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ABSTRACT

Background: Cervical cancer is an evolving public health problem of women world-wide.
Low and middle-income countries like Ethiopia are gravely affected owed, mainly, to their
poor health infrastructure. This study aimed to understand the spatiotemporal dynamics of
cervical cancer incidence in Addis Ababa over the last decade, assesses patients’ access to

healthcare services, and examines the economic burden associated with the disease.

Methods: The project employed a mixed-methods approach, incorporating ecological, cross-
sectional, and matched case-control designs. Data for the spatiotemporal analysis came from
the Addis Ababa cancer registry and Ethiopian Statistics Service. This ecological study was
conducted from September to November 2023. Analytical tools included R, QGIS, GeoDa,
and SAGA GIS with Bayesian tests were applied to identify hotspots and spatial
autocorrelation. Age-standardized incidence rates were calculated to evaluate temporal trends
in Joinpoints regression. A cross-sectional assessment, using KoboCollect app-based patient
interviews, on access to healthcare services was performed at two public oncology centers
from July to August 2023, involving histopathologically confirmed cervical cancer patients.
Data was analysed in Amos v.26 and SPSS v.26 software. The matched case-control design
was conducted to measure the economic impacts of cervical cancer, and spanned from July to
September 2023 using interviewer-administered questionnaires and medical records. Data
analysis was entered in Epi Info v.7.2.5.0 and analysis conducted using SPSS and R, with
statistical significance set at p < 0.05 at 95% confidence interval.

Findings: Between the period 2012 and 2021, 2,435 cervical cancer cases were reported in
Addis Ababa. Spatial analysis revealed significant clustering in certain sub-cities such as
Nifas Silk Lafto, Bole, and Yeka subcities while global Moran’s I also suggested a
statistically significant geographic disparity in 2018 (z score>1.96). The findings uncovered a
temporal increase in age-standardized incidence rate (ASIR), with annual percentage changes
from 4.2% in Bole (95% CI: 2.5-6.0) to 13.5% in Kolfe Keraniyo (95% CI: 5.87-21.76). Of
the total 391 patients surveyed on healthcare access, the mean age was 50.3 years. Over half
could access general medical services, medications, and radiotherapy, while only 11.5%
reported financial accessibility in objective assessments. Essential medications were out of
stock 58.6% of the time, yet diagnostic services were largely available (95.1%). A
multivariable regression revealed that perceived access of patients to healthcare was
influenced by factors including unemployment (AOR: 0.19, 95% CI: 0.08-0.46), low average
monthly income (AOR: 0.19, 95% CI: 0.10-0.35), lack of CBHI coverage (AOR: 4.16, 95%



Cl: 1.76-9.85), presence of social support (AOR: 3.80, 95% CI: 1.96-7.41), and poor dietary
practices (AOR: 2.36, 95% CI: 1.28-4.35). The analysis on economic burden of 932
participants (466 cases and 466 controls) showed substantial financial impacts, with average
annual expenses of 3,196.27 INT$ in the first year and 2,235.86 INT$ subsequently. Direct
medical costs were highest, averaging 2,638.05 INT$ in the first year and 1,898.02 INT$
thereafter. Among the predictors of higher total annual costs included larger household size,
comorbidities, lack of social support, poor dietary habits, year of treatment initiation, and

advanced cancer stage of cancer.

Conclusions: Addis Ababa recorded 2,435 new cases of cervical cancer from 2012 to 2021,
with marked geographic disparities in sub-cities such as Nifas Silk Lafto, Bole, and Yeka,
which suggests potential areas of disease concentration. ASIR trends indicate a rising
prevalence in selected areas. Healthcare access showed variability; over half reported
adequate access to services, though affordability remains a concern. Socioeconomic factors,
such as low income and employment type, influenced perceived access to healthcare of
patients, while CBHI coverage, social support, and dietary habits were associated with better
access perceptions. The financial burden of cervical cancer remains significant, indicating the
need for enhanced public health measures, including vaccination, early detection, and
expanded affordable healthcare services to reduce the impact of cervical cancer in Addis
Ababa.

Keywords: Access to healthcare services, cervical cancer, economic burden, spatiotemporal
analysis, Addis Ababa, Ethiopia
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GLOSSARY OF TERMS AND CONCEPTS USED IN THE STUDY
Modeling

In this study, the concept "modeling™ refers to the systematic analysis and representation of
spatial and temporal patterns related to cervical cancer incidence. It involves using
geostatistical methods, spatial clustering techniques, spatial interpolation, and temporal trend
analysis to identify patterns, dependencies, and trends over space and time during the decade,
2012 to 2021.

Access to healthcare services

The phrase pertains to the comprehensive evaluation of healthcare access for patients with
cervical cancer, utilizing both objective and subjective methods. Objective assessments
included observation checklists, patient exit interviews and reviews of medical records.
Subjectively, it involved patients' perceptions of their ability to obtain follow-up medical care,
which may include treatments like medications, radiotherapy, surgery, and consultations that
a diagnosed cervical cancer patient requires. This evaluation is confined to patients whose
medical care needs are established and does not extend to those until the tertiary prevention
phase (access to screening, precancerous diagnosis, or educational services in the
community). Perceptions of accessibility were measured across six key dimensions:
accessibility, availability, acceptability, affordability, accommodation, and awareness. These
dimensions will be assessed using a five-point Likert scale, where one represents ‘absolutely
disagree’ and 5 ‘absolutely agree.” An average score above the mean was categorized as

‘adequate access' and below as 'poor perception to access.'

Cost of illness

The term economic impact, cost of illness or economic burden, as used in the text,
encompasses the various expenses incurred by patients with cervical cancer. These costs
include diagnosis, imaging, medical treatments, consultations, transportation, sick leave,
absenteeism, and disability. These expenses can be direct or indirect and can, as well, be of

medical or non-medical.

Physical exercise

Physical exercise, also known as physical activity, was measured based on the
recommendations set by the US Physical Exercise Advisory Committee (PAGAC, 2018) and
the American Cancer Society (ACS) (Rock et al., 2020) as well as the World Health
Organization (WHO) (WHO, 2018) that patients with chronic illness, particularly those with
cancer patients could accommodate engaging in moderate exercise. Accordingly, a patient

needs to engage in 150-300 minutes of moderate exercise or 75-100 minutes of vigorous
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physical activity per week. Considering these recommendations, we assessed patients'
engagement in physical activity. We would classify them as ‘good’ (when the patient satisfies

either of the above two recommendations) or ‘poor’ when it is not.
Current history of dietary practice

As defined in the guidelines by the American Cancer Society (Rock et al., 2020) the dietary
recommendation for cancer patients entails taking foods that are high in nutrients in amounts
that help them get to and stay at a healthy body weight, a variety of vegetables (dark green,
red, and orange, fiber-rich legumes (beans and peas), and others, and fruits, especially whole
fruits in a variety of colours, as well as whole grains. In the meantime, it is advised that
patients reduce or limit red and processed meats, sugar-sweetened beverages, highly
processed foods, and refined grain products. This study used these criteria to classify patients'
dietary practices as ‘good’ (when they report practicing any combination of the recommended
diets) or ‘poor’ (when they report practicing high-risk diets or do not have access to a
recommended diet at all).

Current use of excess alcohol
This is defined based on a participant's response to the question, ‘Do you currently drink
excess alcohol (more than one bottle a day)?’ as established by the American Cancer Society
guidelines (Rock et al., 2020).

Current use of cigarettes
According to the World Health Organization (WHO, 2018), this term refers to whether

respondents report using either smoked or unsmoked cigarettes during the data collection.

Current use of khat or other stimulant substances
This is determined based on whether a participant reports using khat or other stimulant

substances, such as hashish or ganja, during the data collection period.

Accessibility (objective measure)

The objective measure of access to healthcare services to be considered in this project
employed indirect methods to count on the distance and time it takes to access the required
healthcare services. The WHO recommends that a health service be accessible within 5
kilometres (KM) of a patient's home (WHO, 2015). This is also equivalent to a primary
healthcare service or health facility being available within an hour's walking distance.
Otherwise, the patient population is considered underserved, and this method has been
employed in other Sub-Saharan countries (Dos Anjos Luis and Cabral, 2016; Huerta Munoz
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and Kallestal, 2012). In this way, we assessed the geographic accessibility of clinical,
laboratory tests, imaging diagnoses, radiotherapy, and surgical services at the selected public
and private outlets.

Availability (objective measure)

This indicator was applied mainly related to accessibility and affordability. The WHO defined
it as the proportion of health facilities that have a core set of relevant essential medicines
available and affordable on a sustainable basis (WHO, 2018). Though the term is often
utilized for the availability of essential medicines, it can also be used to assess other key
healthcare services and readiness measures such as cancer diagnosis, guidelines, and trained
personnel (Terefe Gelibo 2017). In this study, we utilized secondary and tertiary care services
available to patients with cervical cancer, including surgical interventions, radiotherapy,
diagnostic and imaging services, and palliative care as stipulated in the National Cancer
Control Plan of Ethiopia (FMOH, 2015). As there was no specifically defined list of
antineoplastic drugs for cervical cancer, we considered a few lists of tracer drugs that are
frequently prescribed at the health facilities for this group but were also mentioned in the
essential drug list of Ethiopia (EFDA, 2020). Therefore, the availability of any of the core
drugs, cisplatin, carboplatin, bleomycin, paclitaxel/docetaxel, rituximab, bevacizumab, and
gemcitabine during the data collection period at the health facilities with an affordable price

was considered to qualify availability.

Affordability (objective measure)

Three major inputs were considered to compute the affordability of medicines according to
the WHO's recommendation (WHO, 2018). These are the defined daily dose (DDD), the
national poverty line (NPL) for Ethiopia, and the wage of the lowest-paid unskilled
government worker (LPGW wage). The calculation of affordability was as follows: 1)
Because of the diversity in need of services and treatments in this group, estimated cumulative
monthly expenses for medicines and bundle of services received were converted to daily
costs, added to the NPL for Ethiopia which is 7184 Birr at the 2015/2016 estimation (19.95
Birr/day), (Mekasha and Tarp, 2021) and 2) was divided by the LPGW wage i.e 24.67 Birr.
Health insurance coverage (if any) was deducted from the numerator. As such, affordability
identifies how much (if any) extra daily wages are needed for an individual who earns the
LPGW wage to be able to purchase medicine or get a medical service. This ratio is then
transformed into a binary variable where medicine is affordable when zero extra daily wages

are required to purchase it, and it is not affordable otherwise.

XV



Contents Page

ACKNOWLEDGMENTS. ...ttt ettt ettt sh et bt et b e st s bt et e sbeeatenbesaeentesbeeaeenees iv
LIST OF PAPERS ...ttt sttt et bt et e b e bt e bt sheete s bt eatenbesaeetesbeentans v
TABLE OF TABLES ... .ottt sttt et ettt et sbe et e b st et e s bt e tesbeeneenbe Vi
TABLE OF FIGURES ...ttt ettt st sttt be e bt e be e sat e s ate e teesbeesbeesaeesanenas vii
ABBREVIATIONS AND ACRONYMS ...ttt ettt ettt st st viii
A B ST RA CT ettt et e h e sttt bt e bt e bt e bt e s bt e eh et eate e be e be e eheesheesateeabe e be e be e aeenaes X
LIST OF APPENDICES ...ttt ettt ettt st b st she et bt et e b satebesbe et e nbesaeenee Xii
CHAPTER ONE: INTRODUCTION ...ttt sttt st sttt st et s 1
1.1 BACKGIOUNG ...ttt sttt eb et b e e st eneens 1
1.2 Statement Of the PrODIBIM ..o 3
1.3 Rationale Of the STUAY ........ceiiririeee ettt 4
1.4 SCOPE OF TNE STUAY ...veeeeeeeceeeteeee ettt ettt e aa et e sbe et e steesaenbeereensenes 5
1.5 Significance OF the STUAY .....c..ocuveiiiecece ettt s te e b eae e 6
1.6 Structure Of the diSSEIMAtION. .......c.coveirieiirieire e 7
CHAPTER TWO: LITERATURE REVIEW ......coiiiiieetee ettt ettt 8
2.1 Cervical cancer: brief etiology, epidemiology, and its management modalities.............cccccee.... 8
2.1.1 The association between delay in treatment modalities and ouUtCome...........c.ccccevvevveeeennenne. 8

2.2 Spatiotemporal analysis and mapping of cervical cancer inCidence ...........ccoeveeveveeveeceseenenne. 11
2.3 Access in healthcare: definitions and CONCEPLION..........ccvcvveivieieieiecce e 14
2.4 ECONOMIC DUITEN.....uiiitiieiiciec ettt 20
2.4.1 DefiniNg the CONCEPL .....vevveeiieieieie ettt ettt e sre et e besseeaesneensesreennensens 20
2.4.2 Approaches to measure CONOMIC IMPACT........ccccverieeerierieiereeeese e eree e seenee e eae e esneneeas 20
2.4.3 Context-specific reports on costs of illness in cervical CancCer..........ccoocevveeeevierceecnrencvenne 22
2.4.4 Factors affecting COStS OF IlINESS ......c.oeviivieeeee e 24

2.5 Theoretical fFraMEWOTK ..........couc it 25
2.5.1 Five A’s healthcare access framewWoOrK ........c.ccocvviriiiiiiiiiie e 25
2.5.2 Andersen's healthcare utilization Model............cccoeoiririiiiiinie 26

2.6 ConCeptUal TrAMEBWOIK ......c.eceeiiieeee ettt st et e e sa et e naenes 27
CHAPTER THREE: OBJECTIVES AND RESEARCH QUESTIONS........ccoiiiiiiieieenieeeeeeeiene 28
3.1 GENEIAl ODJECTIVE ...ttt sttt et et e et e e see et e naesneeneene 28
3.2 SPECITIC ODJECTIVES. ... ittt ettt sttt et e st e sae e tesaeeneenaesneeneenne 28
3.3 RESEAICH (UESTIONS .....iveeeeeieeietesteeie st eete ettt et e te st e s e steesae b e sreeseesbeessessesseensesseensensesseensenns 28
CHAPTER FOUR: METHODOLOGY ....cooiiiiiiiieiieieenieeseestesieesieesieeseeesssesssessseessesssessssesssssssesssesns 29
4.1 Philosophical stance: Ontological, epistemological, and axiological considerations ................. 29

XVi



B2 IMIBENOTS ...ttt ettt ettt ettt e ettt e s ettt e seaaaeeessasaeeessarateessaaaeeessantaeessansaeessartaeessarraeessans 31

4.2.1 Study ared and SELHING ......ccveeeirieiriertertee ettt 31
4.2.2 Study desSign and PEIOM ......c.ceereriririeriertet ettt s ens 32
4.2.3 POPUIBLIONS ....ecuviteeteitectteste sttt st te vt ettt et e s e e s et e s baestesteeasebesreessesseessessesseensesseesaensens 32
4.2.4 InClusion and eXCIUSION CrITEITA. .......ccurueirriirieieee ettt 33
4.2.5 Sample size and sampling teChNIQUE..........coovieieiiiieeceeee e 34
4.2.6 Data collection instruments, procedures, and quality assurance ...........c.cceceveverververeeeeenen 35
4.2.7 Validity and reliability of the INStrUMENT ......c..ccveiriririeee e 38
A.2.8VANADIES ...ttt et 39
4.2.9 Epidemiologic approach and PErsPeCLiVE..........coevveeierieeeereseeteste et 40
4.2.10 Data processing and ANaAIYSIS........ceceeeeveerieierieieeresteeeertesteeeestesteesresreeaesre s e essesreesaesens 40
4.2.11 Ethical CONSIAEIAtIONS .......ccveirieiirieirieietc ettt 42
CHAPTER FIVE: KEY FINDINGS. ..ottt sttt ettt st st snseenta e 43
5.1 Profile of cases and Study PartiCIPantS ...........coeruerieieirereneneneneeeee et 43
5.1.1 Spatiotemporal dynamics of cervical CanCer StUAY .........ccoecverereererieeiere e 43
5.1.2 Access t0 healthcare SErviCes StUAY........ccuiecieiieieiieeeece et 43
5.1.3 Economic burden of cervical Cancer StUAY.........c.coeveevierieciereceece e 45
5.2 Spatiotemporal dynamics of cervical cancer incidence and its trend from 2012 to 2021 ........... 46
5.2.1 Local spatial CIUSLEring OF NEW CASES .....cc.coverieieieiieiirieriesie ettt 46
5.2.2 Global spatial autocorrelation of cases with space and time...........ccceeeevveeerienceecesienienne 48
5.2.3 Incidence rate of cervical cancer iNthe CitY .......cccccveeviriecere e 50
5.2.4 Trend analysis of age-specific incidence rates and count of Cases.......ccccceevvevereeceseeienen, 51
5.2.5 Time series analysis of incidence rates by sub-City and year..........c.cceeceeeeveveieeceseeienn, 51
5.3 Patients’ access t0 healthCare SEIVICES .....ivcviveuirrierierierieeieesieeseesteeseesre e esbeesaeesaeesneesseeneeens 52
5.3.1 The data cOlleCtion INSTIUMENT ...........coiviiiriiiicee s 52
5.3.2 RANIZEU BCCESS......veuiiviitiicteteee ettt s 52
5.3.3 Perceived access and associated faCOrS.........ccevreireirienininc s 53
5.4 Economic burden of CerviCal CANCET .........coooiveiiieieieieeeeeeee e 54
5.4.1 Distribution of all costs during the past 90 days .........ccceeeerererierieneeere e 54
5.4.2 Incremental costs during the past 90 daysS........cceeeeeeriereeriereeeese e 55
5.4.3 Drivers of total annual COSt iN CANCET CAIE ........c.cceirueirreriieieenieereeeee s 56
5.4.4 Annual iNCremMEeNtal COSES ......coveuiriiiriiiricirictrc et 57
5.4.5 Predictors of annual total COSt............eviiiriireieiee e 58
CHAPTER SIX: DISCUSSION, STRENGTHS AND LIMITATIONS .....cociiiiieieeieeeeieeiene 60
8.1 DISCUSSION ...ttt ettt ettt b ettt ettt b e bbbt e ettt e bt e bt sa e b e e ne e e st enis 60



6.2 Strengths Of the STUAY ....vicveeeeieeee e e e rs 63

6.3 Limitations OF the STUAY.......cceoerieieieieee et 64
CHAPTER SEVEN: CONCLUSION AND RECOMMENDATIONS ..ot 65
7.1 CONCIUSTONS ...ttt ettt b e b s bt n e na et n e 65
7.2 RECOMMENUATIONS ...ttt ettt b ettt 66
7.2.1 Healthcare strategies and diSease PreVENTiON .........cccvevverieceerereese e ene e 66
7.2.2 Healthcare infrastructure and partnership development...........ccooeeeerireninenencneeeene 66
7.2.3 Implementation of POlICY and PraCliCe ........cceveieirirererierieteeeee e 67
7.2.4 Strengthen community engagement and eduCatION ..........ccevereereerieeeenireee e 67
7.2.5 Technological and data-driven SOIULIONS...........cccecieieiirieececeee e 67
7.2.6 FUtUre reSearch dir€CtIONS .........cccivieuirieirieinieiriee e 68
REFERENCES. ...ttt ettt ettt sttt b e b e s bt e e ae e et e et e e nbeesbeesaeesanenane 70
e o ! = RS USRSR PP 81
e o ! = | RO SRPPRRP 94
PAPER T .ottt ettt st st et e b e s b e e s bt e sa e e sabesabe et e e beesaeesseesatesnseenteensaens 106
PAPER TV ettt ettt e s bt e s bt e sa e st e s bt e b e e b e e bt e e beeeateeateereenreen 130
PAPER V et b ettt ettt e b e s bt e s a e st e bt e b e e be e bt e e he e eat e et e ereenreen 143
Appendix I: Information sheet-English VEISION .........coveveeiiiieiiiceeeseeeeeeee et 173
Appendix 11: Informed consent form-English VEISION .........cccccveiriririninineeeeeeeee e 175
Appendix 111: Information sheet- AMNArIC VEISION.........ccecivieierieeeie e 176
Appendix 1V: Informed consent form-Amharic VEIrSION ..........cccovieceeriieecereeeese e 178
Appendix V: Access to healthcare services questionnaire-English version...........ccceecevveveeveceenenne. 179
Appendix VI: Cost of illness measurement tool-English VErsion ..........cccccevveeecieneeviececceecieceeee, 187
Appendix VII: Access to healthcare services questionnaire- Amharic VErsion ...........c.cceceeevvereeennene 195
Appendix VIII: Cost of illness measurement tool-Amharic VErsion...........ccceceeererereneneneneeneeiennens 204
Appendix 1X: Study tool validity assessment INSIIUMENT .........c.ocvevevireecere e 210
AppendiX X: MISCEIlaNEOUS TIlES .......ccuveeiiceeeeceee e st 215

Xviii



CHAPTER ONE: INTRODUCTION

1.1 Background

Within the healthcare context, access is measured in terms of supply of services, affordability,
physical accessibility, and acceptability (Gulliford et al., 2002). A more comprehensive
perspective to encompass the broader aspects of access can also include elements about the
structural features of the healthcare system, such as availability; features of individuals, such
as preferences, taste, and information (Mooney, 1983; Haddad, 1992) and financial,
organizational, and professional factors (Dutton, 1986). Nonetheless, as healthcare service
delivery is not a homogenous product characterized as a single service, the precise meaning of
having access remains vague (Daniels, 1982). More precisely, it also depicted the link
between specific patient and organizational dimensions (Penchansky and Thomas, 1981). This
conception labels access in 5As-availability, accessibility, accommodation, affordability, and
acceptability. Furthermore, factors that could be considered thus pertain to supply-side
features of health systems and features of populations and to process factors describing how

access is realized (Levesque et al., 2013).

Cervical cancer is one of the most common public health problems in women, for which a
severe disparity in access to healthcare services is frequently reported (McDonald et al., 2017;
Amin et al., 2020; Newmann and Garner, 2005). With an estimated 570,000 cases and
311,000 deaths in 2018, the disease remains the fourth most common cancer cause of
morbidity and mortality among women (Sung et al., 2021). About 80% of all cervical cancer
cases and 90% of deaths occur in resource-limited settings, with the sub-Saharan Africa
region accounting for the leading burden (Bray et al., 2018). Of the many possible
contributors to this figure, the Human Immune Virus (HIV) is the one often mentioned, as
nearly 20% of cervical cancer cases in the region are reported to be attributed to it (Ibrahim
Khalil et al., 2022).

Despite the availability of predetermined risk factors in the emerging incidence of cervical
cancer, such as HIV/AIDS (Wassie et al., 2021) and Human papillomavirus (HPV) (Crosbie
et al., 2013), studies on the space-time autocorrelation are critical. Connected to this and other
hypotheses, reports suggest cervical cancer exhibited a dynamic geographic dependence and

changing incidence rate over time (Thongsak et al., 2016; Tafadzwa et al., 2021).

Apart from the recommended prevention measures available and readily provided in most of
the primary setups, including primary prevention (vaccination with the human papillomavirus

(HPV)) and secondary prevention (screening), there are also diverse management approaches
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(tertiary prevention) of confirmed cases depending on the stage of cancer, age, and
performance status. These may include simple hysterectomy, radical hysterectomy,
radiotherapy, or radiation combined with either surgery or chemotherapy, among others
(Somashekhar and Ashwin, 2015). However, the question of access to healthcare services
remains a challenge, particularly in sub-Saharan Africa. In addition to the low level of
knowledge and awareness, facilities for the prevention and treatment of cervical cancer in the
region were reported to be inadequate (Anorlu, 2008), necessitating the need for

implementing active policies similar to others in HIV, tuberculosis (TB), and malaria.

A multitude of factors may interplay in the access of patients to healthcare, including poor
cervical cancer screening, lack of awareness and knowledge of cervical cancer, biological
factors such as poor nutrition; infections with human immunodeficiency virus (HIV), TB, and
malaria; socioeconomic and socio-cultural factors with political inequities (Ntekim, 2012).
Further, challenges related to the health system, psychological (fear of recurrence, negative
social attitude, and distress associated with the side effects of treatments), and economic

factors were identified as the barriers to women's access to healthcare (Tadesse, 2015).

Geographic distribution and access to healthcare services could directly link with the cost of
illness (COI) in most chronic diseases, implying that higher costs inhibit patients' access to
healthcare services (Holman, 2020; Hussey et al., 2014). The costs of illness following
cervical cancer also accounted for a remarkable portion of the disease's burden in the broader
population in general and in this population in particular. According to a report in the United
States (US)(Mariotto et al., 2011), the average annual medical cost of cervical cancer varies
widely depending on the phase of treatment. For example, the average cost of care during the
last year of life could be as high as $118,000 for patients younger than 65 and as high as
$79,000 for those older than 65. A study in Ethiopia revealed that the mean outpatient cost per
patient for cervical cancer was $407.2, of which the direct outpatient cost accounted for the

largest share (Hailu and Mariam, 2013).

In Ethiopia, the incidence and mortality were about 22.3 and 16.8 per 100,000 women
populations, respectively (Sung et al., 2021). Nearly 6,300 new cases are reported to be
diagnosed annually. At the same time, about 4,884 women die from the same disease each
year, making it the second most common and second most deadly cancer among this group in
the country (Begoihn et al., 2019).

Given its growing incidence, inquiry for a combination of management modalities,
catastrophic costs of illness, and patients' reduced quality of life, much data and organized
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evidence needs to be included in most developing settings, particularly Ethiopia. Hence, this
project aims to close information gaps observed on the geographic distribution, trend, access
to health services, the associated economic burden, and experience of cervical cancer patients
in Addis Ababa. As most of the incident cases attending hospitals in Addis Ababa are
supposed to have passed through the cancer registry center, measuring the level of access to
healthcare services of this population, the costs borne by the illness and treatment, and the
experience of patients with it would serve as an essential source of evidence to estimate the

burden of the disease in the city at its broadest surface.

1.2 Statement of the problem

Cervical cancer causes a devastating health outcome in women of all age groups, potentially
leading to maternal morbidity and mortality. Although the disease can be prevented and
treated effectively, most notably when it is detected at an early stage (stages I and I1), there is
a growing disparity in women's access to essential healthcare services. The problem gets even
worse when more than eight in ten women diagnosed with and nine in ten women who die
from cervical cancer live in a low-middle-income country (Ginsburg et al., 2017). Compared
to women in high-income nations, those in low-and middle-income countries have a 35%
higher average life risk of cervical cancer globally (Echelman and Feldman, 2012). The
average age at diagnosis was reported to be 53 years, ranging from 44 years (Vanuatu) to 68
years (Singapore), and the average age at death from cervical cancer was 59 years, ranging
from 45 years (Vanuatu) to 76 years (Martinique) both reported globally (Arbyn et al., 2020).
The figure changes significantly in low-income countries, such as Ethiopia. According to a
study conducted at Gandhi Memorial Hospital, 49.4% of the patients tested positive for visual
inspection with acetic acid (VIA), 42% of those with low-grade lesions, and 60% of those
with high-grade lesions were aged 30-39 (Mekuria et al., 2021). This, too, may indicate that
the disease accounted for a more significant proportion of reproductive and productive-age

women.

The width and depth of the effect of illness in cases of cervical cancer may not be measured
very easily. However, several implications can be counted. From one perspective, it can be
viewed in light of patients' depleted quality of life. Poor access to healthcare services may
worsen patients' morbidity in life, thereby impairing their survival and increasing disability to
function generally in life. These may include body image, self-esteem, relationships with
partners, and sexual and reproductive issues (Herzog and Wright, 2007). A study that
evaluated 12 East African countries revealed that women's access to maternal healthcare

services was only 43% (Minyihun and Tessema, 2020). On the other hand, the increasing cost
3



following illness could be catastrophic and often not manageable for most patients. A study in
Kenya, for example, highlighted those patients with cervical cancer suffered from financial
challenges for their medication, travel, and diagnosis costs as their top expenses (Owenga and
Nyambedha, 2018).

While assessing the problem with the current study context, a range of factors are reported to
contribute to the catastrophic outcomes of cervical cancer. The study by Minyihun and
Tessema (2020) figured out that poor household income, lack of access to health facilities,
education, and residence were the main factors affecting maternal healthcare access in East
Africa (Minyihun and Tessema, 2020). Furthermore, cultural practices (early marriage,
polygamy, multiple parity), education, residence, system-based and practitioner delays, high
costs of treatment, and side effects of medications have been documented as frequent
challenges (Tadesse, 2015). Another study has also reported that having multiple sexual
partners, being positive for Human Immunodeficiency Virus (HIV), having a history of STI,
and initiation of sexual intercourse at an early age were factors associated with cervical cancer
(Mekuria et al., 2021).

Most studies have tried to address the prevalence and factors associated with the disease in
local (or facility-based) studies. The designs considered may not enable one to visualize the
absolute magnitude of the disease. Specifically, the questions of access to health/medical care,
the population's cost of illness, and the experience of patients have yet to be evaluated in a
broader geographic context. Moreover, while very crucial, the spatiotemporal pattern of the
disease has never been assessed in the country. Answering these questions would offer the
depth of evidence needed for health authorities and policymakers to make timely decisions
and policy interventions. In this regard, different sets of social, economic, clinical, and health
system-related factors could be tested and speculated to potentially influence access and total
costs of illness in cervical cancer. On top of this, the costs of illness borne by cervical cancer
will be examined extensively and compared with other costs of illness. Finally, the disease's
spatial distribution and temporal trend are particularly interesting in this study. By doing so,
all incidence cases from 2012 through 2021 would be examined for spatiotemporal
autocorrelation patterns at city, sub-city, and woreda levels. Furthermore, small areas of

potentially high clusters would be identified and mapped for action.

1.3 Rationale of the study
Cervical cancer remains a significant public health challenge globally, particularly in low- and

middle-income countries, where it causes a substantial burden in terms of morbidity and
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mortality. In Ethiopia, and specifically in Addis Ababa, the prevalence of cervical cancer is
alarmingly high, yet comprehensive data on its epidemiology and impact are either sparsely
available or lacking. This study was prompted by the urgent need to address this knowledge
gap, with the goal of discovering its up-to-date magnitude, enhancing the effectiveness of

health interventions, and improving outcomes for affected women.

The rationale for focusing this study on the urban context of Addis Ababa stems from several
key considerations: (1) high incidence and mortality rates: Addis Ababa, as a major urban
center in Ethiopia, reports higher incidence rates of cervical cancer compared to rural areas
(Abate, 2015). The urban setting also presents unique challenges and opportunities regarding
healthcare access and delivery that are crucial for effective disease management and
prevention. (2) Limited data on spatial and temporal trends: There is a lack of detailed data on
how cervical cancer cases are distributed across different sub-cities and woredas within the
city and how these trends have evolved over the past decade. Understanding these patterns
can provide a vital step for targeted public health interventions. (3) Access to healthcare
services: variability in the accessibility and quality of healthcare services within the city
affects early detection and timely treatment of cervical cancer. Studying perceived and
realized access to these services helps identify critical barriers and facilitators in healthcare
delivery. (4) Economic burden: The financial impact of cervical cancer on patients, families,
and the broader health system in Addis Ababa remains poorly understood. An economic
analysis is necessary to inform cost-effective disease management and prevention strategies.
(5) Policy and implementation gaps: Existing health policies may not adequately address the
specific needs of cervical cancer patients in an urban setting. This study aimed to provide
evidence-based recommendations that can shape more effective health policies and programs.
By addressing these specific areas, the study attempts to provide a comprehensive overview
of the cervical cancer landscape in Addis Ababa, which, in turn, offers a deep insight that can
drive policy changes and improve clinical practices. Ultimately, the findings are expected to
contribute to the reduction of cervical cancer incidence, improve access to treatment of
patients with the disease, and enhance the quality of life for women with the disease in the

capital and beyond.

1.4 Scope of the study

The scope of this study encompassed the key dimensions necessary to provide a
comprehensive understanding of cervical cancer within the urban context of Addis Ababa,
Ethiopia. Initially, we performed a global and comprehensive systematic literature search and

meta-analysis of treatment delay and its association with survival. Informed by this, the
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project aimed to examine the spatial distribution and temporal trends of cervical cancer
incidence in Addis Ababa, along with patients perceived and realized access to healthcare
services. Furthermore, the study has evaluated the economic burden associated with cervical
cancer, focusing on direct medical and nonmedical costs, as well as indirect costs related to

lost productivity and other societal impacts.

By encompassing a broad spectrum of factors, from clinical and health system-related aspects
to socioeconomic and cultural influences, the study aimed to provide a detailed understanding
of the distribution of the disease across woredas (the lowest administrative units) and sub-
cities within Addis Ababa. It explored trends over the past decade, assessed the perceived and
realized access of patients to treatment modalities, and evaluated the economic burden

associated with cervical cancer in this specific urban setting.

Including all incident cases from across the city over the past ten years and patients from the
largest referral hospitals during the study period was considered a critical development. This
approach was designed to reveal the magnitude of the problem and the factors associated with
its treatment and costs in the urban context of Ethiopia. This comprehensive scope helped
ensure that the study captured a broad spectrum of experiences and conditions affecting
cervical cancer patients in the city, providing valuable insights that can inform future
healthcare policies and interventions.

1.5 Significance of the study

This study is deemed to present a precise and focused understanding of the spatial distribution
and temporal trend of cervical cancer cases, patients' perceived access to healthcare services,
the costs borne by cervical cancer (total costs, direct medical and nonmedical costs, and
indirect costs); and the experience of patients living with the disease in an urban context of
Ethiopia. It also delivers information on associated factors that may elucidate a potential link
between access and the economic burden of the disease. The population considered the study
design protocol to be employed, and the context would make the study unique, especially in
the developing settings proposed to answer this poorly researched but highly relevant topic.
The inclusion of all patients from the largest and referral hospitals, as well as those attending
in a private setting, will also help to represent the more excellent image of the problem that all
patients with cervical cancer in Addis Ababa face. Hence, addressing the specific objectives
of this project will provide up-to-date evidence on the burden of the problem under question.

The findings of this study help healthcare authorities, especially the Federal Ministry of

Health (FMOH) and other partners and policymakers, identify key areas to focus on for
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preventing and reducing complications among cervical cancer patients. They guide the
prioritization of resource allocation for prevention and management efforts and encourage
multidisciplinary approaches. Based on the study's results on spatial clustering, access to care,
and illness costs, recommendations are made to support the delivery of targeted and high-
quality healthcare services, helping to achieve women's cancer control goals and improving

care for this vulnerable population.

The study also adds to scientific knowledge by mapping cervical cancer incidence in Addis
Ababa, exploring perceived healthcare access, assessing the economic burden of the disease,
and identifying associated factors within the Ethiopian context. Identifying the main cost
drivers for patients helps policymakers design strategies to optimize resource use and reduce
the overall cost of illness for patients and society. The approaches used in this study serve as a
model for future research on similar healthcare issues, especially chronic illnesses, in various

regions of the country.

1.6 Structure of the dissertation

The dissertation starts with a title page, followed by acknowledgement, list of papers, table of
tables, table of figures, abbreviations and acronyms, abstract, list of appendices, and glossary
of terms. Chapter one, the introduction, sets the stage by providing background information
on cervical cancer, stating the problem, outlining the study's rationale, defining the scope,
explaining the significance, and describing the structure of the dissertation. Under chapter
two, we added the literature review, which surveys existing cervical cancer literature and
discusses theoretical and conceptual frameworks. More importantly, the literature review has
encompassed a systematic search of available evidence on the association between treatment
indications and survival in the same population. Chapter three deals with the study objectives
and research questions. Chapter four, the methodology, detailed the philosophical
considerations, research design, study area, population and sampling methods, data collection
methods, data analysis techniques, and ethical considerations. Chapter five presents the results
using various data presentations and analyzes these findings in detail. Chapter six, the
discussion, strength, and limitation section, interprets the results, covers the implications, and
acknowledges the study's limitations. Finally, chapter seven concludes with a summary of
findings, conclusions based on these findings, recommendations for future actions, and
suggestions for areas for future research. The References section lists all sources cited, and

appendices include supplementary materials that support the research.



CHAPTER TWO: LITERATURE REVIEW

2.1 Cervical cancer: brief etiology, epidemiology, and its management modalities
Cervical cancer is a malignant tumour originating at the cervix's junction between the outer
squamous cell layer and inner columnar cell lining (Saleh et al., 2020). It includes ten major
histopathologic subtypes as classified by the World Health Organization: squamous cell
carcinoma, adenocarcinoma, clear cell adenocarcinoma, adenosquamous carcinoma, Serous
carcinoma, glassy cell carcinoma, adenoid basal carcinoma, adenoid cystic carcinoma,
undifferentiated carcinoma, and small cell carcinoma (Jhingran A, 2003). Squamous cell
carcinoma is the predominant subtype, making up about 75% of cases, followed by
adenocarcinoma, which accounts for 10% to 25% of cases (Pirog et al., 2018).

Globally, cervical cancer is the fourth most common cancer among women (Torre et al.,
2017; Bray et al., 2018) and accounts for 22.2% of all cancers in Sub-Saharan Africa (Anorlu,
2008), also making it the leading cause of cancer death in the region. In Ethiopia, it is the

second most common and deadly type of cancer among women (Begoihn et al., 2019).

Treatment options for cervical cancer include a combination of chemotherapy and
radiotherapy or surgery (Candelaria et al., 2006). Radiotherapy and radical surgery are
particularly effective for the disease's locally advanced stages (IB, I1A) (Landoni et al., 2017).
Incorporating chemotherapeutic agents like cisplatin, carboplatin, and hydroxyurea into
treatment regimens has demonstrated superior outcomes over radiotherapy (Keys et al., 1999)

or chemotherapy alone (Rose et al., 2007).

2.1.1 The association between delay in treatment modalities and outcome

Relying on findings from earlier primary studies, the results under this section present the
comprehensive systematic review and meta-analysis which offers an updated understanding
of the existing evidence regarding the impact of treatment delays on patient outcomes. The
primary aim was to compile data and elucidate the potential effects that such delays might
have on key health outcomes, particularly of overall survival (OS) and disease-free survival
(DFS), in patients diagnosed with cervical cancer. This detailed examination seeks to explore
how delays between diagnosis and the initiation of treatment modalities like surgery,
radiotherapy, and chemoradiotherapy can affect the progression and prognosis of the disease.
The rationale behind this systematic literature search and review was to demonstrate the link
between treatment delays and patient outcomes and identify the principal factors contributing
to these delays, especially in patients with confirmed diagnoses. This investigation is intended

to provide actionable insights and guide the focus of our subsequent research efforts to
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address these challenges. The results for this review were developed and reported according
to the PRISMA-2020 guideline (Page et al., 2021), registered on the international register of
systematic review protocols PROSPERO (Schiavo, 2019) (Registration number:
CRD42022299689), and has been published (Shimels et al.,, 2022). The details of the

published review article can be found in the appendix (Paper 1).

2.1.1.1 Overall survival

We performed a systematic review and meta-analysis of available literature with defined
eligibility criteria to answer one of the main questions: 'What is the association between delay
in treatment indications and overall survival in patients with cervical cancer?' The overall
survival (OS) was assessed across 11 comparison groups, focusing mainly on the effects of
treatment delays. A subgroup analysis of a five-year follow-up after radiotherapy indicated
that a four-week delay in treatment commencement was associated with a 1.27 times higher
chance of mortality risk from any cause (HR: 1.27; 95% Confidence Interval [CI]: 1.12-1.45).
However, similar delays in the initiation of concurrent chemoradiotherapy (CCRT) (HR: 1.31;
95% CI: 0.76-2.23) and surgery (HR: 0.96; 95% CI: 0.60-1.54) did not show a statistically
significant association with mortality risk compared to the treated groups. Furthermore, the
exact duration of delay did not influence mortality risk during a three-year follow-up period
(HR: 0.76; 95% CI: 0.44-1.32) (Paper I: Figure 1).

Several factors could contribute to the observed results, especially in the treatments where no
statistically significant connection was found. On the other hand, no statistically significant
mortality risk was detected when comparing the delayed and treated groups under combined
chemoradiotherapy. And, nor did a relatively shorter follow-up period reveal any significant
differences in mortality estimates. It was noted also that over 86% of patients in studies by
Noh and his colleagues (Noh et al., 2022) and Matsuo et al. (Matsuo et al., 2021) were
diagnosed with squamous cell carcinoma (SCC) at similar stages, with the latter study
excluding patients who had waiting times beyond one year, potentially masking the impact of
delayed treatment on survival outcomes. The fact that patients with SCC were observed with
better OS and DFS that those with adenocarcinoma has been documented by Hu et al. (Hu et
al., 2018). In Ramey et al.'s study (Ramey et al., 2018), despite the majority of patients (85%)
undergoing chemoradiation therapy, the risk of treatment delays from the expected treatment
start date was reported to be lower in this group compared to those receiving only

radiotherapy.



On a different note, the risk of mortality from any cause over five years among patients
treated for surgery, either on schedule or delayed showed no statistically significant variation.
A study within this subset indicated that a waiting time of 4 or 8 weeks had no substantial
effect on overall survival. Upon additional exploration, this finding seems likely since patients
in this group were in the early stages of cancer (stages IA-1IB) and have undergone either
radical or primary hysterectomy. Research suggests that early-stage cervical cancer can
effectively be managed with minimal complications through either type of hysterectomy.
Specifically, Raspagliesi and Bogani (Raspagliesi and Bogani, 2019) showed that the five-

year overall survival rate following radical hysterectomy can reach up to 90%.

Waiting time is an additional rate limiting factor which could significantly influence disease
progression, with further contributors like comorbid conditions potentially affecting mortality
risks differently across patient groups. For example, those receiving immediate treatment
might inherently be at higher risk or exhibit more severe clinical symptoms, contributing to
their outcomes. Unfortunately, this variable was not extensively evaluated as the studies

reviewed did not consistently report on such an additional factor.

As an expansion to the waiting time, a paradox exists in the literature where patients with
shorter intervals between diagnosis and treatment initiation often report worse outcomes
(Castelo et al., 2023; Lopez-Cedran et al., 2019). While it was not feasible to assess further
confounders such as tumor aggressiveness or cancer cell proliferation rates in this analysis, it
is plausible that patients presenting with more severe symptoms were prioritized for earlier
treatment but ultimately had poorer prognoses. This suggests that quicker referral and
treatment initiation, while seemingly beneficial, may correspond to more advanced disease

stages at diagnosis.

2.1.1.2 Disease-free survival

In the second objective of our systematic review and meta-analysis, we attempted to observe
the relationship between treatment delay and disease-free survival (DFS) in patients with
cervical cancer. Of the challenges was that no sufficient literature covered on this topic. As
depicted in figure 2 of paper 1, only two studies met our inclusion criteria and were analyzed
for their five-year follow-up outcomes. The analysis showed that a four-week delay in starting
radiotherapy was associated with a 1.72 times increased risk of disease relapse (HR: 1.72;
95% CI: 1.25-2.35). In contrast, a similar delay in surgery did not demonstrate a statistically
significant difference in disease-free survival over five years (HR: 0.89; 95% CI: 0.75-1.04).

These findings repeat the results obtained from the overall survival analysis, suggesting that
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common factors such as heterogeneity among studies, the small number of studies, and the

waiting-time paradox may influence these outcomes (Paper I: Figure 2).

While this comprehensive systematic review primarily focused on assessing the effects of a 4-
week delay in treatment initiation, it also has incorporated an extended waiting time of 8-
weeks in the analysis. Furthermore, a meta-regression was conducted to explore various
variables of interest derived from the primary studies. Numerous factors, including the well-
documented waiting-time paradox, might have influenced the outcomes, all showing
challenges in establishing a minimal wait time for treatment initiation in this patient

population (see paper | for the details of these findings).

Given this context, delays in treatment can be precipitated by several contributors, which are
often specific to the local context, such as in Ethiopia. Apart from those evaluated in this
review, key factors linked directly to delays in treatment for patients with cervical cancer
include the lack of spatial data on case clustering, which is crucial for resource allocation,
insufficient access to essential healthcare services for managing cervical cancer, and a limited
understanding on the economic burden of the disease, which all are vital for informing both
prevention (primary and secondary) and early management (tertiary prevention) as well as
palliative care interventions. The subsequent coverage of literature, therefore, relies on these
specific areas as essential inputs to the next steps in the project.

2.2 Spatiotemporal analysis and mapping of cervical cancer incidence

2.2.1 Spatial data analysis

Spatial analysis or statistics is a geographic analysis that employs mathematical techniques
and geometry to explain the topological patterns of a phenomenon. Therefore, while
geographic information systems (GIS) allow us to study and understand real-world processes
by developing and applying manipulation, analysis criteria, and models and to carrying out
integrated modelling, spatial analysis serves as a key component of GIS enabling one to
model vector-based and raster data through a sophisticated tool (Raju, 2021). The application
of GIS mapping in health programs monitoring and displaying performance indicators has

been documented in various sources (Robin et al., 2019; Makanga et al., 2016).

Spatial analysis in GIS involves three types of operations namely: attribute query, also known
as non-spatial (or spatial) query (including features with tabular presentations), spatial query
(features that require any spatial processing and are based on a location data), and the

generation of new data sets from the original database. The scope of spatial analysis ranges
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from a simple query about the spatial phenomenon of interest through complicated
combinations of attribute queries, spatial queries, and alterations of original data (Raju, 2021).
The spatial auto-correlation function in GIS is an important dimension whereby the
dependency of observations is tested in space. The concept of spatial autocorrelation was
proposed by Tobler in the first geography law: "Everything is related to everything else, but
nearest things are more related than distant things™ (Tobler, 1970). It shows the correlation
between a series of points on a map of an observation for different shifts in space or time.
Generally, large pairs of points close to each other have a lower variance (i.e., are better
correlated) than pairs of points at larger separation (Jossart et al.,, 2020). With this,
autocorrelation quantification enables us to uncover existing spatial relationships and gain
insight into the spatial behaviour of the phenomenon of interest. The typical spatial methods
applied in health research include mapping of disease incidence, clustering technigues,
diffusion studies, and identification of risk factors through map comparisons and regression
analysis (Gesler, 1986).

2.2.2 Spatiotemporal analysis

A temporal analysis is a metric of chronological observations of an event that reveals its trend
over time. When added to the metric of space, it accounts for a geographic space with a time
sequence. Spatial and temporal modelling, also known as spatiotemporal data mining
(STDM), is an emerging field that combines both concepts of space and time. This novel
concept proposes using methods for analysing event-based data, trajectories, time series,
spatial maps, and raster data. Some of the main STDM tasks are clustering, anomaly
detection, frequent pattern mining, relationship mining, change detection, and predictive

learning (Ferreira et al., 2020).

2.2.3 Challenges of spatiotemporal analysis

Some questions unique to the combined use of spatial and temporal methods still need to be
answered. It is also important to note that many of these still need a single solidified answer
or solution, as identified through the literature. The spatiotemporal data analysis requires that
both temporal and spatial correlations be considered. Assessing data's temporal and spatial
dimensions adds significant complexity to the data analysis process for two major reasons: 1)
the continuous and discrete changes of spatiotemporal objects’ spatial and non-spatial
properties, and 2) the influence of correlated spatiotemporal objects on one another. A key

issue, therefore, arises when including space and time in a single model (Griffith, 2021).
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The accepted thinking is that space is a two-dimensional flat layer with unlimited
directionality: North-South-East-West and everywhere in between, while time is a
unidirectional measure and can only move in one direction — forward. As a result, most of the
current GIS tools are designed to handle this intuitive understanding. An alternative argument
has been proposed for the long-held conception of space and time (Qiang and Van de Weghe,
2019). Accordingly, spatiotemporal techniques and visualizations need rethinking and
rescaling to represent linear time in the third dimension of space (z-axis).

In addition to the timescale, another limitation that uniquely arises from spatial data patterns
is the modifiable areal unit problem (MAUP) (Wong, 2009). Also known as the "ecological
fallacy,” these related concepts represent the issues associated with the potential
disconnection between the scales of processes and the scales of spatial data used to represent
them (Li et al., 2018). As a result, the investigator can get completely different answers
depending on whether space is assessed by states, zip codes, or census tracts and whether time
is assessed by year, day, or minute. Different spatial and temporal definitions can do the same
analysis, and the results can lead to entirely different answers. Therefore, depending on how
the investigator defines the data, they may get exciting but spurious patterns. One of the
solutions suggested is acknowledging its presence and conducting multiscale and multi-zonal

systems analyses to show the range of possible results (Wong, 2009).

2.2.4 Spatial and spatiotemporal mapping of cervical cancer

Globally, certain studies have presented the spatial or spatiotemporal pattern of cervical
cancer. This suggests that GIS has been paramount in detecting and mapping cervical and
other cancers. According to a report on the application of spatial analysis in China, the
method can display the distribution of cancer cases. It can use spatial analysis methods and
scanning statistical techniques to obtain key areas of cancer incidence. These results can
provide data and key areas for formulating regional public health policies and
recommendations for cancer screening and the rational allocation of health resources (Wan et
al., 2020). Most of these studies were based on national or district-level cancer registry
centers, as incidence studies should be from a relatively stable population and have a high
profile of epidemiologic recording. The spatial study by Beyer et al. (Beyer et al., 2022) in
Uganda highlighted that population-based cancer registry data and geospatial mapping can be
used in low-resource settings to support cancer prevention and control efforts and to create the

potential for research examining geographic factors that influence cancer outcomes.
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The combination of spatial and temporal analysis was enhanced in many of the reported
findings in the literature. In fact, multiple covariates models have been implemented in some
of these studies as well to help identify potential factors with spatial autocorrelation (Zhao et
al., 2017; Teixeira et al., 2019; Roche et al., 2015). Considering the details, it has been shown
by Zhao et al. (2017) that cervical cancer incidence exhibited trends by religion over time
indicate differences in sexual habits, lifestyle, and religion-associated culture between
Muslims and Buddhists and suggesting divergent risk factor profiles for these groups. The
high incidence rates in Sadao and Hat Yai are likely explained by the main road to Malaysia,
which runs across these two areas and has frequent commercial sex trade. Female sex workers
should be targeted as a vulnerable population for screening efforts to address this continuing
burden of cervical cancer (Zhao et al., 2017).

Similarly, a spatiotemporal analysis of cervical cancer in Thailand showed that the risk of
cervical cancer has decreased over time, but in some localities, there was a higher risk than in
the major province of Chiang Mai. Accordingly, the authors recommended promoting cervical
cancer screening coverage in all areas, especially where access is complex and/or for women
of lower socioeconomic status (Thongsak et al., 2016). A similar trend in the incidence of
cervical cancer has also been reported by a study in Brazil, especially for women aged 45

years and older and those with squamous cell carcinoma (Teixeira et al., 2019).

On the contrary, a similar design and method employed to assess the incidence of cervical
cancer among HIV/AIDS-positive women in South Africa revealed an opposite trend. The
results showed an increase in incidence of cervical cancer in what they call ‘affluent
municipalities’ to mean those with better availability of healthcare facilities. The authors also
justified this rise to be attributed to better access to health care in more affluent areas, which
could result in better diagnosis and detection of cases (Tafadzwa et al., 2021).

2.3 Access in healthcare: definitions and conception

Access is a latent concept encompassing interrelated but distinct health policy and service
delivery dimensions. According to Penchansky and Thomas, access comprises at least four
elements: availability, accessibility, accommodation, affordability, and acceptability
(Penchansky and Thomas, 1981). Later, Gulliford et al. expanded on the concept, highlighting
that the extent to which a population gains access depends on the financial, organizational,
social, or cultural barriers that limit the utilization of services (Gulliford et al., 2002). The
authors argue that access measured in terms of utilization depends on the affordability,

physical accessibility, and acceptability of services and not merely supply adequacy.
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According to the United Nations (UN) Committee on Economic, Social, and Cultural Rights
(CESCR, 2000), the concept of access to essential healthcare services has been defined in
aspects of individuals' freedom as well as entitlements to attain unrestricted privileges of
health. This they claimed is regarded as a fundamental component of human rights. It has
documented a set of social, economic, and political dimensions that should be considered
when thinking about health. Further, the committee interpreted health as an inclusive right
extending not only to timely and appropriate health care but also to the underlying
determinants of health, such as access to safe and potable water and adequate sanitation; an
adequate supply of safe food, nutrition, and housing; healthy occupational and environmental
conditions; and access to health-related education and information, including on sexual and
reproductive health. It was also mentioned that though the precise application of each element
depends on the conditions prevailing in a particular state party, four basic main dimensions
exist, namely: 1) availability; 2) accessibility (non-discrimination, economic accessibility, and

information accessibility); 3) acceptability; and 4) quality.

A related notion in healthcare access emphasizes the need to view this concept at its micro-,
meso-, and macro-levels when deciding treatments, health strategies, and policies (Sawatzky
et al., 2021). At the micro-level, individual patient-level inputs gain more weight to inform
routine healthcare practices (Greenhalgh et al., 2018). On the other hand, access in this
context could be conceived as if individuals have access to medical care (Hoseini-Esfidarjani
et al.,, 2021). At the meso-level, the focus is on using such data for decisions made by
healthcare managers and administrators for quality improvement, performance monitoring,
reimbursement, and accreditation (Greenhalgh et al., 2018). At the macro level, access is
about a population having the opportunity to use healthcare services (Gulliford et al., 2002).
Hence, the implications of patient-reported outcomes lead to governments' decisions for
health policy purposes (Black and Tan, 2013).

2.3.1 Measuring access to healthcare

Measuring access to healthcare as a latent outcome is complex due to the nature of the
ingredient variables, as defined above. Using indicators offers a quick way of tracking how
well a society is discharging its responsibilities for the organization and health care delivery.
According to the earlier theory by Elinson (1974) on socio-medical arenas of health, socio-
medical indicators reflect both objective conditions and social values. They are policy-
oriented, serving as mobilizing agents for socio-political pressures concerned with raising the

overall level of health of the population (Elinson, 1974).
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On the other hand, proxy terms of access, such as utilization, should be applied to measure
realized access in health equity. However, utilization is influenced by the supply and demand
for services, which makes it distinct so that individual attributes such as preferences, tastes,
and information would affect their potential to consume it (Mooney, 1983). Therefore, access
is more related to having an opportunity for unrestricted supply and functions regardless of
whether the access is reached. However, the notion that utilization is based on individuals'
need for care, also known as "demand for healthcare,” continues to be criticized because it
does not stand alone in this regard, and other factors interact to influence it (Feldstein, 1966;
Mason et al., 2019). That demand is a derived need arising from the fundamental demand for
good health, which is required for consumption and investment purposes (Grossman, 1972).

The National Academies of Sciences, Engineering, and Medicine (NASEM, 2018) also
documented the following, arguing that utilization could arise as a result of other drivers and
apart from a need to do so: “’Many factors affect healthcare utilization independently of need
and are reflected in differences, some of which are remediable, among population groups.
Some of these factors are related to biological or environmental differences among groups,
such as disproportionate residence in polluted environments, access to healthy food and
adequate housing, and education associated with effective healthcare use. Others are related
to differences in access, such as health insurance coverage or income needed to obtain

’

services; ease of obtaining services; and discriminatory practices of providers’

As much interest has recently been conferred on using precise measurement tools when
evaluating healthcare access populations, experts in the field have proposed mechanisms that
comprise diverse dimensions. In this sense, studies agree that there is a clear consensus
regarding the meaning of access and that it is characterized by multidimensionality, hence the
need for methods that address these dimensions (Gulliford et al., 2002; Mclintyre et al., 2009;
Levesque et al., 2013).

To summarize this session, let us focus on four progressive developments in accessing
healthcare that closely align with this topic. However, it is worth mentioning that though
slightly differing ways of assessing access have been noted across the sources consulted,
particularly those on which the following paragraphs focused, the foundations of all falls on

the perspective of common and selected dimensions.

The first approach was proposed using two sequential methods, one of which is a
development or improvement over the other, interestingly of the oldest concept of access.

According to Penchansky and Thomas's definitions, access is optimized by accounting for its
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different dimensions: accessibility, availability, acceptability, affordability, and adequacy in
service design, implementation, and evaluation (Penchansky and Thomas, 1981). Saurman
(2016) has added "awareness" to this definition, arguing that one cannot perceive or consume

a health service without literacy or awareness of its benefit (Saurman, 2016).

The second development was the one devised by the UN Committee on Economic, Social,
and Cultural Rights (CESCR, 2000). In this document, healthcare access has been conceived
to cover such facets as a) availability, b) accessibility (non-discrimination, economic

accessibility, and information accessibility), c) acceptability, and d) quality.

The third approach, which closely relates to the previous versions, was proposed by Levesque
and his colleagues (Levesque et al., 2013). Accordingly, access was conceptualized into the
following five aspects of accessibility, namely: 1) Approachability, 2) Acceptability, 3)
Availability and accommodation, 4) Affordability, and 5) Appropriateness. In the same vein,
five corresponding abilities of populations were defined in this framework, namely: 1) the
ability to perceive, 2) the ability to seek, 3) the ability to reach, 4) the ability to pay, and 5) the
ability to engage.

Lastly, Hoseini-Esfidarjani and colleagues have devised a relatively simple but
comprehensive tool (Hoseini-Esfidarjani et al., 2021). This psychometric instrument has been
reported to be tested and discriminately able to address perceived access to healthcare
services. It comprises the following six components: availability, accessibility, acceptability,

affordability, accommodation, and awareness.

2.3.2 Barriers to access to healthcare

There are three primary barriers to healthcare access: structural, financial, and cognitive
(Santalahti et al., 2020; Brusnahan et al., 2022). Structural barriers are impediments to
medical care directly related to health care providers' number, type, concentration, location, or
organizational configuration. The distance to the health facility and time spent on travel also
account for a significant proportion of this barrier (Carrillo et al., 2011). On the other hand,
financial barriers are the other set of barriers that restrict access, either by inhibiting the
ability of patients to pay for needed medical services or by discouraging physicians and
hospitals from treating patients of limited means (Drainoni et al., 2006). Personal and cultural
barriers may also inhibit people who need medical attention from seeking it or, once they
obtain, care (Adugna et al., 2020). On the contrary, policy development, improved physical

accessibility, public disability awareness, and parental support are some of the key facilitators
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to accessing healthcare services, especially in low and middle-income settings (Adugna et al.,
2020).

2.3.3 Determinants of access to healthcare

Studies have reported on numerous factors that positively or negatively influence populations'
healthcare access. A study conducted in Uganda reported that healthcare access was affected
by health need-related factors, such as self-reported NCDs, severity of illness, mobility
limitations, and enabling factors, such as household wealth status and earning wages
(Wandera et al., 2015). The following are selected characteristics that significantly impact the

access or utilization of health as a commodity.

2.3.4 Income level

Income exhibits a negative correlation with the risk factors for chronic illnesses, such that
households that have lower family income have higher rates of heart disease, stroke, diabetes,
or hypertension and have four or more common chronic conditions (Jayathilaka et al., 2020).
Poor people remain in the vicious cycle of this problem because they lack the financial
capability to access healthcare for their ill health needs. The increasing burden of such chronic
diseases is disproportionately in low-resource settings, which may impose a significant
financial burden on households, particularly those in low and middle-income countries
(LMICs) compared to developed nations (Murphy et al., 2013). Whereas poverty is identified
as the main intensifier of poor health accessibility, its effect might be worsened when it
augments the affordability of other structural barriers, such as geographic accessibility
(Russell et al., 2013).

2.3.5 Health insurance coverage

Quite older in its conception and coming into effect, health insurance coverage is
recommended to be among the potential enabling factors that trigger patients' engagement in
preventive and curative health (Tipirneni et al., 2018). Similarly, a large cohort-based analysis
of multiple insurance options revealed that individuals with private insurance were more
likely to report poor access to care, higher costs of care, and less satisfaction with care
compared with individuals covered by publicly sponsored insurance programs, suggesting
that public health insurance options may provide more cost-effective care than private options
(Wray et al., 2021).
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2.3.6 Gender

Even though the scope of assessment seems to rest on a female population, studies suggest
that there exists a considerable gender disparity in terms of accessing healthcare resources,
particularly in developing and middle-income settings (Minyihun and Tessema, 2020;
Bintabara et al., 2018; Neyazi et al., 2022; Zhang, 2022). Numerous reasons were documented
for poor access in this population. For instance, a study in Malawi suggested that women were
less likely than men to secure community-sourced healthcare financial aid and more likely to
underutilize necessary healthcare (Azad et al., 2020). A report from Tanzania highlighted
those women without health insurance, those belonging to the poorest class according to the
wealth index, those who had not attended any formal education, and those who were not
employed for cash each year with increasing age. Those who were divorced, separated, or
widowed were associated with greater problems in accessing healthcare (Bintabara et al.,
2018). Sometimes, women's poor access to healthcare services might not be attributed merely
to biological differences but also to the general access to healthcare and lack of diagnostic
inputs (Mariani et al., 2017).

The burden of disparity, however, is not limited to low-income countries. A study that
assessed 9164 older people in the US revealed that women had greater healthcare needs but
were less likely to have hospital stays, physician visits, and median hospital visits (Cameron
et al., 2010). A cross-national analysis of 49 European countries showed a greater correlation
between female poetical representations. It decreased maternal and neonatal mortality, as well
as lower rates of health equity disparities between men and women (Reeves et al., 2022). A
study conducted in the urban setting of Beijing also illustrated that despite the total number of
facilities meeting the standards recommended by the WHO, the spatial distribution of
healthcare facilities is imbalanced, and women's healthcare encompasses both physical and
psychological health (Zhang, 2022). In Canada, it was reported that women sought physician

consultations for both mental and physical healthcare services (Thompson et al., 2016).

In Ethiopia, reports show that cultural and social predispositions play a role in women's health
and affect gender equality, for example, preference for sons (Weber et al., 2019). A time-
series survey of married women in the country also revealed that there was a slight decrease
in the autonomy of women for decision-making between 2005 and 2011 (18.7% vs. 17%,
respectively) and a slight increment to 19% in 2016 (Asabu and Altaseb, 2021). One of the
factors that contributed might be women's involvement in healthcare service delivery. A

recent systematic review revealed that participation and membership in women's development
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teams (WDTSs) positively minimize maternal death and improve child immunization service

use, as well as a source of information to mothers (Yitbarek et al., 2019).

2.3.7 Advanced age

In addition to other socio-demographic patient factors, age may be a determinant that alters
the physical and psychological capacity to choose healthcare. A study among the elderly
populations of China showed that older women (>=75 years) were at a disadvantage in
accessing medical care (Zhang et al., 2018). The study has shown that inadequate access to
care had slightly greater consequences for the physical, cognitive, and overall survival status
of older women in China than older men. A study from Somalia reported that there is no age-
wise difference in seeking primary healthcare, which is most characterized by maternal and
child health (Ahmed, 2020). This finding might be biased for generalization due to the
outcome of interest considered (maternal and childcare) and the composition of participants
(representation beyond 45 years was only 6%). In line with this, women are also vulnerable to
diverse social and economic constraints (Walters, 2004; Bekele, 1980) linked to their health
status. A qualitative study in Western Australia highlighted several themes that explain what
older women experience in homelessness. These included safe accommodation; financial
insecurity; experience of trauma and abuse; stigma, embarrassment, and fear of being judged;
the health impact of not fulfilling their role as a family nurturer; mental health; complex
interaction of physical and mental health issues; healthcare costs; and the need for ongoing

psychosocial and healthcare support once housed (Sutherland et al., 2022).

2.4 Economic burden

2.4.1 Defining the concept

The term "cost of illness" (COIl), also known as "burden of disease” (BOD) or “economic
burden," refers to the various aspects of costs incurred and financial distress that a country,
region, community, or even individuals face (Jo, 2014). Depending on the methods employed,
the cost category would broadly lie in the incidence or prevalence aspect of a disease and its
impact on longevity, morbidity, or even quality of life (QoL) of patients (Whang et al., 2021).
Further extensions in cost of illness measurement could address financial losses in direct and
indirect expenditures resulting from premature death, disability, or injury due to the
corresponding disease and/or its comorbidities (Jo, 2014; Sorato et al., 2022).

2.4.2 Approaches to measure economic impact
The human capital theory (HCT): From the economic viewpoint, the term "capital” refers

to one of the factors of production employed in the conversion of resources into valuable
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goods or services (Blair, 2011). With this, humans take charge of all economic behaviors,
including transactions, consumption (mainly in a market of goods), and production (in a
market of inputs or factors of production). Therefore, it can be recognized that human capital
is one of the production factors or inputs that can generate additional values by employing it
in a production process, which makes it the center of development and modernization
(Cinnirella and Streb, 2017). The understanding that human capital is viewed as a resource
rest on two classifications. 1) human capital could be viewed as an input in the production
process generated by or along with other production factors such as financial capital, land,
machinery, natural resources, and labor hours. 2) Secondly, human capital can be viewed as
the investment target through formal and informal education and training that formulate
knowledge, skills, competency, and experience embodied in an individual. The COI study
focuses on the latter definition of human capital, the individual's productivity in a society (Jo,
2014).

Despite being widely used by many researchers to estimate indirect costs, the HCT is
criticized for its bias in intellectual formation and education as a sole basis for productivity
and wages. According to Marginson (2019), the human capital theory fails the test of realism
due to its weaknesses in method, use of a single theoretical lens, and closed system modelling,
and that it imposes a single linear pathway on the complex passage between heterogeneous
education and work (Marginson, 2019). An additional critique of HCT is that, depending on
current socioeconomic status, certain groups are assigned a higher value than others, which
may cause a statistical bias that leads to spurious estimation results (Hodgson et al., 1982;
Drummond, 1992).

Friction cost method (FCM): The second approach to HCT is the friction-based costing of
indirect costs. This approach estimates the value of human capital when another person from
the unemployment pool replaces the present value of a worker's future earnings until the sick
or impaired worker returns or is eventually replaced. Hence, the friction cost (initial
disruption costs plus training costs) is limited to the illness, injury, or premature death of the
short-term period defined as the "friction period' (Jo, 2014). The FCM will estimate a lower
cost than the human capital method in the long run. For example, according to a study in the
Netherlands, the medium-term macroeconomic consequences of absence from work and
disability reduce national net income by an additional 0.8%. These estimates are considerably
lower than estimates based on the traditional human capital approach, but they better reflect

the economic impact of illness (Koopmanschap et al., 1995).
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Nonetheless, the method is criticized for being based on implausible assumptions unsupported
by neoclassical economic theory that might apply with difficulty and diminishing indirect
costs (Johannesson and Karlsson, 1997; Brouwer and Koopmanschap, 2005). Another
criticism of this model is that leisure is treated as having no value. Instead, it is considered
value in terms of quality-adjusted life years (QALYS), as generally in economic evaluation
(Brouwer and Koopmanschap, 2005). Furthermore, this approach is criticized for being
utilized rarely as it requires extensive data. When firms use their reserved labor inputs to
replace impaired workers during friction, calculating the productivity losses will be far more
challenging (Rothermich and Pathak, 1999).

Willingness to pay method (WTP): The WTP method measures the amount an individual is
eager to pay to reduce the probability of illness or mortality (Hodgson et al., 1982). Various
methods exist to determine and estimate an individual's WTP, such as conducting surveys,
examining the extra wages for precarious jobs, and examining the demand for products that
lead to greater health or safety (Hirth et al., 2000). They are collectively called "conjoint
analysis (CA)," and the contingent valuation method (CVM) is the most commonly used
among CA methods (Venkatachalam, 2004). Through hypothetical survey questions, CVM is
designed to elicit utility and determine an individual's maximum WTP for some good that
usually has no market price (Klose, 1999). Recently, the discrete choice experiment (DCE)
method has been used more frequently in CA, which provides opportunities for evaluating
process effects and non-health outcomes in addition to traditional QALY analysis. The DCE
technique is an attribute-based measure of benefit based on the assumptions that, firstly,
alternatives (goods or services) can be described by their characteristics (attributes), and
secondly, an individual's valuation (i.e., benefit, utility, satisfaction, or preference) depends
upon the levels of these attributes (Clark et al., 2014). In a DCE study, individual respondents
are offered a series of choice sets and asked to choose between two or more alternatives in
each choice set. The choice observed is assumed to reveal an underlying (latent) utility
function. The DCE approach combines random utility theory with consumer theory,
experimental design theory, and econometric analysis. The WTP method is usually
characterized by higher estimates of the value of life than the human capital approach

attempts to ameliorate these problems (Hirth et al., 2000).

2.4.3 Context-specific reports on costs of illness in cervical cancer
A prevalence-based cost-of-illness study of gynaecologic cancers (GCs) was carried out in
Iran in 2014 (Sargazi et al., 2022). This study followed a similar methodology to ours, except

that it was not matched with controls. It found that the total cost of GCs in Iran was estimated
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at $51 million in 2014. The direct costs were $32 million, and indirect costs were $19 million
of the total annual cost. The total cost of ovarian cancer was the highest among the three

cancers.

A similar study was conducted in Eswatini to evaluate the annual cost of illness following
cervical carcinoma. The study estimated that the total annual cost of cervical cancer was $19
million (with a range of $14 million to $24 million). It was also highlighted that direct costs
represented the majority at 72% ($13.7 million). Further information from this report showed
that managing invasive cervical cancer was the main cost driver, with costs attributable to
treatment for the International Federation of Gynaecology and Obstetrics stage 111 (FIGO I1I)
and FIGO 1V representing $1.7 million and $8.7 million, respectively (Ngcamphalala et al.,
2021).

A population-based survey in Ontario aimed to identify the main cost drivers and predictors
of increased costs (Liu et al., 2016). All patients with cervical cancer diagnosed between 2005
and 2009 in the province of Ontario were propensity-score matched to 5 non-cancer controls
on birth year, income quintile, rurality, comorbidities, and patterns of healthcare utilization
pattern during the two years before cancer diagnosis. The results of this matched study
revealed that the total incremental costs for managing cervical cancer were $362 in the pre-
diagnosis phase, $15,722 in the initial phase, $3924 per year in the continuing phase, and
$52,539 in the terminal phase. Inpatient care accounted for 34%, 28%, and 52% of total
healthcare costs in the initial, continuing, and terminal phases.

An incidence-based approach was conducted to estimate the cost of illness among cases of
locally advanced invasive cervical cancer in Bangkok (Katanyoo et al., 2021). The cost was
calculated for five years, starting with the treatment initiation. Direct medical costs were
extracted from the hospital database. The cost of two-dimensional techniques and three-
dimensional conformal radiation therapy was calculated separately. As per the findings, the
economic burden for newly diagnosed locally advanced cervical cancer patients in Thailand
in 2018 was approximately US $129 million and US $131 million for using two-dimensional
and three-dimensional conformal radiation therapy, respectively. Costs from recurrence and
mortality were estimated to account for 70% of all total costs. A study in Japan reported a
time-dependent increment in the costs and mortality of the population from 1996 to 2011. The
cost of illness was estimated to have increased by 66%, from 96.1 billion yen in 1996 to 159.9
billion yen in 2011 (Hayata et al., 2015).
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Few studies have been conducted on the costs of illness in Ethiopia. The study done at Tikur

Anbessa Hospital (TASH) revealed that the mean outpatient cost per patient was $407.2
(Median = $206.9) per the 2012-2013 estimate (Hailu and Mariam, 2013). In this report, the
direct outpatient cost (Mean = $334.2) takes the largest share compared with the indirect
counterpart ($150). The outpatient cost for half of the respondents falls between $93.7 and
$478. The mean inpatient cost for hospitalized patients was $404.4. The average direct
inpatient cost was $329 (74% medical costs and 26% nonmedical costs).

Though not specific to cervical cancer, a study on the average cancer-related expenditure has
been conducted in Northwest Ethiopia. Accordingly, the findings suggest that the mean cost
of cancer illness among adult patients was US$ 1103.7 + 33.2, and the median cost was US$
951.0 with an interquartile range (IQR) of 822.1 (Hagos A, 2020). A similar study was done
at Hawassa Specialized Hospital to determine the costs and drivers of different cancer
diagnoses. On average, $209.99 was spent on treatment for each cancer patient. Of these,
medication costs are the highest ($20.77, IQR = 0.53-112.56) of the direct medical costs, and
transportation costs are the highest ($58.33, IQR = 22.0-131.67) of indirect medical costs.
Outpatients paid $147.37 (IQR = 84.42-240.50), while inpatients paid $245.16 (IQR =
147.64-439.20). The patients lose about 55.99% of their average annual income (Bona et al.,
2021).

2.4.4 Factors affecting costs of illness

The cost of illness in healthcare can be affected by many patient factors that may encompass
beneficiaries' broader demographic, socioeconomic, and clinical and functional characteristics
(Li etal., 2021). The study that covered periods between 2003 and 2010 in Korea showed that
health spending was mainly associated with the proportion of the elderly population.
However, the Medicare Economic Index (MEI) showed an inverse association (Han et al.,
2013). A study carried out in Brazil in 2020 on the common factors potentially determining
average costs documented that the average overall monthly cost for patients was positively
correlated with the occupation (p = 0.021) and origin (p = 0.038) variables, and no statistically

significant relationship was noted for other characteristics (Araujo, 2020).

According to reports in Ethiopia, hospital admission costs account for the higher proportion.
For example, the study by Hailu and Mariam (2013) indicated that for every additional day of
inpatient hospital stay, there is a daily incremental inpatient cost of $4.2 (Hailu and Mariam,
2013). A study from Northwest Ethiopia has assessed, using a linear regression, the potential

factors associated with the costs of different cancers in adults. Such factors as urban residency
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(B= 0.147; 95%CI: 0.047, 0.246), distance (B = 0.0007; 95%CI: 0.0002, 0.001; p<0.001),
marital status (B = 0.125; 95%CI: 0.037, 0.212), higher education (B = 0.318; 95%CI: 0.202,
0.435), purchasing drugs from private facilities (B = 0.134; 95%CI: 0.026, 0.243), most
affluent households (B = 0.320; 95%CI: 0.143, 0.496) (Hagos A, 2020). According to the
findings of a study conducted at Hawassa University Comprehensive Hospital, outpatients
pay $0.92 less than inpatients (P<0.001, 95%CI:0.72-0.34), and the cost increases by $0.2 for
patients from Oromia (Bona et al., 2021).

As we consider other chronic illnesses, age could also be recognized as an essential
prognostic factor that would determine yearly cumulative medical expenditure. A study
reported that a 65-year-old with a chronic severe illness spends $1,000 to $2,000 more per
year in health care services than a similar adult without the condition. However, cumulative
Medicare payments are only modestly higher for the chronically ill due to their shorter life

expectancy (Joyce et al., 2005).

2.5 Theoretical framework

2.5.1 Five A’s healthcare access framework

As first proposed by Penchansky and Thomas, this concept of access to healthcare embraces
five main dimensions, denoted as ‘A’s’. These are: availability, accessibility, affordability,
acceptability, and accommodation (Penchansky and Thomas, 1981). Our model comprised to
define and test these elements in the context of cancer treatment centers in Ethiopia.
Availability refers to the presence of healthcare services and resources, such as medical staff,
treatment options, and facilities are readily reachable, preferably, in an hour distance of walk,
and which might determine healthcare access even more than demand-side factors (Anselmi
et al., 2015). On the other hand, accessibility focuses on the geographic location of health
services and the ease with which patients can reach them (Tanou et al., 2021). This
emphasizes on the travel distance and transportation barriers that patients face. As an
important factor of healthcare access from demand-side perspective (Zavras, 2020),
affordability measures the costs of care, including fees for services, treatments, and associated
expenses, as well as the patient’s ability to pay or receive financial assistance. Acceptability
of healthcare services is the fourth dimension of access component that addresses the
compatibility of healthcare services with patient preferences, values, and cultural or social
expectations (Latif, 2020; Sekhon et al., 2017). Finally, the component ‘accommodation’
pertains to the organization of healthcare services in such a way that patients are able to
ascertain supply side arrangements, including appointment scheduling, facility hours, as well

as the availability of supportive services, such as interpreters or wheelchair access, to ensure
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that care is accessible when needed (Haggerty and Levesque, 2017; Levesque et al., 2013).
Within our project’s assessment, the five A’s framework addresses a comprehensive structure
of both the demand- and supply-side factors relevant in assessing healthcare access perception
by patients.

2.5.2 Andersen’s healthcare utilization model

One of the oldest known theories in measuring access to healthcare is Andersen's behavioural
Healthcare Utilization Model (Andersen and Newman, 1973; Kehrer, 1972). It provides a set
of dimensions of the healthcare system and patient behaviours, such as the characteristics of
the health system, changes in medical technologies, and the assessment of individual
determinants of health. Since its first development, the following revisions have been
incorporated into the model. Priorities, enabling, and need factors were considered for
healthcare service utilization. In the 1970s, it was highlighted that the model added on
additional factors such as population characteristics (those factors in phase 1) along with
health system factors were important, leading to health service uptake, which, in turn, brought
about patient satisfaction. In the behavioral model from the 1980s to 1990s, it was important
to embrace factors such as personal health practices and the environment as integral to the
elements in the earlier models. The last model also revealed that the earlier factors would be
linked with outcome factors, such as perceived health status, evaluated health state, and
consumer satisfaction, which, in turn, could influence predisposing, need, and enabling

factors in the loop (Andersen, 1995).

According to a recent systematic review, the common factors included the age of the patient,
education level, gender, marital status, and employment condition as predisposing factors,
while income level, coverage (status) of health insurance, and residence as enabling factors
(Alkhawaldeh et al., 2023). This review emphasized the main determinants of healthcare
utilization into three primary components, which are also relevant to our study: predisposing
characteristics, enabling resources, and perceived need.

Predisposing characteristics include demographic factors such as age and gender and social
structure variables like education, ethnicity, and cultural beliefs that influence individuals'
propensity to use healthcare services. The enabling resources encompass both personal and
community resources; these are factors that facilitate or hinder healthcare access, such as
income, insurance coverage, availability of healthcare providers, and transportation. Perceived
need refers to the subjective and objective need for medical services, which can drive the

decision to seek care. We have assessed patient and health system attributes that relate to both
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the perceived and realized access behaviors. This included how patients perceive accessibility,
affordability, accommodation, availability, and awareness of different treatments at the health
facilities. Andersen's model is beneficial in assessing disparities in healthcare access and
utilization, making it a valuable tool for studies aimed at improving healthcare delivery and
addressing inequities in health outcomes, such as those seen in cervical cancer treatment

practices in the respective settings.

2.6 Conceptual framework

The conceptual model for this project was developed based on a comprehensive literature
review and an integrated synthesis of relevant theoretical frameworks. It illustrates the spatial
and temporal patterns, access to healthcare services, and the economic burden associated with
cervical cancer. These outcomes are grounded in the 5 A’s of Healthcare Access and
Andersen’s Behavioral Model, which encompass a range of clinical, sociodemographic,
economic, and behavioral factors. The economic burden is further categorized into direct
costs (both medical and non-medical), indirect costs, and intangible costs. Figure 1 integrates
these variables to provide a structured, theory-driven perspective on how individual beliefs,
behaviors, and systemic healthcare access challenges interact to influence the management

and outcomes of cervical cancer.

Availability

Direct Costs
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Dynamics of Cervical Cancer in Addis Ababa —! Cosis
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Factors

Behavioral
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Figure 1: Conceptual model of the study on the spatiotemporal modeling, access to healthcare
services and economic burden of cervical cancer in Addis Ababa, Ethiopia
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CHAPTER THREE: OBJECTIVES AND RESEARCH QUESTIONS

3.1 General objective

e To model the spatial and temporal dynamics of cervical cancer incidence, estimate
its associated cost, and evaluate healthcare service accessibility in Addis Ababa,
Ethiopia

3.2 Specific objectives

The specific objectives of the study were to:

e Model the spatial and temporal patterns of cervical cancer incidences in Addis
Ababa from 2012 to 2021

e Evaluate healthcare service accessibility for cervical cancer patients in Addis
Ababa

e Investigate factors influencing healthcare access in the study area

e Examine the economic burden of cervical cancer in the study area

e Identify predictive factors of annual total costs associated with cervical cancer

3.3 Research questions

The following questions were crucial to the scope of this project:

1.

What are the spatiotemporal patterns of cervical cancer incidence in Addis Ababa
from 2012 to 2021?

What is the level of access to healthcare services for cervical cancer patients in Addis
Ababa?

What factors are associated with perceived good access to healthcare services for

cervical cancer patients in Addis Ababa?

What is the economic burden of cervical cancer on patients and their families in Addis
Ababa?

What are the predictors of the annual total costs incurred by patients for accessing

cervical cancer healthcare services?
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CHAPTER FOUR: METHODOLOGY

4.1 Philosophical stance: Ontological, epistemological, and axiological
considerations

Ontology is a branch of philosophy that studies the state of being (Maedche, 2002).
Conversely, epistemology explores the methods of acquiring knowledge, examining how we
know what we know and identifying who qualifies as a knower. It is a philosophical branch
concerned with understanding the foundations and scope of knowledge, justification,
explanation, and wisdom, questioning the nature of these concepts and the capacity of a
knower to grasp them (Buckland and Chinn, 2015). Axiology, another crucial philosophical
component, deals with the study of values and ethics, particularly concerning their role and
influence within the research process, including how values shape the relationships among
paradigms, methodologies, and methods (Zaidi and Larsen, 2018). The following paragraphs

cover on a brief overview of the philosophical stance considered in this study.

From an ontological stance, the study primarily explores the nature of existence or reality
concerning human understanding, mainly focusing on cervical cancer's positivist (objective)
viewpoints concerning its ontology and treatment-related phenomena. In the management of
cervical cancer, the ontological perspective significantly shapes how the disease is
conceptualized and, subsequently, how both providers and patients approach it. This
perspective grapples with fundamental questions about what constitutes the essence of
cervical cancer to providers, patients, and the community. For instance, is cervical cancer
merely a biological and physiological condition, or does it also encompass broader social and
psychological dimensions that influence treatment outcomes and access that can be known?
Consequently, the ontology in this study posits that cervical cancer is a medical condition
with available treatment options, wherein access to healthcare can be objectively assessed,
and patients' perceptions of access and the actual costs of management can be precisely

quantified.

From a strictly biological viewpoint or objective ontology, cervical cancer might be viewed as
a series of cellular abnormalities and genetic mutations that are proliferated molecularly and
immunologically by human papillomavirus (HPV) (Wolf and Ramirez, 2001;
Balasubramaniam et al., 2019). This perspective leads to treatments focused primarily on the
physical removal of cancer cells, using methods such as surgery, chemotherapy, or radiation

therapy. It prioritizes molecular and pharmacological research aimed at understanding and
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interrupting the biological pathways of cancer development. Advanced and precise methods

employing nanoparticles are recently evolving (Verma et al., 2023).

In general, adopting an objectivist ontological approach, the researcher views cervical cancer
primarily as a physical condition that is influenced quantifiably by various psychological,
social, and environmental factors. This perspective considers how social determinants such as
socioeconomic status, healthcare accessibility, educational levels, and cultural beliefs about
the disease and its treatments affect the prevalence and management outcomes of cervical
cancer. This implies that effective management strategies should encompass more than just
medical treatments. They should also include community engagement, educational initiatives,
psychological support, and policies designed to enhance access to care and preventive

measures, underlining the importance of a holistic approach to managing cervical cancer.

From an epistemological perspective, this study considers positivist and critical
epistemologies as central to its approach. According to adherents of positivism, knowledge
should be grounded in empirical evidence and quantitative data where truth is separate from
human consciousness (Berryman, 2019). They emphasize the importance of clinical trials,
epidemiological studies, and other quantitative research methods that provide statistical
evidence of effectiveness. In the context of our study, this positivist approach supports the
development and validation of methods to assess the extent of access accurately, perceptions
of healthcare access, and actual costs and burdens of the disease, striving for objectivity and
reproducibility in findings. Conversely, a critical epistemology involves scrutinizing the
broader social, economic, and political contexts that impact cervical cancer management. This
standpoint encourages an exploration of how social determinants of health, such as poverty,
education, and healthcare resource availability, contribute to disparities in cervical cancer

outcomes.

In managing cervical cancer, axiological considerations influence the research agenda and
clinical practices. Axiology, the study of values and ethics, significantly impacts the
prioritization, conduct, and application of research within the medical community. Values
such as patient dignity, autonomy, and equity play crucial roles in determining how different
aspects of cervical cancer management are emphasized, ranging from the accessibility of
screening programs to the treatment options and the protocols for obtaining patient consent.
Ethical values are essential in ensuring that research and treatment uphold the rights and well-
being of individuals. These values guide practices such as obtaining informed consent,

maintaining patient confidentiality, and providing care to minimize harm while maximizing
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benefit. Additionally, axiological considerations are instrumental in shaping how research
findings are interpreted and implemented, ensuring that ethical standards are met throughout
the process.

4.2 Methods

4.2.1 Study area and setting

The study was conducted in Addis Ababa, the capital city of Ethiopia, centrally located at
geographic coordinates 9°2°N latitude and 38°45’E longitude. Covering an area of 540 square
kilometers, Addis Ababa stands at an average elevation of 2400 meters above sea level (Berhe
et al., 2017). According to the 2007 National Population and Housing Census (CSA, 2007),
Addis Ababa's population was 2,739,551, growing at an annual rate of 3.8%. By 2021,
projections suggested the population had increased to 3,773,999, with the highest numbers
recorded in the Kolfe Keranyo, Yeka, Nifas Silk Lafto, and Bole sub-cities, respectively
(CSA, 2021). A 2014 report indicated there were 12 public hospitals in Addis Ababa
(Asemahagn, 2014), and according to the report by Bekele and his colleagues (Bekele GE,
2018), six of these hospitals, along with 103 health centers, were managed by the city
administration. Nair et al. (2011) documented 25 private hospitals in the city (Nair et al.,
2011). However, a later study in 2018 reported an increase, indicating 13 public and 32
private hospitals in Addis Ababa (Kasahun et al., 2020) (Figure 2).
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Figure 2: Depiction of the study area based on Google Maps and Global Administrative
Areas Map (GADM)
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Whereas spatiotemporal mapping of incident cases covered the entire city, study settings for
the remaining objectives focused on the main public oncology centers in Addis Ababa. Saint
Paul's Hospital Millennium Medical College (SPHMMC) and Tikur Anbessa Specialized
Hospital (TASH). The two public hospitals are the country's top referral units, delivering
specialized and comprehensive healthcare services and medical training. SPHMMC was
established in 1969 by the German Evangelicals and is currently administered under the
Federal Ministry of Health of Ethiopia (FMOH). In addition to the health professionals'
training, it delivers a diverse set of healthcare services with 392 beds, an annual average of
200,000 patients, and a catchment population of over 5 million (Gebreweld A, 2018).
Currently, it also provides chemotherapy services to patients diagnosed with cervical cancer.
Similarly, TASH is the country's oldest and largest referral hospital, with 700 beds, managed
under Addis Ababa University. Apart from rendering training in many health disciplines, it
delivers health services to patients referred from all over the country. The hospital provides
both inpatient and outpatient oncology services. The oncology services encompass radiology,
chemotherapy, surgery, and chemoradiotherapy (TASH, 2020).

4.2.2 Study design and period

Throughout this study project, we employed a mixed-methods study design. Initially, an
ecological design utilizing space-time analysis with time series data was implemented to
examine the spatiotemporal incidence of cervical cancer from the years 2012 to 2021.
Subsequently, a cross-sectional study design was used to evaluate the perceived and realized
access to healthcare services among patients diagnosed with cervical cancer in the city.
Lastly, the economic burden of cervical cancer and its incremental costs were compared to a
control group of known hypertensive patients using a matched case-control design. The study
was conducted from January 1 to November 30, 2023.

4.2.3 Populations

4.2.3.1 Source population

The source population for this study varied based on the specific objectives being addressed.
For the spatial mapping and temporal analysis of cervical cancer, the source population
included all females residing in Addis Ababa during the review period. For the other study
objectives, the source population consisted of all women diagnosed with cervical cancer who

were visiting the selected public hospitals in Addis Ababa, Ethiopia.
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4.2.3.2 Study population

The study population for analyzing the incidence of cervical cancer in the study area

comprised all newly diagnosed cases from 2012 to 2021 that were reported to the Addis

Ababa cancer registry center. For the other objectives, the study population included all

patients with a confirmed diagnosis of cervical cancer who had started treatment in the

selected settings and met the inclusion criteria.

4.2.4 Inclusion and exclusion criteria

Table 1: Inclusion and exclusion criteria of individual studies

Study

Inclusion Criteria

Exclusion Criteria

1. Spatiotemporal
Analysis of Cervical

Cancer Incidence

- Women diagnosed with cervical
cancer between 2012 and 2021.

- Cases registered in the Addis
Ababa Cancer Registry.

- Patients with complete geographic
information (kebele or sub-city

level).

- Cases with missing or
incomplete geographic data.

- Duplicate records or
inconsistencies in diagnostic
information.

- Cases diagnosed outside the
study period (before 2012 or after
2021).

2. Healthcare Access
Study

- Adult women (aged 18 and above)
diagnosed with cervical cancer.

- Patients who sought healthcare
services at participating hospitals or
clinics in Addis Ababa.

- Those who provided informed

consent to participate in the survey.

- Women under 18 years of age.
- Patients with cognitive
impairments affecting survey
participation.

- Individuals who refused or
withdrew consent.

- Cases diagnosed outside Addis

Ababa or treated outside the city.

3. Economic Burden
Study (Matched
Case-Control Design)

- Cervical cancer patients (cases)
diagnosed within the study period,
matched 1:1 with controls on age
and socioeconomic status.

- Controls selected from the same
community or healthcare facility.

- Participants who incurred

- Cases and controls with
incomplete cost data.

- Participants who received
financial support from charities or
special programs.

- Controls with a history of

cervical cancer or major chronic

33




healthcare-related costs (direct or illnesses.
indirect). - Participants who did not seek
any healthcare services during the

study period.

4.2.5 Sample size and sampling technique

4.2.5.1 Sample size estimation

The required sample size varied based on the specific research questions and designs
previously outlined. For spatiotemporal dynamics, no minimum sample size calculation was
necessary; instead, all eligible incidence cases reported during the review period of January 1,
2012, through December 31, 2021, were included for spatial mapping and temporal trend

analysis.

For the study objective concerning the perceived and realized access of patients to healthcare,
the following considerations were made due to the need for previous reports on the topic and
with the aim of increasing the sample size. The single proportion formula was utilized with
specific assumptions: (i) the probability of patients perceiving adequate healthcare service
was set at 50% (P=0.5), (i1) a 95% confidence level (0=5%) was established, and (iii) a
margin of error was set at 5%. These parameters necessitated a minimum of 385 study

participants.

In the third objective, costs (total, direct, and indirect) and the incremental cost of illness were
compared using a matched case-control design, i.e., cervical cancer patients and controls
(patients without cervical cancer). These cases were matched based on age, admission
classification (inpatient/outpatient), hospital, and follow-up period. As population or sample
mean estimates and standard deviations related to the proposed research question were
unavailable, a minimum standardized mean difference (SMD) of costs was assumed to be 0.2.
The SMD, also known as Cohen's d or effect size, identifies three levels of measurement: 0.2,
0.5, and 0.8 or more, which Cohen (2013) categorizes as small, medium, and large effect
sizes, respectively (Cohen, 2013). The following formula was used to determine the minimum

sample size required.
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Z5+17p Es= 22
n=2[ £ 1"2 Which:

And, where: n=required sample size per group

Zo/2=standard normal z-value for a significance
level a=0.05 (two-tailed), which is 1.96

Zp=standard z-value for a power of 80%, which is
0.84

A minimal cost standardized mean total cost
difference of 20% is assumed, with ES=0.2

Considering a 20% for non-complete data
Combining the above: N final=2n

=942 participants

4.2.5.2 Sampling techniques

No samples were recruited for the first objective, as previously implied. The inclusion of
selected hospitals for subsequent objectives was decided purposely based on the population
under study, patient flow, and availability of healthcare inputs. Cases were included
consecutively, considering current registries in the cancer clinics, patient' flow, and eligibility
criteria. All patients had to adhere to their follow-up schedules throughout the study period.
Controls were included from similar wards (when appropriate) or outpatient units at the same

hospitals during the same follow-up periods.

4.2.6 Data collection instruments, procedures, and quality assurance
4.2.6.1 Data collection instruments and process

4.2.6.1.1 Spatiotemporal modeling and mapping cervical cancer incidence

The data required for this section was extracted from the Addis Ababa cancer registry
database, including information on patients' age, date of confirmed diagnosis, test method,
cancer stage, history of treatment initiation, sub-city, woreda/kebele, and report date.
Additional data on the yearly age-grouped population and sub-city, as well as the city's
woreda/kebele-level projected population, were obtained from the Ethiopian Statistics Service

(ESS) for the years under review. A structured data abstraction format was prepared to
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account for these variables and their associated data. The extracted and calculated data were

then entered into the geospatial analysis software for further processing and analysis.

4.2.6.1.2 Access to healthcare services

Quantitative data were collected using a structured interviewer-administered questionnaire
prepared based on an extensive literature review. Multiple dimensions of psychometric tools,
as proposed in the literature, were used to help measure access to healthcare services in
various contexts (Levesque et al., 2013; Hoseini-Esfidarjani et al., 2021; CESCR, 2000;
Saurman, 2016; Penchansky and Thomas, 1981). This modification to define access evolved
progressively, and this study adopted the latest version consisting of six components:
availability, accessibility, acceptability, affordability, accommodation, and awareness
(Hoseini-Esfidarjani et al., 2021). The original instrument consisted of 30 items using a five-
point Likert scale. In addition to perceived access to healthcare services, data on socio-
demographic characteristics, clinical profiles, and objective access measures (including
accessibility, availability, and affordability) were captured through exit interviews and
observation checklists. After completing a verbal informed consent process, selected
participants were invited to participate in the interviews (Appendix | and I1).

4.2.6.1.3 Cost of illness

The data collection format for the cost of illness was developed following a review of the
literature on cancer (Hailu and Mariam, 2013; Bona et al., 2021; Hagos A, 2020) and other
chronic illnesses (Bermudez-Tamayo et al., 2017; ADA, 2008; Yang et al., 2012). The
instrument was designed to capture data on direct medical and non-medical costs and indirect
costs that patients incurred in the past 3 months preceding the interview date. Data on direct
costs were collected retrospectively using a bottom-up approach involving individual patient
records and face-to-face interviews. The locally validated MD Anderson symptom inventory
(MDSALI) tool was employed to capture the patient-reported inventory of common symptoms
among cases (Anshabo et al., 2016).

The cost of illness was estimated at market prices and net salary or wages. Indirect costs were
estimated using the human capital theory (HCT) approach (van den Hout, 2010), which
considers the income patients or their companions (relatives or caregivers) would lose due to
morbidity at the hospital, home, or other health settings. Thus, patient productivity loss and
absenteeism costs were estimated by interviewing about the number of days the patient or the
companion had lost. The daily average per capita net earnings were used for working

participants, while the market price of daily wages was considered for laborers, housekeeping
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staff, students, or homemakers, as previously employed in other studies (Xie et al., 2008).
Productivity losses for retired or over 60 women were not considered, as the human capital
approach is based on market earnings. Although a third category of costs, called 'intangible’
costs, exists within the cost of illness domain, these were not evaluated in this study because
intangible costs—related to subjective experiences of pain, suffering, and helplessness—are
difficult to quantify monetarily. Although willingness to pay might be an important measure
of intangible costs (Xie et al., 2008), this approach was excluded for ethical reasons in this
population. All costs were measured and reported in any of the Ethiopian Birr (ETB),
international dollars (INT$), and United States Dollar (USD) as appropriate in studies and
rated during the review or study period. Since all costs are assumed to have been incurred
within one year, no discount was applied (Appendices IV and VI).

4.2.6.2 Data quality assurance
Quality assurance was a central step in generating rigorous and reliable findings in the
research, passing through established protocols, formats, and analysis processes. The

following measures were considered to ensure the quality of the data collected in this project.

4.2.6.2.1 Use of well-designed protocol and consistent formats

This study was conducted according to the procedures and principles detailed in the methods
section. The data collection instrument was developed by reviewing existing literature and
incorporating various variables pertinent to the study. The questionnaires were prepared in
English, translated into Ambharic, and back translated into English to ensure linguistic

consistency.

4.2.6.2.2 Qualified data collectors and training
Experienced health professionals, including nurses and general practitioners, were employed
for data collection. The data collectors received training on research ethics, patient privacy,

and confidentiality of the data collected.

4.2.6.2.3 Supervision, rigorous data handling, and reducing bias

To ensure the integrity of the data collected, appropriate preventative measures were
implemented at all stages, with a particular focus on the data collection phase. Continuous
supervision was maintained throughout all fieldwork processes to minimize potential errors.
Cost data were collected for the previous 90 days to reduce recall bias. Close monitoring was
conducted, and accuracy and completeness were rigorously checked during data collection.

Additionally, to avoid biases, such as social desirability bias, confirmation bias, observer bias,
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or selection bias, during assessing access to healthcare services, it was ensured that data

collectors were not employed at the respective oncology clinics.

4.2.7 Validity and reliability of the instrument

An emphasis on the validity and reliability of the instrument used in the data collection was
ensured using many approaches employed sequentially. The steps outlined in the guidelines
by (Tsang et al., 2017) and (Yusoff MSB, 2021) were adhered to in the adaptation and
validation process of the questionnaire. Generally, all instrument development activities went
through five main steps: instrument design and adaptation, translation, validity tests of the
draft instrument, piloting, and psychometric evaluation of the construct. The appropriate
qualitative or quantitative methods employed, the steps followed, and the required inputs are

described below.

4.2.7.1 Instrument design and adaptation

The study instrument was developed to assess patient characteristics (socio-demographic,
behavioural, clinical), objective outcomes (access and illness costs), and perceived healthcare
access from patient perspective. Based on existing literature and expert input, components
underwent content validation by specialists, adapting psychometric constructs from (Hoseini-
Esfidarjani et al., 2021). Adaptations included tailoring accessibility constructs for the
secondary healthcare context, revising terms like "accessibility" to "reachability,” and

modifying items to reflect regional religious and cultural diversity.

4.2.7.2 Translation and validity testing

The tool was translated into Amharic via forward-backward translation to ensure conceptual
accuracy. Content validity was assessed qualitatively and quantitatively through a 3-point
Likert scale, calculating content validity ratio (CVR) and index (CVI). Face validity was

assessed with a 5-point Likert scale, and an item impact score of >1.5 indicated retention.

4.2.7.3 Pilot testing
A pilot test with 30 participants evaluated face validity, flow, and completion time. Internal

consistency (Cronbach’s alpha) was also used to test reliability score of items.

4.2.7.4 Psychometric evaluation

Construct validity, assessed through confirmatory factor analysis (CFA), focused on factorial
validity across six domains of healthcare access. Model fit indices included TLI, NFI, and
RMSEA. Reliability was confirmed using Cronbach’s alpha, with >0.7 indicating acceptable

internal consistency.
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4.2.8 Variables

4.2.8.1 Dependent variables

The dependent variables were the spatial and temporal incidence of cervical cancer in Addis
Ababa, the level of access to healthcare services, and the cost of illness following cervical
cancer. Access to healthcare (perceived and realized) was measured as a composite variable
across six latent dimensions: accessibility, acceptability, affordability, availability, easiness of
accommodation, and awareness. The cost of illness was evaluated in three broader categories:
total costs (a summation of direct and indirect costs), direct medical costs, and indirect costs.
Direct medical costs included: i) payments made at hospitals for medicines, laboratory
services, physiotherapy, follow-up visits, ICU stays, and surgeries; ii) services obtained
outside of hospitals, such as visits to specialists and primary care doctors, nursing care, and
access to a community pharmacy; or iii) services from traditional healers. Direct non-medical
costs comprised i) travel to and from hospitals and traditional healers, ii) payments made for

foods or supplements, and iii) fees for paid caregivers.

4.2.8.2 Independent variables

Socio-demographic and economic characteristics: included in the study were marital
status, education, occupation, religion, average monthly income, place of residence, number
of family members, supportive people nearby, distance from the current health facility, and

age, among others.

Clinical characteristics: These included the presence of comorbidity, the name of
comorbidity, symptoms inventory scores, time since cervical cancer was first diagnosed, time
since treatment began, cancer stage, history of cancer screening, and history of HPV

vaccination.

Lifestyle, dietary, and substance use-related variables: included current history of dietary
practices, physical exercise (categorized as adequate vs. inadequate), current history of
alcohol intake, current history of smoking cigarettes or using tobacco products, and current

history of Khat consumption.

Health facility or system-related variables: included the number and type of health
facilities, coverage of health insurance, geographic location, accessibility, availability, and
affordability of healthcare services.
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4.2.9 Epidemiologic approach and perspective

For the cost study, a prevalence-based approach was used to evaluate the economic impact of
cervical cancer on society per patient per year. The analysis took a societal perspective,
accounting for all associated expenses. These included direct medical costs such as
medications, diagnostics, supplies, hospitalization, and physician consultations; direct non-
medical costs, including transportation, food, and caregiver expenses; and indirect costs,
which covered lost earnings due to job absenteeism and productivity reductions incurred by

caregivers.

4.2.10 Data processing and analysis

After being checked, cleaned for completeness, and coded manually, the quantitative data
were entered into Microsoft Excel and exported to R studio programming version 4.2 for
analysis. Both descriptive and inferential statistics were employed for data analysis.

The spatiotemporal trend of cervical cancer incidence was visualized in the integrated
quantum geographic information system (QGIS) version 3.36 and R programming version 4.2
package. A descriptive statistical analysis was carried out to describe the study context and
population. A direct age-standardization was performed using the Segi’s World standard
population (Segi, 1960). Age groups were estimated using a five-year group age
classification. Geocoding of locations was executed in QGIS utilizing the OpenStreetMap
(OSM) provider. For missing geographic coordinates, the nearest neighbor imputation was
performed using R. Subsequently, GeoDa software version 1.2.2 was utilized to visualize the
spatial distribution of cervical cancer hotspots and cold spots across 99 geographic locations.
The Local Indicators of Spatial Autocorrelation (LISA) using local Moran’s 1 was applied,
employing the Bayesian Empirical Test with a significance threshold of p<0.05. Weight
matrix estimation was conducted using the block method. To address locations with minimal
or absent values, spatial interpolation was performed using the System for Automated
Geoscientific Analyses (SAGA) GIS version 9.3.2 software. The best fitting model, whether
spherical, cubic, or Gaussian, was determined based on the results of semivariogram analysis
conducted for each year's data. Subsequently, the universal kriging method was employed to
interpolate and map values at unknown locations. The spatial dependence of cervical cancer
across the study area was estimated using Global Moran's | statistic. Finally, temporal trends
of incident cases and rates across sub-cities and age groups were analyzed using the Joinpoint
trend analysis software from the National Cancer Institute (NCI, 2023). The appropriate
number of joinpoints, which best describe the underlying structure of the data, was

determined using the Bayesian information criterion (BIC). The results were presented as
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annual percent changes (APC) in incidence rate per 100,000 women-years. Statistical

significance was considered at p<0.05.

Descriptive statistics illustrated participants' profiles and validated the instrument. At the
same time, structural equation modeling (SEM) was employed to present model fitness
indices, a standardized correlation matrix, and the structure of the construct. Given the
violation of normality assumptions, measurements were compared against bootstrapped
estimates with confidence intervals and standard errors of the sample. Known group validity
was confirmed using Student's t-test (for two-grouped variables) and one-way analysis of
variance (one-way ANOVA) for variables with more than two categories. The estimates in the
t-test were based on the second row (assuming unequal variances), while the post-hoc
pairwise comparison in ANOVA utilized Dunnett's T3 calculation (Dunnett, 1980). The
computation of divergent validity was estimated using the methods proposed by (Henseler et
al., 2015). Apart from presenting univariate and bivariate descriptions of participant attributes,
access to healthcare and associated factors were modeled in binary logistic regression. The
bivariate and multivariable regression models were employed at p<0.2 and p<0.05 statistical
significance, respectively, and their 95% confidence intervals. Model assumption tests,
including homoscedasticity and multicollinearity diagnosis, were performed. The Hosmer and

Lemeshow test(R) assessed the global model goodness of fit.

The cost data entry was done using Epi-Info v.7.0 and exported to computer languages,
namely MS-Excel, Statistical Packages for Social Sciences (SPSS) (George and Mallery,
2019), and R for additional cleaning, re-coding, transformation, and modeling. Data analysis
and presentation, including percentages, means, and standard deviations, were done using
descriptive statistics. In the matched case-control study, each cervical cancer patient (case)
was matched 1:1 with a non-cancer control based on age (+ 5 years) and socioeconomic
status, ensuring comparability by controlling for potential confounders. To analyze the
economic burden, a Paired t-test was used to compare the mean costs between matched pairs,
accounting for the dependency created by matching. The incremental cost model was
expanded to include a bootstrapping of 1000 samples due to the data's right-skewed non-
normal distribution to handle uncertainties. As the overall expense was likewise typified by
positively skewed data with outliers, we fitted Tukey's biweight regression model to evaluate
the variables related to the yearly total expenditures of illness from cervical cancer. In
addition to conducting diagnostic tests for the model, we have verified if the robust model

outperforms the ordinary least square (OLS) method. The reports presented the analysis
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results using tables, charts with percentages, and numbers. Statistical significance was

established at p<0.05 and a 95% confidence interval.

4.2.11 Ethical considerations
The study was conducted with strict adherence to ethical considerations, having obtained

approval from the Institutional Review Boards (IRBs) of Saint Paul’s Hospital Millennium
Medical College (SPHMMC: Ref.no: PM23/284), Addis Ababa University, College of Health
Sciences, School of Pharmacy (ERB/SOP/543/15/2023) and the College of Health Sciences at
Addis Ababa University (055/23/SoP). The study instruments were translated into Amharic,
the official working language in the country. Informed consent was a cornerstone of our
approach, ensuring that all participants were fully aware of the study’s aims, procedures,
potential risks, and benefits before their involvement. Participation was voluntary, with
assurance given that individuals could withdraw at any time without any repercussions. For
the data accessed from the cancer registry, anonymization was ensured by removing all
patient identifiers, including names, addresses, and personal health information. Access to the
dataset was restricted to authorized personnel [SA] working at the center to maintain
confidentiality. Additionally, a formal data sharing agreement was signed with the Cancer
Registry Center, outlining the scope of data usage exclusively for this study's objectives. All
data handling procedures were designed to minimize risks and safeguard sensitive

information.
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CHAPTER FIVE: KEY FINDINGS

This study investigates cervical cancer in Addis Ababa from 2012 to 2021, focusing on its
epidemiological profile, spatiotemporal dynamics, healthcare access, and economic burden.
Chapter four presents key findings in several sections: Section 5.1 outlines the demographic
and clinical characteristics of participants, providing context for the affected population.
Section 5.2 analyzes spatiotemporal dynamics, identifying changes in local and global
incidence patterns over the decade. Section 5.3 examines patients' access to healthcare,
differentiates between realized and perceived access, and explores influencing factors. Section
5.4 then assesses the economic impact of cervical cancer, detailing patient costs and
incremental expenses over three months and annually and identifying predictors of these

costs.

5.1 Profile of cases and study participants
This section summarizes the combined analysis of participant profiles from three distinct
studies—spatiotemporal dynamics of incidence cases, access to healthcare services, and the

economic burden of cervical cancer in Addis Ababa—as outlined below for each study.

5.1.1 Spatiotemporal dynamics of cervical cancer study

From January 1, 2012, to December 31, 2021, 2,435 cases of cervical cancer were reported
after excluding 6 cases with incomplete location data. Case numbers ranged from a low of
191 in 2013 to a high of 287 in 2021. The diagnosis was primarily based on histology
(92.3%), with fewer cases diagnosed by cytology (3.6%) and clinical examination or
ultrasound (2.2%). The mean age of cases was 51.8 years (S.D. £12.4), with ages spanning 20
to 99. Cancer staging data was largely unavailable (77.3%), but among reported stages, most
cases were stage IIB (6.6%). Spatial analysis used nearest neighbor imputation for missing
values across 41 locations. Geographic coordinates for all woredas in Addis Ababa were
assigned using OpenStreetMap in QGIS, producing 325 valid geocoded points, which were

then mapped to 99 polygon features representing the city’s administrative units.

5.1.2 Access to healthcare services study

In this study, 391 patients participated, including six above the minimum sample size. The
average age was 50.3 years (SD = 12.2), ranging from 22 to 89. The mean monthly income
was 4,960.8 ETB (SD = 4,046.3), ranging from 0 to 50,000 ETB. Most participants were 50
years or younger (60.9%), lived above the extreme poverty line (58.6%), were married
(57.5%), and were literate (62.1%). Additionally, 42.4% had no formal education, 32.7%
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were housewives, 77.7% had CBHI coverage, 57.3% lacked social support, and 83.9%

belonged to households with five or fewer members (Table 2).

Table 2: Socio-economic profile of patients with cervical cancer in Addis Ababa, Ethiopia
(n=391).

Variable Label Frequency Percent
Age (YTrs.)
50 or less 238 60.9
>50 153 39.1

Average monthly income of
the household

3567 ETB or less 162 41.4
>3567 ETB 229 58.6
Marital status
Single 20 5.2
Married 225 57.5
Widowed 76 194
Separated or separated 70 17.9
Able to read and write
Yes 243 62.1
No 148 37.9
Education level
No formal education 166 42.4
Primary education 109 27.9
(grades 1-8)
Secondary  education 75 19.2
(grades 9-12)
Tertiary education 41 10.5
(University or college)
Occupation
Housewife 128 32.7
Private employee 121 30.9
Government employee 29 7.4
Jobless 74 18.9
Others* 39 9.9
Community-based health
insurance coverage
Yes 304 71.7
No 87 22.3
Presence of social support
Yes 167 42.7
No 224 57.3
Household size
Five or less 328 83.9
>5 63 16.1

*Includes merchants, students, housemaid, farmer
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5.1.3 Economic burden of cervical cancer study

The study included 932 participants, split evenly into 466 cases and 466 controls, 53.6%
affiliated with St. Paul's Hospital and the rest from Tikur Anbessa Specialized Hospital. The
mean age was about 52 years for both groups, with more cases (58.2%) aged 52 or younger
than controls (48.3%). Most participants were married (74.7% cases; 69.5% controls), and
literacy rates were similar (69.7% cases; 71.5% controls). Cases were concentrated in Addis
Ketema (14.4%) and Kolfe Keranio (13.5%), while the highest percentage of controls was in
Lideta (15%) and Addis Ketema (14.8%). Most were housewives (55.8% cases; 46.6%
controls), and 68.9% of cases and 61.4% of controls accessed community support. Most lived
in households of five or fewer members (79.6% cases; 86.3% controls). The average monthly
household income was 5656.6 ETB (102.8 USD) for cases and 5404.9 ETB (98.3 USD) for
controls, with over 60% above the poverty line. Community-based health insurance covered

medical expenses for 70.0% of cases and 67.4% of controls (see Table 3).

Table 3: Sociodemographic and economic characteristics of study participants, Addis Ababa,
Ethiopia (N=932)

Variable Category Cases (n=466) Controls (n=466)
Frequency Percent Frequency Percent
Hospital
SPHMMC 250 53.6 250 53.6
TASH 216 46.4 216 46.4
Age (yrs.)
52 or less 271 58.2 225 48.3
>52 195 41.8 241 51.7
Marital status
Married 348 74.7 324 69.5
Widowed 67 14.4 70 15.0
Others* 51 10.9 72 15.5
Able to read and
write
No 141 30.3 133 28.5
Yes 325 69.7 333 715
Level of
education No formal 174 37.3 176 37.8
education
Primary and 142 30.5 117 25.1
middle school
(grades 1-8)
High school 89 19.1 88 18.9
(grades 9-12)
Tertiary level 61 13.1 85 18.2
(College or
University)
Sub-city
Addis Ketema 67 14.4 69 14.8
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Akaki Kality 30 6.4 32 6.9

Arada 31 6.7 30 6.4
Bole 23 4.9 27 5.8
Gulele 38 8.2 47 10.1
Kirkos 37 7.9 41 8.8
Kolfe Keranio 63 13.5 44 9.4
Lemi Kura 56 12.0 22 4.7
Lideta 37 7.9 70 15.0
Nifas Silk 41 8.8 52 11.2
Yeka 43 9.2 32 6.9
Occupation
Government 64 13.7 80 17.2
employee
Private 64 13.7 76 16.3
employee
Merchant 33 7.1 46 9.9
Housewives 260 55.8 217 46.6
Others** 45 9.7 47 10.1
Presence of
social support No 145 31.1 180 38.6
Yes 321 68.9 286 61.4
Number of
members inthe  Five or less 371 79.6 402 86.3
household >5 95 20.4 64 13.7
Average <3567 ETB or 180 38.6 175 37.6
monthly income 65US$
of the household >3567 ETB 286 61.4 291 62.4
Source of Health insurance 326 70.0 314 67.4
funding for Self 157 33.7 170 36.5
medical Aid or social 11 2.4 7 15
expense*** support
Relatives or 29 6.2 31 6.7
friends

*Includes separated, divorced or singles; **includes housemaids, jobless, students, retired or
farmers; ***does not consider a combination of sources. The sum of percentages may exceed 100.

5.2 Spatiotemporal dynamics of cervical cancer incidence and its trend from 2012
to 2021

5.2.1 Local spatial clustering of new cases

Assessment of hotspots and coldspots from 2012 to 2021 reveals dynamic spatial patterns in
cervical cancer incidence across subcities in the study area. In 2012, 30 high-high cluster
woredas were identified primarily in Nifas Silk Lafto, Kirkos, Yeka, Gulele, Lideta, Kality,
and Addis Ketema subcities, while the majority of woredas (n=61) were classified as

coldspots surrounded by other coldspots (low-low) (Figure 3A).
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The trend continued in 2013 with a similar proportion of woredas (n=26) exhibiting high-high
clustering compared to the previous year, while the number of low-low clustering areas
remained consistent (Figure 3B). By 2014, high clusters of cases expanded to Nifas Silk
Lafto, Addis Ketema, Gulele, and Akaki subcities, with most locations maintaining coldspot

characteristics (Figure 3C).

In 2015, the number of high-high spots diminished significantly (n=2), mainly localized in
Nifas Silk Lafto and Kirkos subcities. Conversely, certain woredas in Nifas Silk Lafto, Akaki,
Yeka, and Kolfe Keraniyo subcities emerged as high cluster areas surrounded by low cluster
woredas, while others were identified as low-low or non-significant spots (Figure 3D).
Subsequent years saw fluctuations in clustering patterns. In 2016, an increase in high-high
clusters was observed in various sub cities, while other areas remained predominantly

coldspots or non-significant (Figure 3E).

Figure 3: Clusters of reported cervical cancer cases in Addis Ababa from 2012 to 2016

This variation with minor changes persisted through 2017, 2018, and 2019 (Fig. 4A-C). By
2020, spatial patterns began to stabilize, with distinct sub-cities exhibiting high-high clusters,
while most woredas showed low-low or non-significant dependence (Fig. 4D). In 2021, high-
high clusters declined alongside a rise in high-low clusters, yet most areas were categorized as

non-significant or low-low clusters (Fig. 4E).
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Figure 4: Clusters of reported cervical cancer cases in Addis Ababa from 2017 to 2021

5.2.2 Global spatial autocorrelation of cases with space and time

From 2012 to 2021, Universal Kriging interpolation revealed a distinct spatial distribution of
new cervical cancer cases across Addis Ababa, showing significant positive spatial
autocorrelation (Moran’s I: 0.947-0.989). In 2012, the highest incidence clusters (z score >
0.80) were concentrated in western Kolfe Keraniyo and Nifas Silk Lafto, while areas like
Kirkos, Lideta, and Yeka showed moderate Clustering (z score 0.64-0.80; Fig. 5A). By 2013,
high-incidence areas shifted southward into Nifas Silk Lafto, Kolfe, and Akaki Kality (z score
> 0.92; Fig. 5B). In 2014, clusters expanded to Bole, Yeka, Gulele, and Kolfe Keraniyo, with

z scores above 1.0 in these regions (Fig. 5C).

In 2015, the strong clusters emerged in Akaki Kality, Bole, and Yeka (z score > 1.0), while
adjacent areas showed moderate level of clustering (z score 0.80-1.0; Fig. 5D). This high-
moderate clustering persisted in 2016 across woredas in Nifas Silk Lafto, Kolfe, Gulele,
Yeka, and Bole (Fig. 5E).
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Figure 5: Global clustering of cervical incident cases in Addis Ababa from 2012 to 2016
From 2017 to 2018, clustering intensified, with Bole, Nifas Silk Lafto, and Kolfe showing z

scores above 1.0 (Figs. 6A and B). Particularly, a statistically significant autocorrelation (z
score>1.96) was recorded in 2018 in the sub cities, Nifas Silk Lafto, Bole, Kirkos and parts of
Gulele and Yeka (Figure 6B). In 2019 and 2020, high clusters remained consistent across
several sub-cities (z score > 1.0; Figs. 6 C and D), with similar patterns in 2021, underscoring

ongoing hotspots in these areas (Fig. 6E).

In summary, although many woredas exhibited strong case clustering from 2012 to 2021, as
indicated by high and positive Global Moran's | values, statistically significant spatial

autocorrelation at p<0.05, was observed only in 2018.
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Figure 6: Global clustering of cervical incident cases in Addis Ababa from 2017 to 2021

5.2.3 Incidence rate of cervical cancer in the city

From 2012 to 2021, the age-standardized incidence rate (ASIR) of cervical cancer in Addis
Ababa remained stable, ranging from 19 per 100,000 women-years in 2013 to 26 in 2016.
Sub-city analysis showed that Kirkos had an ASIR of 33 in 2012. In 2013, Gulele, Nifas Silk
Lafto, and Bole each reported an I.R. of 23. Arada recorded an ASIR of 26 in 2014, while
Yeka’s ASIR rose to 32 in 2015 and remained steady through 2016. Gulele’s ASIR increased
to 32 in 2017, Bole's to 24 in 2018, and Kolfe Keraniyo reached 30 in 2019. In 2020, Bole
saw an ASIR of 33; Akaki Kality recorded the highest rate at 39 in 2021 (Table 4).

Table 4: Incidence rate of cervical cancer per100000 women-years by year and sub-city in
Addis Ababa, Ethiopia, 2012 to 2021

Year  Akaki Nifas Kolfe Gulel Lidet Kirkos Arada Addis Yeka Bole Addis

Kality Silk Kerani e a Ketema Ababa
Lafto yo
2012 26 27 14 26 31 33 23 20 29 17 24
2013 14 23 14 23 15 22 17 18 19 23 19
2014 16 21 18 16 22 19 26 22 20 19 20
2015 21 20 11 25 18 30 20 22 32 30 23
2016 21 28 27 19 27 29 30 18 32 26 26
2017 23 25 21 32 28 26 13 17 22 20 22
2018 22 23 27 22 19 23 10 21 21 24 22
2019 28 29 30 21 17 15 27 19 23 27 24
2020 24 24 27 18 18 11 17 20 25 33 23
2021 39 29 18 21 21 27 13 18 29 25 24
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5.2.4 Trend analysis of age-specific incidence rates and count of cases

Figure 7 illustrates the trends in age-specific counts (A) and incidence rates (B) of cervical
cancer from 2012 to 2021. Consistent with data in Tables 1 and 2, new cases have notably
increased among individuals aged 45 to 74, particularly from 2018 onward (Fig. 7A).
However, the age-standardized incidence rate per 100,000 women-years has remained
relatively stable since 2017, following a peak in 2016. The 45 to 74 age groups have
consistently recorded the highest incidence rates per 100,000 women-years throughout the

study period (Fig. 7B).

A0S B

New cases (all counts)

Incidence rate per 100000 women-years)

Figure 7: Trend line depicting age-specific count and IR of cervical cancer from 2012 to 2021

5.2.5 Time series analysis of incidence rates by sub-city and year

The joinpoint regression analysis revealed variable trends in cervical cancer incidence rates
across sub-cities. Akaki Kality and Nifas Silk Lafto showed trend reversals in 2014, while
Kolfe Keraniyo experienced a change in 2019. Akaki Kality saw a significant rate decrease
(10.62% APC from 2012 to 2014), followed by nearly 10% increase until 2021. Kolfe
Keraniyo had a notable rise (13.54% APC from 2012 to 2019), then a sharp decline (18.06%
APC from 2019 to 2021). Other sub-cities displayed stable trends with no joinpoints. Bole
sub-city consistently increased by 4.2% APC from 2012 to 2021 (Fig. 8).
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Multiple Joinpoint Models

®  Akaki Kality - 1 Joinpoint
— 2012-2014 APC = -10.62
— 2014-2021 APC = 10.02*
Nifas Silk Lafto - 1 Jainpoint
2012-2014 APC =-9.17
2014-2021 APC = 3.83
*  Kolfe Keranyo - 1 Joinpoint
2012-2019 APC = 13.54*
2019-2021 APC = -18.06
Gulele - 0 Joinpoints
2012-2021 APC = -1.07
b Lideta - 0 Joinpoints
2012-2021 APC = -1.64
Kirkos - 0 Joinpoints
2012-2021 APC = -5.02
o * Arada - 0 Joinpoints
'y 2012-2021 APC = -443
Addis Ketema - 0 Joinpoints
2012-2021 APC = -0.64
*  Yeka - 0 Joinpoints
2012-2021 APC = 0.56
Bole - 0 Joinpoints
2012-2021 APC = 4.20*
4 All subcities - 1 Joinpoint
2012-2014 APC = -2.37
2014-2021 APC = 1.84
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Incidence rate (per 100000 women-years)
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2012 20129  2013.8 20147 20156 20165  2017.4 20183 20192  2020.1 2021

Year

Figure 8: Joinpoint regression of cervical cancer incidence rates (per 100,000 women-years)
across sub-cities in Addis Ababa, 2012-2021

5.3 Patients’ access to healthcare services

5.3.1 The data collection instrument

Quantitative data were collected using a validated structured questionnaire developed through
a comprehensive literature review. The questionnaire contained 68 items, with nine focused
on objective measures of healthcare service access and 19 assessing patient perceptions. The
remaining items gathered patients' socioeconomic, behavioral, and clinical characteristics. A
five-point Likert scale was used (1 = strongly disagree to 5 = strongly agree). All questions
were designed and uploaded to the KoboToolbox server. Data collection involved exit
interviews using KoboCollect or ODK Collect tools. Detailed information on the instrument,
including validation, model fitness indices, and a structural equation model (SEM), can be

found in the published article listed at the end of this document (Paper I11).

5.3.2 Realized access

The assessment of realized access to healthcare services focused on accessibility, availability,
and affordability. Geographic access was measured by patients' travel time to reach the
nearest health facilities. Results showed that general medical services were accessible to 221
patients (56.5%), medications to 224 patients (57.3%), laboratory diagnostics to 223 patients
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(57.0%), imaging diagnostics to 222 patients (56.8%), and radiotherapy services to 218
patients (55.8%). Among patients without Community-Based Health Insurance (CBHI)
(n=87), only 10 (11.5%) found the services affordable. Availability analysis of essential
anticancer medicines indicated that 229 patients (58.6%) experienced unavailability at least
once in the past three months. In contrast, basic diagnostic services were generally available
(n=372, 95.1%), and surgical and palliative care services were consistently accessible at the

facilities.

5.3.3 Perceived access and associated factors

Key findings from the assessment of perceived access to healthcare services revealed that
two-thirds of patients rated their access as good. Inpatients were about 80% less likely than
outpatients to perceive good access (AOR=0.2; 95%CI: 0.06-0.67)). Additionally, merchants,
farmers, students, and housemaids reported lower perceptions of access than housewives, with
adjusted odds ratios of 0.19 and 0.30, respectively. Patients with incomes below the extreme
poverty line had an 81% lower likelihood of perceiving good access (AOR=0.19; 95%CI:
0.10-0.35). In contrast, those without Community-Based Health Insurance (CBHI) were 4.16
times more likely to perceive good access (AOR=4.16; 95%Cl: 1.76-9.85), while patients
with social support were 3.8 times more likely to perceive good access (AOR=3.81;
95%CI:1.96-7.41). Interestingly, patients with poor dietary practices were also more likely to
perceive good access to healthcare services (AOR=2.36; 95%CI: 1.28-4.35) (Table 5).

Table 5: Factors associated with perceived good access to healthcare services among patients
with cervical cancer in Addis Ababa, Ethiopia (n=391)

Variable Category Perceived access
to healthcare COR  95%CI AOR  95% CI
services for COR for AOR
Poor Good Lower Upper Lower Uppe
(n) (n) r
Service Outpatient 103 264 Ref Ref
classification  Inpatient 19 5 0.10 0.04 0.28 0.20*  0.06 0.67
Marital status ~ Single 4 16 Ref Ref
Married 64 161 0.63 0.20 1.95 1.35 0.28 6.58
Widowed 24 52 0.54 0.16 1.79 3.40 0.60 19.25
Separated or 30 40 0.33 0.10 1.10 1.33 025 7.14
divorced
Yes 56 187 Ref Ref
Able to read No 66 82 0.37 0.24 0.58 0.93 0.46 1.86
and write
Occupation Housewife 29 99 Ref Ref
Private employee 25 96 1.13 0.62 2.06 0.50 020 127
Government 4 25 1.83 0.59 5.69 0.66 0.15 2.89
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CBHI
coverage***

Household’s
average
monthly
income

Number  of

family
members

Presence  of
social support

Dietary habit

Age category

(Yrs.)

Life style

employee
Jobless
Others**
Yes

No

<3567 ETB

>3567 ETB

Five or less

>5
Yes
No

Poor
Good

50 or less
>50

Poor
Good

46
18

111

11

92

30

96

26

33

89

41
81

52

70

76
46

28
21

193

76

70

199

232

37

134

135

164
105

186

83

197
72

0.18
0.34

Ref

3.97

0.12

Ref

1.70

Ref

2.68

Ref

3.09
Ref

3.02

Ref

1.66
Ref

0.10
0.16

2.03

0.07

0.98

1.68

1.97

1.94

1.05

0.33
0.73

7.80

0.19

2.96

4.26

4.83

4.70

2.61

0.19*
0.30*

Ref

4.16*

0.19*

Ref

1.43

Ref

3.81*

Ref

2.36*
Ref

1.91

Ref

1.01
Ref

0.08
0.11

1.76

0.10

0.66

1.96

1.28

0.89

0.52

0.46
0.84

9.85

0.35

3.07

7.41

4.35

414

1.94

**Includes merchants, students, housemaids, and farmers; ***Community-based health
insurance

5.4 Economic burden of cervical cancer

5.4.1 Distribution of all costs during the past 90 days

Table 6 presents cost differences between cases and controls over the past 90 days. Cases
incurred higher direct medical expenses at hospitals, averaging 148.31 + 240.24 INT$ for
drugs, 71.23 + 121.25 INTS$ for imaging, and 44.47 + 91.49 INT$ for hospital stays. Controls
primarily spent 41.66 + 60.20 INT$ on drugs and 29.15 + 27.12 INT$ on laboratory
diagnoses. Outside hospitals, cases spent 114.07 = 274.62 INT$ on diagnostic services, while
controls focused on consultations (33.66 + 102.36 INT$). Travel costs averaged 28.38 + 47.38
INT$ for cases and 14.19 + 17.22 INT$ for controls, and productivity loss due to absenteeism
was 36.69 + 120.31 INTS$ for cases and 14.05 + 99.83 INT$ for controls.

Table 6: Description of all costs in INT$ incurred by the study participants during the

previous three months, Addis Ababa, Ethiopia (N=932)
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Cases Controls

Direct medical costs incurred at the current hospitals

Cost object Mean SD Mean SD
Hospital visits 6.46 11.91 5.53 4.37
Laboratory diagnosis 38.36 63.88 29.15 27.12
Imaging services 71.23 121.25 14.41 34.95
Drugs 148.31 240.24 41.66 60.20
Hospital stay 44.47 91.49 1.95 11.69
Intensive care unit or emergency stays 1.54 23.43 0.41 7.18
Surgery 10.26 31.74 0.00 0.00
Nursing or palliative care services 10.78 46.83 8.17 44.19
Total 331.40 101.28

Direct medical costs incurred outside the current hospitals

Services related to any or a combination  95.29 431.37 33.66 102.36
of consultation, follow-up, or admission

Services received related to any 114.07 274.62 23.54 72.90

diagnosis (laboratory, C.T. scan, MRI, x-

ray, ultrasound)

Traditional practitioner 14.36 57.06 9.52 51.04

Spiritual leader or care provider 7.84 57.78 1.51 12.24

Total 231.55 68.23

Direct non-medical costs

Travel 28.38 47.38 14.19 17.22

Food or supplementation 10.92 22.36 5.12 13.31
4.29 4411 1.62 12.16

Total 43.59 20.93

Indirect costs

Productivity loss/absenteeism 36.69 120.31 14.05 99.83

Productivity loss caregiver 32.78 94.44 11.58 107.91

Total 69.47 25.63

5.4.2 Incremental costs during the past 90 days
In the first year after treatment initiation, cases incurred significantly higher mean direct
medical costs, averaging 659.51 INT$ (£635.91) compared to 169.18 INT$ (+249.15) for
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controls, resulting in a mean difference of 490.33 INT$ (95% C.I.: 404.99-575.63). Overall
annual costs for cases were also higher, with a mean total of 799.09 INT$ (£815.90) versus
206.26 INT$ (+£276.43) for controls, leading to an incremental cost difference of 592.83 INT$
(95% C.1.: 485.21-700.51), significant at p<0.001. In the subsequent period, cases continued
to show higher expenditures, with direct medical costs of 474.51 INT$ (£704.19) versus
176.41 INT$ (x187.58) for controls and a total average cost of 558.99 INT$ (£747.09)
compared to 234.60 INT$ (+£363.39) for controls, resulting in an incremental total cost of
324.39 INT$ (95% C.1.: 213.65-435.05), also significant (p<0.001) (see Table 7).

Table 7: Incremental costs in INT$ incurred by the study participants during the previous 90
days, Addis Ababa, Ethiopia (N=932)

Time Cost category Cases Controls Mean Difference p-value
frame Mean (S.D.) Mean(SD) (95% C.1.)
First- Direct medical 659.51(635.91) 169.18(249.15) 490.33 (404.99-575.63) p<0.001
year costs
Direct non-medical 49.75(121.69) 19.53(33.36) 30.22(14.52-46.06) p<0.001
costs
Indirect costs 89.83(225.17)  17.55(27.39) 72.28(43.89-100.65) p<0.001
Total costs 799.09(815.90) 206.26(276.43) 592.83(485.21-700.51) p<0.001
Post first
year Direct medical 474.51(704.19) 176.41(187.58) 298.10(200.86-395.29) p<0.001
costs
Direct non-medical 38.14(34.82) 23.35(24.67) 14.79(9.08-20.43) p<0.001
costs
Indirect costs 46.34(124.30) 34.84(298.21) 11.50(-31.52-54.51) p<0.001
Total costs 558.99(747.09) 234.60(363.39) 324.39(213.65-435.05) p<0.001

5.4.3 Drivers of total annual cost in cancer care

The main cost drivers in cancer care are diagnosis and treatment, which account for the
largest expenses across both the first year and post-first year phases. In the first year,
diagnosis costs are the highest, averaging INT$1548.16 (+SD INT$1946.87), followed by
treatment costs at INT$1004.18 (+SD INT$1403.45). Post-first year, diagnosis costs remain
significant at INT$1020.91 (£SD INT$2344.55), with treatment costs averaging INT$796.26
(£SD INT$1001.36). Indirect costs such as lost productivity also contribute notably,
especially in the first year (INT$359.23, £SD INT$900.72), although they decreased in the

post-first year. Direct non-medical costs, such as transportation, are relatively smaller but still
56



impactful, averaging INT$199.00 (+SD INT$486.77) in the first year and reducing to
INT$152.52 (£SD INT$139.27) afterward (Table 8).

Table 8: Major cost drivers in INT$ of cancer care by phase and time frame in Addis Ababa,
Ethiopia

Time Care phase and associated Base case Sensitivity analysis
frame Costs mean(xSD) range

Lower Upper
(-20%0) (+20%0)

First Diagnosis costs 1548.16 (1946.87) 1238.53 1857.79
year Treatment costs 1004.18(1403.45) 803.34 1205.02
Nursing and palliative care 39.30(215.04) 31.44 47.16
Direct non-medical costs 199.00(486.77) 159.20 238.80
Indirect costs 359.23(900.72) 287.38 431.08
Post- Diagnosis costs 1020.91(2344.55) 816.73 1225.09
first Treatment costs 796.26(1001.36) 637.01 955.51
year Nursing and palliative care 47.38(150.04) 37.90 56.86
Direct non-medical costs 152.52(139.27) 122.02 183.02
Indirect costs 185.33(497.17) 148.26 222.40

5.4.4 Annual incremental costs

Outpatient cases had mean annual total costs of 2597.37 (x2940.43) INT$, while inpatient
cases incurred significantly higher costs of 5766.57 (£5498.89) INT$, resulting in a non-
significant mean difference of -3169.20 INT$ (p < 0.060). Among controls, outpatient costs
averaged 856.11 (£1247.24) INT$, compared to 1319.56 (+1803.56) for inpatients, with a
non-significant difference of -463.46 INT$ (p= 0.270). Outpatient cases had significantly
higher costs than outpatient controls (MD = 1741.27 INT$, p = 0.001), and inpatient cases
exceeded inpatient controls (MD = 4447.01 INT$, p= 0.023). In the first treatment year, direct
medical costs for cases averaged 2638.05 (+2543.64) INT$ versus 676.78 (+996.71) for
controls, with a significant incremental cost of 1961.27 INT$ (p<0.001). In subsequent years,
cases continued to report higher direct medical costs, averaging 1898.02 (£2816.72) INTS$,
leading to an incremental total cost of 1297.39 INT$ (p<0.001) (Table 9).

Table 9: Annual incremental costs in INT$ incurred by the study participants, Addis Ababa,
Ethiopia (N=932)

Time

frame

Cost category Cases Controls Mean Difference p-value
Mean (S.D.) Mean(SD) (95% C.1.)

First-year Direct medical costs  2638.05(2543.64)  676.78(996.71)  1961.27(1619.97-2302.58)  p<0.001

Direct non-medical ~ 198.99(486.78) 77.83(133.38)  121.16(58.08-184.25) p<0.001

costs
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Indirect costs 359.23(900.74)
Total costs 3196.27(3263.62)

Post first

year

Direct medical costs 1898.02(2816.72)
Direct non-medical 152.52(139.26)

costs
Indirect costs 185.32(497.17)
Total costs 2235.86(2988.37)

70.24(109.51)
824.85(1105.69)

705.68(750.26)
93.45(98.70)

139.34(1192.87)
938.47(1453.54)

288.99(175.53-402.46)
2371.42(1940.87-2802.03)

1192.34(803.50-1581.20)
59.07(36.36-81.81)

45.98(-126.28-218.02)
1297.39(854.59-1740.26)

p<0.001
p<0.001

p<0.001
p<0.001

p<0.001
p<0.001

5.4.5 Predictors of annual total cost

A Tukey's biweight regression analysis identified key predictors of higher annual total costs.

The refined model excluded less impactful variables and removed nine outliers, achieving a
residual standard error (RSE) of 1,332.04, improved from 1,881.64 in the ordinary least

squares (OLS) model. Significant predictors included an increase of 492.82 INT$ for

households with more than five members (p = 0.016), an additional 834.96 INT$ for patients

with comorbid conditions (p < 0.001), and a rise of 627.48 INT$ without social support (p =
0.001). Poor dietary habits added 740.27 INT$ (p < 0.001), while the first year of treatment
increased costs by 967.72 INT$ (p < 0.001). Patients diagnosed at an advanced cancer stage

incurred an extra 1,324.12 INT$ annually compared to those diagnosed early (p < 0.001)

(Table 10).
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Table 10: Predictors of annual total cost in INT$ among patients with cervical cancer in

Addis Ababa, Ethiopia (n=457)

Variables

Estimate Std. Error t value Pr(>|t|)

(Intercept)

Age >52 years

Not able to read and write

Employed to any organization

Merchant

More than five members in the household
Concomitant chronic comorbidity
Absence of social support

Poor physical activity

Poor dietary habit

In the first year of starting treatment
Advanced-stage of cancer

Symptomatic per MDASI rating
Admission to the inpatient

Days of hospitalization in the past 90 days

Days from diagnosis to treatment initiation

-7.0739
210.0943
-222.0755

33.6234
453.9785
492.8157
834.9642
627.4826
224.2978
740.2696
967.7256
1324.1189

39.7220
860.8666

222.0823 -0.032 0.974604

173.9764

1.208 0.227847

200.9696 -1.105 0.269753

218.5482
354.6270
204.1674
167.9186
184.6109
177.8559
185.9441
184.4599

0.154 0.877799
1.280 0.201163
2.414 0.016194*
4.972 9.49e-07*
3.399 0.000738*
1.261 0.207932
3.981 8.02e-05*
5.246 2.42e-07*

246.4117 5.374 1.25e-07*

205.9067
590.0070

0.193 0.847116
1.459 0.145255

92.0729 55.3280 1.664 0.096797
0.6230 0.9276 0.672 0.502154

*statistically significant
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CHAPTER SIX: DISCUSSION, STRENGTHS AND LIMITATIONS

6.1 Discussion
This study adopts an integrated approach to understanding cervical cancer dynamics by
examining spatiotemporal patterns, healthcare access barriers, and economic burden. The
three sub-studies are inherently linked, providing a comprehensive and cumulative
understanding of the disease. The spatiotemporal analysis identified geographic clusters and
temporal trends of cervical cancer incidence over the decade 2012 to 2021, highlighting
potentially high-cluster areas and vulnerable populations. Building on this, the healthcare
access study explored actual and perceived level of access to healthcare services and
associated factors revealing disparities in availability, affordability, and acceptability of
services. These access challenges were further linked to the economic burden study, which
quantified the financial impact on patients, demonstrating how inadequate access contributes
to high out-of-pocket expenses and indirect costs. Collectively, these interconnected studies
reveal a cyclical relationship where spatial disparities and access barriers exacerbate the

economic burden, leading to delayed diagnosis and poorer outcomes.

As per the spatiotemporal analysis results, the number of newly diagnosed cases in Addis
Ababa was high, with 229 cases reported in 2012 compared to 131 in Shijiazhuang, China
(Wen et al., 2019). The analysis of spatial autocorrelation within sub-cities revealed
significant clustering of cases, indicating that geographic factors influence cervical cancer
distribution, consistent with findings from Saudi Arabia and Thailand (Al-Ahmadi and Al-
Zahrani, 2013; Thongsak et al., 2016). Additionally, research in South Africa showed higher
cervical cancer incidences among HIV-positive individuals in areas with better healthcare
access (Tafadzwa et al., 2021). We noted that the findings from the spatiotemporal analysis
identified high-cluster sub-cities with elevated cervical cancer incidence rates. However, it is
important to interpret these clusters with caution, as residing in these areas does not
necessarily imply an increased individual risk of developing cervical cancer. Addis Ababa is
characterized by interconnected socio-economic and demographic similarities across sub-
cities, including shared healthcare infrastructure, cultural practices, and mobility patterns.
These factors contribute to the diffusion of risk and access to resources across geographic
boundaries. Therefore, the observed clusters may reflect differences in screening uptake,
healthcare access, or reporting practices rather than a direct risk associated with residence.
Additionally, high-incidence clusters could be influenced by population density, healthcare-
seeking behavior, or historical differences in public health interventions. These contextual

factors highlight the need for targeted public health strategies that address systemic access
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barriers rather than solely focusing on geographic residence. From the interpolated results, we

also noted that there was no statistically significant spatial autocorrelation except in 2018.

It was found in the current study that age-standardized incidence rates (ASIR) of cervical
cancer in Addis Ababa remained slightly stable throughout the review period. As yet, the
figures were substantially higher as compared with those from Shijiazhuang, China, and
Shexian County in rural China which could be linked with regional disparities that, in turn,
could be associated with differences in healthcare infrastructure, HPV prevalence, and
socioeconomic factors (Wen et al., 2019). Given that Ethiopia's is in its lower income status
potentially hindering effective prevention and treatment, the steady increase in IR indicates

the ongoing impact of the disease on women's health in the country.

Sub city-level disparities were notable, with Akaki, Bole, and Kolfe Keraniyo showing a
varying trend in cancer incidence estimates. This could be attributed to factors, such as
demographic changes, healthcare access, and HIV prevalence, particularly in Bole sub city,
which has the highest HIV rates (EPHI, 2023). Equally important is the socioeconomic status
of populations across sub-cities which can play a marked role in affecting healthcare access
and lifestyle behaviors that, in turn, contribute to cancer risk. In addition, it was noted that rise
in cervical cancer risk among individuals aged 45 to 74 years was apparent, which might be
correlated with prolonged HPV infections that can lead to cancer. This trend suggests the need
for continued monitoring and intervention strategies to address HPV-related risk factors
(Ersado, 2021).

The study evaluated perceived and realized access to healthcare services for cancer patients,
guided by frameworks focused on interim cancer care. Findings indicated that fewer than half
of the patients (55% to 57%) had access to essential healthcare services, such as medical
consultations, medications, laboratory diagnostics, imaging, and radiotherapy, highlighting a
significant access gap. There was a concordance between patients reporting higher access
levels and those perceiving good access to healthcare. However, challenges like a shortage of
oncologists, oncology nurses, and radiotherapy technologists were noted as growing concerns
(Haileselassie et al., 2019), contrasting with a U.S. report where only 6% of cancer survivors

reported access issues (de Moor et al., 2016).

Cost evaluations revealed that only 11.5% of patients could afford healthcare services, lower

than Rwanda's 20% affordability for anticancer medications (Rurangwa et al., 2023). While

essential diagnostic services were consistently available (95% of the time), essential

anticancer medications were out of stock for 41% of patients, aligning with Rwandan public
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hospitals but falling short of the WHO's 80% availability target (Nanthamongkolkul and
Hanprasertpong, 2015).

Our study also showed that nearly two-thirds of cervical cancer patients in Addis Ababa
perceived their access to healthcare services at good level despite facing significant barriers.
As documented elsewhere, such perceptions could be shaped by personal experiences and
external factors like the availability and professionalism of healthcare providers (Bourque and
Loiselle, 2022). In this context, inpatients, individuals with incomes below the extreme
poverty line, and various occupational groups (e.g., unemployed, merchants, students) were
less likely to perceive good access, probably attributed to the high treatment costs and
inadequate infrastructure. In the contrary, women outside the scheme of a community-based
health insurance, those with poor dietary adherence or habits, and those receiving social
support reported to better perceived access. This paradox regarding insurance may emanate
from unmet expectations among insured patients. Social support enhances communication

with healthcare providers and positively affects perceptions of access (Guan et al., 2021).

The aim in the last paper of our project was to understand the costs of cervical cancer in
Addis Ababa, comparing these costs to matched hypertensive controls. Accordingly, direct
medical costs for cervical cancer patients mainly included medications, imaging diagnostics,
and hospital stays, highlighting the high expenses of oncology care. The results also revealed
that there was no notable differences between outpatient and inpatient expenses (p=0.060)
despite high cost burden among inpatients. This could likely be due to a smaller inpatient
sample size considered in the study. However, hospitalization costs were significantly higher
for cervical cancer cases compared to controls, likely due to more frequent emergency

admissions and visits (Peerenboom et al., 2024).

The analysis highlighted significant challenges related to the availability and high costs of
medications, which create barriers to effective cancer management and increase financial
strain on patients. Nearly three-fourths of cancer patients in Addis Ababa experience
catastrophic health expenditures (Kasahun et al., 2020). Outpatient expenses were largely
driven by imaging services, emphasizing the importance of diagnostic imaging in ongoing

cancer management (Paudyal et al., 2023).

The estimated average annual total expenses for cervical cancer patients were nearly four

times higher than those for controls, with a slight decrease after the first year of treatment.

This pattern reflects the typical intensive resource use during initial treatment, including

comprehensive diagnostics and aggressive therapies. Implementing subsidized treatment
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programs, such as voucher systems or sliding fee scales, will reduce out-of-pocket expenses
for patients, especially in high-incidence areas. Public-private partnerships (PPPs) can expand
diagnostic and treatment capacities by collaborating with private healthcare providers,
enhancing access to advanced technologies and specialized oncology care. Community-based
health education programs tailored to local cultural beliefs and practices will help address

stigma and encourage early detection and prevention.

Key factors influencing these costs included household size, comorbid conditions, and the
cancer stage at diagnosis. Larger households and comorbidities were linked to higher costs,
likely due to more complex care needs (Ma et al., 2023; Ding et al., 2020). Advanced-stage
diagnoses led to more intensive treatments, often requiring frequent hospitalizations.
Additionally, patients lacking social support and those with poor dietary habits incurred
higher healthcare costs, highlighting the impact of social and lifestyle factors on cancer
management. Poor diet may worsen conditions, resulting in more intensive interventions and

elevated costs (McCullough and Islami, 2021).

6.2 Strengths of the study
The strengths of this study on the spatiotemporal dynamics of cervical cancer, access to
healthcare, and economic burden in Addis Ababa, are substantial and far-reaching. By
examining not only the incidence and spatial distribution of cervical cancer but also the access
to healthcare and economic impacts, the study offers a holistic view that is essential for
effective public health planning and intervention. This broad scope allows for a multifaceted
analysis of the disease's impact on the community and health systems, highlighting areas for

targeted health policy improvements.

The methodology employed in this study further strengthens its findings. Utilizing a decade-
long dataset improves the reliability of trend analysis, supporting the observation of long-term
patterns crucial for strategic resource allocation. Advanced spatial analysis techniques identify
critical hotspots and cold spots, providing valuable insights that inform targeted interventions
and efficient resource deployment. Moreover, the study's examination of perceived and
realized healthcare access deepens the understanding of the complex barriers patients face. At
the same time, the inclusion of economic analyses underscores the financial challenges
associated with managing cervical cancer. Together, these elements offer critical data that can

aid in designing health insurance schemes and financial support programs.

Applying robust statistical methods, including multivariable logistic regression and factor

analysis, allows for a nuanced understanding of the relationships between various factors and
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cervical cancer outcomes. Integrating established theoretical frameworks adds depth to the
analysis, facilitating a structured examination of factors influencing health service utilization
and patient outcomes. The generalizability of findings is enhanced by the broad range of
participants, covering different socioeconomic backgrounds and healthcare settings. This
comprehensive approach not only informs effective public health strategies and interventions
aimed at reducing the burden of cervical cancer in urban settings like Addis Ababa but also

serves as a model for similar studies in other regions.

6.3 Limitations of the study
The study on spatiotemporal dynamics, access to healthcare, and economic impacts of

cervical cancer in Addis Ababa has several limitations.

Data reliability and availability: The decade-long dataset relies on the accuracy of record-
keeping and data collection from various healthcare facilities and cancer registries.
Inconsistencies, missing data, and reporting biases may influence the analysis and conclusions

regarding cervical cancer incidence trends.

Generalizability and methodological constraints: Findings are specific to Addis Ababa's
urban environment and may not apply to other regions with different healthcare systems or
cultural contexts. The cross-sectional nature of the analyses captures correlations at a single
point in time without establishing causation, limiting the ability to determine relationships or

observe changes over time.

Data collection and spatial analysis challenges: Much of the data, particularly regarding
healthcare access and economic impacts, relies on self-reports, which can introduce biases
like recall or social desirability bias, potentially skewing reported access or economic
burdens. Additionally, spatial analysis techniques depend on the quality of geographical data,
which might obscure variations within small areas or lead to overgeneralized findings. The
absence of individual-level data on patients' socioeconomic status further complicates

identifying direct associations with disparities.
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CHAPTER SEVEN: CONCLUSION AND RECOMMENDATIONS

7.1 Conclusions

The thorough investigation into the spatiotemporal dynamics of cervical cancer, healthcare
accessibility, and economic ramifications in Addis Ababa, Ethiopia, yielded numerous
significant findings. The resulting conclusions corresponded directly with the primary

objectives of the study.

Spatiotemporal dynamics: The study revealed significant spatial and temporal disparities in
cervical cancer incidence across various Addis Ababa sub-cities. Clustering cases in specific
areas highlights regions with elevated risks, suggesting the need for targeted public health
interventions and resource allocation to these hotspots. Over the decade, certain sub-cities
exhibited consistently higher rates of cervical cancer, influenced by socioeconomic,

demographic, and possibly genetic factors.

Access to healthcare services: Both perceived and realized access were assessed, uncovering
a complex landscape where many patients still face substantial barriers to accessing essential
healthcare services. Despite some improvements, the findings indicate that significant
portions of the population have limited access to critical services such as medical
consultations, drug availability, and advanced diagnostic tools. Economic barriers, lack of
adequate healthcare infrastructure, and uneven distribution of healthcare providers exacerbate
these challenges.

Economic burden: The economic analysis highlighted the substantial costs associated with
managing cervical cancer, which are often catastrophic for many families. The high treatment
costs, including medication, hospital stays, and diagnostic services, exacerbate the financial
burden. The study also pointed out the economic disparities between patients with different
socioeconomic backgrounds, where those from lower socioeconomic statuses suffer a more

pronounced financial strain.

Theoretical implications: This study confirmed one indirect observation: Applying
established theoretical frameworks provided a structured approach to analyzing factors
influencing health service utilization and patient outcomes. This integration helped us
understand the broader context of healthcare access and the socioeconomic dynamics,
offering a nuanced perspective on the systemic issues that need addressing to improve health

outcomes.
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7.2 Recommendations
Based on the outcomes and insights from the study on the spatiotemporal dynamics of
cervical cancer, healthcare access, and economic impacts in Addis Ababa, Ethiopia,

recommendations can be organized into the following main categories:

7.2.1 Healthcare strategies and disease prevention
A coordinated effort by the government, the Federal Ministry of Health, the Addis Ababa
Health Bureau, healthcare providers, and other partners is vital for advancing several key

initiatives:
Targeted public health interventions

Develop and implement public health campaigns that focus on areas identified as hotspots to

heighten awareness and encourage early screening for cervical cancer.
Enhanced healthcare accessibility

Expand access to medical services by increasing the availability of healthcare facilities

equipped with adequate infrastructure to manage cervical cancer.
Affordability programs

Create financial support mechanisms or subsidize care to make treatment more affordable for
low-income patients, thereby reducing the economic burden of cervical cancer treatment and

improving adherence to treatment protocols.
Education and training

Intensify educational efforts about human papillomavirus (HPV) and cervical cancer

prevention, emphasizing the benefits of early vaccination and regular screenings.

7.2.2 Healthcare infrastructure and partnership development
A unified effort by the government, the Ministry of Health, educational institutions, and
collaborative organizations is crucial in tackling cervical cancer through the following

strategic actions:
Strengthening healthcare infrastructure

Investments should be channeled towards enhancing the infrastructure of existing healthcare
facilities, particularly in sub cities identified as hotspots for cervical cancer. This will ensure
they are well-equipped to manage screenings, diagnostics, and treatments efficiently.
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Partnerships and collaboration

Foster partnerships between government health agencies, non-governmental organizations,
and international health bodies to combine resources, share knowledge, and standardize care
protocols for cervical cancer treatment across the city. This collaborative approach will help

leverage global expertise and resources for local benefit.

7.2.3 Implementation of policy and practice

Practice implications

The study on cervical cancer in Addis Ababa suggests that healthcare providers should
expand outreach efforts, especially in underserved areas, to enhance early screenings and
education. The economic burden findings highlight the need for medical and financial
assistance programs to improve access to treatment. Additionally, the spatiotemporal trends
indicate that resources should be strategically allocated in high-incidence areas to increase

diagnostic support and service availability.
Policy Implications

To improve cervical cancer treatment access, subsidized programs like voucher systems and
sliding fee scales should be implemented to reduce costs, especially in high-incidence areas.
Public-private partnerships can expand diagnostic and treatment capacities by bringing in
advanced technologies and specialized care. Community-based health education tailored to
local cultures can reduce stigma and promote early detection. Additionally, integrating
cervical cancer prevention into broader health policies and establishing a national cancer

registry will ensure a coordinated, sustainable response.

7.2.4 Strengthen community engagement and education
Leveraging the existing health extension program in primary healthcare, efforts to bolster
support should engage community-based initiatives that include local leaders and health
workers to enhance awareness of cervical cancer, emphasizing prevention and the crucial role

of regular screening.

7.2.5 Technological and data-driven solutions
An effective strategy would be to establish a centralized authority sanctioned by the Ministry
of Health and connected with eligible health facilities. This center would focus on enhancing
and strengthening data collection systems, enabling the registration of new cases, monitoring

the effectiveness of interventions, and tracking progress in the fight against cervical cancer.
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Such a centralized approach would facilitate timely adjustments to strategies, ensuring that
responses are adaptive and adequately address the evolving landscape of healthcare needs

related to cervical cancer prevention and treatment.

7.2.6 Future research directions
The recommendations outlined below can be directed toward educational and research
institutions and the Federal Ministry of Health (FMOH), primarily involved in applied

research and implementation efforts.
Longitudinal studies

Conduct longitudinal studies to investigate further the long-term trends and outcomes of
cervical cancer treatments, focusing on survivorship and quality of life. In addition, such
studies should consider individual-level risk factors and longitudinal analyses to better
understand the complex interactions between place of residence and cervical cancer risk in
urban settings like Addis Ababa.

Healthcare utilization research

Explore the factors affecting healthcare utilization and access among different socioeconomic

groups within the city to tailor more effective intervention strategies.
Comparative effectiveness research

These may include cost-effectiveness and other analytical studies that examine the
effectiveness of different cervical cancer screening methods and treatment modalities within
the Ethiopian healthcare context to optimize resource allocation.

Impact of socioeconomic factors

It would be essential to explore the role of varying socioeconomic factors, including beliefs,
culture, religion, and individual characteristics, that influence the incidence and outcomes of
cervical cancer, particularly in the current study setting. Qualitative designs would help better

understand the disparities observed in different sub-cities.
Integration of Geographic Information Systems (GIS) in health planning

Health authorities, including ministries and universities, could also leverage GIS tools in

future studies to enhance the precision of public health interventions and resource distribution
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based on spatial analysis findings. This approach would be particularly effective in improving

the care continuum for cervical cancer.
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Abstract

This review evaluated the association between delayed time to initiate any treatment
with survival in patients with cervical cancer. An internet-based literature search was
performed in PubMed/Medline, Cochrane CENTRAL, EMBASE, Web of Science and
Scopus databases. All articles published until December 2021 were included. Studies
were pooled for meta-analysis in a random-effects model. Microsoft-Excel and the R
programing software were employed in the analysis. Between-study heterogeneity was
assessed using Q2, 72 and tau®. Results were reported as a function of 4-week delay
in treatment initiation and hazard ratio using forest plots at 95% confidence interval.
A p < 0.05 was considered statistically significant. Eleven studies were included in
this review, comprising 50,590 patients. Overall survival was evaluated based on the
pooled effect of 11 comparison groups. The subgroup on five-years follow-up following
radiotherapy revealed that a 4-week delay in treatment was associated with a 1.27 times
higher rate of mortality (Hazard Ratio: 1.27; 95% Confidence Interval: 1.12—-1.45).
However, a 4-week delay in initiation of combined chemoradiotherapy (HR: 1.31; 95%
CI: 0.76-2.23) or surgery (HR: 0.96: 95% CI: 0.60—1.54) did not predict a statistically
significant rate of mortality. The same length of waiting time did not predict the rate of
mortality in a 3-years follow-up period (HR: 0.76; 95% CI: 0.44—1.32). A 4-week delay
in radiotherapy showed a 1.72 times higher rate of disease relapse in the delayed group
(HR: 1.72; 95% CI: 1.25-2.35) but not in patients for whom surgery was performed (HR:
0.89; 95% CI: 0.75-1.04). A four-week delay in initiating radiotherapy was associated
with a higher rate of mortality. On the other hand, a 4-week delay in initiation of
either surgery (hysterectomy) or chemoradiotherapy does not appear to be associated
with overall survival, probably accounted, partially, for the waiting time paradox.

Keywords

Cervical cancer; Delayed time to treatment initiation; Survival; Systematic review and
meta-analysis
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1. Background

Carcinoma of the cervix, also known as cervical cancer, is one
of the public health concerns affecting women globally. De-
pending on its histological characterization, there are two main
types of this condition. These are squamous cell carcinoma
(SCC) with sets of differentiation occurring in 70% to 80% of
the diagnoses, and adenocarcinoma, is common in about 10%
to 15% of the cases [1]. The human papillomavirus (HPV),
notably its 16 and 18 genotypes, is the predominant cause in
the majority of patients with cervical cancer [2]. Even though
incidence cases in the age group below 50 had been on the rise
until 2018 [3], HPV-based screening [4] and vaccination [3, 5]
campaigns have shown greater improvement in prevention
efforts.

Though the distribution of cervical cancer differs by geo-

graphic regions and the sociodemographic index of popula-
tions, there have been an estimated 604,127 cases and 341,831
deaths worldwide in the period 1988 through 2017, according
to a report in 2020 [6]. With this, cervical cancer stands as the
fourth most common type of cancer in women [7]. It was also
the first cause of cancer-related deaths among women in the
sub-Saharan African region [7].

Treatment modalities for patients with cervical cancer
largely depend on the stage of diagnosis and include
surgery, chemotherapy, radiotherapy, or combination therapy
[5]. Detection at early FIGO (International Federation
of Gynecology and Obstetrics) stages (IA, IB and IIA)
of the disease has the advantages of several management
options, generally offered with radical hysterectomy with
lymphadenectomy, radiotherapy, or chemotherapy depending
on age, size of the tumor, comorbid status, stage of the
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disease, or patient preference [8]. For patients with stages
IIB to IVA, definitive chemoradiotherapy (CRT), involving
weekly or triweekly cisplatin and external beam radiotherapy,
is regarded as the standard of care [9]. According to a recent
systematic review, immunologic agents, such as bevacizumab
and pembrolizumab, administered with chemotherapy,
showed acceptable safety and promise in treating patients with
recurrent or metastatic cervical cancer [10].

Delay in treatment initiation has been described as a known
contributor that determines the rate of remission or survival
in cervical cancer [11, 12]. Yet, there is no clearly defined
and agreed-upon evidence on the magnitude of the risk of
experiencing mortality following a determined delay of treat-
ment initiation, usually one month. Some studies also argued
that the effect of shorter [13] or even longer [14] waiting
times on survival might be minimal or not significant. A
cautious understanding of delays, especially when the gap
from diagnosis to treatment initiation becomes huge, is highly
important. Given the existing challenges to carrying out high-
quality studies and the fact that many national health programs
are facing limitations in practicing strong empirical guidelines,
evidence from systematically pooled primary studies might
provide an up-to-date insight. And, despite the interplay of
additional factors, there needs to be a concise understanding
of the degree and direction of effect segmented by patient as
well as treatment protocols.

This systematic review and meta-analysis is, therefore,
aimed to producing evidence on the effect of delay from
diagnosis to the initiation of appropriate treatments on overall
survival or recurrence among patients with cervical cancer.

2. Methods

2.1 Search strategy

The search strategy employed the use of keywords, index/mesh
terms, truncated words, and references from other studies
(snowballing) to ensure a maximum possibility of including all
eligible articles. Searching was facilitated using the Boolean
operators (AND/OR) in the respective sources. Bibliographic
searches in PubMed, EMBASE, Cochrane Central, Scopus,
Web of science were performed. Similarly, gray literature
sources, such as Google Scholar, Networked Digital Library
of Theses and Dissertations (NDLTD), and Dissertations and
Theses Global, including those unpublished, were searched.
There was no limit on the start date, and both English and
non-English articles published earlier until December 2021
were considered. Furthermore, both forward and backward
reference searching methods were used to locate all potential
references (see Supplementary Table 1).

2.2 Eligibility and exclusion criteria of
included studies

All available observational studies and interventional designs
(if the latter may be available in exceptional circumstances,
such as planned delays during pregnancy), were considered.
The eligibility of studies and populations in the review was
based on a consideration of the following criteria: (1) All
patients diagnosed and histologically confirmed with primary
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cervical cancer of any stage, and were treated with chemother-
apy, surgery, radiotherapy and/or any combination of these,
either as concurrent or sequential deliveries. (2) The time
frame between diagnosis and treatment initiation was clearly
known, and survival outcomes of any form (disease-specific
or overall) were reported. (3) Studies rated as “good quality™
based on the Newecastle-Ottawa Scale and those fulfilling all
the following criteria were included; (a) studies analyzed with
clear comparator groups, and (b) studies that reported the effect
of delayed treatment initiation adjusted for other prognostic
factors. (4) Studies published until December 2021 were
included. To reduce publication bias, all observational studies,
either in full-text, abstract, correspondence or letters to editors,
dissertations, or meeting abstracts, were eligible. There was
no language restriction, but studies other than English should
have at least included abstracts published in English. When
accessing full text was impossible, authors were requested via
email. On the contrary, studies that assessed the effect of delay
in other forms of treatments, such as immunotherapy, palliative
care, and behavioral treatment (psychotherapy, cognitive be-
havioral therapy) options, hyperthermia (in patients receiving
radiotherapy), or findings reported in other measures of effect
size (relative risk or risk ratio, odds ratio or correlation), were
excluded if sufficient data was not available to calculate hazard
ratios or results ignored the importance of time in the outcome.

2.3 Quality assessment of the included
studies

Commonly referred to as the risk of bias assessment [15],
this approach was utilized to scrutinize and ensure the internal
validity of the potential studies. Initially, essential procedures
such as protocol registration [16], development, and publica-
tion [1 7] were carried out in accordance with a suitable guide-
line [18]. Subsequently, all studies meeting the initial inclusion
criteria were systematically assessed for their methodologi-
cal quality. The “Newecastle-Ottawa risk of bias assessment
scale” [19] for nonrandomized studies was employed for this
purpose. There are commonly recommended steps to be fol-
lowed in reporting systematic review and meta-analysis re-
sults. The “Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA)” [20] checklist has well been
known for reporting randomized controlled trials (RCT) and
observational study-based reviews (see Supplementary Table
2). In addition, the steps stipulated in the “meta-analysis of
observational studies in epidemiology (MOOSE)” [21] (see
Supplementary Table 3) were followed for the reasons of
suitability to assess publication bias, a characteristic common
in observational studies [18]. It also allows for inclusive
searching considerations, such as the inclusion of non-English-
language articles.

2.4 Screening and data extraction
procedures

Collated studies and abstracts were screened at a title, abstract
and full text level using the Rayyan web-based application
[22] before data extraction commences. Keywords of inclusion
used in the package were: time to treatment, delayed treatment
initiation, overall survival, diagnosis to treatment, survival in



cervical cancer, and cervical cancer. Three reviewers were
involved to accomplish the screening, quality assessment, and
data extraction processes. While two of the reviewers (TS and
BG) were involved independently, the third reviewer (TG) was
consulted at times when disputing results arose between the
other reviewers. Data on study designs, treatment type, time
delayed alternatively used as waiting time, summarized age
of patients (as mean, median or/and range), stage of cancer,
quality assessment, authors and year of publication, follow-up
period, outcome either as HRs or percentage and their 95%
confidence interval, and number of patients per waiting time
group were extracted.

2.5 Exposure and outcome measures

Exposure was the delayed time to initiate any recommended
treatment (chemotherapy, radiotherapy, surgery or any com-
bination of these, such as chemo-radiotherapy). It is counted
as any unit of time from a histologically (biopsy) confirmed
diagnosis. In cases where waiting time was reported at differ-
ent patient contacts, such as biopsy confirmation and physician
consultation, only the biopsy confirmed dates were considered.
The delayed time of interest considered as “exposure” in this
review was a 4-week delay computed from diagnosis to receiv-
ing treatment. The reference was a less than 4-week timeline
from diagnosis to receiving treatment. In addition, more
weeks of delay (8-week and 12-week) were also considered
for comparison purposes. Evaluating the effect of a 4-week
waiting time on survival has become increasingly common in
systematic reviews of cancer research [23, 24] considering it
the minimum appropriate time to detect clinically significant
changes. This time frame also helps to scale the reported
waiting times as an array of continuous measures that do not
throw away information. The treatment effect of a 4-week or
greater delay on overall survival (OS), is reflected using a haz-
ard ratio from time-to-event analyses. OS events were captured
using either a three- or five-year follow-up period. The terms
“disease-free survival, disease-specific survival, recurrence-
free survival, or relapse-free survival™ were treated as disease
free survival (DFS) which counts from the date of starting
a treatment to the date of an event (relapse) or censoring
(including death). As all included studies did not report the
effect of treatment delay on survival uniformly, a method to
convert study-specific HRs measured against diverse timelines
into less or greater than 4-week delay, has been necessary. The
upper and lower boundaries of the 95% confidence intervals
of reported HRs were used to back-calculate standard errors
for the log-HRs used in our analyses. The adjusted log-HRs
were divided by the number of weeks in the reported waiting
time of each study to estimate weekly study-specific log-HRs
which were then included in the meta-analysis. Finally, the
pooled log-HRs were converted to HRs as a function of a 4-
week delay in treatment initiation. Study-specific HRs, either
OS or DFS, along with their 95% confidence intervals, were
computed and reported (see Supplementary material 1).

2.6 Meta-analysis

A quantitative data synthesis was performed in Microsoft Ex-
cel and a set of R packages. Initially, extracted data tabulations
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were entered into MS-Excel, manually cleaned, formatted and
sorted. Next, the collated data was transferred into the R
programming software version 4.3.1 (R Core Team, Vienna,
Austria) [25]. Study-specific log-HRs representing the effect
of a greater as opposed to a less than 4-week delay in treat-
ment was pooled across studies and the pooled log-HRs were
converted to HRs. The pooled log-HRs were obtained using
random effects meta-analysis, taking into account each study’s
standard error of the effect estimate. A graphical presentation
of study-specific waiting times against HRs was visualized
using the “ggplot2” package in the “tidyverse” collection. The
“meta” and “dmetar” packages were used in the estimation
of pooled log-HRs (using the “metabin™ function) and corre-
sponding HRs in forest plots as well as the identification of
influential studies. To test the presence of influencing factors
with the observed pooled estimate, a univariable and multi-
variable meta-regression was performed using the “mvmeta™
package. Altematively, a multi-model inference analysis was
undertaken to identify the most influential moderators in the
list. A log linear relationship with waiting times was assumed
in a random-effects model, and the dependent variable was the
study-specific log-HR weighted by its variance. Results were
presented in tables, figures and forest plots with 95% confi-
dence intervals. A prediction interval was also added in the
model to estimate the possible interval that future observations
may account for.

Different tests, including Cochran’s Q squared, 7 squared
and tau squared were employed to estimate the degree of
variation across the included studies. While there are lim-
itations in the estimates of between-study heterogeneity ap-
plying each metric [26], reporting all is deemed substantial
to ease interpretation as well as speculate over the possible
source of variation not accounted for by a sampling error
alone. A subgroup analysis was carried out depending on
heterogeneity of studies, and the type of treatment indication,
such as chemotherapy, chemoradiation, surgery and radio-
therapy, patients received. Potentially influencing factors,
namely treatment type received, follow-up period, propor-
tion of patients with adenocarcinoma, proportion of patients
with stage III or higher, and sample size of individual studies
were tested in the meta-regression. A sensitivity analysis was
carried out by omitting individual studies at a time using a
leave-one-out method. Publication bias was assessed using
funnel plots generated in Review Manger (RevMan 5.3, The
Cochrane Collaboration, Copenhagen, The Nordic Cochrane
Center, Denmark) [27] and the degree of asymmetry was
determined using Egger’s test in R. A p < 0.05 was con-
sidered statistically significant in all analyses. To precisely
operationalize the concepts “exposure” and “outcome™ defined
earlier, the reviewers used the terms “treated” and “delayed™
in figures and texts to referring the relative rate of mortality or
recurrence among lesser waiting time (reference) and greater
waiting time (exposed) groups respectively.

3. Results



3.1 Study screening and selection

As shown in the figure below, study identification was per-
formed using database searching and other methods. A total
of 630,904 articles were located using the database search,
such as PubMed, Cochrane Central, and EMBASE. After
checking and removing duplicates (n = 158) in a reference
manager (EndNote.7), 629,247 items were removed for other
reasons, such as an automatic keyword search assisted with
manual inspection in Rayyan software (The Rayyan Systems
Inc., Cambridge, MA, USA) [22]. Further, we eliminated
1476 articles after checking their titles and abstracts, which
finally retained 5 articles for inclusion. On the other hand,
gray literature and citation or reference searching were carried
out, producing an additional six items. Overall, 11 studies
[11—14, 28—34] were identified for our analyses among which
we were able to identify18 comparisons for the analysis of
treatment delay for either OS or DFS. There were 14 OS
comparisons and 4 DFS comparisons. There were more than
11 OS comparisons because two studies reported outcomes
evaluated on more than one treatment waiting time. The
following three studies, comprising one comparison group
each, were excluded from the meta-analysis. The study by
Dereje et al. [31] was only a 3-year follow-up evaluation of
patients receiving radiotherapy given that other studies in the
meta-analysis were based on a 5-year follow-up. On the other
hand, the type of treatment patients received was not vividly
defined in the study by Chen ef al. [11]. Lastly, in the report
by Shen et al. [28], it was stated that the patients received all
conventional cancer treatments, namely radiotherapy, surgery,
and chemoradiotherapy, which poses difficulty in grouping the
treatment (Fig. 1).

3.2 Characteristics of included studies

Ten of the 11 articles included in this review were based on
a retrospective (historical) cohort design, except one study,
which was a prospective cohort [31]. The studies comprised
50,590 patients in total, ranging from a sample size of 183
[31] to 12,603 [33]. All studies were rated as “‘good quality™
based on the Newcastle-Ottawa scale [19] for risk of bias
assessment. However, the proportional hazard assumption test
was documented only in a few [12, 31, 32] of the studies.
Geographically, 4 of the studies were done in Asia [11, 13,
29, 33], 4 in North America [12, 30, 33, 34], 1 in Africa
[31], 1 in the Middle East [14], and 1 in South America
[29]. Seven studies reported a median age between 44 and
55 years, while the remaining 4 studies reported the mean
age of participants ranging from 45.9 to 65.38 years. The
stage of cancer evaluated in 9 of the included studies was I
to IV [11-14, 28-31, 34], and stages I to II in the remaining
two [32, 33]. The types of treatment patients received were
radiotherapy in 3 studies [29, 31, 34], surgery in 2 studies
[32, 33], and CCRT in 5 studies [11-14, 29]. There was
no information on what specific treatment patients received
in one study [11]. Meanwhile, eight studies [12, 13, 28—
30, 32-34] were documented to evaluate OS with a follow-
up of 5 years across all treatments. Of these, the study by
Nanthamongkolkul ef al. [32] included a comparison group
thatextended the assessment of survival after five years. Three
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studies [11, 14, 31] evaluated OS in three-year follow-up under
CCRT only. Similarly, DFS was reported in two studies
[32, 34]. There was inconsistency in considering waiting
time for treatment initiation across the studies, ranging from
a median of two weeks to 30 months (Supplementary Table
4).

The study-specific hazard ratios (HRs) and the correspond-
ing waiting times (weeks) of 11 studies are shown in Fig. 2A.
The range is based on waiting time intervals in the respective
studies. The comparison groups in one study included differing
effect measures, whereby the groups in the 5-year or less
follow-up revealed an indifferent rate of mortality between
the treated and delayed groups. On the contrary, the second
comparison group that was followed for more than 5 years
experienced an increase in risk of mortalities. As shown in
Fig. 2B, the sketch for studies with two waiting time groups
remains the same between the two graphs. However, the log-
HRs for studies with more than two categories of waiting
time were estimated using the weighted least squares in meta-
regression. Further, studies that reported on more than one
comparison group, such as based on different waiting times
or outcomes of interest (OS vs. DFS), were suffixed indepen-
dently with Roman numerals (Fig. 2).

3.3 Overall survival

There is a significant level of between-study heterogenity pre-
sented with purely negative and positive effect sizes among
the included studies. Due to the fact that interpreting the
higher tau? would be difficult from a practical point of view, a
prediction interval was added to the model in order to suggest
a possible directional change for the true 4-week wait time
effect. This was generated only for the pooled estimate of the
random effects, as the number of studies in the subgroups was
very low.

Overall survival was evaluated based on the pooled effect of
11 comparison groups using a random-effects model. Though
many potentially influential moderators (i.e., treatment type
received, follow-up period, proportion of patients with ade-
nocarcinoma, proportion of patients with stage III or higher,
and sample size of individual studies) were tested in meta-
regression, most did not reveal a statistically significatnt con-
tribution to the model. The second moderator (follow-up
period) explained the variability in the effect size by 28.3%,
substantially higher compared to the first moderator (RT or
CCRT vs. Surgery) which was very low at 2.8%. Adding all
factors to the last model resulted in only a slight improvement
(R squared = 32%), with the unaccounted level of hetrogenity
still being substantial (/ squared = 98%). The multimodel
inference analysis also placed the follow-up period at the top.
A detailed description of the multivariable meta-regression re-
port has been presented in (Supplementary Table 5) attached
under the supplementary files. Because merging groups on
radiotherapy and combined chemoradiotherapy could not be
assumed to be the same from a practical point of view, we
separated these options and evaluated them based on a follow-
up period. Accordingly, the subgroup on five-year follow-up
following radiotharpy revealed that a 4-week delay in treat-
ment was associated with a 1.27 times higher rate of death from
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any cause (HR: 1.27; 95% CI: 1.12—-1.45). Similary, evaluation
of 8-week and 12-week delay in initiation of radiotherapy
showed a 1.61 (95% CI: 1.24-2.09) and 2.04 (95% CI: 1.39—
3.01) times higher rate of mortality, respectively, as compared
with the non-delayed groups (Supplementary Fig. 1A,B).
Nontheless, a 4-week delay in initiation of CCRT (HR: 1.31;
95% CI: 0.76-2.23) and surgery (HR: 0.96: 95% CI: 0.60—
1.54) was not associated with a statistically significant increase
in the hazard of death as compared with the group treated
before 4 weeks after diagnosis. In parallel, the same length
of waiting time did not predict the rate of death in a 3-year
follow-up period (HR: 0.76; 95% CI: 0.44-1.32) (Fig. 3).
Neither the 8-week or 12-week delay in treatment initiation
among the remaining subgroups nor the overall pooled effect
revealed any increased rate of mortality as compared with
the respective non-delayed groups. As also depicted in the
drapery plot, the effect of a 4-week waiting time on overall
survival was assessed at different p-values. As the confidence
level decreases and the p-value increases, we note that the
confidence interval for the pooled effect gets narrower. The
graph also shows study-specific confidence intervals for each
4-week delay in treatment (Fig. 4).

3.4 Disease free survival

As depicted in Fig. 5, the five-year follow-up report revealed
that a 4-week delay in radiotherapy may also result in a
1.72 times higher rate of disease relapse (HR: 1.72; 95% CI:
1.25-2.35). However, the stated waiting time for surgery did
not show any significant difference between the delayed and
treated groups in the five-year period (HR: 0.89; 95% CI:
0.75-1.04) (Fig. 5). In the same way, the effects of either
an 8-week or 12-week delays have been measured. The
result showed that 8-week and 12-week delays in initiation
of radiotherapy were associated with a mortality rate of
3.07 (95% CI: 1.64-5.74) and 5.37 (95% CI: 2.09-13.75),
respectively, as compared with the non-delayed groups.
Meanwhile, there was no effect difference noted either in the
pooled estimate or surgery-received group for the assessed
wait times (Supplementary Fig. 1C,D).

3.5 Publication bias

Apart from the graphical presentation to depict the plot of the
hazard ratio against its standard error (se of logHR) shown
below, a statistical method of detecting publication bias using
Eggers’ test was performed for the overall survival. The
test does not indicate the presence of funnel plot asymmetry
(intercept: —3.38; 95% CI: —19.55 to —12.80; t: —041; p =
0.69) (Fig. 6).

3.6 Influence analysis

As shown in Fig. 7, an influence analysis was carried out
using the leave-one-out method to detect potential studies with
a significant impact on the pooled effect size. Accordingly,
removing two studies, namely Nanthamongkolkul et al. [32]
(V) and Noh et al. [13], independently showed that the
pooled effect size would change in the negative direction but
was not statistically significant. The former compared the 8-
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week delay of surgery to post-5-year survival, while the latter
assessed presumably 5-year survival following a 2-week delay.
The total estimate at the base of the influence array indicates
the overall pooled estimate when retaining all items (Fig. 7).

4. Discussion

In this review, we evaluated the effect of a greater as opposed
to a less than 4-week wait from diagnosis to treatment initiation
on overall survival in patients with cervical cancer. Due to the
complexity and interaction in treatment type, stage of cancer,
and follow-up period across the included studies, considerable
heterogeneity was noted in this review. Indeed, the issue of
heterogeneity is always inevitable in meta-analysis, as studies
bring diversity clinically and methodologically [35]. From the
results across all subgroups, it would be anticipated that sta-
tistically significant heterogeneity occurred, partly accounted
for by sampling errors. This is likely because, in addition
to the small number of studies included in each subgroup,
there were studies with very small sample sizes [14, 32, 34].
Alternatively, an additional metric (Z squared statistics) has
been considered to assess the amount of variation that might
not have been accounted for by sampling errors. This test still
suggested a substantial degree of variation. With this, anumber
of reasons in individual studies would be mentioned as having
a contribution. The characteristics assessed were: follow-
up period, age distribution, treatment type received, stage of
cancer, type of carcinoma, and sample size (Supplementary
Table 5).

One of the comparison groups in the study by Choan et al.
[34] and the study by Nascimento et al. [29] who received
radiotherapy were evaluated. It was found that the proportion
of stage III or higher cases was lower in the former (23% vs.
39%), whereas the percentage of 5-year OS was higher (53%
vs. 23%). On the contrary, the rate of mortality in the former
was higher than what was reported in the latter. Apart from the
disparity in sample sizes, there could be a variation in terms
of confounding events, possibly non-cancer-related mortality,
among the delayed group in the first and the non-delayed
group in the latter. Hence, relying merely on the aggregated
proportion of stages of cancer or OS might be misleading. A
similar variability persists in the subgroup assessed for CCRT
as 5-year OS [12, 13, 30]. Despite similarities in mean age
and treatment type received, the studies exhibited considerable
heterogeneity. This would be owed, possibly, to the proportion
of cases with stage IIT or higher cancer (53% in the study by
Matsuo et al. [30], 2021 vs. 23% or 39.3% in the rest) and
the proportion of cases with adenocarcinoma (0% in the study
by Ramey et al. [12], 2018 vs. 11% or 12% in the rest).
Meanwhile, the level of precision among the studies would still
account for a significant part of the variation (chi squared =
88.5,df =2, p < 0.01), as the study by Noh ef a/. [13] had
the smallest sample size (389 vs. 5105 or 12,237 in others).
In the same study, we also assumed that cases were followed
for at least five years as it was not reported vividly (since
enrolment was between 2001 and 2017 and the report was
published in 2021), which could account for the unexplained
possible variation.

Similarly, in the studies that considered patients for whom
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Study logHR SE(logHR) Hazard Ratio HR 95%-Cl Weight
RT,5 yrs OS
Nascimento et al., 2015 0.17 0.02 1.19 [1.14;1.24] 9.2%
Choan et al., 2005 (1) 0.30 0.01 1.36 [1.34;1.37 9.2%
Random effects model = 1.27 [1.12; 1.45] 18.4%
CCRT, 5 years OS
Matsuo et al., 2021 -0.01 0.01 v 0.99 [0.98;1.01] 9.2%
Ramey et al., 2018 0.00 0.03 1.00 [0.95;1.06] 9.2%
Noh et al., 2021 0.82 0.09 —=— 2.28 [1.92;2.71] 8.8%
Random effects r ———— 31 [0.76; 2.23] 27.2%
Surgery, 5 yrs OS
Nanthamongkolkul et al., 2015 (IV) -0.46 0.08 ——_ 0.63 [0.54;0.74] 8.9%
Nanthamongkolkul et al., 2015 (lll) -0.36 0.07 - 0.70 [0.60;0.81] 8.9%
Matsuo et al., 2020 0.01 0.01 ] 1.02 [1.00; 1.03] 9.2%
Nanthamongkolkul et al., 2015 (V) 0.61 0.06 _é} k- = 1.84 [1.63;2.08] 9.0%
Random effects model e 0.96 [0.60; 1.54] 36.0°
CCRT, 3 years OS
Perri et al., 2014 (1) -0.56 0.02 0.57 [0.56; 0.59] 9.2%
Perri et al., 2014 (l1) 0.01 0.04 = 1.01 [0.94;1.09] 9.1%
Random effects model —_— 0.76 [0.44; 1.32] 18.3¢
Random effects model <['.> 1.05 [0.82; 1.35] 100.0%
Prediction interval 7 [0.39; 2.82]
Test for subgroup differences: 7_§ =4.27,df=3 (p =0.23)
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FIGURE 3. Subgroup meta-analysis of overall survival with a 4-week waiting time in patients with cervical cancer. SE:

Standard Error; HR: Hazard Ratio; CI: Confidence Interval.
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Study logHR  SE(logHR) Hazard Ratio HR 95%-Cl  Weight
Nanthamongkolkul et al.,2015 (1) -0.22 0.08 == 0.80 [0.69; 0.94] 24.4%
Nanthamongkolkul et al.,2015 (II) -0.05 0.04 0.95 [0.88; 1.02] 25.1%
< p
Choan et al.,2005 (I1) 0.38 0.02 1.46  [1.40; 1.53] 252%
Choan et al.,2005 (lII) 0.70 0.01 2.01 [1.96; 2.07] 25.3%
< 5(
Random effects model - 1.23 [0.82; 1.85] 100.0%
Prediction interval [0.17; 9.03]
T & i

02 05 1 2 5
Heterogeneity: /2 = 99%, * = 0.171, 42 = 493.73 (p < 0.01) Benefit of 4-wk delay Harm of 4-wk delay
Test for subgroup differences: 42 = 13.41, df = 1 (p <0.01)

FIGURE 5. Subgroup meta-analysis of disease-free survival with a 4-week waiting time in patients with cervical cancer.
SE: Standard Error; HR: Hazard Ratio; CI: Confidence Interval.
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Hazard Ratio Hazard Ratio
Study IV, Random, 95% CI IV, Random, 95% CI
Omitting Choan et al., 2005 (l) 1.02 [0.78; 1.34] i
Omitting Matsuo et al., 2021 1.06 [0.80; 1.39] -
Omitting Matsuo et al., 2020 1.05 [0.80; 1.39] -
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Omitting Nanthamongkolkul et al., 2015 (V)  0.99 [0.78; 1.27] 4*——
Omitting Nascimento et al., 2015 1.04 [0.79; 1.37] .
Omitting Noh et al., 2021 0.98 [0.78; 1.21] —i—
Omitting Perri et al., 2014 (1) 1.12[0.88; 1.42] ——
Omitting Perri et al., 2014 (I1) 1.06 [0.80; 1.39] L ]
Omitting Ramey et al., 2018 1.06 [0.80; 1.39] .
Total (95% CI) 1.05 [0.82; 1.35] :
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FIGURE 7. Influence analysis of included studies using a leave-one-out method. CI: Confidence Interval.



surgery was performed [32, 33], it can be observed that both
the number and size of studies played a substantial role in the
between-study heterogeneity (Chi squared = 150.44, df = 3,
p < 0.01). This could not be the only source of variation,
as the test statistic (chi squared) still fails to be powerful
enough in a small number of studies [36]. There is very high
between-study heterogeneity (I squared = 98%), suggesting
unaccounted sources of variation across effects considered.
Quite distinct from others, one of the comparison groups by
Nanthamongkolkul (Nanthamongkolkul ef al. [32], 2015 (V)
evaluated the 8-weeks waiting time against the OS of post-five
years. This, then, might overestimate the effect size compared
to the other comparison groups in the subgroup. Nonetheless,
there is evidence in this line that a few weeks of delay in
treatment in early-stage cervical cancer has an inconclusive
association with 5-year OS [37] or even 3-year OS as illustrated
by two comparison groups in the last subgroup [14]. This
could, possibly, be due to an improved cure rate or the very
slow prognosis of the disease following management at this
stage [8]. Finally, the methods employed in data analysis,
assumptions, and robustness of models could be implicated in
these differences. For instance, the studies by Matsuo et al.
[30, 33] employed a cubic spline transformation with a non-
linear assumption of waiting times. In some studies, methods
were reported to test the proportionality of hazard assumptions,
while others lacked them.

‘While the sources of variability described above could be
regarded as potential areas for statistical heterogeneity, it still
remains hard to reach a conclusion. Ideally, the tests used
(though I squared might be less sensitive to the number of
studies compared with the Q squared statistics) might yet fail
to detect the precise level of variability between the true and
observed effects [26]. There could also be challenges in un-
covering other causes of variance ascribed to the design-level
or baseline biases in individual studies. These may include
the particular intervention types and dosages patients received,
the possible method-driven diversities, such as the risk of
bias during the recruitment process, outcome measurement,
degree of loss to follow-up, or a combination of any of them.
For instance, results from studies that consider a cubic spline
transformation could exhibit distinct directionality compared
to others’. This, in turn, poses a cumulative influence that chal-
lenges the easier interpretation of the pooled effect measure in
this review.

The random effects meta-analysis strategy used in this paper
is intended to handle heterogeneity in effect sizes across studies
that is due to sampling error within each study. The pooled
effect from a subgroup of two studies showed that a 4-week
delay in radiotherapy initiation was associated with a 1.27
times higher rate of death. Extending the waiting time to 8-
week or 12-week, we found that the rate of mortality increased
by 1.61 (95% CI: 1.24-2.09) or 2.01 (95% CI: 1.39-3.01)
respectively, compared to the non-delayed groups. The study
by Dereje et al. [32] in a cohort of patients with similar
stages of cancer and treatment types but with a 3-year follow-
up period. It reported that each two-month delay of treatment
can increase the rate of mortality twice as much as the group
who received the treatment within the same period. The
reported level of o mortality among the latter is seemingly
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higher because ours was based on the weighted averages of
two studies over a relatively longer period of follow-up. This
is in agreement with guideline recommendations that treat-
ment options requiring radiotherapy should be started within
a month [38, 39]. It is reasonable to consider that patient
groups under this indication come from an advanced stage of
the disease, as was also noted in the included studies. The
rate of worse prognosis has been reported to be fast following
the delay of treatment in patients with advanced-stage breast
cancer [40] though opposing evidence exists in a report among
patients with lung cancer [41]. An additional possible reason
could be that the samples considered in the pooled studies were
slightly younger (median: 51-52 vs. 55 years). Patients with
advanced age may have an increased rate of mortality owing
to the associated comorbidities [42].

On the contrary, no statistically significant rate of mortality
was noted between the delayed and non-delayed groups un-
der combined chemo-radiotherapy. Neither did the relatively
shorter follow-up period for the same treatment reveal a signif-
icant difference. In fact, more than 86% of the patients in the
studies by Noh ef al. [13] and Matsuo et al. [30] were diag-
nosed with squamous cell carcinoma (SCC) at similar stages.
Yet, the exclusion of patients with waiting times beyond 1
year in the latter study might underscore the effect of delayed
treatment on survival. Longer than optimal lag times were
generally reported to increase the risk of mortality in cancer
cases [43]. This may contribute to the non-differential rate of
mortality among these groups, given that other exposures are
alike. A study also reported that patients with squamous cell
carcinoma (SCC) have better OS and DFS compared to those
with adenocarcinoma following chemoradiation [44]. In the
study by Ramey et al. [12], even though most of the patients
(85%) received chemoradiation therapy, the effect of delay
from the expected date of initiation was reported to be lower
in this group compared to those who received radiotherapy.
Furthermore, the addition of chemotherapy to radiation has
been reported to be effective in improving survival outcomes
[45] possibly masking the effect of the disparity in waiting
times in this population. Waiting time could be a main reason
for disease progression. Further to this, factors, such as comor-
bid conditions, could contribute to the indifference in the risk
of mortality, such that the group with non-delayed treatment
might have been at increased risk or were experiencing more
clinical symptoms. This variation, however, was not assessed,
as all studies did not report on such measures. Such a paradox
has been widely documented in the literature, where patients
with shorter intervals between diagnosis and treatment initi-
ation were reported to experience worse outcomes [43, 46].
Even though assessing potential confounders, such as tumor
aggressiveness or cancer cell proliferation, was not possible, it
is also likely that patients with symptomatic presentations were
referred and treated earlier but had a poor prognosis.

In the same vein, the rate of mortality from any cause in five
years among treated and delayed patients of surgery was found
to be not statistically significant. One of the studies in this
group showed that a waiting time of either a 4-week, 8-week,
or 12-week interval had no effect on the difference in overall
survival [32]. This might be plausible as the patients in this
group were at an early stage of cancer (stages IA-IIB) and had



undergone radical or primary hysterectomy. Studies suggest
that early-stage cervical cancer can be treated using either
simple or radical hysterectomy with minimal complications
[47, 48]. The five-year overall survival following radical
hysterectomy was reported to reach up to 90% [48]. The
interval between subsequent treatments, including neoadjuvant
or adjuvant chemotherapy, has also been implicated as an
additional source of bias. For example, the initiation of the next
treatment before the complete recovery of patients from the
first could lead to a higher risk of mortality [49]. Nonetheless,
delays in cancer treatment may be differentially linked with an
excess risk of cancer-related mortality [50].

A comprehensive search strategy was followed, following
all necessary steps as recommended for meta-analysis of obser-
vational studies in epidemiology (MOOSE) [21], in addition to
the PRISMA checklist [24] for reporting the outcomes. The
result of the publication bias test in this review proved that
there was no asymmetry in the included studies, detected either
individually or subgroup-wise. In addition, meta-regression
and subgroup analyses were considered to minimize biases
originating from the waiting time paradox. These may be con-
sidered as strengths devised to avoid biases during the selection
of studies. Furthermore, sensitivity analysis did not show any
significant direction changes in the confidence interval of the
effect measure; hence no removal of influential studies was
considered in the last model. The review, however, is not with-
out limitations. Firstly, a considerable level of heterogeneity
was apparent in the meta-analysis, which might have posed
a challenge in the interpretation of the findings. Secondly,
despite the fact that subgrouping has been a recommendation
when justified variability exists based on predefined attributes,
its use in studies like the one we employed for the DFS is
discouraged. Third, this review did not present an evaluation of
the certainty of the evidence generated. Fourth, the exclusion
of articles with no English abstract in the review might have
introduced an English-language bias. Finally, the included
studies lacked essential and clearly stratified patient-level data.
This may include clinical symptoms, a real-time observation
period, the specific type and sequence of treatment patients
received, and the proportionality of hazards’ assumption.

5. Conclusions

Four-week delays in initiation of radiotherapy in patients with
cervical cancer resulted in an increased rate of mortality from
any cause. However, there is inconclusive evidence on the
association between a 4-week delay in the initiation of either
surgery (hysterectomy) or chemoradiotherapy and overall sur-
vival. This might be confounded, partially, by the waiting time
paradox bias. Similarly, a 4-week or more delay in surgery
may not change the hazard of DFS events relative to a less
than 4-week delay in surgery. It is recommended that future
reviews utilize individual patient data (IPD), concentrate on
researches with prospective designs when appropriate, and
utilize techniques to evaluate the fundamental assumptions of
the studies that are included. Additionally, based on clinically
relevant stratification—such as stage, pathologic type, geo-
graphic region, age, and particular therapy types—present the
dangers associated with prolonged waiting times.
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Objective: This study aimed to assess the extent of access to healthcare services,
perception and associated factors among patients with cervical cancer in Addis
Ababa, Ethiopia.

Methods: A facility-based cross-sectional study was conducted from 01 July
through 30 August 2023 at two tertiary hospitals. Cases with histopathologic and
clinical confirmation of cervical cancer were enrolled using a consecutive
sampling technique. Data was collected through a validated questionnaire
administered by interviewers using the KoboCollect application. Subsequently,
the collected data underwent analysis using Statistical Sciences for Social
Sciences (SPSS) version 26.0. Bivariable and multivariable regression models
were performed at p < 0.2 and p<0.05 statistical significance, respectively.

Results: A total of 391 patients were enrolled in the study. Health facilities were
accessible for obtaining general medical services (56.5%), drugs (57.3%),
laboratory diagnosis services (57.0%), imaging diagnosis services (56.8%), and
radiotherapy services (55.8%) of the patients. Cost of services was affordable only
in 11.5% of the cases. Essential anticancer medicines were out of stock for 229
(58.6%) of the patients during the past three months. About two-thirds of the
patients have a good perception of access to healthcare services. In multivariable
binary logistic regression, admission to the inpatient (AOR: 0.20, 95% Cl: 0.06-
0.67), joblessness (AOR: 0.19, 95% Cl: 0.08-0.46), lower level of income to the
extreme poverty line (3567ETB)(64.9 USD) (AOR: 0.19, 95% Cl: 0.10-0.35), no
CBHI coverage (AOR: 4.16, 95% Cl: 1.76-9.85), having social support (AOR: 3.80;
95% Cl: 1.96-7.41), and poor dietary practice (AOR: 2.36, 95% Cl: 1.28-4.35) were
found to have a statistically significant association with perceived good access to
healthcare services.
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Conclusion: Only close to a half of the patients with cervical cancer, in Addis
Ababa, have adequate access to healthcare services. Nearly two-thirds of the
patients reported perceived good access to the services. Many factors were
found to show a statistically significant association with patients’ perceived
access to healthcare services.

KEYWORDS

access, Addis Ababa, cervical cancer, Ethiopia, healthcare services, perceived access,

realized access

1 Background

Cervical cancer causes a devastating health outcome in women of
all age groups, potentially leading to morbidity and premature
mortality. Although the disease can be prevented and treated
effectively, most notably when detected at an early stage (stages I
and 1II), there is a growing disparity in women’s access to essential
healthcare services (1, 2). The problem worsens when more than eight
in ten women diagnosed with and nine in ten women who die from
cervical cancer live in low-middle-income countries (3). Compared
with women in high-income nations, those in low-and middle-income
countries have a 35% higher average life risk of cervical cancer globally
(4). The average age at diagnosis was reported to be 53 years, ranging
from 44 years (Vanuatu) to 68 years (Singapore), and the average age
at death from cervical cancer was 59 years, ranging from 45 years
(Vanuatu) to 76 years (Martinique) both reported globally (5).

The prevalence of cervical cancer in Ethiopia ranged from 18% to
23% (6, 7). The age standardized incidence and mortality rates in 2020
were about 21.5 and 16.0 per 100000 population respectively (7). Nearly
6,300 new cases are reported to be diagnosed annually, while about
4,884 women die from the same disease each year, making it the second
most common and most deadly cancer in this group in the country (8).

Within health service delivery, access is measured in terms of
supply of services, affordability, physical accessibility, and acceptability
(9, 10). A more comprehensive perspective to encompass the broader
aspects of access can also include elements about the structural features
of the healthcare system, such as availability; features of individuals,
such as preferences, taste, and information (11, 12); and financial,
organizational, and professional factors (13). Nonetheless, as healthcare
service delivery is not a homogenous product characterized as a single
service, the exact meaning of having access remains vague (14). More
precisely, it was also depicted as describing the link between specific
patient and organizational dimensions (15). This conception labels
access in 5As: availability, accessibility, accommodation, affordability,
and acceptability. Further to this, supply-side features of health systems,
as well as features of populations, along with the processes describing
how access is realized, are mentioned as necessary (16, 17).

A multitude of factors may interact with the access of patients to
healthcare, including poor cervical cancer screening, lack of
awareness and knowledge of cervical cancer, biological factors such
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as poor nutrition; infections with the human immunodeficiency
virus (HIV), tuberculosis (TB), and malaria; and socioeconomic and
sociocultural factors with political inequities (18). Further, challenges
related to the health system, psychological (fear of recurrence,
negative social attitude, and distress associated with the side effects
of treatments), and economic factors were identified as the barriers
to women’s access to healthcare per a study in Addis Ababa (19).
According to recent sources, all such factors could be grouped under
three primary types of barriers: structural, financial, and cognitive
(20, 21). For example, personal and cultural barriers can inhibit the
access or utilization of patients who need medical attention from
seeking it or how they act once they obtain the care (22).

To the best of the principal investigator’s knowledge, there is an
insufficient understanding of the comprehensive aspects of access to
advanced healthcare services for patients with cancer, specifically those
with cervical cancer in Addis Ababa. This knowledge gap is noteworthy,
especially given the growing incidence of cases and the fact that the city
hosts the country’s oldest and referral oncology service settings.
Moreover, the perception of patients regarding the current health
service delivery and its associated factors has not been determined,
despite its considerable potential to impact patients’ utilization of
healthcare services and their satisfaction with the care they receive. In
other words, the way patients perceive healthcare access is critical,
impacting their engagement with the healthcare system, adherence to
treatment plans, and overall health outcomes. Through identifying
barriers and facilitators at the study settings, these perceptions enable
precise interventions and improvements in healthcare delivery.

In the present study, different social, economic, clinical, and health
system-related factors were modeled and assessed against their potential
contribution to influencing the extent of access to healthcare of patients
with cervical cancer in Addis Ababa, Ethiopia. A conceptual model of
this theoretical construct has been depicted in Figure 1.

2 Methods
2.1 Study setting, design, and period

The study was conducted at two leading public oncology centers
in Addis Ababa, Saint Paul’s Hospital Millennium Medical College
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FIGURE 1

Conceptual model of access to healthcare services among patients with cervical cancer in Addis Ababa, Ethiopia

(SPHMMC) and Tikur Anbessa Specialized Hospital (TASH) at
Addis Ababa University. The two public hospitals rank as the
country’s top referral units, concomitantly delivering all
specialized and comprehensive oncology treatment services and
medical training in the city. An analytical cross-sectional design was
carried out from 01 July through 30 August 2023.

2.2 Populations and eligibility criteria

The source population was all women diagnosed with cervical
cancer and visiting the selected public and private hospitals in Addis
Ababa, Ethiopia. The study population was all patients with a
pathologically and clinically confirmed cervical cancer diagnosis
who either started or continued a previous treatment in the selected
oncology settings during the study period. All adult cases aged 18 or
older, residing in Addis Ababa city, started any treatment and were
on follow-up at least for a month, could provide information either
themselves or through their caregivers, and those who offered verbal
informed consent to participate in the study were eligible.

2.3 Sample size and sampling method

Taking into consideration the fact that earlier reports were not
available on the topic, as well as the intent to increase the required
sample size, the single population proportion formula with the
following assumptions were used (23). These were i) assuming the
probability of perceived adequate healthcare service in 50% of
the cases (P=0.5), ii) a 95% level of confidence (0:=5%), and iii) a
5% tolerable margin of error. This finally results in a total of at least
385 study participants to be included. As the number of cases
visiting the hospitals was limited, a consecutive sampling method
was employed. All cases that fulfilled the inclusion criteria and
visited the centers during the specified period were assessed.
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2.4 Data collection instrument and process

Structured psychometric instruments, validated and augmented
with a set of objective queries, were utilized for the collection of
quantitative data. Both tools were developed as interviewer-
administered questionnaires, aiming to comprehensively assess
various aspects of access to healthcare services. The design and
scope of these instruments were shaped by a thorough literature
review. The instrument comprised a total of 68 items, of which nine
were on objective measures of access to healthcare services, 19 were
on measures of patients’ perception of healthcare services, and the
rest were on patients’ socioeconomic, behavioral, and clinical
characteristics. The psychometric measures were based on a five-
level Likert questionnaire ranging from 1(strongly disagree) to 5
(strongly agree). All questions were designed and loaded in the
KoboToolbox open data source server. Exit interviews were
conducted using the mobile phone-based KoboCollect or ODK
collect application.

2.5 Data quality assurance

The following steps were taken into account during the process
of this study in order to ensure the quality of data and reports.
Firstly, a validated instrument for the psychometric measure was
used to ensure that the tool addresses both validity and reliability
issues. Further, objective measures were designed and added,
translated to Ambharic, and then back-translated to English to
ensure consistency. Secondly, experienced health professionals,
namely three nurses and two general practitioners, were
employed for data collection. One-day training on research
ethics principles, patient privacy, and data confidentiality was
delivered to the data collectors. Thirdly, continuous supervision
was maintained across all fieldwork processes to minimize
potential errors.
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2.6 Variables

2.6.1 Dependent variables

The dependent variable in the present study was extent of access
to healthcare services, measured using objective also used as
‘realized access’ and subjective methods—the objective methods
covered accessibility, affordability, and availability. Accessibility was
measured based on the WHO’s definition, in which a health facility
was deemed accessible if it is either within 5 kilometers or an hour’s
distance from a patient’s home (24). Affordability, on the other
hand, was estimated based on the reported current-month patient
expenses for treatments in the current illness and income level for
the country’s lowest-paid government workers (LPGW). The
number of wage days required was computed from the ratio of
daily expenses and LPGW rates. A ratio below 1 was assumed
affordable and unaffordable otherwise. Availability was calculated
based on the observation of data collectors or patient reports on the
availability of each service or product during their visit. For
palliative care and surgical services, the assumption was whether
the facility offered those services or not. The psychometric measure
included patients’ perception of healthcare services in terms of five
dimensions: acceptability (cultural, social and religious factors of
seeking or receiving treatment), availability, accommodability
(suitability of the facility’s infrastructure or health-system for
patients seeking treatment), affordability (costs assessed against
individuals™ ability or willingness to pay), and awareness (patients’
feeling of available treatment options, client-provider interactions
and the quality of services provided). The subjective assessment
encompassed patients’ perceptions of obtaining follow-up medical
care, such as medications, radiotherapy, surgery, consultations, or
any combination of these or other treatments to which a patient
with a confirmed diagnosis of cervical cancer is entitled. Hence, the
scope was limited to those where medical care needs had already
been established and did not include those lacking access to cervical
cancer screening, precancerous diagnosis, or education services in
the community. Perception level was measured on a five-scale
Likert questionnaire that ranged between 1 (absolutely disagree)
and 5 (absolutely agree), and the aggregate score over the mean was
considered “good access” and “poor access” otherwise.

2.6.2 Independent variables

Socio-demographic and economic characteristics: these
included marital status, literacy status, education level,
occupation, religion, average monthly income, residence, number
of families, presence of supporting people around, current status of
community-based health insurance (CBHI) coverage, and age.

Clinical characteristics: these included the presence of
comorbidity, the name of comorbidity, time since cervical cancer
was first diagnosed, time since treatment began, cancer stage, history
of cervical cancer screening, and history of HPV vaccination.

Lifestyle and substance use-related variables: included current
dietary practice, current physical exercise (adequate vs. inadequate),
current history of alcohol intake, current history of smoking
cigarettes or using tobacco products, and current history of
khat consumption.
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2.7 Operational definitions

Physical exercise: also known as physical activity, was measured
based on the recommendations set by the US physical exercise
advisory committee (25) and the American Cancer Society (ACS)
(26) as well as the World Health Organization (WHO) (27) that
patients with chronic illness, particularly those with cancer patients
could accommodate engaging in moderate exercise. Accordingly, a
patient needs to engage in 150-300 minutes of moderate exercise, or
75-100 minutes of vigorous physical activity per week. Considering
these recommendations, a patient was classified to engage in either
moderate or vigorous physical activity or not at all, based on the self-
reported assessments during the study period.

Current history of dietary practice: as defined in the guideline by
the American cancer society (26), the dietary recommendation for
cancer patients entails taking foods that are high in nutrients in
amounts that help them get to and stay at a healthy body weight, a
variety of vegetables (dark green, red, and orange, fiber-rich legumes
(beans and peas), and others), and fruits, especially whole fruits in a
variety of colors, as well as whole grains. In the meantime, it is advised
that patients reduce or limit red and processed meats, sugar-sweetened
beverages, highly processed foods and refined grain products. This
study used these criteria to classify patients’ current dietary practices as
“good” (when they report practicing any combination of the
recommended diets during the study period) or “poor” (when they
report practicing any of the high-risk diets or do not have access to
make an adequate diet at all during the study period).

Current use of excess alcohol: was defined based on the
response of a participant to the question ‘do you currently drink
excess alcohol? (i.e >1 bottle a day) that has been set by the
American Cancer Society (26).

Current use of cigarettes: as per the definition by WHO (27), it
refers to the use of cigarettes (smoked or non-smoked) reported by
the respondents during the study period.

Current use of khat or other stimulant substances: was
defined depending on whether a patient reports of using khat or
other stimulant substances (i.e Hashish, Ganja or other controlled
substances) during the study period.

Extent of access to healthcare services: refers to the degree of
availability of crucial advanced healthcare services for cervical
cancer patients, assessed through either objective or subjective
measures as outlined in the ‘dependent variables” subheading.

2.8 Data analysis

Data entered into KoboToolbox was exported to MS Excel,
cleaned for completeness, trimmed for unwanted or confidential
elements, and coded manually to numerical forms. Quantitative data
was then entered into IBM Statistical Packages for Social Sciences
(SPSS) for Windows, version 26.0 (IBM Corp., Armonk, N.Y., USA)
(28) for further analysis. Apart from presenting univariate and
bivariate descriptions of participant attributes, perceived good
access to healthcare and associated factors were modeled in binary
logistic regression. The bivariate and multivariable logistic regression
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models were performed at p < 0.2 and p<0.05 levels of significance,
respectively, and 95% confidence interval. Model assumption tests,
including multicollinearity diagnosis, were performed using variance
inflation factor (VIF). While model significance was measured using
the Omnibus test, global model goodness of fit was assessed using the
Hosmer and Lemeshow test. Similarly, non-parametric tests and chi-
squared statistics were used to identify a relationship between
realized and perceived access to healthcare services.

2.9 Ethical consideration

The study was approved by the institutional review board (IRB)
of the School of Pharmacy, College of Health Sciences, Addis Ababa
University (Ref.no: ERB/SOP/543/15/2023), and Saint Paul’s
Hospital Millennium Medical College (SPHMMC) (Ref.no: PM23/
284) before commencing actual data collection. A support letter was
written to the selected oncology centers. A verbal informed consent
was obtained from every study participant. Participation in the study
was voluntary. Data was analyzed in aggregate, and the study did not
use personal identifiers. The confidentiality of data collected and the
privacy of patients was protected.

3 Results
3.1 Socioeconomic profile of patients

A total of 391 patients were enrolled in the present study. Six of
the extra patients added to the minimum sample size were included
following a paper-based completion by one of the enumerators. The
mean ( + SD) age of participants was 50.3(12.2) years ranging from
22 to 89. Similarly, the mean ( + SD) of participants’ average
monthly income was 4960.8(4046.3) Ethiopian birr which ranges
from 0 to 50000 ETB. With this, the majority were in the age group
of 50 or less (n=238, 60.9%), above the extreme poverty line (n=229,
58.6%), married (n=225, 57.5%), able to read and write
(n=243,62.1%), had no formal education (n=166, 42.4%),
housewives (n=128, 32.7%), had a community-based health
insurance (CBHI) coverage (n=304, 77.7%), had no any form of
social support (n=224, 57.3%) and had five or less number of
families in the household (328, 83.9%) (Table 1).

3.2 Behavioral characteristics of patients

Assessment of behavioral characteristics of the participants
revealed that none were currently utilizing any form of the
addictive substance (ganja), whereas only a few consumed
cigarettes (n=4), Khat (Khata edulis) (n=4), or an excess level of
alcohol (more than one bottle a day) (n=10). Considering dietary
habits, the majority (n=205, 52.4%) had poor practices, while the
remaining 47.6% had good dietary habits. Meanwhile, over two-
thirds of the patients reported that they were currently engaged in
either moderate (n=273, 69.8%) or vigorous (n=7, 1.8%)
exercise (Figure 2).
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TABLE 1 Socioeconomic profile of patients with cervical cancer in Addis
Ababa, Ethiopia (n=391).

Variable Label Frequency Percentage
Age (Yrs.) 50 or less 238 60.9
>50 153 39.1
Average monthly 3567 ETB or less 162 414
income of
the household >3567 ETB 229 58.6
Marital status Single 20 52
Married 225 57.5
Widowed 76 19.4
Separated 70 17.9

or separated

Able to read Yes 243 62.1
and write

No 148 379
Education level No 166 424

formal education

Primary 109 27.9
education
(gradel-8)

Secondary 75 19.2
education (grades
9-12)

Tertiary 41 10.5
education

(University

or college)

Occupation Housewife 128 327
Private employee 121 309
Government 29 74
employee
Jobless 74 18.9
Others* 39 9.9
Community-based Yes 304 777
health
insurance coverage No 87 223
Presence of Yes 167 427
social support
No 224 57.3
Household size 5 or less 328 83.9
>5 63 16.1

*Includes merchants, students, housemaid, farmer.

3.3 Clinical profile of patients

Over half (222, 56.8%) of the patients were accessed from Tikur
Anbessa Specialized Hospital (TASH). The mean ( + SD) years
since confirmed diagnosis was 1.45(1.25), ranging from 1 month to
10 years, while the mean ( + SD) of years since any treatment was
initiated was 1.36(1.15), which ranges from 1 month to 9 years.
Most of the patients were visiting the outpatient department
(n=367, 93.9%), nearly half were in stage II of FIGO classification
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FIGURE 2
Behavioral characteristics of patients with cervical cancer in Addis
Ababa, Ethiopia (n=391)

(n=202, 51.7%), three-fourth had no any history of cervical
cancer screening (295, 75.4%), nearly one-third received only
chemotherapy (n=124, 31.8%) and over a half (n=232, 59.3%)
had no any history of chronic comorbidity (Table 2).

3.4 Common chronic comorbidities

Of those who reported having any history of chronic
comorbidities, hypertension was reported as the commonest
reported by 74(46.5%), followed by human immune deficiency virus/
acquired immune deficiency syndrome (HIV/AIDS) (n=48, 30.0%)
and type 2 diabetes mellitus (n=35, 22.5%) (Figure 3).

3.5 Realized access to healthcare services

The realized access to healthcare services was assessed in three
dimensions, namely, accessibility, availability, and affordability. The
geographic access was measured using the number of minutes it
would take for patients to reach the nearest health facilities to obtain
different healthcare services related to their current illness.
Accordingly, health facilities are accessible in obtaining general
medical services in 221 (56.5%), drugs in 224 (57.3%), laboratory
diagnosis services in 223 (57.0%), imaging diagnosis services in 222
(56.8%), and radiotherapy services in 218 (55.8%) patients. Among
the patients with no CBHI coverage (n=87), the health services
offered in the facilities were affordable only for 10 (11.5%). On the
other hand, evaluating the availability of any of the selected essential
anticancer medicines during the past three or fewer months
revealed that most were out of stock for 229 (58.6%) of the
patients at least once. On the contrary, any basic diagnostic
services required for the current illness were available most of the
time (n=372, 95.1%) (Table 3). In this line, surgical and palliative
care services were also available at the health facilities.

3.6 Perceived access to healthcare and
factors associated with perceived good
access to healthcare services

In two-thirds of the patients assessed (n=266, 68.0%), the
perceived access to healthcare services was rated good. A binary
logistic regression was performed between the dependent variables
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TABLE 2 Clinical profile of patients with cervical cancer in Addis Ababa,
Ethiopia (n=391).

Variable Label Frequency Percent
Hospital TASH 222 56.8

SPHMMC 169 432
Admission Outpatient 367 93:9
classification

Inpatient 24 6.1
Stage of disease Stage I 70 17.9

Stage 11 202 517

Stage 111 100 256

Stage IV 19 4.9
History of cervical Yes 96 24.6
cancer screening

No 295 754
Treatments received/  Surgery only 45 115
being received

Chemotherapy only 124 31.8

Radiotherapy only 9 23

Chemotherapy 24 6.2

and radiation

Surgery and radiation 47 12.1
Chemotherapy 33 8.4
and surgery

Chemotherapy, 78 20.0
radiation,

and surgery

Traditional medicine 31 79

and others*

Presence of any Yes 159 40.7
chronic comorbidity
No 232 59.3

h 1

apy, surgery, or radi py-

*includes any combinations of ch

and independent variables. Variable which fulfilled the bivariable
analysis (p<0.2), namely service classification, ability to read and
write, occupation status, household health insurance coverage,
average monthly income of the household, the household size,
presence of social support, dietary practice, age category, and
lifestyle were included in the multivariable model.

The Omnibus test coefficient revealed that the final (fit) model was
statistically significant compared to the null model with x*(16) =
19447, p< 0.001. Global model fitness test of Hosmer and Lemeshow
statistics showed a good fit with X*(8)=10.40, p=0.24. The model
explained 55.0% (NagelkerkeR?) of the variance in perceived access to
healthcare and correctly classified 85.7% of cases. There was no
multicollinearity noted between the independent variables (VIFs
ranged between 1.1 and 1.4). Neither was there an interaction
identified between suspected factors and covariates.

The multivariable binary logistic regression analysis
demonstrated that the perceived good access to healthcare
services among inpatients was about 80% lower (AOR: 0.20, 95%
CI: 0.06-0.67) than the outpatients. Similarly, as compared with
housewives, patients who had no job and others, including
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Common comorbidities among patients with patients with cervical cancer in Addis Ababa, Ethiopia (n=159). *eye cataracts, thyroid disease, anemia,
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merchants, farmers, students as well as housemaids, were about
81% (AOR: 0.19, 95% CI: 0.08-0.46) and 70% (AOR: 0.30, 95% CI:
0.11-0.84) less likely to have perceived good access to healthcare
services, respectively. Finally, in this category, patients with lower
levels of income to the extreme poverty line (3567ETB) (64.9USD)
were 81% (AOR: 0.19, 95% CI: 0.10-0.35) less likely to have
perceived good access to healthcare services.

On the other hand, patients with no CBHI coverage were 4.2
times more likely to have perceived good access (AOR: 4.16, 95%
CI: 1.76-9.85) than those with CBHI coverage. Patients who
reported to have any form of social support were 3.81 times
(AOR: 3.81; 95% CI: 1.96-7.41) more likely to have perceived
good access than those without social support. Finally, patients
with poor dietary practice were 2.36 times (AOR: 2.36, 95% CI:
1.28-4.35) more likely to have perceived good access to healthcare
services (Table 4).

4 Discussion

This study attempted to assess the extent of access to healthcare
that patients with cervical cancer have had and the associated
factors within an urban context in Ethiopia. Utilized were both
actual and perceived measures of access, which, in turn, were guided
by a theoretically grounded conceptual model. Even though the
cancer care continuum is complex, encompassing all services from
screening to palliative care, this study focused on interim cancer
care when patients demand accessibility to treatment options after a
confirmed diagnosis.

The measure on realized availability of the essential services
uncovered that slightly over half (range: 55%-57%) of the patients
had access to such healthcare services as medical consultation,
drugs, laboratory diagnosis, imaging, and radiotherapy. This
suggests that many patients still lacked access to essential
healthcare services in the city. There was a concordance between
the reports of those with a relatively higher level of realized access
and those who perceived good access to healthcare services
(Supplementary Material). A recent qualitative study that engaged
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senior providers in one of the study settings remarked that the lack
of an adequate number of oncologists, oncology nurses,
radiotherapy technologists, and medical physicists was a challenge
while the number of cancer cases was growing (31). The obtained
figure on accessibility of most of the services, in the current study, is
much lower than a report from cancer survivors in the United
States, which outlined that only 6% of the patients had reported not
to receiving general medical care services required in this group of
patients (32).

Evaluating the cost of healthcare services received at the health
facilities, it was found that only a small proportion (11.5%) of the
patients could afford them, indicating that the services were
unaffordable for nearly the entire population. The affordability of
the services in the present settings was still lower compared to the
figure reported in the latest study conducted in Rwanda, where 20%
of the anticancer medicines were affordable (33). One potential
difference between the results could be that the current study
considered all estimated patient expenses for services received in
the month, while the latter evaluated only medicines. We
considered the wage days to calculate affordability; the method
used in the latter was not clearly stated.

The availability of essential diagnostic services in the study
settings was reported to be maintained during most of the time
patients visited the facilities (95%), while essential anticancer drugs
were available at a lower percentage (41%). The figure is the same as
the one reported at public hospitals in Rwanda (33). A study in
Mexico reported that the availability of anticancer drugs at public
hospitals was 61.2% (34).Though the difference in the latter could
be assumed to happen as a result of a better health system in a
middle-income country, the finding revealed that the availability of
anticancer medicines was far behind the recommended 80% target
of the WHO (35).

Nearly two-thirds of the patients with cervical cancer in Addis
Ababa have perceived good access to healthcare services. The low
perception in a third of the cases could reflect the lack of sufficiency
in the physical, financial, and system-level factors that patients face
across the continuum of medical care, which, in turn, is close to the
figure in the realized access. The report by Haileselassie et al. (31)
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TABLE 3 Objective measures of access to healthcare services among
patients with cervical cancer in Addis Ababa, Ethiopia (n=391).

Variable Category Frequency Percent

‘ 56.5

Nearest health facility from Accessible 221
home to seek general medical
consultation services for the Inaccessible 170 435
current health problem
Nearest health facility from Accessible 224 57.3
home to get drugs for the
current health problem Inaccessible 167 ‘ 427
Nearest health facility from Accessible 223 ‘ 57.0
home to get laboratory
diagnosis services for the Inaccessible 168 43.0
current health problem
Nearest health facility from Accessible 222 ‘ 56.8
home to get imaging
diagnostic services for the Inaccessible 169 432
current health problem
Nearest health facility from Accessible 218 55.8
home to get radiotherapy for
the current health problem Inaccessible 173 ‘ 442
Affordability of cost of Affordable 10 11.5
healthcare services received (<1
(n=87)* day’s wage)

Unaffordable 77 88.5
Availability of any of the Yes 107 414
essential generic drugs
(cisplatin, carboplatin, No 252 58.6
bleomycin, paclitaxel/
docetaxel, rituximab,
bevacizumab, gemcitabine) or
their brand counterparts at
the health facility during the
study period (n=259)
Availability of basic Yes 372 95.1
diagnostic services
(laboratory, ultrasound, No 19 4.9
histopathology) required for
the current illness

*Estimation made for non-insured patients and an LPGW daily wage of 50 ETB per minimum
wage reported in 2015 (29) and method used elsewhere (30).

demonstrated that the perception of patients with cancer about
themselves and their trust in the health system remains challenging,
along with external factors such as providers, administration, and
technology. According to Bourque and Loiselle (2022) (36), how
healthcare services are structured, including setting, schedule, and
location, are critical in cancer treatment that patients would raise
concerns about and influence their perception. From the findings,
one could note that realized poor experience during the uptake of a
health service can prompt patients to perceive it negatively,
influencing their poor utilization of health services provided. One
study highlighted that the lack of high-technology equipment, poor
coordination, and unskilled professionals would be barriers to
quality oncology services (37).

Assessment of factors associated with perceived good access to
healthcare services revealed that inpatients, average monthly
income below the extreme poverty line, occupation groups,
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namely jobless and others (merchants, students, farmers and
housemaids) were less likely to have perceived good access to
healthcare. The lower rate of perception of adequate access
among inpatients could be derived from the fact that
hospitalization is associated with high costs and the availability of
adequate health infrastructure compared with ambulatory services.
On the contrary, the hospitals lack sufficient resources. Recent
studies indicated that lack of supplies, trained professionals, and
service costs were among the common challenges to delivering
quality healthcare services at Tikur Anbessa Specialized Hospital
(TASH) (31, 38). Patients’ income level, either independently
(jobless) or indirectly through the aggregate variable ‘others *, can
also be a significant driver of perceived poor access to healthcare
services in the current setting. This is likely because, patients with a
relatively higher income level can afford direct and indirect medical
or nonmedical expenses compared to those with lower monthly
earnings or no job. Generally, lower income is associated with
negative utilization of cancer care (39). On a further diagnosis, it
was noted that there was a significant difference in average monthly
income level of the households between housewives and those
reporting as ‘obless’ (mean difference: 2267.8; 95% C.I: 678.7-
3856.8, p=0.001). On the other hand, the group coded as ‘others’
was comprised of 79.5% identified as merchants among whom 71%
were members of the CBHI scheme. A possible account on the
inverse relationship between CBHI coverage and perceived good
access to healthcare has been elucidated in the next paragraph.

On the contrary, patients with no CBHI coverage, those with
poor dietary habits, and those with good social support were more
likely to have perceived good access to healthcare services. The
observed negative relationship between CBHI scheme coverage and
good perceived access to healthcare might not be direct, which, in
turn, is against the usual understanding. Acting as an intermediary,
the extent of patient satisfaction could predominantly affect
patients’ perceptions of quality in healthcare services rendered
(40). Patients enrolled in a CBHI scheme have been reported to
have poor or moderate satisfaction with the services they received
(41). This, in turn, could be attributed to patients’ increased
demand and expectation to consume quality health services
following their investment in the scheme compared to those not
enrolled in it. This also has a link with the perceived acceptability,
accommodation and awareness domains of access. On a related
note, the positive association between poor dietary habits and
perceived good access to healthcare services might be indirect, as
the observed relationship between the two variables appears to be
quite unapparent. From the chi-square analysis, it was noted that a
higher proportion of patients with poor dietary habits were on
outpatient visits (54.0%) as compared with those attending the
centers as inpatients (29.2%) (p=0.021). Social support is integral to
cancer care as it combines and optimizes patient factors,
psychosocial and economic issues, and health system-related
dimensions. A recent study in one of the current settings revealed
that family caregivers had an immense role in patients’ treatment
uptake, enhancing patient-provider communication and providing
psychosocial support (42).

This study has employed both objective and subjective measures
of access to assess the current extent of health service accessibility
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TABLE 4 Factors associated with perceived good access to healthcare services among patients with cervical cancer in Addis Ababa, Ethiopia (n=391).

Variable Category Perceived access to 95%Cl 95% ClI
healthcare services for COR for AOR
Poor (n)  Good (n) Lower Upper Lower = Upper
Service classification Outpatient 103 264 Ref Ref
Inpatient 19 § 0.10 0.04 ‘ 0.28 0.20* 0.06 0.67
Marital status Single 4 16 Ref Ref
Married 64 161 0.63 0.20 1.95 1.35 0.28 6.58
Widowed 24 52 0.54 0.16 179 3.40 0.60 19.25
Separated or divorced 30 40 0.33 0.10 1.10 1.33 0.25 7.14
Able to read and write Yes 56 187 Ref Ref
No 66 82 0.37 0.24 ‘ 0.58 0.93 0.46 1.86
Occupation Housewife 29 99 Ref ‘ Ref
Private employee 25 96 L13 0.62 2.06 0.50 0.20 1.27
Government employee = 4 25 1.83 0.59 5.69 0.66 0.15 2.89
Jobless 46 28 0.18 0.10 ‘ 0.33 0.19% ‘ 0.08 0.46
Others** 18 21 0.34 0.16 0.73 0.30* ‘ 0.11 0.84
CBHI coverage*** Yes 111 193 Ref ‘ Ref ‘
No 11 76 397 2.03 7.80 4.16% 176 9.85
Household’s average monthly income = <3567 ETB 92 70 0.12 0.07 ‘ 0.19 0.19* 0.10 0.35
>3567 ETB 30 199 Ref Ref
Number of family members Five or less 96 232 1.70 0.98 ‘ 2.96 1.43 » 0.66 3.07
>5 26 37 Ref ‘ Ref
Presence of social support Yes 33 134 2.68 1.68 ‘ 4.26 3.81% 1.96 7.41
No 89 135 Ref ' ‘ Ref
Dietary habit Poor 41 164 3.09 1.97 ‘ 4.83 2.36* 1.28 4.35
Good 81 105 Ref Ref
Age category (Yrs.) 50 or less 52 186 3.02 1.94 ‘ 4.70 191 0.89 4.14
>50 70 83 Ref Ref
Physical exercise Poor 76 197 1.66 1.05 . 2.61 1.01 ' 0.52 1.94
Good 46 72 Ref Ref

4 : call

0Odds Ratio.

2

significant

**Includes merchants, students, housemaids, and farmers; ***Community-based health insurance; COR, Crude Odds Ratio; AOR, Adjusted

Model fitness results: Omnibus test of fit model: X*(16)=194.67; p<0.001; Hosmer & Lemeshow test:X*(8)=10.40; p=0.24; Nagelkerke R%:55.0%; Test of multicollinearity: VIF of 1.1 to 1.4.

for patients with cervical cancer. Strong adherence to statistical
model assumptions has also been followed to ensure the validity of
the findings to be generalized across Ethiopian settings. Efforts were
made to minimize potential bias introduced during data collection.
With this, assessing access to healthcare services among patients
with cervical cancer in Addis Ababa provides a comprehensive
understanding of the challenges they face and informs targeted
interventions to improve healthcare delivery, reduce disparities, and
enhance overall health outcomes. Nonetheless, there were
limitations to this assessment. Firstly, the study was limited only
to the population in Addis Ababa City, and the findings generated
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may not reflect the actual extent of the situation in other contexts of
the country. Secondly, the scope of healthcare services considered in
the work entailed mainly treating confirmed cases; hence, it did not
embrace all packages of essential health services, such as screening
and diagnosis.

5 Conclusion

The present study revealed that nearly half of the patients with
cervical cancer in Addis Ababa have optimal access to most of the
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healthcare services required for their treatment. Lower income
levels to the extreme poverty line, occupation groups with no job
or farmers, and admission to the inpatient were negatively
associated with perceived good access to healthcare services. In
contrast, absence of CBHI coverage, social support, and poor
dietary adherence were positively associated with perceived good
access to healthcare services. The Ministry of Health should take
steps to map and facilitate the expansion of cancer care centers
equipped with complete infrastructure to low-access areas.
Specifically, health leaders should map drug availability, allocate
resources strategically, strengthen the supply chain, explore
partnerships, enforce regulations, invest in capacity building,
establish monitoring systems, conduct patient education,
collaborate internationally, and offer incentives to the
pharmaceutical industry. Efforts by health facilities to improve the
quality of services offered irrespective of CBHI coverage status
could impact patients’ satisfaction positively. Existing facilities
should equip themselves regarding the availability of drugs, health
technologies, and trained providers. Finally, patient education and
public awareness addressing illiteracy related to cancer prevention,
detection, and management should be actively implemented across
health facilities and schools. Future research should also involve
patients with other types of cancer and employ various
methodologies, such as concentration indicators and the Gini
coefficient, to evaluate healthcare access comprehensively across
all regions in the country.
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Abstract
Background

Accessing healthcare services is a multifaceted phenomenon involving various elements,
encompassing the demand, identification, reach, and utilization of healthcare needs. The lit-
erature offers methods for capturing patients’ perceptions of healthcare access. However,
to accurately measure patient perceptions, it is imperative to ensure the validity and reliabil-
ity of such instruments by designing and implementing localized language versions.

Aim
The primary aim of this study was to validate the Amharic version of the perceived access to
health-care services among patients diagnosed with cervical cancer in Ethiopia.

Method

A cross-sectional study was conducted among cervical cancer patients at oncology centers
in Addis Ababa, Ethiopia. A consecutive sampling approach was used and data collection
took place from January 1 to March 30, 2023. Following initial validation and pretesting, a
KoboCollect mobile phone application was employed for data collection. Subsequently, the
collected data underwent cleaning in Microsoft Excel and analysis through Amos software
v.26 and R programming. Various validity and reliability tests, such as content validity, con-
vergent validity, face validity, divergent validity, known-group validity, and reliability tests,
were executed. A second-order confirmatory factor analysis was developed to calculate
incremental model fit indices, including CF| and TLI, along with absolute measures, namely
SRMR and RMSEA.

Results

A total of 308 participants were involved in the study, with 202 (65.6%) being patients
referred from outside Addis Ababa. The initial evaluation of content validity by expert panels
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indicated that all criteria were met, with a CVR range of 0.5 to 1, I-CVI values ranging from
0.75to 1, an S-CVI value of 0.91, and face validity values ranging from 2.4 to 4.8. The inter-
nal consistency of items within the final constructs varied from 0.76 to 0.93. Convergent,
known-group, and most divergent validity tests fell within acceptable fit ranges. Common
incremental fit measures for CFl and TLI were achieved with corresponding values of 0.95
and 0.94, respectively. The absolute fit measures of SRMR and RMSEA were 0.04 and
0.07, indicating good and moderate fit, respectively.

Conclusion

The study indicated a high internal consistency and validity of items with good fit to the data,
suggesting potential accuracy of the domains. A five-domain structure was developed which
enables adequate assessment of perceived access to health-care services of patients with
cervical cancer in Ethiopia. We suggest that the tool can be utilized in other patient popula-
tions with a consideration of additional constructs, such as geographic accessibility.

Background

Access to healthcare services is a multifaceted phenomenon encompassing broader concepts,
involving the demand, identification, reach, and utilization of healthcare needs within the con-
text of the ability to provide these services [1]. Frequently, access in the healthcare context has
been viewed as the capacity of patients to reach services, healthcare providers, or institutions
without encountering geographic, economic, or social barriers [2]. Gulliford et al. [3]. has
argued that defining access in healthcare involves considering both vertical and horizontal
equity factors across at least four dimensions: supply, utilization, acceptability, and affordabil-
ity of services. Certain authors have presented clear and separate definitions of healthcare
access. According to the theory by Penchansky and Thomas [4], access is achieved when the
dimensions of affordability, availability, accessibility, accommodation, and acceptability, per-
taining to both client and provider characteristics, are satisfied. Latter, an additional dimen-
sion, awareness, has been added by Saurman [5] as an integral component to access that
should be considered along with the earlier dimensions.

Researchers have devised and suggested methods to capture patients’ perceptions regarding
access to healthcare services. Levesque et al. [1] introduced a more intricate assessment of
access that took into account the capabilities of both recipients and providers. According to
the authors, a comprehensive understanding of access involves measuring five dimensions of
ability for accessibility (Approachability, Acceptability, Availability and accommodation,
Affordability, Appropriateness) and the abilities of populations (Ability to perceive, Ability to
seek, Ability to reach, Ability to pay, Ability to engage). On the other hand, a literature review
by Quinn et al.(2017), highlighted that eleven main domains which six were related to access
(access to primary care, specialty care, urgent care, spatial access, communication and cultural
access) and five were related to care coordination(longitudinal, relational, informational,
cross-boundary and follow-up) were reported [6]. An adaptation of previous theories has been
utilized by Zandam et al. (2017) in Nigeria to develop a six-domain construct of access from
users perspective [7]. In a more recent development, a Persian version of a questionnaire
assessing perceived access to healthcare based on six domains was created, tested, and
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validated in patients attending health centers [8]. A summary of the main definitions or
dimensions proposed in the literature is presented in the table below (Table 1).

Given the descriptions and concepts provided thus far, individuals may perceive access to
healthcare services differently in various contexts. Currently, perceptions of the primary
domains, namely geographic accessibility, availability, affordability, acceptability, accommoda-
tion, and awareness, serve as crucial indicators influencing healthcare utilization, especially in
Ethiopia. These domains are elucidated by various theories present in the literature, applicable
in the developing context [9, 15]. Although there has been growing progress in various
domains facilitating the measurement of access to healthcare resources, a gap exists in the vali-
dation of these tools for different contexts, where each component may be psychometrically
understood inconsistently. The widespread adoption of validating a localized version of psy-
chometric measures is particularly evident, especially in the case of cancer patients [16-18].
The approach ensures that the instrument is suitable, culturally sensitive, and reliable within
the distinct context of the target population. Addressing this knowledge gap is a key objective
of the study, especially in the Ethiopian context where the utilization of health services is con-
siderably shaped by patients’ perceptions [19, 20].

While ensuring the access of populations to health-care services still remains as a big chal-
lenge globally [21, 22], the problem faces a double-burden in Ethiopia augmented with

Table 1. Summary of definitions or di i of access ly reported in the literature.

Study ID. and reference Summary of Definitions, Models, or Dimensions

Cabieses and Bird, 2014 [9] | The article outlined a glossary of terms and clarified the concept of access,
underscoring its relevance to low and middle-income countries.

Buss et al., 2009 [10] It delineates a managerial approach for healthcare access and emphasizes the
administrative responsibilities essential for ensuring accessibility to health coverage,
providing a detailed account of the execution of these tasks.

Gulliford et al., 2002 [3] Highlighted the dependence of access on the affordability, physical accessibility, and
acceptability of services.

Aday and Andersen, 1974 The article explored indicators related to access to healthcare services. In this

[11] framework, the dimensions of system and population were classified as process
indicators, while utilization and satisfaction components were recognized as outcome
indicators within a theoretical model of access.

Penchansky and Originally introduced, a definition stipulating that access is demarcated by five

Thomas,1981 [4] distinct dimensions: availability, accessibility, accommodation, affordability, and
acceptability.

Levesque et al.,2013 [1] Formulated the five dimensions of accessibility as follows: 1) Approachability; 2)

Acceptability; 3) Availability and accommodation; 4) Affordability; 5)
Appropriateness. Simultaneously, the Levesque framework established five
corresponding abilities of populations to facilitate access: 1) Ability to perceive; 2)
Ability to seek; 3) Ability to reach; 4) Ability to pay; and 5) Ability to engage.

Beth E Quill, 2008 [12] Defined access to healthcare as the achievement of individual utilization of healthcare
services and the factors that either enable or impede one’s health.

IOM,1993 [13] Outlined access to medical care as the timely utilization of individual health services
aimed at achieving optimal health outcomes. Emphasized that such access should be
marked by safety, effectiveness, timeliness, patient-centeredness, efficiency, and
equity.

Anderson, 1968 [14] Proposed the initial three-stage behavioral model of healthcare access, utilizing
predisposing, enabling, and need components to explain the varied utilization of
medical care services by families.

Saurman, 2016 [5] Modified Penchansky’s access model by integrating the component of awareness.

Quinn et al., 2017 [6] Expressed that metrics like 1) acceptability of the distance to the care site, 2) the
burden on patients to access and coordinate care and billing, and 3) provider
familiarity with veteran culture and processes are limited in standard assessment
instruments.

https://doi.org/10.1371/journal.pone.0300815.t001
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inequitable accessibility of inputs [23, 24] and poor uptake of services on the other end [25].
This may be attributed to differences in the level of health facilities, economic status of
patients, provider-related issues, and causes rooted in local contexts. While the healthcare sys-
tem in Ethiopia primarily emphasizes a preventive approach, initiatives to enhance tertiary
care services, especially for individuals with cancer, are in their early stages. The country intro-
duced its initial national cancer control plan, aligning with the national priorities of the Health
Sector Transformation Plan (HSTP) 2015/16-2019/20. The goal was to reduce the incidence
and mortality of cancer through comprehensive preventive and treatment strategies [26]. As
yet, the incidence of cervical cancer and its associated risk factors is increasing, establishing it
as the second most prevalent and the second most fatal cancer in the country according to a
2018 report [27]. A recent qualitative study highlighted that lack of awareness, misconceptions,
and negative perceptions were common reasons for the low uptake of cervical cancer screening
[20]. Another study reported that patients had low perceptions of risk to cervical cancer while
availability of equipment, space and training for providers [28]. Due to the abstract and com-
prehensive nature of the concept, the existing reports in Ethiopia may not provide a full picture
of the issue under consideration. This could be due to reports focusing on only certain
domains, employing solely qualitative methodologies, or using non-validated tools. Conse-
quently, comprehending the extent of the problem and its contributing factors may pose a
challenge, given the lack of standardized and validated tools, especially for patient reported
outcomes that involve a psychometric component. Psychometric measures facilitate the
modeling and establishment of how psychological constructs, like human intelligence or psy-
chological abilities, can be quantitatively estimated based on a set of observable scores [29].
Their function in illustrating individual cognitive variations and attitudes toward a behavior
can assist researchers in making informed decisions when crafting a study, including deter-
mining the optimal number of trials for a task [30]. Additionally, measuring patients’ percep-
tions of the care provided at tertiary centers is highly significant for identifying their
expectations and designing appropriate interventions [31, 32].

The objective of this study was to validate the psychometric assessment of the Amharic-ver-
sion regarding patients’ perceived access to healthcare services in the Ethiopian context. Access
to healthcare services was treated as a second-order latent factor, incorporating additional
latent domains reported in the literature as first-order factors.

Methods
Study context, design, and population

This research was conducted at the oncology centers of two tertiary public hospitals, Tikur
Anbessa Specialized Hospital (TASH) and Saint Paul’s Hospital Millennium Medical College
(SPHMMC) in Addis Ababa, Ethiopia. These hospitals are among the top referral units in the
country, providing specialized and comprehensive healthcare services along with medical
training. Established in 1969 by the German Evangelicals, SPHMMC is currently under the
administration of the federal Ministry of Health of Ethiopia (FMOH). In addition to its aca-
demic functions, it offers a diverse range of healthcare services with 392 beds, serving an
annual average of 200,000 patients and a catchment population of over 5 million [33]. The hos-
pital, currently, provides all chemotherapy services except radiotherapy to patients diagnosed
with cervical cancer. TASH is likely the oldest and largest referral hospital in the country,
boasting 700 beds and being owned by Addis Ababa University. In addition to providing train-
ing across various health disciplines, the hospital offers healthcare services to patients referred
from all parts of the country. The hospital’s dedicated oncology unit, situated in the 5" police
station, provides both inpatient and outpatient oncology services, covering radiotherapy,
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chemotherapy, surgery, and chemoradiotherapy [34]. A cross-sectional design was imple-
mented between 1% January and 30™ March 2023 to validate the 30-item Amharic version of
perceived access to health-care services in patients with cervical cancer. Efficient and swift, this
design was deemed suitable for our study, aiming to gauge the validity of constructs related to
access to healthcare services. The assessment occurs at a specific point in time, capturing a
snapshot of the data from patients. All patients with a confirmed diagnosis of cervical carci-
noma, undergoing follow-up during the study period, and consenting to participate, were con-
secutively enrolled. Although not a strictly random selection technique, consecutive sampling
was chosen in this study because the participants shared homogeneity in terms of diagnosis,
the patient population’s number and flow were limited and stable, ensuring temporal repre-
sentation during the three-month data collection period. This technique also reduces selection
bias, provided that the primary referral settings were simultaneously included. As studies sug-
gested that a participant to item ratio of 5:1 or that a sample size of at least 200 would be ade-
quate for factorial validity [35, 36], a total sample of 308 patients was recruited and assessed.

Validity and reliability of the instrument

Ensuring the validity and reliability of any quantitative research tool is a crucial step to assure
the internal and external validity of findings. This is especially pertinent in cases like ours,
where the tool predominantly incorporates a hierarchical and abstract psychometric compo-
nent. This, in turn, plays a significant role in generating robust and accurate results that can be
replicated [37]. The validity and reliability of the instrument used in data collection have been
emphasized, employing a variety of approaches sequentially to ensure its accuracy and consis-
tency. Presently, the concept of access to healthcare remains intricate, and the proposed
domains and items may not comprehensively capture its complexities. Various additional fac-
tors may still influence, potentially resulting in insufficient scoring or factor loading. In some
cases, an item might show reliability without indicating validity, posing a challenge when try-
ing to generalize results. Despite this, the steps highlighted in the guidelines by Tsang et al.
[38], and Yusoff and colleagues [36] were adhered to during the adaptation and validation pro-
cess of the questionnaire. In general, the entire process of instrument development has under-
gone a sequence of five key steps, which include instrument design and adaptation,
translation, validity testing of the draft instrument, piloting, and psychometric evaluation of
the construct. The specific method, whether qualitative or quantitative, to be employed, along
with the detailed steps and necessary inputs during each stage, are described below.

Instrument design and adaptation

The psychometric domains and constructs for assessing patients’ perceived access to health-
care services have been adapted from a recently developed and validated questionnaire by Hos-
eini and colleagues [8]. The tool has demonstrated satisfactory fit in the Persian context, where
the health system and economic conditions are quite similar to ours. In fact, some sections of
the tool were designed and recommended by previous researchers for assessing access to
healthcare [1, 4]. The earlier instrument, which focused on primary healthcare services, has
been modified to suit the current study settings, particularly secondary healthcare services for
patients with cancer. Consequently, the constructs were adjusted to be applicable to any health
facility, not restricted to health centers. The items assessing availability were entirely revised to
inquire about the availability of medicines, an adequate number of staff, and the skills of health
personnel at the settings. The first domain, originally named ’accessibility,” has been changed
to reachability’ to better reflect geographic access to services. Additionally, the first item, the
services I request are given at the health center,” was removed as it was considered redundant
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with specific inquiries under the ’availability’ domain. Furthermore, an item in the ’acceptabil -
ity’ domain has been revised to account for religious diversity in the current setting, in addi-
tion to the cultural differences mentioned in the earlier version. As details on the contents of
sections 1 and 2 of the instrument have been provided in previous sections, the focus of valida-
tion and subsequent descriptions will be on the adapted psychometric instrument. To navigate
cultural nuances during the translation and validation processes, various measures were imple-
mented. These included engaging experts in public health and research with a background in
tool translation, consulting with senior experts familiar with the local health system, ensuring
that all experts involved in the tool content validation were informed about the study objec-
tives, incorporating back-translation, and conducting pilot testing of the instrument.

Forward translation to Amharic version

Two translators took part in the translation process of the initially adapted psychometric
instrument into Amharic. In an effort to minimize disparities in content interpretation, the
principal investigator (PI), possessing a master’s degree in pharmacoepidemiology and consid-
erable experience in translating research instruments, undertook the initial translation of the
original content. Subsequently, a public health specialist, well-versed in tool translation and
qualitative research, and without prior knowledge of the study’s objective, conducted the sec-
ond translation. Any discrepancies arising between the two translations were addressed
through discussion or by seeking the input of a third translator.

Backward translation

In this phase, the Amharic version of the instrument underwent back-translation into English
to ensure the consistency of items with the adapted version and to identify any unforeseen
deviations. Two public health specialists, well-versed in research methodology and unfamiliar
with the study objectives and the intended message of the entire instrument, participated in
the back-translation process.

Content validity

Validity, by definition, refers to the extent to which collected data accurately represents the
phenomenon under investigation or "measures what is intended to be measured” [39]. Both
qualitative and quantitative methods of content validity have been implemented, as they were
employed by a panel of experts in the primary psychometric evaluation of the original tool [8].
The purpose of this assessment was to evaluate the instrument, in a multidisciplinary
approach, for potential use in the Ethiopian context. It is recommended that the content vali-
dation process includes four essential steps: domain definition, domain representation,
domain relevance, and appropriateness of the test construction procedure [40]. As a qualitative
method for ensuring validity, a purposively selected group of health professionals, including
physicians, nurses, pharmacists, researchers, and public health experts, were invited to assess
the domain content, wording, appropriate placement of items, and relevance for measuring
perceived access to healthcare services, specifically in patients with cervical cancer. The selec-
tion of the expert panel was specifically guided by the contents of the tool from the perspectives
of the mentioned professions, some of whom had experience in cancer care and research. Sub-
sequently, individual information was collected and incorporated into the tool before proceed-
ing to quantitative evaluation. The feedback received from the panel played a crucial role in
refining and enhancing the final instrument. A systematic process was followed to incorporate
the feedback, which included thorough reviews of each input, prioritization based on relevance
and potential impact, discussions with panel experts, iterative revisions, and validation.
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The quantitative process of content validation in this study has undergone the necessary
steps outlined elsewhere, including domain definition and representation. The approach was
carried out using both a face-to-face (by panel of experts) and a non-face-to face approach
(using an electronic assessment form) [36] and was centered on assessing the essence, rele-
vance, and appropriateness of the scale.

The evaluation criterion for item relevance was structured using a 3-level Likert scale: "item
is essential,” "item is useful but not essential,” and "item is not essential." Subsequently, content
validity ratio (CVR) and content validity index (CVI) values were calculated. The formula for
content validity ratio was CVR = (Ne—N/2) / (N/2), where Ne is the number of panelists indi-
cating that the item is "essential,” and N is the total number of panelists, as documented earlier
by Lawshe [41]. The decision of whether to include an item in the scale depended on the num-
ber of experts and the corresponding minimum ratio recommended in Lawshe’s table. Panel-
ists or experts were furnished with an evaluation format to assess the level of agreement they
could report based on the essence of the items in question.

Similarly, we employed a widely recognized method of content validity known as the con-
tent validity index (CVI). The CVI assesses the relevance and clarity of items. According to
Davis [42], a 4-point ordinal scale (1 [not relevant], 2 [somewhat relevant], 3 [quite relevant],
and 4 [highly relevant]) was incorporated to evaluate both dimensions.

Utilizing the scale provided in the table, two measures were computed: the item-level con-
tent validity index (I-CVI) and the scale-level content validity index (S-CVI). The I-CVI indi-
cates the proportion of agreement on the relevance of each item, ranging between 0 and 1,
while the S-CVT is defined as "the proportion of total items judged content valid." An I-CVT of
80 percent or higher is generally considered "appropriate” [43]. Some studies suggest that 78%
(0.78) is an acceptable lower threshold for I-CVI, while S-CVI is considered excellent when it
achieves a score of at least 80% [44].

Face-validity

Face validity was assessed to determine if the instrument ultimately gains acceptability based
on its face value by the respondents. This aspect of validity addresses whether an instrument
appears valid to subjects, patients, and/or other participants [38]. One can address this ques-
tion from the participants’ perspective by assessing their agreement with the items and their
wording in the instrument to fulfill the research objectives. Another definition of face validity
is the extent to which a test seems to measure what it asserts to measure. It provides a broad
evaluation as a quick assessment of what the test aims to measure [45]. Face validity can be
assessed using a 5-point Likert questionnaire with options such as *very important,” "impor-
tant,” relatively important,” ’slightly important,” and unimportant.” An item impact score is
calculated by multiplying the frequency and importance. Frequency is determined by the per-
centage of participants with a score of 4 or 5, while importance is assessed by averaging the
sum of scores for each item. Ultimately, the item impact score is obtained by multiplying these
two results. The general guideline is that if the item impact of an item is equal to or greater
than 1.5 (mean frequency of 50% and an importance mean of 3 on the 5-point Likert scale), it
is advisable to retain it in the instrument; otherwise, it may be eliminated [46].

Piloting the instrument

A sample size of 30 participants was employed in this test, a size deemed suitable for identify-
ing any issues (such as ambiguities or misunderstandings) in the instrument, as per docu-
mented acceptability [47]. In this phase, the demographic makeup closely mirrored that of the
broader study population with respect to variables like diagnosis, study setting, and source
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population. However, it’s crucial to emphasize that the pilot sample was separate and not
included as part of the official study population. The primary objective of the pilot testing was
to verify the face validity and internal consistency of the items and assess the duration required
for an interviewer to complete the questionnaire. According to Yusoff [36], acquiring a stan-
dardized method for distributing the tool and conducting interviews, particularly for inter-
viewer-administered questionnaires, was emphasized. Additionally, improvements were made
to the flow, process of items, administration, and logistical aspects of the fieldwork during this
phase. Accordingly, altering the sequence some items, determining the estimated time that an
interview would take, and the management of the data collection process through the Kobo-
Collect application were among the areas revised during this time. The rationales behind the
modifications were to ensure logical flow of items, improve responders’ trust, and ensuring the
quality of the data collected. Finally, at this phase, a preliminary internal consistency test was
performed to make sure if items are eligible for further development. This was done so because
Cronbach’s alpha is not an absolute measure of consistency under all circumstances [48], and
variability across different samples is always inevitable-hence the need to test reliability of the
measure for both the pilot and the construct validation. While the use of Cronbach’s alpha was
meant to check and improve the internal consistency of items per each domain, the confirma-
tory factor analysis was to assess the underlying construct validity of the instrument. In the
context of our study, the goal was to measure specific constructs related to access to healthcare,
and the CFA allows us to confirm that the observed variables (survey items) align with the
hypothesized latent constructs, both at the first and the second order levels.

Initial reliability analysis of factor constructs

Reliability assesses the internal consistency of items within a scale, indicating whether the
items in the instrument are conceptually compatible. In this study, the internal consistency of
item constructs was evaluated using Cronbach’s alpha. While a sample size of 20 to 30 patients
is considered sufficient for evaluating the reliability of a survey instrument, as recommended
elsewhere [49], we used the entire sample of respondents recruited as part of the factor analysis
above, which also enhances the precision of estimates. In doing so, an alpha value of at least 0.7
was deemed acceptable [50].

Confirmatory factor analysis

Construct validity is a crucial concept in assessing a questionnaire designed to measure an
unobservable construct, often referred to as latent variables. Evaluating the construct validity
of a new instrument involves estimating its association with other measures within the same
domain, typically utilizing a different scale. This correlation may manifest as positive, negative,
or null [48]. As such, this study assessed four types of construct validity: convergent validity
(positive correlation), divergent (discriminant) validity (poor correlation), known-group
validity, and factorial validity.

Derived from content analysis, factorial validity was utilized in this study as the suitable
method for evaluating the validity of item constructs within the domains of access to health-
care services. This choice was made due to the presence of 30 items distributed across six latent
domains associated with the concept of perceived access to healthcare. In the analysis of facto-
rial validity, it is expected that several items intended to measure a specific dimension within a
construct of interest would exhibit higher interrelatedness compared to those measuring other
dimensions [7, 48]. This implies that factor analysis unveils relationships among items,
between items and constructs, and among different constructs [51].
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The interpretation of results from the confirmatory factor analysis (CFA) was as follows:
Model fit was considered good if the Tucker Lewis Index (TLI), Normed-Fit Index (NFI),
non-normed-fit index (NNFI), and goodness of fit (GFI) were > 0.95 or acceptable if > 0.90.
Comparative fit index (CFI) and adjusted goodness of fit (AGFI) were considered acceptable
if > 0.90. For the root mean square error of approximation (RMSEA), a fit was considered
good if < 0.05 and moderately acceptable if between 0.05 and 0.08. The ratio of x2 to degrees
of freedom (x2/df) was deemed the best fit when below 2 and moderate fit when it ranged
between 2 and 3 [52, 53]. To distinguish the discriminant validity across included latent vari-
ables in the model, Henseler’s later heterotrait-monotrait (HTMT2) ratio method [54] was
utilized.

Data collection process and quality assurance

After translation and initial content and face validation, data for the study were gathered using
an interviewer-administered structured instrument created in the KoboCollect mobile-based
application. Subsequently, the data were managed through the KoboToolbox server [34]. Five
data collectors, consisting of three individuals with master’s degrees and two general practi-
tioners, were engaged in the data collection process. A one-day training session was conducted
for both data collectors and supervisors, encompassing a comprehensive orientation to
research ethics, study objectives, and familiarity with the instrument. This thorough training
aims to equip data collectors and supervisors with the essential skills, understanding, and cul-
tural awareness needed for consistent and accurate data collection, thereby enhancing the
overall quality and reliability of the study findings. In addition to pretesting and training, con-
tinuous supervision of the data collection process and adherence to the study protocol were
implemented to ensure quality.

Data analysis

Data was cleaned and coded in MS-Excel for windows, R programming [55], and Amos soft-
ware v.26 for analysis [56]. Descriptive statistics were utilized to illustrate participants’ profiles,
while structural equation modeling (SEM) was employed to present model fitness indices, a
standardized correlation matrix, and the structure of the construct. Given the violation of nor-
mality assumptions, measurements were compared against bootstrapped estimates with confi-
dence intervals and standard errors of the sample. Known group validity was confirmed using
Student’s t-test (for two-grouped variables) and one-way analysis of variance (one-way
ANOVA) for variables with more than two categories. The estimates in the t-test were based
on the second row (assuming unequal variances), while the post-hoc pairwise comparison in
ANOVA utilized Dunnett’s T3 calculation [57]. The computation of divergent validity was
estimated the methods proposed by Henseler et al. [54]. The application of the mentioned
models and specified analysis methods was considered suitable for the nature of the collected
data, aiming to generate quantitative findings relevant to the research question objectives.

Ethics consideration

The study received ethics approval from Saint Paul’'s Hospital Millennium Medical College
(SPHMMC) (Ref.no: PM23/284), and a support letter was issued to Tikur Anbessa Specialized
Hospital (TASH) (Ref.no: PM23/295) as part of the mini-grant offer obtained from Saint Paul
Institute for Reproductive Health and Rights (SPIRHR). Verbal informed consent was
obtained from all patients participating in this study. The informed consent process entails a
comprehensive explanation of the study objectives, procedures, and potential risks and bene-
fits to participants. Verbal consent requests are presented to participants, and any questions
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they may have are addressed before securing their voluntary agreement to participate. To
uphold confidentiality and privacy, participant identities are anonymized, data is securely
stored, and access is restricted to authorized personnel. These measures are implemented to
safeguard sensitive information and maintain ethical standards throughout the study.

Results
Characteristics of participants

A total of 308 participants took part in the current survey. Among them, 202 (65.6%) were
referred patients from outside of Addis Ababa. The mean (SD) age of the patients was 50 (+11)
years, ranging from 24 to 83. Over half (57.8%) were married, and approximately half (51%)
had basic literacy skills. Additionally, more than two-thirds (69.5%) reported having a family
size larger than 5. The median monthly income for households was reported to be 4000 ETB,
with a mean (SD) of 4539 (+3325) ETB. About 55.5% of the respondents surpassed the extreme
poverty line according to the World Bank’s income classification for low-income countries.
Among the respondents, 138 (44.8%) were housewives, and nearly three-quarters (74%) had
coverage under community-based health insurance (CBHI). Examining clinical profiles, 128
(41.6%) were in stage II of the disease, followed by 111 (36%) in stage III. The majority (64%)
had no history of any chronic comorbidity (see Table 2). In broad terms, the demographic pro-
file of participants indicates that a significant portion of oncology center attendees were
referred from various regions of the country, were married, had family sizes exceeding 5,
earned monthly incomes above the extreme poverty line, possessed coverage under CBHI, and
had a history of comorbidities. Consequently, the validated instrument is expected to be appli-
cable and relevant to patients with similar characteristics throughout the country.

Initial validity and reliability assessment

In this phase, a series of qualitative and quantitative validity assessments were conducted.
Seven experts with diverse specializations, including clinical (MD), public health research
(MPH), qualitative methods (MPH), pharmacy service (BPharm), Microbiology (MSc), phar-
macoepidemiology (MSc), and lab quality assurance (MSc), were invited to evaluate the con-
tent and face validity of the 30-item adapted instrument. Two experts were involved in both
forward and backward translation processes. After modifying two components (changing the
factor name from ’access’ to reachability’ or referring to geographic access and altering
’screening for cervical cancer’ to ’breast or colon cancer’), quantitative measures were derived
from expert opinions. The first adjustment aimed to prevent confusion. In the earlier version,
the term ’access’ referred specifically to geographic access, causing confusion with the broader
concept of access covering all constructs under investigation. In the second modification, we
opted to replace "screening for patient breast or colon cancers" instead of cervix. This change
was made to align with the study population, which consists of patients already diagnosed with
cervical cancer. The Content Validity Ratio (CVR) calculated ranged from 0.5 to 1, while the
Item-Level Content Validity Index (I-CVI) values varied from 0.75 to 1. The Scale-Level Con-
tent Validity Ratio (S-CVR) was 0.91. Additionally, face validity scores ranged from 2.4 to 4.8.
The obtained content validity ratio (CVR) and item-level content validity index (I-CVI) values
suggest strong content validity for the instrument. Higher values indicate a consensus among
experts on the necessity and relevance of the items, affirming the quality of the instrument in
assessing the intended constructs related to healthcare access in the study context. Following
content and face validity assessments, the instrument was distributed to a sample of 30 partici-
pants to measure its reliability. The Cronbach’s alpha for the entire scale was 0.72. Higher
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The obtained content validity ratio (CVR) and item-level content validity index (I-CVI) values
suggest strong content validity for the instrument. Higher values indicate a consensus among
experts on the necessity and relevance of the items, affirming the quality of the instrument in
assessing the intended constructs related to healthcare access in the study context. Following
content and face validity assessments, the instrument was distributed to a sample of 30 partici-
pants to measure its reliability. The Cronbach’s alpha for the entire scale was 0.72. Higher
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Table 2. Characteristics of study participants among patients visiting oncology centers in Addis Ababa, Ethiopia.

Characteristic Label Frequency Percent
Residence

Addis Ababa 106 344

Outside Addis Ababa 202 65.6
Age category (Yrs.)

50 or less 184 59.7

>50 124 40.3
Marital status

Married 178 57.8

Single 15 4.9

Separated 10 32

Divorced 33 10.7

Widowed 72 23.4
Literacy status

Yes 157 51.0

No 151 49.0
Number of family members

5 or less 214 69.5

>5 94 30.5
Average monthly income™

3567 or less ETB 137 44.5

>3567 ETB 171 55.5
Presence of social support

Yes 167 54.2

No 141 45.8
Employment status

Government employee 18 5.8

Private employee 53 17.2

House wife 138 44.8

Jobless 49 15.9

Others** 50 16.2
Current status of CBHI coverage

Yes 228 74.0

No 80 26.0
Stage of cancer

Stage I 48 15.6

Stage IT 128 41.6

Stage III 111 36.0

Stage IV 21 6.8
Presence of any chronic comorbidity

Yes 114 37.0

No 194 63.0

*classification was based on the 2022 update on extreme poverty classification (USD 2.15/person/day) for low income countries [58] and the USD and Birr exchange
rate in August 2023.
** indicates merchants or farmers.

https://doi.org/10.1371/journal.pone.0300815.t002
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Table 3. Factor-level reliability test assessment of indicators on perceived access to healthcare among patients visiting oncology centers in Addis Ababa, Ethiopia.

Factor Number of Factor-level reliability (std. | Item Reliability if an item is dropped (std. | Remark
items alpha) label alpha)

Availability 2 0.76 AV3 0.62 Retained after removal of AV1 and AV2
AV4 0.62

Acceptability 7 0.93 AC1 0.92 Retained after removal of items AV6 and AV7
AC2 0.92
AC3 0.91
AC4 0.92
ACS5 0.92
ACS8 0.92
ACY 0.92

Affordability 3 0.87 AF1 0.75 No item has been dropped
AF2 0.73
AF3 0.95

Accommodation | 3 0.76 ACC1 0.81 Retained after removal of items ACC2, ACC3,
ACC4 0.63 and ACC6
ACC5 0.56

Awareness 4 0.90 AW1 0.86 Retained after removal of AWS5
AW2 0.91
AW3 0.85
AW4 0.87

https://doi.org/10.1371/journal.pone.0300815.t003

alpha values, typically greater than 0.7, reflect stronger internal consistency, reinforcing the
instrument’s reliability in consistently measuring the factors under investigation.

Internal consistency of factors

As illustrated in Table 3 below, an assessment of factor-level reliability was conducted to evalu-
ate the internal consistency of item constructs within each of the six domains. If the removal of
an item resulted in an improvement in factor-level consistency, that specific item was
excluded. However, all factors were required to exhibit a Cronbach’s alpha of at least 0.7 to
qualify for subsequent factor analysis. Additionally, a factor loading of at least 50% in the struc-
ture matrix was expected. Despite the factor 'reachability’ achieving an acceptable Cronbach’s
alpha value of 0.98 with two items, it was excluded from the final second-order structure
matrix due to its very low loading (0.12).

Convergent validity

The assessment of convergence among the items within each factor and the latent variables
explaining perceived access to healthcare services involved evaluating composite reliability
(CR) and average variance extracted (AVE). Upon examination of these measures, it was
observed that all factors met the recommended minimum threshold of 0.6 for CR, signifying a
high level of reliability for the scale. This measure aligns with Cronbach’s alpha values, suggest-
ing good construct reliability. Similarly, the AVE for each scale was computed, and the find-
ings indicated that the average reliability of each factor exceeded the recommended threshold
of 0.5, affirming model fit. In conclusion, both CR and AVE measures support the notion that
the construct fits the data well. Additionally, the higher CR compared to AVE suggests strong
reliability. The latent variables of the first-order scale were treated as inputs for the second-
order model (Table 4).
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Table 4. Convergent validity of latent factors in perceived access to health-care services in patients with cervical
cancer visiting oncology centers in Addis Ababa, Ethiopia.

Factor Composite reliability (CR) Average variance extracted (AVE)
Availability 0.67 0.67
Acceptability 0.93 0.67
Affordability 0.88 0.72
Accommodation 0.77 0.54
Awareness 0.90 0.69
Perceived access to health care 0.95 0.80

https://doi.org/10.1371/journal.pone.0300815.t004

Divergent validity

The instrument’s divergent validity was assessed using the updated criterion of the hetero-trait
to mono-trait (HTMT2) ratio, as proposed by Henseler et al. (48). This method involves calcu-
lating the ratio of the sum of intra-factor level correlations to inter-factor level correlations to
gauge the discriminant ability of a latent variable in comparison to other latent variables.
Among the ten pairs of factors examined, eight demonstrated an acceptable level of discrimi-
nant validity (below 0.90), while two pairs, specifically acceptability vs. awareness and accept-
ability vs. availability, exhibited a slightly higher value (0.91) compared to the recommended
threshold mentioned earlier (Table 5). While this ratio helps determine the extent to which dif-
ferent latent variables discriminate from each other, the implications of the two factor pairs,
acceptability vs. awareness and acceptability vs. availability, showing higher values (0.91), sug-
gest a potential overlap or shared variance between these constructs. This may indicate some
degree of interrelatedness or conceptual similarity between acceptability and awareness, as
well as acceptability and availability.

Known-group validity

The instrument’s validity was assessed by examining its ability to discriminate between various
groups within the same sample, anticipating differences in their perceptions of access to
healthcare services. These groups included income category, health insurance coverage, social
support presence, and occupation. The construct effectively differentiated between groups
based on average monthly income, with those above the extreme poverty line scoring signifi-
cantly higher than those below the line (t = -5.95; df = 187.8; p<<0.001). Similarly, individuals
with current community-based health insurance (CBHI) coverage exhibited a relatively low
mean aggregate score, indicating a poorer perception of access to healthcare services (t = -5.65
df = 200.7; p<0.001). Moreover, respondents reporting any form of social support had a signif-
icantly higher mean aggregate score for perceived access to healthcare services (t = 3.39;

df = 186.4; p = 0.001). Furthermore, a post-hoc analysis using one-way ANOVA with

Table 5. Divergent validity of latent factors in perceived access to health-care services in patients with cervical cancer visiting oncology centers in Addis Ababa,

Ethiopia.
Awareness
Accommodation 0.76
Acceptability 0.91 0.81
Affordability 0.74 0.66 0.79
Availability 0.85 0.76 0.91 0.74
Awareness Accommodation Acceptability Affordability Availability

https://doi.org/10.1371/journal.pone.0300815.t005
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Dunnett’s T3 comparison method revealed variations in perceived access to healthcare services
among different occupation groups. Specifically, government employees had a significantly
higher mean aggregate score compared to housewives (mean difference = 7.10; 95% CI = 1.85-
12.27; p = 0.003) or those with no job at all (mean difference = 12.72; 95% CI = 5.16-20.18;
p<0.001). The findings from the known group validity analysis indicate that the instrument
effectively distinguishes between groups based on income, health insurance status, social sup-
port, and occupation. Higher mean scores among individuals with income above the extreme
poverty line, those without current community-based health insurance (CBHI) coverage, and
those reporting any form of social support suggest a more favorable perception of access to
healthcare services in these groups. Additionally, the instrument highlights significant varia-
tions in perceived access to healthcare services among different occupation groups, with gov-
ernment employees scoring notably higher compared to housewives or those without
employment. Overall, these results demonstrate the instrument’s ability to discriminate
between diverse groups based on their characteristics and perceptions of healthcare access.

Model fitness indices

The overall fit of the construct was evaluated using various parameters, as outlined in Table 6.
Despite the chi-square statistics for goodness of fit not rejecting the null hypothesis of good fit
(pCMIN<0.001), the ratio of minimum discrepancy to the degree of freedom fell within the
range of 2<CMIN/df<3, indicating a well-fitting model. The normed fit index (NFI), a size-
insensitive measure of fitness, yielded a favorable value of 0.93, suggesting that the present
model was a good fit. An alternative adjustment to the NFI using the incremental fit index
(IFI) and comparative fit index (CFI), both considering sample size and degrees of freedom,
resulted in higher values (0.95), indicating a well-fitted model. Additionally, the Tucker-Lewis
Index (TLI), accounting for degrees of freedom, indicated a better fit. The standardized root
mean square of residuals (SRMR), measuring the difference between observed and implied
correlation matrices, was notably lower at 0.04, well below the recommended ceiling of 0.08.
Lastly, the standardized root mean square error of approximation (RMSEA) value was quite
low at 0.07, suggesting a moderate to acceptable fit of the data to the model (see Table 6).

Observing these results, the model fitness indices collectively indicate a good fit of the data.
While the chi-square statistic did not reject the null hypothesis of a good fit, other indices such
as NFI, IFI, CFI, TLI, SRMR, and RMSEA consistently support the conclusion of a well-fitted
model. These indices consider factors such as size, sample characteristics, and degrees of free-
dom, providing a comprehensive evaluation of the overall fit of the model.

Table 6. Measures of fit indices of latent constructs in perceived access to health-care services among patients
with cervical cancer visiting oncology centers in Addis Ababa, Ethiopia.

Fit measures Fit indices of the default model
CMIN 386
CMIN/df 2.82
IFI 0.95
NFI 0.93
CFI 0.95
RFI 0.91
TLI 0.94
SRMR 0.04
RMSEA 0.07

https://doi.org/10.1371/journal.pone.0300815.t006
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Fig 1. Structural equation modeling of the construct structure in perceived access to healthcare services among
patients with cervical cancer visiting oncology centers in Addis Ababa, Ethiopia.

https://doi.org/10.1371/journal.pone.0300815.g001

The second-order structure of the instrument, comprising 19 items and 5 latent domains,
along with selected model fit indices, is illustrated in the figure below (Fig 1).

Discussion

The objective of this study was to validate the Ambharic version of a psychometric measure
assessing the perceived access to health-care services among patients with cervical cancer in
Ethiopia. The research adhered to the necessary epistemic procedures essential for a psycho-
metric test. Significantly, it addressed a crucial aspect of the validation process by not only
focusing on the measures of interest but also ensuring the validity of the employed procedures
[59]. Validating the measure in the Ethiopian context is crucial as it ensures that the instru-
ment is culturally and linguistically appropriate, contributing to the accurate assessment of
perceived access to healthcare services among the target population in Ethiopia. This valida-
tion enhances the reliability and applicability of the measure in the local context, facilitating
more meaningful and culturally sensitive research in the field of cervical cancer care in Ethio-
pia. Furthermore, preparing and validating a local-language version of an instrument is
deemed beneficial to ensure stability of measures it stands for and eases comparison of
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findings across similar settings. The requirement for a valid tool in such researches stems from
the need in a theoretically founded and precise comprehension of abstract concepts commonly
encountered in health sciences [60].

The initial activity (phase I) involved the design and adaptation of the original instrument,
encompassing both qualitative and quantitative tasks. This was succeeded by piloting the
instrument (phase II) and conducting factorial analysis (phase III), with the latter two phases
discussed in subsequent paragraphs. During the qualitative evaluation, domain-specific items
were revised so that the scope and relevance of an item would be examined to fit in the present
context. As such, consideration from the earlier sources [1, 4, 8] were taken into account with
an effort to fit the population of interest, treatment setting and relevance of a variable. This is
an important element in cross-cultural adaptation of an instrument since failure to consider
current settings may result in deviated outputs [61]. Almanasreh et al., (2019) too regarded
content validation a necessary step as an item is identified than quantitatively scored [40]. In
other words, the expert panels were to evaluate and decide which items to be included in the
new instrument, how the wording should be put in the Amharic version and if some words
should be replaced with synonyms (for example, screening for colon or breast cancer instead
of cancer). In the quantitative component, numeric ratings were assigned to the items within
each domain. These scores were then aggregated and compared against established thresholds.
As a result, the outcomes from the subsequent calculations fell within the acceptable range,
indicating a consensus among expert ratings. The minimum value in the CVR, I-CVI, and
S-CVI were 0.5, 0.75, and 0.91 respectively. Out of a total of 30 items, only two items scored an
I-CVI of 0.75 whereas, in the remaining, it was 0.88 or higher. Hence, most of the scores are in
agreement with suggested ranges in the literature [8, 62]. More specifically, quite conservative
reports in the literature have been reported for an excellent I-CVI score falling at 0.78 or higher
[36, 44, 63].

After the successful assessment of the initial phase and the reliability evaluation of the
piloted instrument on a limited sample size (Phase II), it was subsequently employed on a
larger sample of cases for the assessment of factorial validity. The internal consistency of items
in the factor analysis was found to satisfy the model excellently for most of the constructs.
Sequential improvement was sought for some of the dimensions by dropping items from the
construct. In fact, this was carried out only for those unidimensionality was severely disturbed
and not in cases where the minimum level of at least 0.7 was attained. There is evidence in the
literature claiming that a very high alpha value is not always trustable as it may offer limited
reliability, especially, when testing a scientific knowledge [64]. In addition, we restricted item
inclusion with a factor loading 0.4 or higher both for the first and second order model struc-
tures. This follows the recommendation proposed by Stevens (2012) as the minimum cut-off
criteria for factor loading in structural equation modeling [65]. On the other hand, Hair et al,,
(2011) argued that a standardized factor loadings of at least 0.5 for an item or a construct (for
higher orders) to explain 25% of the variance of a construct of interest [66]. Accordingly, the
final model, in the present study, contained five domains with 19 observed items. One of the
first order constructs ‘reachability’ was not included in the matrix structure of the second
order CFA as its loading value was extremely low (0.12). Alternatively, the six-domain model
could also be structured with acceptable fit assuming independent identification of factors.
However, perceived access to healthcare services should better be conceptualized as second
order construct from the other first order constructs (accessibility, acceptability, availability,
accommodability, and awareness) as it offers a reasonable theoretical basis of the usual health-
care care practice. The observed high internal consistency indicates strong coherence among
items within constructs. The decision to selectively drop certain items, guided by factor load-
ing criteria, enhances the instrument’s applicability and reliability. By retaining only items
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with substantial contributions, the refined instrument becomes more precise, aligned with the-
oretical foundations, and offers improved reliability and validity in assessing perceived access
to healthcare services.

Other measures of validity namely, convergent validity, divergent validity and known-
group validity were performed. The result of convergent validity of items per each construct
was such that both composite reliability (CR) and average variance extracted (AVE) met the
acceptable value of at least 0.6 and 0.5 respectively as suggested elsewhere [67, 68]. Divergent
validity assessment using the improved HTMT2 methods [54] revealed a good fit to the thresh-
old except a couple of the constructs suggesting presence of multicollinearity, i.e the factors
acceptability and availability and acceptability and awareness showed a concern of discrimi-
nant validity. As opposed to items meant for measuring poorly related concepts in which case
the value of discriminant validity would expected to be low [69], this result could be viewed as
to the fact that the constructs considered are substantially correlated. The observed multicolli-
nearity between certain constructs suggests potential overlap or correlation between them.
This could arise due to shared conceptual elements or interconnected aspects of the constructs
being measured. The presence of multicollinearity may impact the interpretation of results by
making it challenging to isolate the unique contributions of each construct. In other words,
the high correlation between certain factors may lead to challenges in attributing variations in
the outcome specifically to one construct, potentially complicating the understanding of the
individual effects of those correlated constructs. The significant multicollinearity observed
between these pairs of constructs may suggest their interconnected nature rather than indicat-
ing a flaw that needs further refinement, particularly in the case of acceptability vs. awareness.
However, a thoughtful examination and exploration are warranted to better understand the
interconnectedness of acceptability vs. availability in the healthcare context. Likewise, the
instrument was able to discriminate between independent groups of the sample with consider-
able discrepancy of the outcome measure. It is presumably sound to accept that people at least
with different income level [70], status of community-based health insurance coverage [71],
presence of social support [72] and employment status [6] do act or react to access of health-
care services quite differently. The convergent validity findings assure that the instrument
accurately measures intended constructs, enhancing its quality. Divergent validity identifies
potential correlations, providing nuanced insights. Known-group validity signifies the instru-
ment’s ability to discriminate among diverse demographic groups, enhancing its utility across
populations. Collectively, these findings affirm the instrument’s quality, reliability, and appli-
cability in assessing perceptions of healthcare access.

The model also demonstrated that the commonly utilized incremental fitness indices,
namely CFI and TLI were achieved with the corresponding values of 0.95, and 0.94. This sug-
gests that the sample data was able to fit the model adequately compared to the baseline (worst
case) model. On the other hand, absolute fit measures, namely RMSEA and SRMAR were still
in the acceptable range with corresponding values of 0.07 and 0.04 respectively. These indices
measure how the hypothesized data fits the model compared to the perfect model. Even
though it has been reported that RMSEA should be 0.05 or lower in order for a model achieves
excellent fit [73], Chen et al. also argued that this classification does not have an empirical sup-
port to identify an absolutely good fit [74]. They proposed that other factors, such as degrees of
freedom and sample size should also be taken into account. A level at or below 0.08 has also
been suggested acceptable fit [36]. The SRMR is a measure of badness of model fit measured
from the residuals covariance and the implied sample with values closer to zero indicating a
characteristic of good fit [75]. The incremental fitness indices, CFI and TLI, indicate that the
sample data fits the model adequately compared to the baseline model, enhancing confidence
in the instrument’s validation. The acceptable range of absolute fit measures, RMSEA (0.07)
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and SRMR (0.04), suggests reasonable model fit. While the commonly cited threshold for
excellent fit is an RMSEA of 0.05 or lower, it’s important to consider additional factors like
degrees of freedom and sample size. The SRMR, with values closer to zero, further supports
the instrument’s good fit. Overall, these nuanced interpretations collectively contribute to the
comprehensive validation of the instrument.

The current study aimed to refine and validate the Ambharic version of perceived access to
healthcare services in the Ethiopian context, where no similar method was available. The
model utilized a hierarchical second-order analysis, aligning with the theoretical conception of
the phenomenon under investigation. Results obtained from the sample were compared with
bootstrapped output, incorporating 95% confidence intervals to mitigate the impact of skewed
distribution. Additionally, the study adhered to a series of recommended steps during the reli-
ability and validity testing processes. However, limitations included an inadequate sample size
impacting generalizability, a lack of discrimination between constructs affecting precision. In
addition, relying on constructs from previous literature may introduce bias and limit adapt-
ability to the specific Ethiopian context, potentially influencing outcomes by overlooking cru-
cial factors.

Conclusion

The Ambharic version of perceived access to health-care services revealed a good fit to be uti-
lized by Ethiopian patients with chronic illness, particularly of cancer diagnosis. The developed
scale embraces multidimensional psychometric domains which comprising of acceptability,
availability, accommodability, affordability and awareness from patients perspective. The
introduction into practice of this instrument will be useful for researchers, health service pro-
viders and policy makers to easily capture the perception of patients on their behavior towards
demanding and consuming health. This will then guide their practice of service delivery and
set for appropriate intervention plans. While the outcomes obtained through the method will
be prone to reports of subjective nature, we recommend that researches and quality improve-
ment initiatives that assess access to health-care utilization of patients also accompany with
objective methods of measurement. We also suggest that the tool can be utilized in other
patient populations with a consideration of additional constructs, such as geographic accessi-
bility. Finally, future studies should prioritize larger samples, refine measurement items, and
adopt a more context-specific approach to construct definition.
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ABSTRACT

Objective This study analysed the spatial and temporal
patterns of cervical cancer incidence in Addis Ababa from
2012 to 2021.

Design An ecological study was conducted from

1 September to 30 November 2023 to examine the
spatiotemporal trends of cervical cancer incidence.
Setting The research was conducted in Addis Ababa, the
capital city of Ethiopia.

Participants Included were all patients with clinically
and/or histopathologically confirmed diagnoses of cervical
cancer.

Data analysis The study employed advanced
analytical tools including R programming, Quantum
Geographic Information System V.3.36.0, GeoDa
V.1.2.2 and System for Automated Geoscientific
Analyses GIS V.9.3.2. Techniques such as Bayesian
empirical testing with a block weighting matrix for
hotspot identification, Global Moran’s | for spatial
autocorrelation, nearest neighbour imputation and
universal Kriging interpolation were used to manage
data gaps. Joinpoint trend analysis and direct age-
standardised incidence rate (ASIR) using the Segi’s
World standard population was applied to compare
trends across subcities. A statistical significance
threshold was set at p<0.05.

Results Between 2012 and 2021, a total of 2435
new cervical cancer cases were recorded in the
Addis Ababa City Population-based Cancer Registry,
with significant spatial clustering observed in Nifas
Silk Lafto, Bole, Kirkos as well as parts of Gulele and
Yeka sub cities (z score>1.96) in 2018. The citywide
age-standardised incidence rate varied from 19 to
26 cases per 100000 women-years during 2013 and
2016, respectively. Subcity trends varied significantly,
with increases and decreases noted in Akaki Kality
and Kolfe Keraniyo over different periods while Bole
subcity showed modest increase at 4.2% APC (95%
Cl: 0.6% to 7.9%; p=0.026).

Conclusion The study highlights substantial
fluctuations in ASIR and significant geographic
disparities in cervical cancer throughout Addis Ababa.
To address these challenges, the implementation

of school-based human papillomavirus vaccination
programmes, alongside targeted interventions, active
campaigns and sustained surveillance, is critical.

,'#? Eva Johanna Kantelhardt

¥ Mathewos Assefa,*

STRENGTHS AND LIMITATIONS OF THE STUDY

= This study’s analysis spans a decade (2012-2021)
using data from the Addis Ababa cancer registry,
offering extensive insights into the spatial and tem-
poral trends of cervical cancer.

= The utilisation of sophisticated spatial and temporal
analytical techniques, including Bayesian empirical
testing and spatial autocorrelation, enhances the
robustness of the findings.

= Dependence on registry data that may suffer from
under-reporting or incomplete records could poten-
tially affect the accuracy of incidence rates.

= The absence of detailed individual-level information,
such as human papillomavirus status and socioeco-
nomic factors, might limit the exploration of specific
determinants of cervical cancer incidence.

These strategies are essential to effectively reduce
the cervical cancer burden and improve health
outcomes in the community.

INTRODUCTION

Cervical cancer continues to be a significant
global health challenge, ranking as the fourth
most common cancer among women, with
nearly 660000 new cases and 350000 deaths
reported in 2022, according to the WHO.'
This burden is especially severe in low-income
and middle-income countries, where access
to prevention and early detection resources is
critically limited.” Cervical cancer is primarily
caused by persistent infection with high-risk
human papillomavirus (HPV) types, partic-
ularly HPV 16 and 18, which are commonly
transmitted sexually.” Preventative and clin-
ical practices focus on reducing the incidence
and enhancing early diagnosis through HPV
vaccination,' regular screening’ % and timely
treatment.” HPV vaccines, especially recom-
mended for young adolescents before virus
exposure, have proven highly effective in
reducing HPV infection rates. Screening
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methods, such as Pap smears and HPV testing, are vital for
the early detection of precancerous lesions, allowing for
intervention before cancer develops. Collectively, these
preventive strategies could significantly reduce cervical
cancer incidence and improve patient outcomes, under-
scoring the need for accessible prevention programmes
in high-risk populations. Prevention efforts and targeted
interventions could be further optimised by using up-to-
date evidence generated through rigorous methodolo-
gies, including spatial and temporal analyses.

Spatial analysis, a branch of geographic analysis
employing mathematical techniques and geometry, eluci-
dates the topological patterns of phenomena. While
geographic information systems (GIS) facilitate the study
and comprehension of real-world processes through
manipulation, analysis criteria and modelling, spatial anal-
ysis, an integral aspect of GIS, allows modelling of both
vectorbased and raster data using sophisticated tools.” Tts
application in health programme monitoring and perfor-
mance indicator display is well documented.®’ Temporal
analysis, on the other hand, observes chronological event
occurrences to reveal trends over time. Combining spatial
and temporal metrics forms a spatiotemporal framework,
an emerging field known as spatiotemporal data mining
(STDM), which encompasses analysing event-based data,
trajectories, time series, spatial maps and raster data. Key
tasks within STDM include clustering, anomaly detection,
frequent pattern mining, relationship mining, change
detection and predictive learning."”

Globally, a variety of studies have depicted either the
spatial or spatiotemporal pattern of cervical cancer,
highlighting the significant role of GIS in its detection
and mapping, along with other cancers,"! According to
a report on the application of spatial analysis in China,
GIS can effectively display the distribution of cancer
cases and employ spatial analysis methods and scanning
statistical techniques to identify key areas of cancer inci-
dence, thereby informing the development of regional
public health policies and recommendations for cancer
screening and resource allocation.'' Many of these studies
rely on national-level or districtlevel cancer registry
centres, ensuring stable population data and high-quality
epidemiological recording. Moreover, a spatial study in
Uganda conducted by Beyer et aldemonstrated the useful-
ness of population-based cancer registry data and geospa-
tial mapping in low-resource settings, supporting cancer
prevention and control efforts and enabling research into
geographic factors influencing cancer outcomes. '

Many findings reported in the literature show an
improvement in combining spatial and temporal anal-
yses. Furthermore, several studies have incorporated
multiple covariate models to assist in identifying poten-
tial factors exhibiting spatial autocorrelation.'** Taking
into account the specifics, Zhao et al demonstrated that
cervical cancer incidence trends over time vary by reli-
gion, indicating disparities in sexual practices, lifestyle
and culturally associated beliefs between Muslims and
Buddhists. This suggests distinct risk factor profiles for

these groups. For example, the elevated incidence rates
(IRs) in Sadao and Hat Yai were reported to be attributed
to the major road leading to Malaysia passing through
these areas, facilitating frequent commercial sex trade. As
such, targeting female sex workers as a vulnerable popu-
lation for screening efforts is imperative to mitigate the
persistent burden of cervical cancer."”

The incidence of cervical cancer in Ethiopia has been
recorded at approximately 22.3 cases per 100000 women
per year, while the age-standardised mortality rates are
estimated at 16.8 per 100000 women-years.'® These statis-
tics highlight the considerable burden of the disease,
positioning cervical cancer as the second most prevalent
and fatal cancer among women.'” Presently, there is a
dearth of evidence concerning the spatial and temporal
trends of cervical cancer, emphasising the crucial need
for targeted resource allocation toward its prevention and
management. This study endeavours to bridge this gap
by offering a comprehensive and current understanding
of the disease’s IR, as well as its spatial and temporal

dynamics in Addis Ababa, Ethiopia.

METHODS

Study area, design and period

The study took place in Addis Ababa, Ethiopia’s capital
city, strategically situated at the heart of the country with
geographic coordinates of 9°2'N latitude and 38°45'E
longitude. Encompassing a total area of 540 km® and
boasting an average altitude of 2400 MASL,'® the city is
divided administratively into 10 subcities: Arada, Kirkos,
Yeka, Addis Ketema, Gulele, Kolfe Keraniyo, Nifas Silk
Lafto, Akaki Kality, Lideta and Bole. An additional subcity,
named ‘Lemi Kura’, was established in 2021, which now
shares a significant portion of the Bole subcity. Currently,
there are 116 woredas (lower administrative units) in
Addis Ababa. According to the 2007 national population
and housing census,'’ Addis Ababa’s population totalled
2739 551, growing at an annual rate of 3.8%. Subsequent
data from 2021 reported a population increase to 3 773
999, with Kolfe Keranyo, Yeka, Nifas Silk Lafto and Bole
subcities recording the highest ﬁgures.w Addis Ababa
serves as the economic hub of the nation, contributing
approximately 29% of the urban gross domestic product
(GDP) and 20% of the national urban employment.21 Its
economy is predominantly service oriented, accounting
for about 75% of its GDP, followed by the industrial
sector at 24.3% (Central Statistical Agency, 2021)." From
1 September to 30 November 2023, an ecological study
design was conducted to assess the spatial and temporal
trends and IRs of cervical cancer throughout Addis Ababa
(online supplemental figure 1).

Populations, data sources and eligibility criteria

The source population consisted of all females residing in
Addis Ababa during the specified review period. The study
population encompassed all newly diagnosed cases from 1
January 2012 to 31 December 2021. Data regarding these
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cases were sourced from the Addis Ababa cancer registry,
while estimates of age-grouped and woreda-level female
populations for the same period were obtained from the
Ethiopian Statistical Service. Exclusions from the inci-
dent cases comprised individuals for whom subcity-level
or district-level data were unavailable, those with source
codes indicating locations outside Addis Ababa and cases
involving cancer sites other than the cervix.

Data extraction and processing

Spatial and temporal data, encompassing patient age,
date of confirmed diagnosis, test method, cancer stage,
treatment history, subcity, woreda/kebele and report
date, were extracted from the cancer registry using a
structured format. To facilitate external comparison, age
data was segmented into 5-year age groups (that is, 0-4,
5-9, ..., 280+) for the period spanning from 1 January
2012 to 30 December 2021 and standardised to the
world standard population proposed by Segi.” Initially,
age-group-specific crude rates were computed for each
subcity. Subsequently, specific crude IRs calculated for
each subcity were weighted by standardised proportions.
Ultimately, age-adjusted cumulative IRs were estimated
by aggregating the weighted rates for each subcity and
for the entirety of Addis Ababa. Microsoft Excel V.10 was
used for all calculations.

Data analysis

Following data processing in MS Excel, additional manip-
ulation and analysis were conducted using a combina-
tion of R programming packages and the Quantum
Geographic Information System (QGIS) V.3.36.0 soft-
ware,” Descriptive statistics were performed to describe
the cohort. Direct age standardisation was performed
using the Segi’s World standard population.22 Age groups
were estimated using a 5-year group age classification.
Reverse geocoding of locations at woreda level was
executed in QGIS using the OpenStreetMap provider.”
For instances of missing geographic coordinates (n=11),
nearest neighbour imputation was performed using R.
Subsequently, GeoDa software V.1.2.2% was used to visu-
alise the spatial distribution of cervical cancer hotspots
and cold spots across 99 geographic locations. The
Local Indicator of Spatial Autocorrelation was applied,
employing the Bayesian Empirical Test with a signifi-
cance threshold of p<0.05. Weight matrix estimation was
conducted using the block method. To address locations
with minimal or absent values, spatial interpolation was
performed using the System for Automated Geoscientific
Analyses GIS V.9.3.2 software.”® The best fitting model,
whether spherical, cubic or Gaussian, was determined
based on the results of semivariogram analysis conducted
for each year’s data. Subsequently, the universal Kriging
method was employed to interpolate and map values at
unknown locations. The spatial dependence of cervical
cancer across the study area was estimated using the
Global Moran’s I statistic and z score. Finally, temporal
trends of incident cases and rates across subcities and age

groups were analysed using the Joinpoint trend analysis
software from the National Cancer Institute.”” The appro-
priate number of joinpoints, which best describes the
underlying structure of the data, was determined using
the Bayesian information criterion (BIC). The results
were presented as annual per cent changes (APC) in
IR per 100000 person-years. Statistical significance was
considered at p<0.05.

RESULTS

Profile of cases and data preparation

From I January 2012 to 31 December 2021, a total of 2441
cases of cervical cancer were reported. Among these, six
cases were missing information at both the subcity and
woreda levels and were consequently excluded, leaving
the number of eligible cases at 2435. The lowest number
of new cases was reported in 2013 (n=191) while the
highest number was recorded in 2021 (n=287). The
majority of these cases were diagnosed by histology of
primary tumour (n=2248, 92.3%), followed by those diag-
nosed through cytology (n=88, 3.6%), and clinical inves-
tigation or ultrasound (n=53, 2.2%). The mean (+SD)
age of the cases was 51.8 (£12.4) years, ranging from 20
to 99. The 25th, 50th and 75th percentiles of age were
42.0, 51.0 and 60.0 years, respectively. The stage of cancer
was unknown for the majority of cases (n=1882, 77.5%).
Among the reported stages, the majority were stage 1IB
(n=160, 6.6%), followed by stage IIIB (n=103, 4.2%), and
stage IV (n=74, 3.0%). All identified cases were malig-
nant; no preinvasive lesions were registered (online
supplemental table 1).

Local spatial clustering of new cases

Assessment of hotspots and cold spots from 2012 to 2021
reveals dynamic spatial patterns in cervical cancer inci-
dence across subcities in the study area. In 2012, 30 high-
high cluster woredas were identified primarily in Nifas
Silk Lafto, Kirkos, Yeka, Gulele, Lideta, Kality and Addis
Ketema subcities, while the majority of woredas (n=61)
were classified as cold spots surrounded by other cold
spots (low-low) (figure 1A).

The trend continued in 2013 with a similar propor-
tion of woredas (n=26) exhibiting high-high clustering
compared with the previous year, while the number of
low=low clustering areas remained consistent (figure 1B).
By 2014, high clusters of cases expanded to Nifas Silk
Lafto, Addis Ketema, Gulele and Akaki subcities, with the
majority of locations maintaining coldspot characteristics
(figure 1C).

In 2015, the number of high-high spots diminished
significantly (n=2), mainly localised in Nifas Silk Lafto
and Kirkos subcities. Conversely, certain woredas in
Nifas Silk Lafto, Akaki, Yeka and Kolfe Keraniyo subcities
emerged as high cluster areas surrounded by low cluster
woredas, while others were identified as low-low or
non-significant spots (figure 1D). Subsequent years saw
fluctuations in clustering patterns. In 2016, an increase
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Figure 1 Clusters of reported cervical cancer cases in Addis Ababa from 2012 to 2016.

in high-high clusters was observed in various subcities,
while other areas remained predominantly cold spots or
non-significant (figure 1E).

This trend continued with minor variations in 2017,
2018 and 2019 (figure 2A-C). In 2020, a restabilised
pattern of spatial dependence emerged, with high—high
areas identified in specific subcities, while the majority
of woredas exhibited low-low or non-significant spatial
dependence (figure 2D). In 2021, there was a further
decrease in high-high clustering, with an increase in loca-
tions exhibiting high—low clusters. However, the majority
of woredas remained either non-significant or low-low

clusters (figure 2E).

Global clustering and interpolation with space and time

The universal Kriging interpolation from 2012 to 2021
sheds light on the spatial distribution of new cervical
cancer cases across Addis Ababa with statistically signif-
icant positive spatial autocorrelation (Moran’s I range:
0.947-0.989). In 2012, hotspots with moderate elevation
above the mean (z score above 0.80) were clustered in
the western part of Kolfe Keraniyo and Nifas Silk Lafto
subcities. Similarly, moderate numbers of cases (z score
0.64-0.80) were observed in most parts of Nifas Silk Lafto,
Kirkos, Lideta, Gulele, Addis Ketema and Yeka, while the
remainder of the city exhibited low clustering near the
entire mean (figure 3A).

Subsequent years showed dynamic shifts in hotspot
trends. In 2013, hotspots shifted to the southern parts of
the city, particularly in Nifas Silk Lafto, Kolfe and Akaki
Kality subcities (zscore above 0.92), with moderate clusters
prevalent in these areas (z score 0.80-0.92) (figure 3B).
By 2014, high clusters of cases emerged in woredas of
Bole, Yeka, Kolfe Keraniyo, Gulele and Nifas Silk Lafto (z
score above 1.0), surrounded by moderate levels of cases
(z score 0.60-1.0), while other subcities exhibited cold
spots or average clustering (z score 0.0-0.60) (figure 3C).

In 2015, areas with z scores above 1.0 indicated signifi-
cantly more cases, particularly in southeastern, eastern
and northeastern parts of Akaki Kality, Bole and Yeka
subcities. Most woredas in these areas reported moderate
numbers of cases (z score 0.80-1.0), with other parts of
the city showing insignificant variability from the mean
(figure 3D). The trend continued in 2016, with high
clusters prevalent in multiple woredas of Nifas Silk Lafto,
Kolfe, Gulele, Yeka and Bole, along with moderate clus-
tering (z score 0.6-1.0), while the rest of the city demon-
strated non-significant variability (figure 3E).

Further years continued to show fluctuations in hotspot
distribution. In 2017 and 2018, an increasing trend of clus-
tering was observed in several woredas of various subcities
with high clusters prevailing in certain areas, namely Bole,
Nifas Silk Lafto, Kolfe Keraniyo, Yeka and Gulele (z score
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Figure 2 Clusters of reported cervical cancer cases in Addis Ababa from 2017 to 2021.

above 1.0) and moderate clustering in neighbouring
woredas (figure 4A,B). Particularly, a statistically signifi-
cant spatial autocorrelation (z score>1.96) was recorded
in 2018 in the subcities, Nifas Silk Lafto, Bole, Kirkos and
parts of Gulele and Yeka (Figure 4B). Similarly, in 2019
and 2020, hotspot patterns persisted in specific woredas,
with high numbers of cases (z score above 1.0) identified
in certain areas across the city (figure 4C,D). The trend
continued into 2021, with specific woredas in various
subcities exhibiting high numbers of cases as that of
2018/2019 (z score above 1.0), indicating the persistence
of hotspot areas (figure 4E). In summary, although many
woredas exhibited strong case clustering from 2012 to
2021, as indicated by high and positive Global Moran's I
values, statistically significant spatial autocorrelation (i.e
p<0.05) was observed only in 2018.

IR of cervical cancer in the city

The IR of cervical cancer in Addis Ababa city was assessed
for the years 2012 to 2021. Analysis of age-standardised IR
per 100000 women-years revealed no significant changes
across the entire city, with rates ranging from a minimum
of 19 in 2013 to a maximum of 26 in 2016. When exam-
ining subcities individually for each year, Kirkos had an
IR of 33 in 2012, followed by Gulele, Nifas Silk Lafto
and Bole, each with an IR of 23 in 2013. In 2014, Arada
recorded an IR of 26, while Yeka had an IR of 32 in 2015,
and again in 2016. Gulele had an IR of 32 in 2017, Bole

recorded an IR of 24 in 2018, Kolfe Keraniyo had an IR
of 30 in 2019, Bole reached an IR of 33 in 2020 and Akaki
Kality had the highest IR of 39 in 2021 (table 1).

Analysis of specific age groups for each year revealed a
consistent increase in cervical cancer risk among individ-
uals aged 45-74 years. The age group with the highest IR
varied across the years: in 2012, it was 50-54 years (IR=5);
in 2013, 60-64 years (IR=4); in 2014, both 50-54 and
60-64 years (IR=4each); in 2015, both 45-49 and 60-64
years (IR=4each); in 2016, 60-64 years (IR=5); in 2017,
556-59 years (IR=4); in 2018, 60-64 years (IR=4); in 2019,
both 45-49 and 60-64 years (IR=4each); in 2020, both
45-49 and 60-64 years (IR=4each); and in 2021, 45-49
years (IR=b) (online supplemental table 2).

Trend analysis of age-specific IRs and count of cases

Figure 5 depicts the trend of age-specific counts
(figure 5A) and IRs (figure 5B) of cervical cancer over
the years. Consistent with the figures in table 1 and online
supplemental table 2, the number of new cases among
age groups 45 through 74 exhibited a steady increase,
particularly noticeable from 2018 onwards (figure 5A).
However, the age-standardised IR per 100000women
per year remained relatively stable from 2017 onwards,
compared with the peak estimate observed in 2016.
Additionally, across the plot, age groups 45 through 74
consistently displayed the highest rates of new cases per
100000 women per year over the years (figure 5B).
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Figure 3 Global clustering of incident cervical cases in Addis Ababa from 2012 to 2016.

Time series analysis of IRs by subcity and year

The comprehensive joinpoint regression analysis
revealed distinct trends in cervical cancer IRs across
various subcities. Akaki Kality, Nifas Silk Lafto and Kolfe
Keraniyo exhibited a single joinpoint, with Akaki Kality
and Nifas Silk Lafto experiencing trend turning points
in 2014, while Kolfe Keraniyo showed a trend change
in 2019. Conversely, the remaining subcities were esti-
mated to have zero joinpoints based on the BIC estima-
tion. In Akaki Kality, there was a notable 10.6% (95% CI:
-46.5% t0 49.4%) APC decrease in IRs from 2012 to 2014.
This, however, was not statistically significant (p=0.598)
suggesting a random variation. However, from 2014 to
2021, the trend reversed, with an almost 10.0% (95%
CI: 5.2% to 15.1%) significant APC increase observed

(p=0.003). Similarly, Kolfe Keraniyo exhibited a statis-
tically significant 13.5% (95% CI: 5.9% to 21.8%) APC
increase in IRs from 2012 through 2019 (p=0.006). Subse-
quently, from 2019 to 2021, there was a decline in the
trend, with an APC decrease of 18.1% (95% CI: -69.6%
to 120.5%) but not statistically significant (p=0.627). And,
in Bole subcity, the trend in cervical cancer IRs showed
a statistically significant but modest 4.2% (95% CI: 0.6%
to 7.9%; p=0.026) APC increase from 2012 through 2021
(figure 6).

DISCUSSION
This study aimed to explore the spatial and temporal
patterns of cervical cancer incidence in Addis Ababa,
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Figure 4 Global clustering of incident cervical cases in Addis Ababa from 2017 to 2021.

Ethiopia, spanning a decade from 2012 to 2021. The
research sought to illuminate how cases were distributed
across various subcities, age brackets and years, offering
crucial insights to inform public health interventions and
resource allocation. The number of newly identified cases
of cervical cancer in Addis Ababa over the past decade
appears to be relatively lower compared with a report for
the eastern African region. In our study, the most recent
data from 2021 indicates an age-standardised IR of 24
cases per 100000 in Addis Ababa, whereas the 2022 esti-
mate for Eastern Africa was reported to be 40.3 cases per

100 000.” The relatively higher figure in the latter report
may be attributed to regional variations in disease burden
across countries, potentially inflating the overall rate.
Understanding the spatial autocorrelation of cervical
cancer within subcities and woredas was a crucial step
in identifying geographic locations with elevated risk
and implementing targeted interventions. The findings
revealed a notable clustering of cervical cancer cases in
specific subcities and woredas within Addis Ababa, with
varying trends observed over the years. The spatial auto-
correlation analysis for each review year indicated that

Table 1 Age-standardised incidence rate of cervical cancer per 100 000 women-years by year and subcity in Addis Ababa,

Ethiopia, 2012-2021

Subcity 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Akaki Kality 26 14 16 21 21 23 22 28 24 39
Nifas Silk Lafto 27 23 21 20 28 25 23 29 24 29
Kolfe Keranyo 14 14 18 11 27 21 27 30 27 18
Gulele 26 23 16 25 19 32 22 21 18 21
Lideta 31 15 22 30 27 26 23 15 11 27
Kirkos 33 22 19 30 29 26 22 15 17 13
Arada 23 17 22 20 18 13 10 19 20 18
Addis Ketema 20 18 22 22 18 17 21 19 20 25
Yeka 29 19 20 32 32 22 21 23 25 29
Bole 17 23 19 30 26 20 24 27 33 25
Addis Ababa 24 19 20 23 26 22 22 24 23 24
Shimels T, et al. BMJ Open 2025;15:2089521. doi:10.1136/bmjopen-2024-089521 7
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the distribution of cervical cancer cases was non-random
and influenced by geographic factors. A similar trend
of clustering in the incidence of non-cervical cancer
types has been reported in Saudi Arabia.”” The risk of
cervical cancer in Thailand also demonstrated spatial
and temporal dependence, revealing higher incidences
in certain provinces such as Chiang Rai and Nan, while
others remained cold spots. Generally, there was a
decreasing trend over time observed in these areas.” In
a nationwide study conducted in South Africa, the inci-
dence of cervical cancer among people living with human
immunodeficiency virus was found to be higher in loca-
tions with accessible health facilities compared with areas
with low affluence. Specifically, the IRs were reported
as 3.18 in areas with accessible health facilities, whereas
in areas with lower affluence, the IRs were recorded at
1527

The stability observed in the age-standardised IRs
of cervical cancer across Addis Ababa city over the
study period is notable. However, comparing the age-
standardised IRs in the current study to a specific year of
2012 with a figure in Shijiazhuang city in China revealed
a significant difference.” Specifically, there was a nearly
tripled figure in Addis Ababa compared with Shijiazhuang
city, with IRs of 24 vs 8.4 persons per 100000women,
respectively. The same figure, however, was comparable
to a finding in Shexian County in rural China, where the
IR was reported as 25.2 per 100000women.” The higher
figure in our study compared with those in China is likely
linked to factors such as differences in access to screening,
prevalence of HPV infection and socioeconomic condi-
tions, all of which may contribute to the disparity in
findings. Ethiopia’s low-income status may hinder wide-
spread cervical cancer prevention efforts, leading to a
higher disease burden compared with more developed
regions like Shijiazhuang city in China. While the stable
IRs suggest a consistent level of risk, it is important to
recognise that cervical cancer remains a significant cause
of morbidity and mortality, particularly among women in
low-resource settings.” ** The estimated age-standardised
IRs in our study remain higher compared with a similar
report in Kampala, Uganda, which documented relatively
low subcounty-level IRs of cervical cancer from 2008 to
2015. However, both studies noted distinct spatial depen-
dence in certain counties, resembling our findings.'* The
observed differences between the two studies could stem
from various factors, including differences in population
demographics, review years, underlying risk factors, and
potential genetic variations, among other factors.

Subcity-level analysis revealed spatial disparities in
cervical cancer incidence, with certain areas consistently
exhibiting higher rates compared with others. Specif-
ically, the subcities of Akaki, Bole and Kolfe Keraniyo
demonstrated an increasing trend, although the latter
showed a slight decline in the last 3 years. These dispari-
ties may stem from various factors, including changes in
population demographics, variations in access to health-
care services, differences in screening and diagnostic

practices, and the prevalence of HIV, among others.
For instance, community-based screening campaigns
conducted by health extension workers have been widely
implemented in the city along with the expansion of many
health centres and a few hospitals over the past decade,
potentially contributing to the number of observed new
cases in some of the subcities. The lack of staging infor-
mation for most reported cases might be due to these
campaigns being carried out at lower-level facilities with
limited diagnostic capabilities. On the other hand, recent
projections for HIV prevalence in 2022-2023 indicated
that Bole and Kolfe Keraniyo were among the leading
subcities with 3.5% and 3.6% burden of the infection,
respectively.”” This could also lead to the high number
of cervical cancer cases in these areas. Furthermore, it is
worth noting that a significant portion of Bole represents
the highest socioeconomic class, whereas the remaining
subcities represent among the low socioeconomic class
inhabitants. This socioeconomic disparity could influence
the observed rising trends in cervical cancer incidence.
Factors such as access to healthcare resources, education
levels, lifestyle behaviours and environmental exposures
may vary significantly between these socioeconomic
classes, potentially contributing to differences in cervical
cancer risk and IRs. Studies have revealed that lower
socioeconomic status often leads to a disproportionate
utilisation of screening services, potentially contributing
to disparities in cervical cancer detection and treatment.”
According to reports, poorly managed dietary practices3’
and a sedentary lifestyle% have been associated with an
increased risk of cervical cancer burden.

Age group analysis highlighted a consistent increase in
cervical cancer risk among individuals aged 45-74 years.
This figure is different from what is observed in high or
upper-middle-income countries where a§e—standardised
IRs increased up to 35 or 39 years.gn * However, the
same reports documented that the ASIR exhibited an
increasing trend during the late years, which is in agree-
ment with our finding. The higher incidence observed
in the upper age group may be attributed to the low
screening practices, limited healthcare access and demo-
graphic factors specific to Ethiopia. In Ethiopia, the lack
of widespread, early screening and preventive services, !
especiallyamong those of lower age,“ may delay detection
until later ages, while higher fertility rates and prolonged
reproductive years could increase cumulative exposure to
HPV and related risks. Additionally, HPV infection can
persist for years or even decades before developing into
cervical cancer, with the risk of progression increasing
with age,J‘R According to a research, the average duration
from HPV infection to the diagnosis of CIN3 or more
severe conditions is approximately 9.4 years, with a SD of
4.1 years. The progression from CIN3 to invasive cervical
cancer typically spans 10 to 20 years and varies based on
the HPV genotype.™ ** Additionally, a modelling study by
Burger et al indicated that the median time from HPV
acquisition to the detection of cervical cancer ranges
between 17.5 and 26,0 years,*® Therefore, the higher IRs
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observed in older age groups may reflect the cumulative
effect of HPV infection over time. Furthermore, studies
have reported that cumulative exposure to HPV infection
increases with age, while the clearance rate of the virus
decreases with increasing agefﬂ These findings are consis-
tent with previous research demonstrating an association
between increasing age and elevated cervical cancer
risk.” While the primary aim of the current study was to
estimate incidence and trends, the findings also imply the
importance of robust prevention strategies. The WHO
urges countries to achieve the 90-70-90 targets by 2030:
90% of girls fully vaccinated with HPV vaccine by age 15,
70% of women screened with high-performance tests by
ages 35 and 45, and 90% of women with pre-cancer or
invasive cancer receiving appropriate treatment, aiming
to eliminate cervical cancer within the next century.'
Since 2015, the Ethiopian Ministry of Health has devel-
oped and expanded a national cervical cancer preven-
tion and control programme.” The guidelines include
three components of care: primary prevention (eg,
condom use, HPV vaccination), secondary prevention
(eg, screening and treatment of precancerous lesions)
and tertiary care (eg, surgery, radiotherapy and palliative
care). Visual inspection with acetic acid (VIA) and more
recently primary HPV precision testing followed by VIA
is the standard cervical cancer screening method in Ethi-
opia, though utilisation remains low among younger age
groups.™ While the guidelines recommend HPV vaccina-
tion for girls aged 9-14, the country introduced vaccina-
tion for 14-year-old girls in December 2018 due to vaccine
supply shortage, covering over 6.3 million girls in this
age group to date.”” Additionally, the guidelines outline
procedures for managing precancerous lesions, including
cryotherapy, along with more advanced techniques like
loop electrosurgical excision procedure and conization
(cone biopsy). Advanced procedures and tertiary care are
primarily accessible in urban centres with teaching hospi-
tals, particularly in Addis Ababa. For instance, functional
radiotherapy services are currently available only at Tikur
Anbessa Specialized Hospital, making it the sole provider
for this treatment in the country. As a result, patients
referred from across Ethiopia must travel to a few hospi-
tals in Addis Ababa for follow-up care, which places a
heavy burden on these facilities and leads to catastrophic
expenditure and significant delays in timely treatment.
In the current study, we employed multiple models
and statistical approaches to visualise and obtain reli-
able estimates, enhancing the robustness of our findings.
This novel approach adds significant contributions to
the existing literature on cervical cancer epidemiology,
particularly in the context of low-resource settings such
as Ethiopia. By elucidating the spatial and temporal
dynamics of cervical cancer incidence, our study offers
essential information for guiding targeted interventions,
resource allocation and public health policies aimed at
reducing the burden of cervical cancer in the region. The
study, however, is not without limitations. One limitation
is that there was no detailed information about the time

points of screening campaigns or specific health centre
efforts to increase screening, which could easily boost
the number of newly diagnosed patients during a certain
time period. Additionally, the lack of individual-level data
limited our ability to explore factors such as HPV infec-
tion status, socioeconomic status and lifestyle behaviours,
which could have provided further insights into the deter-
minants of cervical cancer incidence. At last, our study
focused specifically on Addis Ababa, and the findings may
not be generalisable to other regions or countries with
different demographic, cultural and healthcare system
characteristics.

In conclusion, our study identified significant spatial
clustering of cervical cancer cases in specific subcities
and woredas of Addis Ababa from 2012 to 2021. Concur-
rently, the age-standardised IRs varied over the years, with
a notable increase in individuals aged 45-74. To address
these trends, it is crucial to not only improve access to
screening and treatment services, particularly for vulner-
able populations, but also to confront socioeconomic
disparities that contribute to disparate risk levels. Impor-
tantly, implementing a school-based HPV vaccination
programme could serve as a foundational preventive
measure, targeting young populations before exposure
to HPV. Sustained surveillance, strategic prevention and
control measures, including widespread HPV vaccina-
tion, are essential to reduce the impact of cervical cancer
in Addis Ababa and improve health outcomes for its
community.
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Abstract
Background

Cervical cancer poses a major global health challenge with significant financial burdens,
especially in advanced care settings. In developing countries like Ethiopia, limited evidence
exists on its economic impact. The objective of this study was to evaluate the economic burden
of cervical cancer in Addis Ababa, Ethiopia.

Methods

A matched case-control design was employed at tertiary oncology centers from July 1% to
September 30™, 2023. Participants were consecutively recruited. Data was collected using an
interviewer-administered questionnaire developed after a literature review, and medical records
were abstracted. Data entry was done via Epi Info v.7.2.5, followed by cleaning, transformation,
and export to IBM SPSS v.26 for further analysis. Descriptive statistics, Student's t-test, and
Tukey's biweight regression were applied using SPSS and R (v4.2.2). Statistical significance was
determined at p < 0.05 with a 95% confidence interval.

Results
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A total of 932 participants were enrolled in the study, comprising 466 cases and 466 controls.
The findings indicated that cervical cancer patients (cases) incurred significantly higher total
annual costs compared to hypertensive controls. The first-year total cost for cases was 3196.27
INTS$, compared to 206.26 INT$ for controls (p<0.001). Direct medical costs were the largest
component (cases: 2638.05 INTS$, controls: 169.18 INTS$). Post-first year, costs for cases
remained higher at 2235.86 INTS$, while controls reported 234.60 INT$. Specifically, diagnosis
and treatment represented the largest expenses in both the first year and the post-first year
phases. In the first year, diagnosis costs were the highest, averaging INT$1,548.16 (xSD
INT$1,946.87), followed by treatment costs at INT$1,004.18 (£SD INT$1,403.45). In the post-
first year, diagnosis costs remained significant at INT$1,020.91 (+SD INT$2,344.55), while
treatment costs averaged INT$796.26 (+SD INT$1,001.36). Key predictors of total costs
included larger household size (f=492.82, p<0.05), presence of comorbidities (f=834.96,
p<0.001), lack of social support (f=627.48, p<0.001), poor diet (f=740.27, p<0.001), and
advanced cancer stage (p=1,324.12, p<0.001).

Conclusion

Cervical cancer imposes a significant economic burden, with average annual costs of 3196.27
INTS in the first year and 2235.86 INTS$ afterward. This makes the problem to present with a
significant incremental cost as compared with hypertensive controls. Direct medical costs
dominate expenses, with household size, comorbidities, lack of social support, poor diet,
treatment timing, and advanced cancer stage driving costs. Targeted interventions like early
diagnosis and financial support are essential to reduce this burden.

Keywords: cervical cancer, cost of illness, economic burden, incremental cost, matched case-
control study

Background

The term "cost of illness" (COI), also known as "burden of disease" (BOD) or "economic
burden," encompasses a wide range of expenses and financial challenges faced by countries,
regions, communities, or individuals [1]. Depending on the methods employed, cost assessments
typically utilize either incidence or prevalence-based approaches to capture costs and indicate the
impact on longevity, morbidity, and even the health-related quality of life (QoL) for patients [2].
Expanding the measurement of the cost of illness could involve considering financial losses
related to both direct and indirect expenditures resulting from premature death, disability, or

injury caused by the associated disease and/or its comorbidities [1, 3].
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The expenses associated with illness subsequent to cervical cancer constitute a significant share
of the overall burden of the disease, both in the general population and specifically within this
particular group. As reported in the United States [4], the average annual medical cost of treating
cervical cancer shows considerable variability depending on the treatment phase. For instance,
the mean cost of care during the last year of life could reach up to $118,000 for patients below 65
years and up to $79,000 for those aged 65 and above. In Ontario, a population-based estimate
from 2016 revealed that the average overall care cost for cervical cancer was $39,137 in the first
year following diagnosis. By the fifth year after diagnosis, the mean unadjusted cost increased to

$63,131 [5].

Regarding the cervical cancer situation in Ethiopia, it is noteworthy that the prevalence of
cervical cancer in the country falls within the range of 18% to 23% [6, 7]. The incidence and
mortality rates are approximately 17.3% and 16.5%, respectively [7]. Annually, around 6,300
new cases are diagnosed, with approximately 4,884 women succumbing to the disease each year.
This posits cervical cancer as the second most common and deadly cancer within this population
in Ethiopia. Reflecting the scale of this issue, a previous study revealed that the mean outpatient
cost per patient for cervical cancer was $407.2, with the direct outpatient cost constituting the

largest portion [8].

The expenses incurred by patients in advanced care settings encompass various components
across the care continuum. Currently, there is a lack of evidence regarding the economic impact
of the disease in many developing contexts, including Ethiopia. Notably, there is no documented
report to date that compares the incremental costs of the disease with other non-communicable
diseases in a single study using a matched sample. Similarly, the patient attributes that

predominantly influence the total cost in cervical cancer are not clearly understood.

This study endeavors to evaluate the economic repercussions of cervical cancer, specifically
aiming to discern direct medical costs, direct non-medical costs, and indirect costs. Moreover,
the study explores the incremental costs associated with the disease and identifies predictors of
the overall cost within this vulnerable group. To provide context, hypertensive patients were
selected as a control group. As a common, manageable chronic condition, hypertension offers a
clear baseline for comparing the economic burden of cervical cancer with a less resource-
intensive disease. This comparison helps to differentiate cost drivers specific to cervical cancer,

such as diagnostic tests, complex treatments, and late-stage care, from the more stable and
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predictable costs associated with hypertension. The research is concentrated on patients residing
in and visiting oncology units at leading referral and tertiary care hospitals in Addis Ababa,

Ethiopia.

Methods

Context and settings
The study was conducted at Saint Paul’s Hospital Millennium Medical College (SPHMMC) and

Tikur Anbessa Specialized Hospital (TASH), the main public oncology centers in Addis Ababa,
Ethiopia. These leading referral hospitals provide comprehensive healthcare and medical
education. SPHMMC serves around 200,000 patients annually, with a catchment population of 5
million, while TASH treats nearly 500,000 patients annually through its 700 beds. Both hospitals
offer basic and specialized oncology services, making them crucial for cancer treatment in the

country.
Study design

The study employed a matched case-control design to compare cervical cancer patients (cases)
with hypertensive patients without cancer (controls). Participants were matched based on age and

socio-demographic characteristics, ensuring a robust comparison between groups.
Study period

The study was conducted from July 1% to September 30", 2023 following a predefined cost of

illness study plan.

Source population
The source population for the cases consisted of all women diagnosed with cervical cancer who

sought care at both public and private health facilities in Addis Ababa, Ethiopia. Likewise, the
source population for the controls included all women diagnosed with hypertension who visited

both public and private health facilities in the city.
Study population

The study population consisted of all patients with a pathologically and clinically confirmed

cervical cancer diagnosis who either had started treatment or were on follow-up care in the
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selected hospitals during the study period. Controls were age- (5 years), sex-, residence-,
hospital- and admission classification- and follow-up period-matched known hypertensive
patients. The controls were similar in most aspects of their background except that they were free

from any form of confirmed cancer.

Inclusion criteria
All adult cases and controls (18 years of age or older) who lived in Addis Ababa city, began

treatment and were monitored for a minimum of one month, were able to provide study-related
information, had proxies or people with whom medical records and history could be verified, and

provided verbal informed consent to take part in the study were eligible.
Exclusion criteria

Patients below the specified age and those with suspected diagnoses were excluded from the
study. This includes cases (those with cancers other than cervical cancer), controls (those
suspected of having any type of cancer), and proxies (those representing non-consenting

patients). .

Sample size estimation
A minimal standardized mean difference (SMD) of costs was estimated to be 0.2, despite

the fact that population or sample mean estimates and standard deviations for the proposed
research question are not currently available. Cohen [9] proposed three levels of this
measure, (0.2, 0.5, and 0.8 or more, as small, medium, and large impact sizes, respectively.
The SMD is also known as Cohen's d or effect size, and the value of 0.2 was taken to
increase the sample size and precision of estimates. As a result, the minimal sample size

needed was computed using the following formula.

Z%+Zﬁ ES— ul;pz
n=2| 7S | Which:

And, where: n=required sample size per group
Za/2=standard normal z-value for a significance
level @¢=0.05 (two-tailed) which is 1.96
Zp=standard z-value for a power of 80% which is

0.84
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A minimal cost standardized mean total cost

difference of 20% is assumed, with ES=0.2

Considering a 20 % for non-complete data
Plotting the elements mentioned Nfinal=2n

above would result: =042 participants

Sampling technique

The sampling technique was guided by careful consideration of the similarity of the populations
being studied, the flow of cases, and the accessibility of healthcare facilities when selecting
hospitals. Accordingly, a consecutive sampling method was adopted to include cases in the
study. Then, the selection of controls was performed in a similar manner, ensuring that eligibility
and matching criteria were met at each individual hospital to effectively achieve the study
objectives.

Epidemiologic approach and perspective

A prevalence-based approach was considered to evaluate the economic impact of illness from
cervical cancer on society per patient per year. This examination adopted a societal perspective,
encompassing all associated expenses. This includes direct medical costs (covering medications,
diagnostics, supplies, hospitalization, and physician consultations), direct non-medical costs

(encompassing transportation, food, and caregiver expenses), and indirect costs (accounting for

lost earnings due to job absenteeism and productivity reductions incurred by caregivers).

Instrument design

Following a review of the literature on cancer [8, 10, 11] and other chronic illnesses [12-14] the
data collection format for the cost of illness was designed. The purpose of the instrument was to
capture data on patients' direct medical and nonmedical expenses as well as any indirect costs
incurred during the previous three months. The tool included various components, such as
sociodemographic and economic factors, behavioral aspects, and the clinical profiles of
participants. Additionally, it featured a format documenting the history of all medical expenses
incurred over the past 90 days. The locally validated MD Anderson symptom inventory
(MDSALI) tool was employed to capture the patient-reported inventory of common symptoms
among cases [15]. Through face-to-face interviews and observation of medical records, data on
patients’ profiles and all expenditures was collected retrospectively through a bottom-up
approach. The projected costs of illness were based on net salary or wages and market earnings.

We assessed indirect costs with the human capital technique [16]. This is the money that would
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be lost as a result of morbidity at the hospital, home, or in other healthcare settings for patients or
their companions (family members or caregivers). Because of this, the number of days that the
patients or their care givers have lost was used to assess the expenses associated with
absenteeism and patient productivity loss through interviews. For working participants, the daily
average per capita net earnings were used; however, for laborers, housemaids, students, or
housewives who were employed elsewhere, the market price of daily wages was taken into
consideration [17]. Women over 60 or in retirement had no productivity losses because the

human capital method is based, only, on market earnings.
Data collection procedure

Data collection was conducted by six trained data collectors, including two general practitioners
and four individuals with master’s degrees in public health. The team underwent extensive
training on the data collection tool, ethical considerations, and effective communication
techniques to ensure accurate responses. Eligible participants were approached at selected
healthcare facilities, where interviews were conducted in private settings to ensure
confidentiality and comfort. Informed consent was obtained prior to participation. All costs were

captured in Ethiopian birr to ensure consistency and avoid errors
Valuation of costs and sensitivity analysis

Following data collection and entry in local currency units (Ethiopian birr), the costs were
computed and documented in International Dollars (INTS$), taking into account a purchasing
power parity (PPP) of 20.0 local currency units (LCUs) per international dollar for Ethiopia. This
PPP was derived from the 2022 reported LCU for the country, which stood at 17.8, factoring in
an annual growth rate of 12.45% [18]. When real-time comparisons were required (such that
studies reported in local currencies) a US$ was used considering the exchange rates that were in
effect during the study period (1USD=55ETB) in Ethiopian birr (ETB) and US Dollars (USD).
The cost of illness was estimated at market prices and net salary or wages. Indirect costs were
estimated using the human capital approach [16]. This is the income that either patients or their
companions (relatives or caregivers) would lose due to the morbidity at the hospital, home, or
other health settings. Hence, both patient productivity loss and absenteeism costs were estimated
via interviewing from the number of days that the patient or the companion has lost. The daily

average per capita net earnings was used for working participants whereas, market price of daily
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wages was considered for laborers, housekeeping, students, or housewives as was employed
elsewhere [17]. Productivity losses for women who are retired or are over the age of 60 will be
ignored, as the human capital approach is based on market earnings. There was no discounting
applied since it was anticipated that all expenses would be incurred within a year. Finally, we
conducted a sensitivity analysis using a £#20% range for the main cost drivers, including
diagnosis, treatment, palliative care, as well as direct non-medical and indirect costs. This
approach was used to account for variability and potential non-reported factors that could affect
the total annual costs. The analysis helped to assess the robustness of our findings and determine

which cost components had the greatest influence on overall expenses under different scenarios.

Data quality assurance
Before designing the data collection tool, a comprehensive literature review was conducted to

inform the development process and ensure the quality of the data collected. To enhance data
quality and accuracy, we implemented a system of supervision, provided thorough training
sessions for data collectors, and conducted pretesting of the data collection instrument.
Additionally, a three-month timeframe was established for data collection to minimize the

potential for recall bias in cost estimation. .

Definitions of terms
Physical exercise was assessed based on the recommendations provided by the US Physical

Activity Advisory Committee [19], the American Cancer Society (ACS) [20] and the World
Health Organization[21]. These guidelines suggest that patients with chronic illnesses,
particularly those with cancer, should engage in either 150-300 minutes of moderate exercise or
75-100 minutes of vigorous physical activity per week. Patients were classified as 'good' if they

meet either of these recommendations and 'poor’ if they do not.

Dietary Practice: Following the guidelines of the American Cancer Society [20] it is
recommended that to consume foods high in nutrients to maintain a healthy body weight. This
includes a variety of vegetables (dark green, red, and orange), fiber-rich legumes, fruits
(especially whole fruits in different colors), and whole grains. Patients were classified as having
'good’ dietary practices if they follow any combination of these recommended diets, and 'poor’

dietary practices if they engage in high-risk diets or lack access to an adequate diet.
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Current Use of Excess Alcohol: Current use of excess alcohol was defined based on a
participant's response to the question of whether they currently consume more than one bottle of

alcohol per day, as set by the American Cancer Society[20].

Current Use of Cigarettes: Current use of cigarettes, as per the World Health Organization [21]
definition, refers to the use of cigarettes (smoked or non-smoked) reported by respondents during

the data collection period.

Current Use of Khat or Other Stimulant Substances: Current use of khat or other stimulant
substances is defined based on whether a patient reports using khat or other stimulant substances

(such as Hashish, Ganja, etc.) during the data collection period.

Clinical symptoms: The common clinical symptoms namely, pain, fatigue, distress, sadness and
numbness were selected from the MDASI questionnaire as they have been reported to be
common experiences among cancer patients in the current study settings were used. The

Ambharic version of the tool has been validated earlier for Ethiopian patients [15].

Data analysis
Data entry was done using Epi-Info v.7.2.5 and exported to computer languages such as MS

Excel, Statistical Packages for Social Sciences (SPSS) version 26 [22] and R programming
version 4.2.2 for additional cleaning, recoding, transformation, and modeling. The analysis and
presentation of data, including percentages, means, and standard deviations, were done using
descriptive statistics. The Student's independent t-test was utilized for group comparisons of
incremental costs among the distinct cost categories. to handle uncertainties, the incremental cost
model was expanded to include a bootstrapping of 1000 samples due to the data's right-skewed
non-normal distribution. As the overall expense was likewise typified by positively skewed data
that was right-skewed and had outliers, we fitted a Tukey's biweight regression model to evaluate
the variables related to the yearly total expenditures of illness from cervical cancer. In addition to
conducting diagnostic tests for the model, we have verified if the robust model outperforms the
ordinary least square (OLS) method. The results of the analysis were presented in the reports
using tables, charts with percentages, and numbers. Statistical significance was established at

p<0.05 and a 95% confidence interval.
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Ethics Approval

Prior to starting the data collection, the study was approved by the institutional review board
(IRB) of Saint Paul's Hospital Millennium Medical College (Ref. no: PM23/284) and the School
of Pharmacy, Addis Ababa University (Ref. no: ERB/SOP/543/15/2023). A letter of support was
sent to the chosen cancer centers. Each study participant provided verbal informed consent. The
verbal informed consent was documented by the research team through written records during each
interview. A trained witness, typically a healthcare professional, was present to confirm the consent
process. This approach was approved by the Institutional Review Board (IRB) of Saint Paul’s Hospital
Millennium Medical College and Addis Ababa University School of Pharmacy, in accordance with
ethical guidelines for research involving human participants. Involvement in the study was entirely
voluntary. No personal identifiers were used in the study; instead, data was analyzed in

aggregate. Both patient privacy and the confidentiality of the data collected were safeguarded.

Results

Sociodemographic and economic characteristics

A total of 932 participants, comprising 466 cases and 466 controls with a 1:1 case-to-control
ratio, were recruited and included in the study. Among the case-control pairs, 53.6% (250 pairs)
were from SPHMMC, with the remaining participants from TASH. The mean age for cases was
51.7 (£10.6) years, and for controls, it was 52.8 (£10.9) years, both groups averaging
approximately to 52 years. A slightly higher percentage of cases (58.2%, n=271) belonged to the
age group 52 years or less compared to controls (48.3%, n=225). In terms of marital status, more
than two-thirds of both cases (74.7%, n=348) and controls (69.5%, n=324) were married.
Additionally, a similar proportion of cases (69.7%, n=325) and controls (71.5%, n=333) were
able to read and write. Similarly, almost equal proportions of cases (37.3%, n=174) and controls
(37.8%, n=176) had not attended formal education, representing the predominant category in
both samples. Geographically, a significant number of cases were from Addis Ketema sub-city
(14.4%, n=67) and Kolfe Keranio sub-city (13.5%, n=63), while controls were primarily from
Lideta (15%, n=70) followed by Addis Ketema (14.8%, n=69) sub-cities. The majority of cases
(55.8%, n=260) and controls (46.6%, n=217) were housewives. Additionally, a substantial
portion of cases (68.9%, n=321) and controls (61.4%, n=286) reported having some form of
social support within their community. Regarding family size, approximately two-thirds of cases

(79.6%, n=371) and the majority of controls (86.3%, n=402) had households with five or fewer
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members. The mean (£SD) average monthly income for households was 5656.6 (£5055.9)
Ethiopian Birr (ETB) for cases and 5404.9 (+3918.9) ETB for controls, equivalent to 102.8
(£91.9) and 98.3 (£71.3) USD for cases and controls, respectively. A significant proportion,
61.4% of cases (n=286) and 62.4% of controls (n=291), reported earnings above the poverty line
of 3567 ETB or 65 USD per month. Lastly, community-based health insurance emerged as the
primary source of funding for medical expenses, with nearly two-thirds of both cases (70.0%,

n=326) and controls (67.4%, n=314) reporting its utilization (Table 1).

Table 1. Sociodemographic and economic characteristics of study participants, Addis
Ababa, Ethiopia (N=932)

Variable Category Cases Controls
Frequency | Percent Frequency | Percent
Hospital
SPHMMC 250 53.6 250 53.6
TASH 216 46.4 216 46.4
Age (yrs.)
52 or less 271 58.2 225 48.3
>52 195 41.8 241 51.7
Marital status
Married 348 74.7 324 69.5
Widowed 67 14.4 70 15.0
Others* 51 10.9 72 15.5
Able to read and
write
No 141 30.3 133 28.5
Yes 325 69.7 333 71.5
Level of
education No formal education 174 37.3 176 37.8
Primary and middle school | 142 30.5 117 25.1
(grade 1-8)
High school (grade 9-12) | §9 19.1 88 18.9
Tertiary level (College or | 61 13.1 85 18.2
University)
Sub city
Addis Ketema 67 14.4 69 14.8
Akaki Kality 30 6.4 32 6.9
Arada 31 6.7 30 6.4
Bole 23 4.9 27 5.8
Gulele 38 8.2 47 10.1
Kirkos 37 7.9 41 8.8
Kolfe Keranio 63 13.5 44 9.4
Lemi Kura 56 12.0 22 4.7
Lideta 37 7.9 70 15.0
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Nifas Silk 41 8.8 52 11.2
Yeka 43 9.2 32 6.9
Occupation
Government employee 64 13.7 80 17.2
Private employee 64 13.7 76 16.3
Merchant 33 7.1 46 9.9
Housewives 260 55.8 217 46.6
Others™** 45 9.7 47 10.1
Presence of social
support No 145 31.1 180 38.6
Yes 321 68.9 286 61.4
Number of
members in the 5 or less 371 79.6 402 86.3
household >5 95 20.4 64 13.7
Average monthly | <3567 ETB or 65US$ 180 38.6 175 37.6
income of the >3567 ETB 286 614 291 62.4
household
Source of funding | Health insurance 326 70.0 314 67.4
for medical Self 157 33.7 170 36.5
expense’** Aid or social support 11 2.4 7 1.5
Relatives or friends 29 6.2 31 6.7

*Includes separated, divorced or singles; **includes housemaids, jobless, students, retired or farmers;
***does not consider combination of sources. Sum of percentages may exceed 100.

Behavioral characteristics
The evaluation of the current behavioral characters of the respondents indicates that a relatively

small percentage of both cases and controls reported consumption of substances, including

tobacco products, excessive alcohol, and khat (a stimulant leaf also called ‘Catha edulis’ that

contains the chemical compound known as ‘cathinone’ among others). Notably, more than half

of both cases (56.9%, n=265) and controls (51.9%, n=242) reported engaging in either moderate

or vigorous exercises. Likewise, a higher percentage of both cases (59.2%, n=276) and controls

(59.0%, n=275) reported maintaining good dietary practices (Fig 1).
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Fig 1. Behavioral practices of study participants, Addis Ababa, Ethiopia (N=932)

Clinical profiles

Most of the cases-controls pairs were from the outpatient department (95.3%, n=444). More
number of cases reported history of hospitalization during the past 90 days (75, 16.1%)
compared to the controls which was statistically significant (X*=20.61, p<0.001). More than half
of both the cases (54.3%, n=253) and controls (57.5%, n=268) did not have any chronic
comorbidity. Among cases with comorbidities (n=2013), HIV/AIDS (19.5%, n=91) followed by
hypertension (13.7%, n=64) constituted the highest proportions. In contrast, type 2 diabetes
mellitus (17.6%, n=82) followed by cardiovascular diseases (CVDs) (10.9%, n=51) were the

prevalent conditions among the controls with comorbidities (n=198) (Table 2).

Table 2. Clinical profile of study participants, Addis Ababa, Ethiopia (N=932)

Variable Category Cases Controls
Frequency | Percent Frequency | Percent

Admission classification

Outpatient 444 95.3 444 95.3

Inpatient 22 4.7 22 4.7
History of
hospitalization in the No 391 83.9 435 933
past 90 days*

Yes 75 16.1 31 6.7
Presence of comorbidity

No 253 54.3 268 57.5
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Yes 213 45.7 198 425
Common comorbidities**

Type 2 diabetes mellitus | 25 54 82 17.6

Hypertension 64 13.7 NA NA

Chronic or End stage 18 39 26 5.6

kidney disease

HIV/AIDS 91 19.5 17 3.6

Mental health problem | 3 0.6 6 1.3

Cardiovascular discases | 15 32 51 10.9

Musculoskeletal 14 3.0 21 45

problems

Neurological problems | 8 1.7 28 6.0

*Includes inpatients; **Percentage is computed out of all patients under each stratum and a case or
control may report none or at least one comorbid illness other than the current condition.

In the current study, the assessment of clinical symptoms using the MD Anderson Symptom
Inventory (MDASI) focused on five commonly reported dimensions: pain, fatigue, distress,
sadness, and numbness [15]. The results revealed that a significant majority of both cases
(87.6%, n=408) and controls (69.5%, n=324) experienced mild to severe pain. Moreover, a
higher percentage of cases reported mild to severe fatigue (91.2%, n=425) compared to controls
(85.4%, n=398). In terms of psychological symptoms, 88.4% of cases (n=412) and 82.8% of
controls (n=386) reported mild to severe distress. Similarly, a substantial proportion experienced
mild to severe sadness, with rates of 89.1% for cases (n=415) and 80.5% for controls (n=375).
Lastly, it was observed that cases had a notably higher occurrence of mild to severe numbness

(85.8%, n=400) compared to controls (61.8%, n=288) (Fig 2).
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Fig 2. Current clinical symptoms reported by study participants based on the MD
Anderson symptoms inventory, Addis Ababa, Ethiopia (N=932)

For the cases, the mean (£SD) duration from diagnosis to treatment initiation was 91.2 (£111.3)
days, ranging from 0 to 762. The majority of patients underwent chemotherapy (63.3%, n=295),
followed by surgery (52.6%, n=245), and radiotherapy (79.17%). Additionally, some patients
reported receiving more than one type of treatment modality. As illustrated in figure 3, a quarter
of the patients were diagnosed at either stage IB or IIB according to the International Federation
of Gynecologic and Obstetrics (FIGO) classification [23]. The next highest percentages were

stages IIA and I1IA, accounting for 17% and 16%, respectively (Fig 3).
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Fig 3. FIGO classification of cancer during diagnosis among patients with cervical cancer
in Addis Ababa, Ethiopia (n=466)

Distribution of all costs during the past 90-days

As indicated in Table 3, the distribution of all costs over the past 90 days reveals significant
variations in expenditure patterns between cases and controls. In terms of direct medical costs
incurred at the current hospitals, the top three expenses for cases were attributed to drugs,
imaging diagnoses, and hospital stays, with mean (+SD) amounts of 148.31 (+240.24), 71.23
(£121.25), and 44.47 (£91.49) INTS, respectively. Conversely, controls incurred the highest
direct medical costs for drugs, laboratory diagnosis, and imaging services, with mean (+SD)

values of 41.66 (x£60.20), 29.15 (£27.12), and 14.41 (£34.95) INTS$, respectively. When
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examining direct medical costs outside the current hospitals, services related to any diagnostic
methods (laboratory, computed tomography (CT) scan, magnetic resonance imaging (MRI), x-
ray, ultrasound) took the highest expenditure with a mean (£SD) of 114.07 (¥274.62) INT$
among cases. Among controls, services related to consultation or admission represented the top
expenditure, with a mean (£SD) of 33.66 (£102.36) INTS. Turning to direct non-medical costs,
travel to and from health facilities occupied the top rank in both cases and controls, with mean
(+SD) amounts of 28.38 (+47.38) and 14.19 (£17.22) INTS, respectively. Finally, productivity

loss due to absenteeism emerged as the highest indirect cost for both cases and controls, with

mean (+SD) values of 36.69 (+120.31) and 14.05 (£99.83) INTS$, respectively (Table 3).

Table 3. Description of all costs in INT$ incurred by the study participants during the

previous 90 days, Addis Ababa, Ethiopia (N=932)

| Cases | Controls
Direct medical costs incurred at the current hospitals
Cost ohject Mean +SD Mean +SD
Hospital visits 6.46 11.91 5.53 437
Laboratory diagnosis 38.36 63.88 29.15 27.12
Imaging services 71.23 121.25 14.41 34.95
Drugs 148.31 24024 | 41.66 60.20
Hospital stay 44 47 91.49 1.95 11.69
Intensive care unit or emergency stays 1.54 2343 0.41 7.18
Surgery 10.26 31.74 0.00 0.00
Nursing or palliative care services 10.78 46.83 8.17 44.19
Total 331.40 101.28
Direct medical costs incurred outside the current hospitals
Services related to any or a combination | 95.29 431.37 33.66 102.36
of consultation, follow-up or admission
Services received related to any 114.07 274.62 23.54 72.90
diagnosis (laboratory, CT scan, MR, x-
ray, ultrasound)
Traditional practitioner 14.36 57.06 9.52 51.04
Spiritual leader or care provider 7.84 57.78 1.51 12.24
Total 231.55 68.23
Direct non-medical costs
Travel 28.38 47.38 14.19 17.22
Food or supplementation 10.92 22.36 5.12 13.31
Paid care giver 4.29 44.11 1.62 12.16
Total 43.59 20.93
Indirect costs
Productivity loss/absenteeism 36.69 120.31 14.05 99.83
Productivity loss care-giver 3278 94.44 11.58 107.91
Total 69.47 25.63
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Incremental costs during the past 90-days
During the first year of initiating treatment, cases incurred significantly higher mean direct

medical costs compared to controls, with mean (+SD) values of 659.51 (+635.91) INT$ for cases
and 169.18 (¥249.15) INTS for controls. The observed statistically significant difference in costs,
with a mean difference (95% C.I) of 490.33 (404.99-575.63) INTS, suggests a notable distinction
within the same cost categories. Overall, cases experienced a mean (£SD) total annual cost of
799.09 (£815.90) INTS, while controls incurred a mean (£SD) total cost of 206.26 (£276.43)
INTS. This resulted in an incremental total cost of 592.83 INT$ (95% C.I. 485.21-700.51),
indicating a statistically significant difference (p<0.001). Similarly, during the post-first year
time frame, both cases and controls exhibited the highest mean expenditures from direct medical
costs, with mean (+SD) values of 47451 (+x704.19) INT$ and 176.41 (+187.58) INTS,
respectively. In total, cases had a mean (+SD) total cost of 558.99 (+747.09) INT$, while
controls incurred a mean (+SD) total cost of 234.60 (£363.39) INT$. Consequently, cases
incurred an incremental total cost of 324.39 INTS$ (95% C.I: 213.65-435.05) (P<0.001) (Table 4).

Table 4. Incremental costs in INT$ incurred by the study participants during the previous
90 days, Addis Ababa, Ethiopia (N=932)

Time Cost category Cases Controls Mean Difference p-value
frame Mean (£SD) Mean(+SD) 95% C.I)
First Direct medical costs | 659.51(635.91) | 169.18(249.15) | 490.33 (404.99-575.63) | p<0.001
year Direct non-medical | 49.75(121.69) | 19.53(33.36) | 30.22(14.52-46.06) p<0.001
costs
Indirect costs 89.83(225.17) | 17.55(27.39) | 72.28(43.89-100.65) p<0.001
Total costs 799.09(815.90) | 206.26(276.43) | 592.83(485.21-700.51) | p<0.001
Post
first Direct medical costs | 474.51(704.19) | 176.41(187.58) | 298.10(200.86-395.29) | p<0.001
year Direct non-medical | 38.14(34.82) 23.35(24.67) 14.79(9.08-20.43) p<0.001
Ccosts
Indirect costs 46.34(124.30) | 34.84(298.21) | 11.50(-31.52-54.51) p<0.001
Total costs 558.99(747.09) | 234.60(363.39) | 324.39(213.65-435.05) | p<0.001

Annual Incremental costs

In the comparison of mean (+SD) total annual costs among cases, outpatients exhibited costs of
2597.37 (+£2940.43) INTS, while inpatients reported 5766.57(5498.89) INTS$. The difference,
indeed, was not statistically significant with a mean difference (MD) of -3169.20 INTS$ (95%
C.L: -5792.69 to -1130.55, p < 0.060). Similarly, controls reported total annual costs of 856.11
INTS (+1247.24) and 1319.56 INT$ (+1803.56) at the outpatient and inpatient departments,
respectively. The observed difference was not statistically significant (MD = -463.46 INTS, 95%
C.I: -1374.58 to 265.16, p = 0.270). Further stratification based on admission classification
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revealed that outpatient cases incurred significantly higher annual mean total costs compared to
outpatient controls (MD = 1741.27 INTS, 95% C.I: 1469.25-2050.13) (p =0.001). Similarly,
inpatient cases reported a statistically significant and higher annual mean total cost compared to
inpatient controls (MD = 4447.01 INT$, 95% C.I: 2261.43 to 6864.28, p=0.023) (S1 Table).

As illustrated in Table 5, the yearly incremental costs were delineated based on the year of
occurrence and major cost categories. In the first year, annual direct medical costs took the top
position for both cases and controls, with mean (£SD) values of 2638.05 (£2543.64) INT$ and
676.78 (£996.71) INTS, respectively. The mean of incremental annual direct medical costs
among cases was 1961.27 INT$ (95% C.I: 1619.97-2302.58) (p<0.001). The mean difference in
total costs among cases during the first year of initiating treatment was 2371.42 INT$ (95% C.I:
1940.87-2802.03), indicating a statistically significant difference from controls (p<0.001).
Similarly, during the post-first-year time frame, direct medical costs constituted a higher
proportion of annual expenditures. Cases incurred a mean (£SD) cost of 1898.02 (£2816.72)
INTS, whereas controls had an expenditure of 705.68 (£750.26) INTS. The incremental cost in
direct medical costs for cases was 1192.34 INT$ (95% C.I: 803.50-1581.20). The mean
incremental total cost among cases during the same timeframe was 1297.39 INT$ (95% C.I:
854.59-1740.26), revealing a statistically significant difference (p<0.001).

Table 5. Annual incremental costs in INT$ incurred by the study participants, Addis
Ababa, Ethiopia (N=932)

Time Cost category Cases Controls Mean Difference p-value
frame Mean (SD) Mean(+SD) (95% C.I)
First Direct medical costs | 2638.05(2543.64) | 676.78(996.71) | 1961.27(1619.97-2302.58) | p<0.001
year Direct non-medical 198.99(486.78) 77.83(133.38) 121.16(58.08-184.25) p<0.001
costs
Indirect costs 359.23(900.74) 70.24(109.51) 288.99(175.53-402.46) p<0.001
Total costs 3196.27(3263.62) | 824.85(1105.69) | 2371.42(1940.87-2802.03) | p<0.001
Post-first
year Direct medical costs 1898.02(2816.72) | 705.68(750.26) | 1192.34(803.50-1581.20) p<0.001
Direct non-medical 152.52(139.26) 93.45(98.70) 59.07(36.36-81.81) p<0.001
Ccosts
Indirect costs 185.32(497.17) 139.34(1192.87) | 45.98(-126.28-218.02) p<0.001
Total costs 2235.86(2988.37) | 938.47(1453.54) | 1297.39(854.59-1740.26) p<0.001

Drivers of total annual cost in cancer care

The main cost drivers in cancer care are diagnosis and treatment, which account for the largest
expenses across both the first year and post-first year phases. In the first year, diagnosis costs are
the highest, averaging INT$1548.16 (£SD INT$1946.87), followed by treatment costs at
INT$1004.18 (+SD INT$1403.45). Post-first year, diagnosis costs remain significant at
INT$1020.91 (+SD INT$2344.55), with treatment costs averaging INT$796.26 (+SD
INT$1001.36). Indirect costs such as lost productivity also contribute notably, especially in the
first year (INT$359.23, +SD INT$900.72), although they decrease post-first year. Direct non-
medical costs, such as transportation, are relatively smaller but still impactful, averaging
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INT$199.00 (£SD INT$486.77) in the first year and reducing to INT$152.52 (£SD INT$139.27)
afterward (Table 6).

Table 6. Major cost drivers in INT$ of cancer care by phase and time frame in Addis
Ababa, Ethiopia

Time Care phase and associated Base case Sensitivity analysis
frame costs mean(+SD) range
Lower (- Upper
20%) (+20%)
First Diagnosis costs 1548.16 (1946.87) | 1238.53 1857.79
year Treatment costs 1004.18(1403.45) | 803.34 1205.02
Nursing and palliative care 39.30(215.04) |31.44 47.16
Direct non-medical costs 199.00(486.77) | 159.20 238.80
Indirect costs 359.23(900.72) | 287.38 431.08
Post- Diagnosis costs 1020.91(2344.55) | 816.73 1225.09
first Treatment costs 796.26(1001.36) | 637.01 955.51
year Nursing and palliative care 47.38(150.04) | 37.90 56.86
Direct non-medical costs 152.52(139.27) | 122.02 183.02
Indirect costs 185.33(497.17) | 148.26 222.40

Predictors of total annual cost in cancer care
A Tukey's biweight regression analysis was conducted in R to identify predictors of total annual

cost. Several steps were taken to refine the fitness of the final model. Dummy variables with
minimal contribution, such as marital status and level of education categories, were excluded.
Additionally, three dummy coded variables with a variance inflation factor (VIF) exceeding 2.5
were recoded to mitigate multicollinearity among predictors. Furthermore, nine observations
with influential outliers were removed from the model. The residual standard error (RSE) of the
robust model was found to be lower than that of the ordinary least square (OLS) model
(RSE=1881.64 vs. 1332.04, for the OLS and Tukey’s models respectively), indicating a
favorable fit. The diagnosis of heteroscedasticity using the studentized Breusch-Pagan test

suggested that the variance of residuals was constant (BP =22.001, df = 15, p-value = 0.108).

The final model revealed that, keeping other variables constant, patients with households larger
than 5 members are likely to incur a higher total annual cost of 492.82 INT$ compared to those
with fewer members (p=492.82, p=0.016). Patients with comorbid conditions were more likely

to incur an additional total annual cost of 834.96 INT$ compared to those without comorbidity
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(p=834.96, p<0.001). The absence of social support significantly increases the total annual cost
of patients by 627.48 INTS$ (B=627.48, p=0.001). Patients with poor dietary habit are more likely
to expend an additional 740.27 INT$ annually compared to those with good dietary practices
(p=740.27, p<0.001). The total annual cost of cervical cancer during the first year of starting
treatment increases by an average of 967.73 INT$ compared to the estimate during the post-first-
year timeframe (f=967.73, p<0.001). An advanced stage of cancer during diagnosis is associated
with an additional total annual cost of 1324.12 INT$ compared to those at an early stage

(B=1324.12, p<0.001) (Table 7).

Table 7. Predictors of total annual cost in INT$ among patients with cervical cancer in
Addis Ababa, Ethiopia (n=457)

variables Estimate Std. Error t value Pr(G[t])
(Intercept) -7.0739  222.0823 -0.032 0.974604
Age >52 years 210.0943 173.9764 1.208 0.227847
Not able to read and write -222.0755 200.9696 -1.105 0.269753
Employed to any organization 33.6234 218.5482 0.154 0.877799
Merchant 453.9785 354.6270 1.280 0.201163
More than 5 members in the household 492.8157 204.1674  2.414 0.016194*
Concomitant chronic comorbidity 834.9642 167.9186 4.972 9.49e-07%
Absence of social support 627.4826  184.6109 3.399 0.000738*
poor physical activity 224.2978  177.8559  1.261 0.207932
Poor dietary habit 740.2696  185.9441 3.981 8.02e-05%
In the first year of starting treatment 967.7256  184.4599  5.246 2.42e-07%
Advanced stage of cancer 1324.1189 246.4117 5.374 1.25e-07%
Symptomatic per MDASI rating 39.7220 205.9067 0.193 0.847116
Admission to the inpatient 860.8666  590.0070  1.459 0.145255
Days of hospitalization in the past 90 days 92.0729 55.3280 1.664 0.096797
Days from diagnosis to treatment initiation 0.6230 0.9276 0.672 0.502154

*Statistically significant

Discussion

This research investigated the economic impact of cervical cancer in an urban context of
Ethiopia. It placed emphasis on comprehending the direct medical costs, direct non-medical
costs, and indirect costs faced by patients in accessing a diverse array of advanced healthcare
services. The study also analyzed the incremental costs associated with cervical cancer compared
to hypertension. The inclusion of hypertensive patients as a control group was essential for
contextualizing the economic burden of cervical cancer. Hypertension, being a prevalent non-
cancer chronic condition, serves as a meaningful comparator, allowing for a clear differentiation
between the costs of cancer treatment and those of less intensive chronic disease management.
As such, the study highlights the unique financial challenges faced by cervical cancer patients,

especially in terms of diagnostic and treatment costs, which were significantly higher compared
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to controls. These findings provide a robust foundation for policymakers to develop more
effective cost-containment strategies and targeted public health interventions. In addition, the

factors influencing the total annual costs incurred in this patient population were identified.

The main direct medical costs for cervical cancer cases at the studied hospitals were driven by
expenses for drugs, imaging diagnostics, and hospital stays, making them the top contributors to
total costs. These diagnosis and treatment costs were the primary drivers in both the first year
and post-first-year periods. This is largely due to the high cost of medications commonly used in
cancer management, which significantly elevates the overall cost of care. Additionally, the
intricate nature of clinical decision-making in cancer treatment necessitates a comprehensive
approach, with imaging diagnoses—primarily utilizing ultrasound, CT, and MRI evaluations—
playing a significant role. Despite inpatient admissions constituting a substantial portion of direct
medical costs, there was no statistically significant difference between outpatient and inpatient
cases (p=0.060). This lack of significance could be primarily attributed to the smaller proportion
of patients assessed in the inpatient group. However, the costs associated with hospitalization
were markedly higher among the cases compared to the controls, potentially linked to frequent
emergency unit admissions or visits by the cases. The results indicate a significantly higher
incidence of hospitalization among cases, either at present or in the past 90 days, compared to the
controls (X*=20.61, p<0.001). A report from China also highlighted that inpatient care accounted
for 58.6% of cancer treatment costs [24]. Even though medications stood out as the primary cost
contributors for both cases and controls in this study, the challenge on availability and the
elevated expense of individual drugs presents a substantial hurdle, particularly for cancer patients
compared to controls. This is in line with reports indicating that anticancer medicines are poorly
available [25] or more costly than other classes of drugs[26]. A study conducted by Kasahun and
colleagues highlighted that nearly three-fourths of cancer patients in Addis Ababa faced
catastrophic health expenditures [27]. Additionally, the reported high-cost may also be
associated with the clinical symptoms experienced by patients, as a larger proportion of cases
reported mild to severe clinical symptoms in contrast to the controls. A recent report underscored
that addressing the relief of cancer-related symptoms significantly contributed to the financial

burden borne by patients in terms of out-of-pocket expenditures[28§].

The analysis of costs incurred outside the present hospitals indicates that, among cases, imaging

services took the top position, whereas costs related to consultation visits were highest among
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controls. This observation underscores the substantial reliance on common cross-sectional
imaging modalities, specifically CT and MRI in the diagnosis and monitoring of cancer [29].
Cases not only accumulated significant expenses for imaging services at the current hospitals but
also sought similar services at other hospitals or centers during periods of non-functionality or
extended waiting times in the present facilities. The challenges of high costs and prolonged
waiting times for diagnostic tests have been reported as prominent obstacles facing cancer
patients in Ethiopia [30]. Meanwhile, both outpatients and inpatients experienced substantial
expenses, with a slight increase observed among the inpatients. However, both figures are
notably lower when compared to findings reported a decade ago in the same setting by Hailu and
Mariam [8]. The observed difference could be attributed to various factors, including changes in
health infrastructure, changes in patient load, economic inflation, and methodological variations

between the current study and the one reported a decade ago.

In the present study, we found that the estimated average of total annual expenses for cervical
cancer per patient were 3196.27 INT$ or 1162.3 USD in the initial year of treatment
commencement. For the subsequent post-first-year period following treatment initiation, the cost
decreased to 2235.86 INT$ (813.04 USD). Upon comparing the cost estimates with controls
(824.85 INTS$ or 299.94 USD), a statistically significant difference emerged across all assessed
cost objects, indicating an almost fourfold increase in total annual costs among cases. A
nationwide study examining the costs associated with four prevalent cancers in the United States
similarly reported a fourfold higher cost for cancer patients compared to non-cancer controls
[31]. Another study in the same country highlighted that costs among cases were significantly

higher compared to controls[32].

Cases consistently incurred higher costs, both in the first year of treatment initiation and in
subsequent time frames. Interestingly, it was revealed that the per capita total annual costs
among cases significantly decreased during the post-first year time frame (1162.30 USD vs.
813.04 USD). The accuracy of this estimate may vary throughout the later stages of patients'
lives since the assessments conducted did not account for end-of-life care or mortality costs.
Consequently, there is a potential for an upward trend in expenses or an increased likelihood of
higher costs during the final year of life. Numerous studies have illustrated that both the initial
and concluding years of life for individuals with cancer are linked to elevated healthcare

expenditures [33-35]. Conversely, among controls, there was a slight increase in the same figure
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(299.94 USD vs. 341.29 USD) (Table 5). This notable difference could be primarily attributed to
the resource-intensive nature of initial aggressive treatments that patients receive during the early
phases of cancer care, including surgeries, radiotherapy, or chemotherapy (either neo-adjuvant or
adjuvant). Additionally, patients may undergo various diagnostic processes and repeated hospital
treatments, such as chemotherapy, contributing to higher costs. This financial burden may
decrease in subsequent phases of cancer care, essentially before end-of-life, as well as in

comparison to other chronic illnesses.

It is noteworthy that, despite variations in years of follow-up, the overall cost in our study was
considerably lower compared to a similar estimate reported in Ontario, which amounted to
29,027.7 USD [5]. Several factors may explain the observed differences, including variations in
healthcare system structures and payment models, differences in treatment protocols and
standards of care, and economic disparities. Additionally, differences in healthcare spending
across populations could also play a role, among other influencing factors. These diverse
elements may collectively influence the overall cost landscape and financial burden associated
with cervical cancer care in the two settings. It is interesting to note that a study in Brazil
reported a slightly higher figure (3591.72 INT$) for the total annual costs of cervical cancer per
patient [36]. Additionally, this study emphasized that direct medical costs accounted for 81.2%,
which is comparable to our finding of 82.5%. This similarity in the distribution of costs suggests
a common trend in the dominance of direct medical costs in the overall economic burden of

cervical cancer in both settings.

An analysis of factors influencing the total annual cost of cervical cancer indicated that certain
patient characteristics—such as having more than five family members in the household,
experiencing concomitant chronic comorbidity, lacking social support, practicing poor dietary
habits, being in the initial year of treatment initiation, and being in an advanced stage of
cancer—exhibited a statistically significant positive association. The impact of a larger
household size on the yearly total expenditure might stem from either having more potential
sources of financial support or facing elevated premiums for community-based health insurance.
Another study in the current research setting indicated that individuals with a household size of
five or more were more prone to encountering poor dietary diversity [37], which may have an
indirect effect on total cost of cancer management. It is probable that chronic comorbidity can

impact the overall costs of cervical cancer, either directly or indirectly. Directly, patients may
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face intricate treatment regimens, prolonged hospitalizations, or additional imaging tests, all of
which contribute to the total cost. Indirectly, there might be related costs associated with frequent
transportation to hospitals, lost productivity, or expenses for paid caregivers, among other
factors. A recent study in Taiwan demonstrated that cancer patients with mental health disorders
incurred costs that were 50% higher than those without such issues [38]. A separate study
conducted in China found that comorbidities in individuals with lung cancer led to frequent

outpatient visits, hospitalizations, and increased expenditures [39].

The effect of absence of social support and poor dietary habit on the increasing annual
expenditures in cervical cancer appears to be quite intricate and interactive. From the sample,
patients with poor social support were found to be about 1.78 times more likely to have poor
dietary habit (COR: 1.78: 95% C.I: 1.19 -2.67). The fact that cancer patients reported poor level
of dietary diversity has been documented in a recent study [37]. This, in turn, may compromise
patients’ immune system and overall health, leading to increased side effects from cancer
treatments. Prolonged recovery times and additional medical interventions to manage side effects
can contribute to the higher costs reported. In a parallel note, poor diet has also been reported to

significantly contribute in the incidence of new cases in the United States [40].

Furthermore, the implicit correlation between an advanced stage of cancer and increased overall
costs is evident. This connection is influenced by various factors such as the necessity for
sophisticated diagnostic methods, personalized treatment strategies, frequent hospitalizations,
and the adverse effects of treatments. The progression to an advanced stage of cancer could be a
predictor for the requirement of end-of-life care in cancer management which, indirectly,
exacerbates total healthcare expenditures in this population [35] On a similar note, it is probable
that the initial year of cancer diagnosis necessitates repetitive diagnostic procedures and
extended treatment regimens spanning several months. Consequently, these factors are linked to

increased overall costs.

While there may be potential deviations in the reported cost estimates due to factors such as
recall bias, disease prognosis, and projections, this study aimed to provide a comprehensive and
up-to-date assessment of the financial burden of cervical cancer in Ethiopia. The inclusion of a
sensitivity analysis helps mitigate the effect of unreported cases, reducing the risk of deviation
from realistic cost scenarios and improving the robustness of the findings. A series of endeavors,

including design, modeling assumptions, and analysis techniques, were undertaken to enhance
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the precision of the derived conclusions. To minimize recall bias, the cost estimation was
conducted over a three-month period, with an additional stratification of patient groups into the
first year and post the first year of diagnosis. However, there are limitations that may affect the
generalizability of the findings. First, the study excluded patients referred from rural areas or
other regions, which may present a different cost structure. Second, productivity losses related to
mortality and reduced productivity (presenteeism) were not considered in the cost estimation.
Third, intangible costs, such as pain and suffering, were not examined, as these subjective
experiences are difficult to quantify monetarily. Additionally, the willingness-to-pay method,

often used to measure intangible costs, was not included due to ethical concerns. [17].

Conclusion

The costs associated with cervical cancer in Addis Ababa were calculated to represent the yearly
total expenditure, encompassing direct medical, non-medical, and indirect cost components.
During the first and post-first year of diagnosis, the direct medical costs were assessed at
2638.05 and 1898.02 INTS$ respectively, holding the highest rank among all cost categories and
covering 82.5% and 84.9% of the average in total annual costs. In comparison to the control
group, individuals with cervical cancer accrued additional mean total annual costs of 1961.27
and 1297.39 INTS$ during the first and post-first year periods, respectively. Various patient
characteristics, including having more than five family members in the household, experiencing
concurrent chronic comorbidities, lacking social support, adopting poor dietary habits, being in
the initial year of treatment initiation, and being in an advanced cancer stage were found to be
statistically significant predictors of increase in total annual costs of cervical cancer
management. It is crucial to implement policies that prioritize ensuring the availability and
affordability of medicines, encourage the prescription of generic drugs, and emphasize the
prevention and early detection of cervical cancer. Furthermore, there is a need to expand tertiary
treatment center facilities, coupled with the introduction of cost-sharing schemes to guarantee the

accessibility of services.
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Appendix I: Information sheet-English version
Title of the study

‘Spatiotemporal dynamics of incidence cases, access to healthcare and the economic burden

of cervical cancer in Addis Ababa, Ethiopia’

[Salutation]:

My name is . I am currently a member of data collectors for a research

which is conducted by Tariku Shimels and his supervisor/s. This research is part of a Ph.D.
study intended to map the incidence, assess the access to healthcare of patients diagnosed with
cervical cancer in Addis Ababa, and the economic burden of the disease among this
population. You are invited to take part in the study. However, before you are going to be part
of this research, | kindly invite you to carefully read/hear on why the research is being
conducted, and what it involves as described below.

Purpose of the study

The aim in this study is to assess spatial distribution of incident cases, determine access to
healthcare of patients, determine the overall cost and explore the determinants of access and
cost.

Why you are selected to take part

The output of the study is expected to help make appropriate recommendations to concerned
stakeholders, especially the ministry of health, and inform decision making and policy in the
management of cervical cancer in Ethiopia in general, and in Addis Ababa in particular. You
are also expected to have sufficient information on the proposed aims of the study. As a
result, it is highly essential and valuable that you take part in this study, and that your inputs
are included to achieve the aims.

Procedure

We invite you to participate in this project. If you are willing to participate in this project,
you need to understand and sign the agreement form. Then, you will be interviewed by data
collectors. You do not need to write your name to data collector and all your responses, and
the results obtained will be kept confidential by using coding system whereby no one will
have access to your response.

Risk/Discomfort

By participating in this project, you may fill that it has some discomfort especially on wasting
15-20 minutes. We hope you will participate in the study for the sake of the benefit of the
research result. There is no risk in participating in this research project.

Benefits
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If you participate in this project, there may not be direct benefit to you, but your participation
is likely help us to meet the research objectives. This will enable to uncover healthcare access
and economic issues that patients like you face because of cervical cancer. And this will help
us to recommend for and inform policy makers to improve services for the patients in the
same problem.
Incentives
You will not be provided any incentives or payment to take part in this project.
Confidentiality
The information collected from this research project will be kept confidential. Information
will be stored in a file, without your name, only code number is used. It will not be revealed
to anyone except the principal investigator, and it will be kept locked with code.
Right to refuse or withdraw
You have full right to refuse from participating in this project. You can choose not to respond
to some or all questions if you do not want to give your response. You have also full right to
withdraw from this study at any time you wish without losing any of your right in the health
facility.
Persons to contact
This research project is reviewed and approved by the ethical review committees of Addis
Ababa University and Saint Paul’s Hospital Millennium Medical College. If you have any
question, you can contact any of the following individuals and you may ask any time you
want.
Contact address of principal investigator:

Tariku Shimels (BPharm, BA, MSc)

Mobile Tel.: 0912471223

Email; tarphar2008@gmail.com

Contact address of the Chief supervisor:
Professor Teferi Gedif (BPharm, MPH, Ph.D.)
Mobile Tel.: 0911684854

Email: tgedif@gmail.com
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Appendix I1: Informed consent form-English version
| hereby confirm that:

| confirm that | have read and understand the Participant Information Sheet
I have had the opportunity to ask questions and had them answered
I understand that all personal information will remain confidential and that all efforts will be
made to ensure I cannot be identified (except as might be required by law)
| agree that data gathered in this study may be stored anonymously and securely, and may be
used for future research
| understand that my participation is voluntary and that I am free to withdraw at any time
without giving a reason.
| agree to take part in this study

Signature of participant:------------------------- date

Signature of Enumerator taking the consent:------------------- date--------------
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Appendix I11: Information sheet- Amharic version
Pao/lE PR

[hAge ]

e LNAQA: A% 2N AARANG PGH AaNZan/PE NAGFS PTURT
& AM, NARN ANN N+ PAD- PNFG P1H NCETI AFNTPTF PA PMS ATAAT
+24NTHE AT IR ANPI PP T NTRA MTF AR aBZE ANAN, NPT DG+ LoqP
PEANGST ANTST DT (T.AT.8) ANA 10 ACAPT NHU DT  AT8A+4 +INHPA:
EUT AYED NG+ ACRA+E NARDATP NLF DT+ ATRT ATLMNLT NLL+ID 9o 9o7
TP AT8A AGRZSF  PHPEF HIE Peh+ATT YANTF ATRPRIPM- NARNCT
AINHPFAU

PHU »FT GAM

PHU Tt PIT FAMPTF PAYYRT & AM, NASN ANN h+a9 PAM-T ANNNPP NCse-t
aoAPRE NPT PURIRT +L4-A1FE Yaeam pag PP CANTFM-T A NFIR PP a5,§ aR7aDAtG
aaranr I NI ATLMS MNP PA ATLMANFFO ANAT AL AT NS
PP TNLE MPLA Ja-::

ACOHP AT+ M7

PRgE MMF PTRURY RE AM, UNTTT €mmCY N+a@AN+ NUIC-he& 828 N+HAL
£ NASN ANN  BZE AMMANFFO ANAT 9OAZ-YAN ACCAMTST P7AN OrA%L
AT8.P0DM AL/ AL PIH EMNPA: ACNPI® Nt Mt PG+ AATIPT AL NG
PUY OBZ8 AT8APT L1700 3A: NALIIR PACNP NHU mFF @-Nm aehh+t NMI° mPame
P PMAM 8L AT LU NARUHIR PG+ AT ATANT AA+PEA PNZAF A

12+

PHAFLTT LPLPT NLCT NZITMAT NP F ML Ao/ NNAN ATLEAY: NHUT® dPF
a/5 ANAND ACNPY P+OAF MPRPF PHCNAPFAI MLIE PaRqeAt dOMEd
LAMPFAPTAM-F TPAR TOAMEPYR P+HMNP LUPTA:

NA+&EP 9% 18T A LITIP £FAA?

NHU »TF NA+&P P+mAT AAETF N+ALI® N15-20 Lo THPTT APNAF EFAX:
PFI® NARA+EP AMGT+ M 91+ N&+E ANTPRA ATLMPNZN+ +Né ATLCIAT:
NHU PAL NG+ TR IMIEPF goFgR R 4T +8F PAGP:

mPpgo

NHU 5+ NAA+&P P P71 Tt M+EF mPIR ARFLIP: LU ATE ADG+ OMFT91FS
gAM doAht M$TF AAD-:NPMLER PAYT ANT MG F9C P PARART F9C hANPS
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dPLF NP NNY AARC NAG™P IC +19%+@  P9RAC ATA9IAF PORPTTNT Uid
LONFFA: NAOMAATE MG+ ATLACNP ALYF FNAPTT MST ATA94T AAMM
ATAANA EMPMA; FhMPF P IMMFMY PANSM, BT A28 ATLMANFFO AhAT
NEZN AZTAN INYF ALPT L2774

hm.sRit

NHU DT+ PMANAND- A28 IPAM.L-PI+E P+HMNP LUPTA:ADZE M- PANGRP NADLE &%
LPaMA:AHUI® PIRPAM.L TRAL NF PIRIMPIR LIPTA:NPS +aRL.9/M- M-gh, T
AM- P99 P7TM- AR P 9D::

ht+AFLTT eADdmI® ML I AR CM PO MM+ an )}

NHU MG+ PAMA+E d-p AT AAPF:ARTETE MPEPT JRAR PARAMT dBNFHge
AAPT: NHETILID NAATFNT 1TH APMELEY ARCM PADY L ao-A ADNF KAPF::

P, PT4F AD NLLAT

2U Tt NP/&/P/M/T/N AT NALN ANN RLACAL PRTHST 9oCIPC Athh haa+ Pele
10 AAMG+R 9R9D RLYFT MmPE NAPTEI PMme+T PT +0PLM, MLID ATHNLm-T
NTN+AD- AL ¢-A T TFHE MTIC LFAN::

F¢n AARAN (BPharm, BA, MSc)
NANI 0912471223

A.-T,.24\: tarphar2008@agmail.com

TCLAC +4.¢ 126 (BPharm, MPH, Ph.D.)

Mobile Tel.: 0911684854

A-.24\: tgedif@gmail.com
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Appendix 1V: Informed consent form-Amharic version
e+NM P+HNFLTT L P8 PR

PAG+T aOLE 6 NATIINNG AT A°L8+]

PINGAT M PRPF NATMPET +1MN, TPAT NATY T+1

PIPAMM- AB/B AR ATLTMNSP AT MY+t AT8LFMP ANLALE UA Mt
AT L/o:

PHYU G  +AFL AR M9+ A18. 90 PARANAND: A28 PAMEPTt +MN$
AYL00 aDmi

NG+ PMPLY +ATE >k NA>A N4A &ATF AL P+aRAL+ ATEPIT NEATTU-NT
1HI® NG+ DM+ OLIR MR/H ATLIPFA +TTHNPAU:

NHU aPALTIR NG+ ATPA+& +NTRIR FA U

pan/E ANAN, &CT9E L
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Appendix V: Access to healthcare services questionnaire-English version

Part I: Socio-demographic and economic characteristics

Q101 | Source facility /hospital 1. Public

2. Private

Q102 | Service classification 1. OPD
2. Inpatient
3. ICU

Q103 | Age (inyrs.)--- | e

Q104 | Marital status Single
Married
Divorced

Widowed

o ~ 0 D PE

Separated

Q105 | Sub-city Arada

Akaki Kality
N/S/Lafto
Lideta

Kirkos

Addis Ketema
Gulele

Bole

© © N o g &~ w -

Yeka

-
©

Kolfe Keranyo

-
=

Lemi kura

Q106 | Able to read and write 1. Yes
2. No ------ > Q107

Q107 | Level of education 1. No formal education
2. Grade 1-8(primary school)
3. Grade 9-12 (secondary school)

179




4. Higher education (college/university)
Q108 | Occupation 1. Government employee
2. Private employee
3. Merchant
4. House wife
5. Housemaid
6. Student
7. Jobless
8. Other, specify----------------m-mmmmeeme-
Q109 | Status of community health insurance 1. Yes
coverage
2. No
Q110 | Average monthly income of the household | ----------
(in ETB)
Q111 | Number of family members | ===
Q112 | Presence of social support (any form of 1. Yes
help from community, family, friends...)
2. No
Part 11: Behavioral/life-style practice Questions
Q113 | Do you currently use (smoked or non-smoked) 1. Yes
cigarettes?
2. No
Q114 | Do you currently drink excess alcohol (i.e > bottle 1. Yes
a day)?
2. No
Q115 | Do you currently chew Khat or other stimulant 1. Yes
substances (Hashish, Ganja...etc)?
2. No
Q116 | Do you engage in @ minimum of 150-minutes of 1. Yes
moderate exercise (example: waking) per week? ’ N
. No
Q117 | Do you engage in a minimum of 75-minutes of 1. Yes
vigorous exercise (example: gym sport) per week? ’ N
. No
Q118 | Which of this list is part of your dietary practice? 1. Grains
(select all that apply) 2. Fruits
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3. Low fat
4. Vegetables
5. Processed foods
6. Sweetened beverages
7. Refined grains
8. Excess salt (> 1 spoon)
9. Other, specify ---------- --=----
Part I11: Clinical characteristics
Q119 | Presence of any chronic Comorbidity 1. yes
yJ0 s J— Q121
Q120 | If yes, which (check all that apply) 1. DM
2. Hypertension
3. Chronic/end stage kidney disease
4. HIV/AIDS
5. Mental illness
6. Cardiovascular disease
7. Musculoskeletal
8. Neurological
9. Other, specify-----------==mmmmeeu--
Q121 | Date of first cancer diagnosis in EC. | -------=--=----- (mm/yyyy)
Q122 | Date of initiation of treatment in EC. | ---------------- (mm/yyyy)
Q123 | Stage of cancer at diagnosis (FIGO 1. 1
classification) > 1l
3.
4. IV
Q124 | Which treatments did you receive/are 1. Radiation
you receiving for the current o
diagnosis?(select all that apply) 2. Chemotherapy/medications
3. Surgery
4. Hormonal therapy
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6. Other, specify

5. Traditional treatment

Q125 | Ever history of cancer screening 1. Yes
2. No
Q126 | History of HPV immunization 1. Yes
2. No

Part IV: Objective measures of access to healthcare in cervical cancer

Domain Indicator variables Responses Data collection
method
Geographic | 127 | On average, how much time on walk do you travel from | ------- minutes Patient exit-
accessibility your home to get the nearest health facility for getting interview
medical care services (follow-up visits, consultations,
surgery, or emergencies etc.) in your current illness?
(answer in minutes)

128 | On average, how much time on walk do you travel from | ------ minutes Patient exit-
your home to get the nearest health facility for getting interview,
drugs for your current illness? (answer in hour) Mapping patient

residence

129 | On average, how much time on walk do you travel from | ------- minutes
your home to get the nearest health facility for getting
laboratory diagnosis services for your current illness?

(answer in hour)

130 | On average, how much time walk do you travel from your | -------- minutes
home to get the nearest health facility for getting imaging
diagnostic (ultrasound, X-ray...) services for your current
illness? (answer in hour)

131 | On average, how much time on walk do you travel from | -------- minutes
your home to get the nearest health facility for getting
radiotherapy for your current illness? (answer in hour)

Availability | 132 | Are any of the essential generic drugs (cisplatin, 1. Yes Observation
carboplatin, bleomycin, paclitaxel/docetaxel, rituximab, 2. No checklist, exit-
bevacizumab, gemcitabine) or their brand counterparts interviews
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prescribed on the current visit available at the health

facility?

133 | Are basic diagnostic services (laboratory, ultrasound, 1. Yes Observation
histopathology...) required for the current illness available 2. No checklist, exit-
at the current health facility? interviews

134 | Are surgical services of any level for the current iliness 1. Yes Observation
available at the current health facility? 2. No check-list

135 | Have you ever received any education and support 1.Yes Patient exit-
services (health education, care and support) provided to ) N interviews

. No
patients?

136 | Have the health professionals (doctors and nurses) Yes, all Observation
providing the oncology services (ex. providing Yes, but | checklist,
chemotherapy) received any related training? not all interview of

No providers

137 | Are palliative care services available at the current health 1. Yes Observation

facility? 2. No checklist
Affordability | 138 | What is your estimated monthly expenditure for medicines | --------- Birr Patient exit-
in relation to the current illness? (deduct coverage by interview,

health insurance)

record review

183




Part V: Questionnaire on perceived access to healthcare services in patients with cervical visiting health facilities in Addis Ababa, Ethiopia, 2022

Responses
1 5
Domains Item constructs 2 3
(absolutely | (disagree) | (neutral) 4 (agree) (absolutely
disagree) agree)
0139 The distance from the health facility to my house is
appropriate.
Reachability 0140 The time required to reach the health facility is
appropriate.
Q141 Getting to and from the health facility is easy for me.
The health services (including consultation,
Q142 laboratory tests, imaging etc.) | need are provided at
the health facility.
| get medicines or supplies prescribed to me at the
QM3 | health facili
Availability ealth tacility.
0144 There is adequate number of health professionals
(doctors, nurses) to my need at the health facility.
Q145 Health professionals (doctors, nurses...) have the
appropriate skill to my healthcare needs.
0146 The quality of services provided in the health facility
Acceptability is acceptable.
Q147 The health facility staff meets the needs of the
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clients in various ways, such as education, care and
support.

Q148 Health workers listen carefully to what | have to say.
The health workers give me enough time.
Q149
| trust the statements of the treatment team (doctor,
Q150 :
nurse, etc.) about my health and illness.
My  preference for same sex health care
Q151 : ) :
professionals is taken into account.
0152 | accept other screening services and tests (such as
colon cancer) at this health facility.
The treatment team at the health facility is
Q153
respectful.
The health workers (doctors, nurses etc.) are familiar
Q154 with the culture and religion of clients and
communicate with them appropriately.
0155 To solve my health problem, I first see a general
practitioner.
Affordability With the guidance of a general practitioner, | use
Q156 o - :
specialized and sub-specialized services.
Q157 Cost is a serious barrier to using health care.
Accommodation | Q158 It is easy to make an appointment at a health facility.
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The expected time to receive the services | need is

159 .
Q appropriate.
| can discuss health issues and changes in my
Q160 condition over the phone (in person) with the
treatment team (doctor, nurse, midwife, etc.).
0161 The working hours of the health facility are suitable
for receiving healthcare services.
0162 The physical space of the health facility is suitable
for receiving services.
0163 Access to some facilities such as wheelchairs,
benches, walkers, etc. is easy when needed.
0164 The education that is given to me is such that |
understand them.
The information | need is expressed in simple
Q165 ; D
language without the use of specialized words.
0166 Communication of health workers (doctor, nurse
Awareness etc.) with clients is appropriate.
0167 Health workers try to make sure | fully understand
the health information provided.
My living conditions are taken into accounts, such as
Q168 marital status, ability to pay, and cultural

differences.
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Appendix VI: Cost of illness measurement tool-English version
Group ID: -------- (cases and controls will be coded identically making sure that they match
for residence, sex, service classification, age (5 years) and hospital).

Part I: Socio-demographic and economic characteristics

Q200 | Patient classification? 1. Cervical ca
2. Non-ca

Public

2. Private

Q201 | Source facility /hospital;

=

Q202 | Service classification; 1. OPD
2. Inpatient
3. ICU

Q203 | If your classification is in inpatientor | -------------
ICU, how long is it been in days since you

were admitted in the past 3 months?

Q204 | Age (inyrs)); | s

Q205 | Marital status; Single
Married
Divorced
Widowed

Separated

ok~ w0 DR

Arada

Akaki Kality
N/S/Lafto
Lideta

Kirkos

Addis Ketema
Gulele

Bole

Yeka

10. Kolfe Keranyo

Q206 | Sub-city;

© 0o N o 0o B~ w Db PE
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11. Lemi kura

Q207 | Able to read and write 1. Yes
2. No ------ > Q108
Q208 | Level of education 1. No formal education
2. Grade 1-8(primary school)
3. Grade 9-12 (secondary school)
4. Higher education (college/university)
Q209 | Occupation 1. Government employee
2. Private employee
3. Merchant
4. House wife
5. Housemaid
6. Student
7. Jobless
8. Other, specify----- mememmmmmemeeeeeeeaeeeas
Q210 | Which source is your medical expense 1. health insurance
covered by? (select all that apply) 2. self (selling assets, savings, salary etc)
3. aids or social support
4. relatives or friends
Q211 | Average monthly income of the household | ----------
(in ETB)
Q212 | Number of family members | ==-mmmmeee-
Q213 | Presence of social support (any form of 1. Yes
help from community, family, friends...) 2. No
Part 11: Behavioral/life-style practice Questions
Q214 | Do you currently use (smoked or non-smoked) 1. Yes
cigarettes? 2. No
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Q215 | Do you currently drink excess alcohol (i.e > bottle 1. Yes
a day)? 2. No
Q216 | Do you currently chew Khat or other stimulant 1. Yes
substances (Hashish, Ganja...etc)? 2 No
Q217 | Do you engage in a minimum of 150-minutes of 1. Yes
moderate exercise (example: waking) per week? 2. No
Q218 | Do you engage in a minimum of 75-minutes of 1. Yes
vigorous exercise (example: gym sport) per week? 2. No
Q219 | Which of this list is part of your dietary practice? 1. Grains
2. Fruits
(select all that apply) 3 Low fat
4. Vegetables
5. Processed foods
6. Sweetened beverages
7. Refined grains
8. Excess salt (> 1 spoon)
9. Other, specify ---------- --------

Part 111: Clinical characteristics

Q220

Presence of any chronic Comorbidity

no

Q221

If yes, which (check all that apply)

© N o g &~ w DN PRE

DM

Hypertension

Chronic/end stage liver disease
HIV/AIDS

Mental illness

Cardiovascular disease
Musculoskeletal

Neurological
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9. Other, speCify-----------------------

People with cancer frequently have symptoms that are caused by either their disease or their treatment. We ask you to rate
how severe the following symtoms have been in the last 24 hours. Please fill in the circle below from 0(no symptoms were

present) to 10 ( the symptopm was as bad as you can imagine it could be) for each item.

0 1 2 3 4 5 6 7 8 9 10
(Not (as BAD
present) as you
can
imagine)

o o oo |0 o0 |0 |0 0|0 ] 0

222. Your pain score at its
WORST?

c oo |0 |0 |0 0|0 0

223. Your fatigue (tiredne
s) at its
ORST?

224.  Your feeling of be
ng distres
ed (up
et) a
its WORST?

225.  Your feeling sad at its
WORST?

c oo |0 |0 |0 |0 |0 0

226.  Your numbness or tingling at
itsW RST?

Please Check following for cases only (patients with cervical ca)

Q227 | Date of first cancer diagnosis in EC. | ---------------- (mm/yyyy)
Q228 | Date of initiation of treatment in EC | ---------------- (mm/yyyy)
Q229 | Stage of cancer at diagnosis (FIGO 1. 1A

2. 1B
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classification) 3. A
4. 11B
5. A
6. IlIB
7. IV
Q230 | Which treatments did you receive/are Radiation

you receiving for the current

diagnosis?(select all that apply)

o g~ w D E

Surgery

Hormonal therapy

Chemotherapy/medications

Traditional treatment
Other, specify

Part IV: Direct medical costs in the past 3 | Cost details Gross
months i i cost of
Mention name of cost | Quan | Unit | Total | specific
object tity |cost |cost(Q | drivers
(Q | (C) |*UC)
Q231 Payments made to Visitl
physician visits/card at the __
current hospital Visit2
Visit 3
Visit n (add more
visits if any)
Q232 Payments made to Test 1
laboratory tests at the
current hospital Test2
Test 3

Test n (add more tests
if any)

Q233 Payments made to other Imaging 1
diagnosis (imaging, x- i
ray...etc) Imaging 2
Imaging 3
Imaging n (add if other
imaging/x-ray)
Q233 Payments made to drugs Drugl
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prescribed at the current Drug2
hospital in relation to the
main diagnosis or side Drug3
effect of anticancer Drua 4
medicines g
Drug 5
Drugs n (add if more
drugs prescribed )
Q234 Payments made to hospital | Stay 1
stays/admission :
Stay n (add if more
admissions occurred)
Q235 Payments made to ICUL
intensive care unit (ICU) i
stays ICU n (add if more
ICU admissions
occurred)
Q236 Payments made to surgery | Procedure 1
and related procedures
Procedure n
Q237 Payments made to Service 1
chemotherapy i
administration/radiotherap | Service 2
y /physiotherapy /related -
nursing care services Service 3
(cases) Service n (add if more
services received )
Q238 Payments made to Visit 1
physician visits outside the
current hospital
Visit 2
Visit n (add if more
visits made to other
hospital)
Q239 Payments made to Diagnosis 1
diagnostic services i i
obtained outside the Diagnosis 2
current hospital Diagnosis n (add if
more diagnosis services
received in other
hospital )
Q240 Payments made to related | Diagnosis 1
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investigation services
(laboratory, CT scan,
ultrasound, MRI, X-ray) at
other facilities/hospitals

Diagnosis 2

Diagnosis n (add if
more diagnosis services
received in other

hospital )
Q241 Payments made to Healer 1
traditional healers _
Healer n (add if visited
more traditional
healers)
Q242 Payments made to spiritual | Healer 1

healers

Healer n (add if more
spiritual healers

visited)
Part V: Direct non-medical costs in the
past 3 months
Q243 Payments made to travels | Travel 1
to and from hospitals
or/and traditional/spiritual | Travel 2
healers Travel 3
Travel n (add if more
travels reported )
Q244 Payments made to food Food/supl
/medical supplements
Food/sup 2
Food/sup n (add if
more food/sups
reported )
Q245 Payments made to Caregiver/costl

caregivers

Caregiver/cost n (add if
more caregivers/costs

reported)
Part VI: Indirect costs
Q246 Have you been absent from 1. Yes
job due to the illness in the 2. No
past 3 months?
Q247 If Yes to Q242 above, Number of days you were absent ------------

Your average monthly income on the job(in ETB)-
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Q248 Has your caregiver been 1. Yes
absent from job due to your 2. No
illness in the past 3 months?
Q249 If yes to Q244 above, what is 1. Number of days your caregiver was absent-

the cost of absence?
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Appendix VI1I: Access to healthcare services questionnaire- Amharic
version

h&A 1: eFha A-UNNRIMUNEP AT ADFM. PP U2 3 PT dapAh, P

m101

PFNMP LN

1. PhIAC Fhag, o Fo-
2. PhINC Fhay, AR 2AgP

m102

P FNA™NT MY +RID/PATFA

SIS

1. PaRy9Nt
2. P4

m103

P FNA™NT PATAIAT HOGE

1. +aeAAR UNTRT
2. +3% uhgeg
3. R'ruyarapy

m104

RET, (NYARH);

m105

PoNF Ui

£AINTF

£1N+F

&F PLRADT

nA, Pqe+N+
+ALL+m- PR P4

ok~ wpnE

106

n&A htan

h&8
&
TN/A&T
AL
¢CHN
A&N N+ag
FAM

N

. Pn

10. hA4.

11. A9}, hré

© oo Nk wDdE

m107

YN AT MPR& SFANE

m108

PTIUCT BB

ameng +9uct PA+mm4
1-8 N&A (PaRE/P £/ 8)
9-12 N&A (A+E £48)
PAZ/RLACAL PIN/PERdt
(h&+3 T92UCct)

el

m109

Ne-E

1. PNt +bme
2. P99A +Pme
3. 105
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4. PNt ACPNF
5. PNt N&t+E
6. +a9¢
7. Né PAAD-
8. AAINA BMPAT--mmmmmmmeee
Mm110 | PARUNLAN-APE MG ARL YT +m P, 1. AP
1PF: 2. hE
m111 | PN+AME AT9Ne @cU® 1N, (NNC) |
Mm112 | AT AL PARP4L PNL+HAN ANAT NHF | ==
m113 | PAUNZAN & I& aofC (NAhNN, £ 1. AP
1N+ OLIR N+A1 MH+ PTR77) 2. h2
MYFMI° ACBF AAPTE
N&A 2I N1-NUCPP ML I° PAESC HE T P+aPAN+: AOMESF
m114 AT AL PAIG BMe P T (PTRehurt 1. AP
MLI™ PR L) EMPTNE 2. hE
m115 | AT AL 9T MD-9° PAANA AOMMTT 1. AP
ANH+@ (N$7T 1 MCT™A NAL) 2. A2
LM
m116 | AUT AL Bt MLIR AdT hiPd 1. AP
m U +FY (UARE JYE/AAE MHT) 2. hE
L MemMA:
m117 | NAPRTF @A NL.PIN AL50 L MRLGP 2 1. AP
A%%F N30 B PAR.MAL APMYE PANA 2. he
RYPNSA (ATPAA PASIC HH...) PRCIA?
m118 | NATF a-NH NPIN A 75 Ldd LI 1 1. AP
A%F NG PRMAL NNE ANAP ATPNPN 2. h2
(F°AAI B9° N7 CF...) PRCIN?
m119 | hATHU ®-Am PF+PE NIRoIN HCHCP 1. MM ePT
- enNtA? 2. GLELPT
3. ATNtHE AN
(AN PRUPI®T Uk 9P M) 4 RFNAST
5. N&NZN P+PINNSG goaINF
6. Mé&E MMMT
7. AAC PAATD mAmLPT
8. N&+F mm- (N$7Y N1 PAL
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myh.PL NAL)
T L A VAV 1, - e ——
h&4 3: M5-1h PMLs+
m120 myEMm-9° 9 Lt 1. AP
+3.87% &9 1H 2. AR ----- [1m122
PMT ToIC AANPTE
m121 AMPE 120 APANP 1. PhhC yango
AP NUPY: 2. PRYD 9L} yaongo
PHE i (APAN 3. PMAAT yarge
PO PRty b 4, AT.AL.N/AEN
290/ (Mv) 5. PAAIRC yange
6. PANS L9° HO-M-C MY FoIC
7. PMIFT AT
8. PyCA yango
9. AANAI BTIAZ -
m122 YL XY LPZ N TR o B 70 VoG S — (®C/R.97)
ATSANPF NgoCans.
POENT ¢
(NATE&P A@MMC):
123 AV LN TP N S [ — (DC/A.9°)
anp-yy %} PEaRGNF
$7 (NATELP
A®MMC):
m124 anFany,p (| ap/ane, 1. 1
PN 228 90 INC g ::|
4. IV
m125 AUT AANPF PG 1. PendC
Foc AN £2N 2. paoeyt
PHEET UNIOTPT 3. PbL Ungeq
OALPAI(POASTT 4. PUCIY/PAM-7F $angD
Uk £9°4M) 5. NUAP Yngeq
6. AAT BMPN-nnmmmmmmmmmmmmmmmcmmmmmmmmeeee
m126 PPLao_nNIAC 1. AP
gorang. +LCIAPT 2. RE
PO-PAT
m127 PARURT L& NTIAC 1. AP

mhAnP h*+Nt
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MHLm PM-Pii 2.

he

N&A 4: PAPCNT AT +L4N1F APANP MMEST

ha-C Mm%, avAh PPF AR m /8o
Ah+ em.AnNNNNT
a7y e
$CNt Mm128 | AAUF UORIRP PUATRT ATANARTT (PPAAL ATFA | - L X Fham yhgee
AT L PIPNC ATAINTE $2-UNTRT MLTR &Y7+E LA ADM-
Ungee @H+) AT 7+ NP NATINL ATRT PUA 1H NM.LL PA-
NASIC FH PONSA? (ARAMN N2 P LPaRm) Mmed:
m129 | ARUF URIPP PFHHAPFT a2 ULT AT T+ NP | - L X Fham yhgee
NATINE AFRY PUA 1H NAIC FH PANSA? (APAN NRbSP CA@D DM
Lpaom) N.LL $A-
ML d:
m130 | AAUF URGRP P FHHAPTT PANLTEL FPCARLPFATLELS] | —-mm- L XY
NNTP NATINL ATRY PUA 1H NAIC FH PANSA? ((RAN
Nee$ Lpanm)
m131 | AAUF UG P PHHAPTT PendC TRCARL-PF (hATS | - L X
AD-1L1 4.5 ... MH+) AT TF TP NATINE ATRT PUA
1H NA°IC FH PANSA? (ARPAN N2 P Lpdnm)
m132 | ARUF UTRIRP PHHHAPTTY PenndC UNIRT ATRELT | - Lt
NP NATNL AFRT PUA 1H NACIC FH PNNBA? (ARAM
Nee P Lpanm)
PATA9IA | 133 | @ITM-9° hAYTHU @A (cisplatin, carboplatin, bleomycin, 1. AP | Fham> yhoeq
F aogr paclitaxel/docetaxel, rituximab, bevacizumab, gemcitabine) 2. R® | eCHhD LM
NCt mLIR 1918 (9P AFF@- PFHHAPT AR LY 14T N 2/ $A-
NALF AT NMT +Ra™ 275 A2 MMLPIAG
PATTA P
goANgE
134 | AAUF URIPT Y FHHE ABALFP PIOLARL ATA et 1. AP Fhaom yhgeq
(ANGFLE AAFLADIEIPFENT §0>G gOLaDs. MHt) MG 2. hE uCAD ADM-
Fda 2977 N.LL $A-
aMmed:
PATTA &
geANS:
m135 | AAUF UNTRS PA9A4 A998 M9 228 PhR-URTRTPT 1. AP | PATTA

198




A0 et T MG +LRI™ &AMA? 2. A2 | FPANFIPMS
NAT™P $A-
MmMmesd
m136 | MIT@I° ALYF FIRUCT AT &I (PMT FIRUCTHE 1.AP PN m PA-
MUNLP £I& MLIR ATANNN) A5 +D- PO A? amMmed
2. he Name/o:
m137 | PM& NAG-PPE (UNGRE 1CN.. . DH+) AT AT AM-+ . RPE PATTA dR
PNINC M A0t + PO NAMT DNEM- PM-PA? AR | 92ANFI PR&A
2. hPI UALPTF $A-
Nhéa | ®mes
3. AP
m138 | MG +£I™> ATYRY & AM, FhTPT pyange L. AP | PFhaum-y
g eay p YAGRT BAMA? 2. h& | OB
NaeaLANtIMS
NAa™pPF
Nnacme$
PARaHF | M139 | NATINL NOC NAUF UNTRTP IC +LPH 927 PUA 1THA | —mmmmeeee NC PFham7
h$IRTY LOMA? (PMS LYY +45H LLC) a/B
£I5HN naeabAn:
an Py AFhamm- $A-
MmMmed

NaqeZa
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N&A 5: A7494F AAMBI APCNTS +L4-N1F 0+IPANE ML ST

@2 Fnaq:

NHU NAReMA L2190 PARURY eh& NINC UATRT ATAIATt ANMMI ASCNTT +24ATT NHARANt ALFPT A18I47 AT8TL D PEPFT
RINAPFAU: PACNP FPAR 9o PUA ATRMATHA™ ARATIRE “NMI® AANTITIIOVE “AANTITRICT “ARYT PATIRVE “ANTIMAL” MLIP
“NMg® ANTHTAL” NTAT LA

goAR
1 3 5
@he aAn.P ™ML ST 2 4
NMT® | haheay | youn | AREgagp | AT
RANTITY | g o AR g " ANTRAHA
go U
m140 | hmS +£a™ ANN Nt PAD CPF OMYIT M-
ML MG +La> AL/ R Py ™A LN 1H,
141
+24- ATt aDMmYg Y@
142 ML MG +ka> A4 AN APOINFG APM-M+
AL PAA T10-::
PIRLAITFD PG A4 RTF (PUNID FoNCE
m143 | ANLFL FRLADLE -8 MHT) NA™A NHda-
n$cNt+ B AMA::
a7
144 NUN9® PFHHARY AR e ULt F9° Py PUR9RT

INGFF NMG +La> RIFAU:
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Prha™ MG NAGD-PF (UN9E 1CH DH+)

m145 | RHDLCT NNDLC ATRLATD PG ATt IRF
Y-
PMT NATEPPE (UNIRE 1CH DHT)

m146 | NTPLATD AT T AL N PP AUAT
AATF -

147 N+£d Pag AMM@ A74A%T métT PMNe
p[ g
Prear a>-p+BF P Fhaq PFY AT N+ALR

m148 | MANIATRAA +IRUCTEI AThNNN AT ACS T
NAoAM+ 0aq, Paq A §F M-
MT NAT>PPF 2192 PaqyAM-T UAN NA9INMT

m149
PEIOM.GA::

ATt PMT NAGRPPE N 1H LAM-GA::

150
PMG NAT™P &' (UNIPI 1CNE MHT)

m151 | AAMS IR Py Yarge 18 ATR,AM-% 9RAC
ATRYT AAT::

150 PUNIRT ATA AT PORAM™T ATLIRE AT
N+aRAAL P (T PMS NATD-P) Y-

Mm153

NMT LA™ PP Lan.gorans. (JoAA ATET
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NIAC OHT) AT ATTT AT AL

m154 | PUNIRT &R AFNTPTF ANNCT AATFO-::
MG NAT>PPE (UNI°FI 1CATFE MH+)
m155 | PFNTMPTY NUA AG AFC1T POQ POrky
N+IN@- a237 L Paq PA+5) 8. TFM-::
PMG T4 AGPE FF a0Bans P NMPAA
m156
uhge Az PAUL::
Pa=hdd NM&AA UN9® 9o0C BN PATAANT DL
AP PITHN | M157
Yy AN ATAANT UNI® ATA1AF AmeTAU-:
PMT A74%ATF AT 7T Meb., TAP ATP4T
m158
PPNEA:
M159 | NMG +Ra™ M AGRPH PAA 1D
160 N+Ra™ PMT A7A%AF ATH9) T+ Pag DA LM-G
PO MN$@ 2H +APMM% Y@
AAMEE U555 AD-m N+@AN+ hUhgRg
AN FTFrF m161 | &% (UNIE 1CNE @H+) 2C NHAR N18YT
ADPPAL:
PMT +2a™ PN4 AT BATIR AT7A% AT
m162
AT T GOF 10
m163

P+eda™ 9N, PR AM-TF A1ATTT ATR9 T+
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goF 0

N+ 418 +ANCHE DING (B4 FC) AT

m164 | AODYE Pag Po)H PkgR-aD L4, P (MNC) MH+
LbCNA:
165 PMS F9RUCT ALAM™® AL NPANX NIRLE M-
AN +207 jm-::
P AMT dZB $AA NPT £7¢ AT AR/ 8+
m166
P PAFI4 PAT PANNT YD
PMT NAT™PPE (UNIRE 1CAE MH+) ha-h
AT O 5 paFon f”mﬂ(:l" :«4 mf-- e
Pan b "
168 PMS NAT>PPT P+AMTY PMT AOLE
NATINM AATRZSE ATYZ I Bndafbe:
NUNIPT A749F AAMD MPF PATZCC U1
m169 | MATIRI PF8(C U131 PAPNLA hPIRE PNUA

ARTF MH+ 919°F M-AM LTNAGTA::
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Appendix VI1II: Cost of illness measurement tool-Amharic version

h&A 1: e, A-UHNRIMUNSPR AT A DS PP U3 3 PT ddAh, P

m201

PFhmP oL N:

1.
2.

PhINC Fhm, §Fm-
PNIAC Fhaq, AR AT

m202

P NNt MS +RIP/PATHA

9L7F:

1. Pa®Y9INt
2. P4

m203

P FNa™NT PATAIAT HCEE

1. +aeAAR UATRT
2. +3% yhoeq
3. R&'ryaran’

m204

hET, (N9aRE)E

m205

PINF Ui

o wbn e

£AINT

£1NF

&F P4 RO

naA, Pe+N+
+ALL+m- PR P4
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n&A n+am:

hé-B
hPe
TN/A&T
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¢CPN
A8.N N+ag
AN

N

. Ph

10. NA4.

11. AMY, hré

© oo NN R

m207

YN AT MPR& LFANE

hP

m208

PFHIUCT BB

aeNg +9UCt PA+TI4
1-8 &4 (PaREam/p £/ B)
9-12 N&A (FA+E £28)
NAE/RIACAL PIN/PERdr
(h&+& FT92UCct)

P wbhpE

m209

NeE

PNt +bme
2. P9A +Pme
3. 17%
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4. PNF AMPNF
5. PNt A&t+a
6. +T¢
7. N& PAAD-
TV i VAR 70\ o [
m210 PMIUNLAN-hP& MG ARLYT +MPM, 1. AP
1PFi 5 KE
m211 PR+AMT AT9Ne @cU® N, (NNC) | -
m212 A1E AL PARPL PN ANAT NHE | -
m213 PMIUNLAN &I& aFC (NANNN, 1. AP
1Nt ®LIR NHAN OH+ PaR77) 2. AR
MITDI° ACKF AAPTI

h&A 2I N1-NUCPP LI PGS C HE Y P+aPAN+: AP MEST

m214 AUT AL PAIG ®MePTT (PTReht DRI 1. AP
PIRLERLMT) EMPTAE 2. hE

m215 ALY AL M5 M-9D PAANA ABMMTY 1. AP
ANH+@ (NP7 N1 MCA™N NAL) BMPTIAE 2. he

m216 ALY AL eBF MEIR AdeT A1Pd 1. AP
a ey 2% (UARE J18/ARE dHT) 2. hE
LMmeami:

m217 NAFYT @A N.P7N A150 LdP LI 2 1. AP
A%t N30 L PO DAL AP MYT PANA 2. hB
ATPNPA (ATPAA PACIC FH...) PRCIA?

m218 NAFYT+ @A NLPIN A 75 Bed LR 1 1. AP
A%t e PammA L NNE ANAR ATRN PN 2. he
(F°AAE 890 N7 CF...) PRCIN?

m219 NATHU N PFHEE NI HCHCP @>-Nm MeMmLPT
ent+i? F5F6PT

AINTE AN

(AN PRI A RIRLMy) ERN AT

NéNsn P+eyNNG gooINT
Mé.6p OO MMF

AAC PAATFD MemePT
N&+& hm- (N7 Nl PAL
MNP NAL)

9. AANA, BIAR - e

O N Ok~ wh e
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h&4 3: M5-1h (PMLs+

m220 M5 M-g° 9 L45% +38% PLE9P 1H PMT FoIC 1. AP
AANPHE 2. AR - [1m122
m221 A P 220 ARANP AP NUPYE PHEM-I(ARAN 1. PhipC yange
P U T Uk £9°2 M) 2. PegP 94 yangn
3. PhAA T yarge
4, AT.RE.N/REN
5. PAAJR( yange
6. PANS L9° HO-M-C MG FoIC
7. PMIFT AT
8. PICN yarge
(AW A VAV 1} S —
Mm222 | P$LaP-NIAC LA +RCIAPT POrPAL 1. AP
2. hE
Mm223 | PARYRT BL& NIAC A®hANP " HNT @HLm- 1. h®P
({3 2. h2
PP P224-1227 ABHTF (PTIYR T h3NL FT9T) PF 1F).LAD74
Mm224 | AAEan/ P 14, NYAC ATSANPF NIPLADL | cmmmmmmeemeeeee (DC/9.97)
POENT €7 (NATESP A&@MMEO)E
Mm225 | AADEaD/ P IH, AR LY F PEARGNF fF | cemmmmemeeeee (DdC/9.97)
(NATE&P A&@MMC):
Mm226 | DB aD/ P a0/ a04. PNIAS 228 97 INCE 1. 1A
2. 1B
3. 1A
4. 1B
5. 1A
6. 1B
7. IV
Mm227 | AT AANPF MG F9C AMNUTY 220 7. Pl
PHEET UNTRTPT MNLPAI(PDASFT Ui 8. Pane ULt
29°/v) 9. P2 Uhgrq

10. PUPCARY/PNGRT7F PangR
11. NUA® Uh9oeq
12. AA: EMPN----- -

hHY PPA NA%+ 3 MLF PIMAPFT AP AP M, PF PTacih+ aemLdF7

AMLPPIFAY::
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h&d IV: NAéT 3 st Uho™T IC +PPH P, HCHC Ll ol
PHL A ¢t DM, PF
Ph&Pm NPT | NHT | P18 | MPAA
Q) |P2 |PIOQ*
(UC) | UC)
m228 NHU MG +£9° UNIR 7 AGRE/N | heg/uhge 1
@LI® NCL ATHNDMF P44 /0>
N&EPPTI hCe/unge 2
hCe/unge 3
nCe/Un g™ n
(+tenTZ hA
£.£m()
m229 NHU MG +£I° A+ALP PANLRL goCang. 1
goLans.PF P+L RAD N& PI
goLane. 2
goCans. 3
goCans. n (+enTH4
hA £2ae()
m230 NHU MT +£9° A+APL PhdC ATREY 1
goCaRLPF (At AAN-4LT KIP
AC ABIRAFLAADTE. ) phdam | MTRETT 2
ne.F: ATRE) 3
A B39 n
(tenTaZ N £2aR()
m231 NHU MG +£9° 0 FHH +A PR a bt 1
a A1t FY (RIPhe-T LR —
+ T NECRE MEULRT) St 2
eyt 4
e it 5
ae it n
(+tenTZ hA
eem(C)
m232 NHU MS +£9° N+3% yngeq $L+1
A14%t ARAJ P+ R0 NG PI
&2 n(hl1H

NAL UNTH4A N+
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£8ao()

m233 NHU MG +&I° N&F Yao-agy gk 1
Un9eq A74°4T (ICU) stays
P+4 0D & PI 2t n (N1 1H NAL
ICU 7N+ nine
£8aor)
m234 NHU M& +£9° AL2-Uhgee TCAEC 1
R1A T PHLA0D NEPE
TCALC N (N1 14
NAL TCAEC A
£8aor)
m235 MG +La> @AM AAR AR K14t 1
PUNTIPT ATAINST a9ATIRI
mEULF NEI° NC AAM NNAaep | MTATT 2
PAIH ATANNN ALLTE ALHOHET [maaat 3
A4 eI @RI+ PH N1CH
P+TH ATANNN ALLL Prhd /AP RIAIRT N (AT
n&. P hi £.20o(C)
m236 AA MG +RI/PATFA A+LLT uh9eg 1
Mg a@-ge PUN,9° TMaNC;
+AAARE DETD +5$ Ungog UAF=T 2
Pr&RT NEPI URIPS n (+en T
UNIRTPF N+LLTF
£.£avr)
m237 AA MG +RI/PATFA A+LLT gecang. 1
mYEMm-g +P PH PUNIRG gRLaDs.
RIATAHANARLE RATeNm e | 70T 2
At...) PH4A0D NG Q3 o0 1 (eI
gRLans.PF N+24F
£.£avr)
1238 ANUA UNIPT APLPF Ptd aaD NUA® 1
ne.P:
NUAR n (teh¢
UNIPTPF N+L/T
£8aor)
1239 AL AP OO PF DRI MDY AR | ADILAP 1
Uh9eq AGLPT P+ A0 N& PE
a3 AP n
(+enme

UNIRTPTF N+LLT
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£8ao()

N&4A V:NA4T 3 4T hUhoee o-eh,

PHLAM dm+§ D PF
240 NFEINTCF IC PR (DL | Fe N7 O 1
PATHAL NUAP UNGOG
Dege LA NF AeCh | TCINTCT2
TN 7CF N
(+enTe hA
£.0a0()
241 N+ae 9o MLgo oN/ATATL T 1
NUNG® P2-HH PIRe1
ATAT Y ooy prggan | T TTVATATYF 2
n&pi goo)N/ATATL T n
(+enTe hA
£.0am()
242 T ML NUNTEG +&9° | Z8% 1

@k, ATNNNN ATLLRLCT
8 %TF PH4 R0 & PE

8% n (+enTs hA

£.eadv()
h&A VI $2+F PAUF O PT
m243 NAé+ 3 M4+ NYaRgRP 1. AP

P+iM NNE $CHD- PO-PA? 2. RP---ym245
m244 NAL A1243 ARANP AP NGO PPLNFOr ¢+ NHF —mmomememee

hy:

NN~ a9 774 haine mCU®P 7N, (NNC)---

245 NAé+ 3 ML+ ACAPTY 1. AP

AGRLCEF NALFD- PP 2. hE

PNA+AN ANATFIHAD L M LD

AAONT 1NGTY?
m246 NAL AM245 APANP AP NNGO Ph4NF@ T NHF --mommemmee

nNUYE N$% Nhrd PATT
DPEPTF LADA(I

NN&@- P 77+ ATNL MCUR 1N, (NNC)---
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Appendix IX: Study tool validity assessment instrument

Dear Expert:

You are kindly invited to put your expert opinion over the following list of translated items for their inclusion in an “access to healthcare services’’
psychometric questionnaire we are currently aiming to validate for utilization in broader patient populations, particularly, in patients with cervical
cancer. The items are adapted from an earlier validated and published work by (Hoseini-Esfidarjani et al., 2021), and you are selected in this panel of
experts because of your familiarity with the Ethiopian healthcare system, knowledge on the subject under investigation and experience in research. The
questionnaire contains 6 domains and 30 items (Q140-169) that is going to be administered in a five-point Likert scale (strongly disagree to strongly
agree). When rating, you are kindly asked to consider the essence, relevance and appropriateness of each item. Please read the scoring orders in all the
three assessment columns and mark either as “'\N’or “’X’’ under your rating.

A quick definition of each criterion:
Essentiality: refers to whether the item is essential to be included under the given domain and the scale.
Relevance: refers to the degree of relevance of each indicator to the measured latent variable.

Item appropriateness: refers to your view of the respective item, whether it appears to be appropriate on the surface (its face-value) and the
respondents’ side to assess the given domain.

Item essentiality , Item appropriateness

(1=item is not Item’s relevance (1=unimportant, 2=slightly
ohe essential, 2= Item is (1=not relevant , 2= important, 3= relatively important,

useful but not somewhat relevant, 3=quite 4=important, and 5= highly
an . . ' .

ANPIL m&a, a@Ah PPF(Indicator variables) essential, 3= Itemis | rejevant, 4=highly relevant) important)
atent ial ’
essential)
Variable
1 3 2 3 1 2 3 4 5
2 1 4

OO | P10 | hmyq +gae KRN N PAD- Ch
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PIRLAITFD PMT ATA BT (PUNTD
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Appendix X: Miscellaneous files
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