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Abstract

Background: Advanced-stage presentation of head and neck squamous cell
carcinoma (HNSCC) remains prevalent in low-resource settings, often attributable to
patient-related and healthcare system delays. Understanding these delays is critical for
improving early detection strategies.

Objective: To evaluate factors contributing to diagnostic delays and their association
with disease stage at presentation among HNSCC patients at Tikur Anbesa
Specialized Hospital and Yekatit 12 Hospital Medical College, Ethiopia (2025).

Methods: In this cross-sectional study, 60 consecutively enrolled HNSCC patients
completed structured interviews assessing sociodemographic characteristics and care-
seeking timelines. We analyzed intervals from symptom onset to healthcare seeking,
specialist consultation, and definitive diagnosis using descriptive statistics and
multivariate Poisson regression.

Results: Most patients presented with advanced disease (Stage 1V: 55%; Stage I1I:
26.7%), while only 5% had Stage | disease. Diagnostic delays exceeding six months
occurred in 48.3% of cases, with delayed patients showing 93.1% advanced-stage
presentation. Patient-related factors dominated, with 73.3% attributing delays to
symptom unawareness (median health-seeking delay: 164 days). Healthcare system
barriers included prolonged referral times (median: 93 days) and low initial cancer
suspicion (only 30% at first visit). Patients initially evaluated by ENT specialists
experienced significantly shorter diagnostic intervals (p=0.002). Advanced-stage
cases demonstrated 167 days longer total delay than early-stage cases (p<0.001).

Conclusion: Diagnostic delays in HNSCC are prevalent and strongly associated with
advanced-stage disease. Multifactorial interventions should prioritize: (1) community
education on warning signs, (2) primary provider training in early recognition, and (3)
streamlined specialist referral pathways to improve outcomes.

Keywords: Head and neck cancer, diagnostic delay, advanced-stage presentation,
Ethiopia, healthcare barriers.



1. Introduction

1.1. Background of the disease

Head and neck cancer (HNC) ranks as the seventh most prevalent malignancy
globally, affecting an estimated 600,000 individuals annually and resulting in
approximately 250,000 deaths each vyear.[1,2]. The oral cavity, oropharynx,
hypopharynx and larynx are the four sites mostly affected [3]. Histologically, HNC
are mostly squamous cell carcinomas developing in the upper airway epithelium
(HNSCC).

HNSCC are relatively fast-growing compared to other tumours and more than two-
thirds of patients present with locally advanced disease [4,5]. The prognosis of head
and neck cancer is primarily determined by the tumor stage at diagnosis, with
advanced-stage disease correlating with poorer clinical outcomes. Extended intervals
between diagnosis and treatment initiation are associated with disease progression and
reduced survival rates. [6]. Therefore, timely start of treatment is essential [7, 8, 9].
Diagnostic delay is most often categorised as (i) patient delay — the period between
the patient first noticing a symptom and their first consultation with a health care
professional concerning that symptom;&2 and (ii) provider/professional delay — the
period elapsed between the patient’s first consultation with a health care professional
and the definitive pathological diagnosis..=2 The overall diagnostic delay (total delay)
includes the period elapsed since the first symptom or sign until the definitive
diagnosis.

The delay in diagnosis and treatment of head and neck cancer is a multifaceted
problem influenced by patient-related factors, healthcare system inefficiencies, and
professional delays.Patients often contribute to delays in diagnosis due to various
reasons. One significant factor is the nature of the tumor itself. Head and neck tumors
can be oligosymptomatic, meaning they present with few symptoms, which can lead
to patients not seeking medical care promptly. Additionally, the median time from
symptom onset to seeking medical care has been reported to be as long as ten months,
indicating a substantial patient delay.This delay can be attributed to a lack of
awareness or understanding of the symptoms, fear of diagnosis, or other personal
barriers.The healthcare system also plays a crucial role in the delay of diagnosis and
treatment. These delays can be due to inefficiencies in the referral process, limited

availability of specialists, or delays in diagnostic procedures.Professional delays,
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which include the time taken by healthcare providers to diagnose and refer patients,
also contribute significantly to the overall delay.( 10)

These delays lead to the progression of the disease to advanced stages, increased
mortality, and the need for more extensive treatment, all of which severely impact
patient outcomes. Addressing these delays through improved patient education,
streamlined referral processes, and enhanced healthcare provider training is essential
for improving the prognosis and quality of life for patients with head and neck cancer.
(11)
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1.2. Statement of the problem

Early detection of head and neck cancer (HNC) is crucial for improving patient
outcomes, as delayed diagnosis significantly impacts both survival rates and post-
treatment quality of life. Research shows a dramatic decline in five-year survival rates
based on diagnostic stage: patients diagnosed at stage | have a 90% survival rate,
which drops to 60% for stage Il diagnoses and plummets to just 4% for those
diagnosed at stage 1\Vc. These statistics underscore the critical importance of timely
diagnosis in HNC management.(12)

The stage of disease at diagnosis, as classified by the UICC/AJCC system, serves as
the most critical prognostic indicator for head and neck squamous cell carcinoma
(HNSCC). This staging system relies primarily on tumor dimensions and presence of
regional metastases. Consequently, prolonged intervals between symptom onset and
treatment initiation typically correlate with more advanced tumor stages at diagnosis,
which in turn adversely affects survival rates. Furthermore, disease progression often
necessitates more aggressive therapeutic interventions - while these may mitigate
some survival disadvantages, they frequently lead to greater functional impairment
and treatment-related morbidity.( 13)

Multiple studies have investigated the impact of diagnostic delays on tumor staging
and survival outcomes in head and neck cancer, yet findings remain inconsistent due
to methodological variations. Researchers have employed diverse assessment criteria,
data collection methods (including structured interviews, patient questionnaires, and
medical records), and analytical approaches. These methodological differences,
combined with inherent variations in tumor biology, likely contribute to the
conflicting evidence regarding the association between diagnostic delay and tumor
stage. While some studies failed to establish a definitive relationship, others have
demonstrated a significant correlation between prolonged diagnostic intervals and
advanced disease stages. Importantly, emerging evidence now recognizes diagnostic
delay as an independent prognostic factor affecting survival outcomes in head and
neck cancer, notwithstanding these research discrepancies. (13)

This cross-sectional study aims to address this critical gap by investigating the key
factors associated with diagnosis delay in HNSCC which includes exploring patient-
related factors (e.g., age, gender, socioeconomic status, health literacy), symptom-
related factors (e.g., symptom presentation, duration, severity), and healthcare system-

related factors (e.g., access to care, referral practices, diagnostic testing) and
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Quantifying the impact of diagnostic delay on patient outcomes including tumor stage

at diagnosis
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1.3. Significance of the study

The significance of this study lies in its potential to contribute to a more robust
understanding of diagnostic delay in head and neck cancers (HNCs) and its impact on
patient outcomes. Diagnostic delay, a critical factor in HNCs, often leads to later stage
diagnoses and poorer prognoses, highlighting the urgent need for interventions to
promote timely detection and treatment. This study aims to fill a crucial gap in current
knowledge by comprehensively investigating the complex interplay of factors
associated with diagnostic delay and its consequences.(14,15)

By meticulously examining patient-related factors, healthcare system inefficiencies,
and professional delays, this research will provide valuable insights for developing
targeted strategies to address the issue of diagnostic delay. The findings will guide the
development of more effective patient education campaigns, improved symptom
awareness among primary care providers, and streamlined referral processes,
ultimately leading to earlier diagnosis and improved treatment outcomes for HNC
patients.(14,15)

This study's impact extends beyond individual patients and holds implications for
healthcare systems and public health policies. By uncovering the root causes of
diagnostic delay and quantifying its impact on patient outcomes, the study will
provide a strong foundation for developing policies and practices that prioritize early
detection and timely treatment of HNCs. This will ultimately lead to better patient
outcomes, reduce healthcare costs, and improve the overall quality of life for

individuals affected by this challenging disease.(14, 15)
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2. Literature Review

A one-year study at Helsinki University Hospital involving 142 patients (n=142)
found that the median patient delay was 35 days, with 73% of patients seeking
medical care within three months. In contrast, the median primary healthcare delay
was shorter at 20 days. Certain symptoms affected patient delay: hoarseness and
breathing difficulties were linked to longer delays, while those with a neck lump
sought care sooner. Tumor-related factors, such as the tumor site and regional
metastases, were associated with shorter patient delays, though no patient-related
factors had a significant impact. Key influences on primary healthcare delay included
the first healthcare facility visited and whether a follow-up appointment was
scheduled.(16)

A study conducted at the Uganda Cancer Institute examined diagnostic timelines and
factors contributing to delayed diagnosis in adult head and neck cancer patients. The
study included 134 participants, with a median age of 49.5 years (IQR 26.5). Most
patients were male (70%, 94/134), nearly half (48%, 69/134) had less than a
secondary education, and 49% (65/134) had a household income below 54 USD. Over
half (56%, 76/134) were the sole breadwinners, while 67% (89/134) had good road
access to the nearest health facility. The majority (70%, 91/134) presented with stage
4 tumors.(22)

The median time from symptom onset to definitive diagnosis was 8.1 months (IQR
15.1), with 65% (87/134) experiencing delayed diagnosis. Factors associated with
reduced odds of delay included good road access (aOR: 0.26, p=0.006), secondary
education or higher (aOR: 0.17, p=0.038), and a household income above 136 USD
(@OR: 0.27, p=0.043). Conversely, being the sole breadwinner increased the
likelihood of delay (aOR: 2.15, p=0.050).(22)

A mixed-methods study was conducted at JIPMER, a tertiary care teaching hospital in
Puducherry, South India, from 2016 to 2017 to examine diagnostic delays in head and
neck cancer. The study enrolled 200 newly diagnosed patients from the ENT
oncology clinic before treatment initiation, analyzing median delays and associated
factors through both quantitative assessment and qualitative interviews with 16
participants. Results revealed median delays of 30 days for both primary (patient-
related) and secondary (health system-related) delays, with a total diagnostic delay of
73 days. Quantitative analysis identified significantly longer primary delays among

smokeless tobacco users and extended secondary delays in patients younger than 60
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years. Qualitative findings categorized the reasons for delays into two themes:
symptom appraisal delays due to patients underestimating symptom severity, and
health-seeking behavior delays attributable to patient-level barriers. This integrated
approach provided comprehensive insights into the multifaceted nature of diagnostic

delays in head and neck cancer management. (17)

A retrospective analysis of 137 head and neck cancer patients diagnosed between
2016 and 2018 examined diagnostic delays and associated factors, including smoking,
tumor location, and stage. Nearly half (44.5%) presented with advanced-stage disease.
The median patient delay was 30 days, while referral to otorhinolaryngology took a
median of 3.5 days. Referral delays were significantly longer when initiated by
another specialist (p = 0.008), when patients were undergoing prior treatment (p <
0.001), or when tumors were in early stages (p = 0.038). The median time from first
otorhinolaryngology visit to diagnosis was 15 days, with longer delays observed in
routine referrals (43%, p < 0.001). Diagnostic confirmation took a median of 12 days,
extending further with surgical biopsies (p < 0.001). Health system-related delays
accounted for a median of 58.5 days, contributing to a total median diagnostic journey

of 118.5 days from symptom onset to definitive diagnosis.( 18)

A cross-sectional study at CHUK analyzed 81 head and neck cancer patients
diagnosed between January 2021 and June 2022. The median time intervals were: 52
weeks from symptom onset to first medical consultation, 4 weeks from initial
consultation to CHUK referral, and 6 weeks from referral to pathologic confirmation.
Financial constraints (37.04%) emerged as the primary barrier to timely referral.
Patients consulting traditional healers showed 3.5-fold higher odds (95% CI 1.05-
11.70) of prolonged symptom-to-consultation intervals. Diagnostic delays post-
referral predominantly resulted from operating room availability for biopsies (37.04%)
and pathology processing times (35.80%), with OR access demonstrating a dramatic
59-fold effect (95% CIl 7.17-493.67) on diagnostic timeline. Advanced (Stage 4)
disease paradoxically showed significantly faster diagnosis (OR 0.05, 95% CI 0.01-
0.45) compared to earlier stages. (19)

A prospective study was conducted with 127 consecutive, previously untreated head
and neck squamous cell carcinoma (SCC) patients referred to Ghent University

Hospital's Otolaryngology Department in Belgium. Results showed no significant
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association between tumor stage and overall diagnostic delay (rS = 0.090, P = 0.33,
Spearman correlation). However, the study revealed significant variations in
diagnostic delays based on tumor location. Specifically, patients with oropharyngeal
tumors experienced significantly shorter diagnostic delays compared to those with
laryngeal cancer.(20)

A retrospective study analyzed 80 head and neck cancer patients from 2011-2012
through comprehensive questionnaires covering socioeconomic factors, medical
history, tumor characteristics, and diagnostic timelines. The cohort was predominantly
male (93.75%, n=75) and Caucasian (78.75%, n=63), with a median age of 63 years
(range: 45-73). Nearly all patients were tobacco users (98.75%), while 52.5%
consumed alcohol. Education levels were low, with 52.5% (n=42) not completing
elementary school. Tumor distribution showed 41.84% (n=33) in the oral cavity and
31.25% (n=25) in the larynx.(10)

All patients initially consulted non-specialists: 45 saw otorhinolaryngologists, 38
general practitioners, 12 dentists, and 8 other specialists. Diagnostic pathways were
complex, with 3 patients consulting three different providers and 14 seeing two before
reaching a specialist. Median time intervals revealed significant delays: 10 months
from symptom onset to first medical consultation, 4 months from initial consultation
to specialist referral, another 4 months from specialist visit to diagnosis, and 12
months from diagnosis to treatment initiation. Notably, treatment delays were
consistent across different therapeutic approaches.(10)

A meta-analysis of studies published between 1966 and 2011 evaluated the impact of
diagnostic delays on head and neck cancer survival outcomes. The analysis revealed
that any diagnostic delay (whether patient-related or healthcare system-related)
significantly increased mortality risk by 34% (RR: 1.34, 95%Cl: 1.12-1.61). Referral
delays demonstrated an even stronger association, tripling mortality risk. While the
relationship between total delay duration and mortality was less pronounced, it
remained statistically significant (RR: 1.04, 95%CI: 1.01-1.07). When analyzed by
tumor location, pharyngeal cancers showed the most robust correlation with delayed
diagnosis, exhibiting a 68% increased mortality risk (RR: 1.68, 95%CI: 1.22-2.31).
These findings underscore the critical importance of timely diagnosis across all head
and neck cancer subtypes, with particular emphasis on pharyngeal malignancies and

referral process efficiency.(21)
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2.1. Conceptual framework

Socio-demographic
variables

Age

Sex

Level of education
Residence

occupation

Tumor-related factors:
» Slow-growing tumors

» Non-specific symptoms
» Location of the tumor

¥

Diagnosis
Delay

Patient-related

factors:

» Lack of awareness of
symptoms

+ Comorbidities

» Health literacy

» Access to healthcare

» Fanacial constriants

+ Traditional medicine use

Institute-related
factors:

» Lack of access to care
* Long wait times for
appointments

« Lack of specialists

» Lack of diagnostic
equipment

* Poor communication
between healthcare
providers
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3. Objectives

3.1. General objective

» To asses factors associated with and the impact of diagnosis delay in head and
neck malignancy

3.2. Specific Objectives:

» Analyze the factors associated with diagnostic delay, such as patient delay, delay
in primary health care, delay in secondary health care, and other possible factors
like smoking, location, and stage of the cancer

» Assess whether diagnostic delay is associated with the diagnosis of advanced

stages of head and neck cancer
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4. Methods

4.1. Study area

Tikur Anbesa Hospital and Yekatit 12 Hospital Medical College.

4.2. Study design and period
A hospital-based retrospective cross-sectional study was performed from January to
February 2025

4.3. Source population
The source population for this study were all individuals above 18 years old with
histologically confirmed head and neck squamous cell carcinonoma attending the
Otolaryngology Head and Neck Surgery and oncology OPDS at Tikur Anbesa
Hospital and Yekatit 12 Hospital.
4.4. Study population
The study population were all individuals above 18 years old attending the oncologic
OPD and ENT OPD at Tikur Anbesa Hospital and Yekatit 12 Hospital Medical
College with in the study period.
4.5. Inclusion and Exclusion criteria
4.5.1. Inclusion Criteria:
» Patients with primary histologically confirmed diagnosis of head and neck
squamous cell cancer (excluding skin cancers)
> Patients aged 18 years and older.
» Patients with complete medical records detailing the timeline from symptom
onset to diagnosis and treatment initiation.
» Patients with available medical pathology reports
4.5.2. Exclusion Criteria:
» Patients with recurrent or metastatic disease
» Head and Neck cancers with histology other than SCC
» Patients with incomplete medical records or insufficient data on the timeline
of symptom onset, diagnosis, and treatment.
» Patients with a previous history of head and neck cancer treatment in other

sub-site
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» Patients who presented with metastatic disease from another primary cancer
site outside the head and neck region.

» Patients with significant co-morbid conditions that could independently affect
the diagnostic process or treatment initiation, such as severe cardiovascular
disease or other active cancers.

» Patients who have documented communication barriers (e.g., language,
cognitive impairments) that could have independently contributed to
diagnostic delays.

» Patients or their legal representatives who do not consent to have their medical

records reviewed for research purposes.

4.6. 2 Study Variables
4.6.1. Independent Variables

>

Sociodemographic Factors
% Age

o Sex

% Residence

¢ Occupation

% Educational level
Tumor-Related Factors

s Tumor Stage

«» Tumor Location

20



Non-specific symptoms
» Institute-related factors:
¢ Long wait times for appointments
% Lack of specialists
% Lack of diagnostic equipment
4.6.2. Dependent Variable
» Delayed Diagnosis

4.7. Data collection and Quality control

4.7.1. Data collection methods

We employed a semi-structured questionnaire, developed through comprehensive
literature review, to collect relevant data. The instrument captured three key domains:
(1) socio-demographic characteristics, (2) behavioral factors, and (3) clinical details
of participants. Data acquisition utilized a dual approach: extraction from patient
medical records (conducted by resident physicians) supplemented by direct face-to-

face interviews with parents/caregivers.

4.7.2. Data quality management

To ensure high-quality data collection, we implemented multiple quality control
measures. First, we developed a structured data collection instrument in English
through comprehensive literature review. This tool underwent pretesting with 3
participants (5% of the sample size) from the study population, allowing for necessary
refinements. We then conducted a half-day training session for ENT resident data
collectors, covering: the study objectives, questionnaire content, participant
interaction protocols, and confidentiality procedures. Finally, the principal
investigator verified all collected data for completeness and consistency prior to data
entry.

4.8. Data processing and analysis

To ensure data quality, supervisors and the principal investigator performed manual
verification of all collected information for completeness and consistency. The
validated data from Kobo Toolbox were then exported to SPSS (version 27.0) for
statistical processing. Initial analysis employed descriptive statistics to summarize
participants' baseline characteristics, with results presented through tabular and

graphical formats including percentage distributions. Subsequently, bivariate logistic
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regression and non-parametric tests were conducted to examine associations between

all independent variables and the primary outcome measure.

4.9. Operational definitions

» Delayed diagnosis- the time from onset of signs and symptoms to the time the
patients obtained the definitive diagnosis greater than 6 months(22).
s Time-to-PHCP interval: interval from the first sign(s) or symptom(s) to the
first contact with the primary health care provider

% Delayed health in health-seeking behaviour: Patients who have a duration of
>3 months from symptom recognition to the first healthcare visit were
considered as delay in health-seeking behaviour(23).

% PHCP-to-specialist interval: interval from the first contact with the PHCP to
the first contact with a specialized health care center

¢+ Specialist-to-diagnosis interval: interval from the first contact with a
specialized health care center to the final diagnosis

% Time-to-diagnosis interval:interval from the first sign(s) or symptom(s) to
Histopathologically confirmed diagnosis

4.10. Ethical Considerations

Ethical approval for this study was granted by the Institutional Health Research Ethics

Review Committee (IHRERC) of Addis Ababa University's Department of

Otolaryngology Head and Neck Surgery within the School of Medicine. Prior to

participation, all subjects provided written informed consent. We implemented strict

confidentiality measures by de-identifying all records - replacing personal identifiers

with unique numerical codes and securely storing all research materials to safeguard

participant privacy throughout the investigation.

4.11. Dissemination of results

Upon study completion, both hard and digital copies of the research will be submitted

to the Department of Otolaryngology Head and Neck Surgery at Addis Ababa

University's College of Health and Medical Sciences. The findings will be formally

presented to the department as part of knowledge dissemination efforts. Additionally,

the research team plans to prepare a manuscript for peer-reviewed publication to

further share the study outcomes with the scientific community.
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5. Result

5.1. Socio-demographic Characteristics and other patient factors of the study
participants

Out of the 60 patients screened for this study, the majority of participants were
aged 46-60 years (33.3%) and 61 and above (31.7%), with a significant male
predominance (76.7%). Approximately 31.7% of the patients have no formal
education, 28.3% had attained primary education and the rest 40% had attained at
least a secondary education. Most participants resided in rural areas (55.0%) and were
employed (70.0%). Smoking history revealed that 76.7% had never smoked,
while 20.0% were former smokers. Only 3.3% reported a family history of cancer.
Regarding head and neck cancer subsites, the larynx (40.0%) and nasopharynx
(28.3%) were the most common. At diagnosis, 58.3% of cases had Stage IV disease.

diagnosis (See Table 1).
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Variable Category Frequency | Percent
Age 18-30 5 8.3
31-45 16 26.7
46-60 20 33.3
61 and above 19 31.7
Gender Female 14 23.3
Male 46 76.7
Level of Education No formal 19 31.7
education
Primary education | 17 28.3
Secondary
education o 250
Tertiary education | 9 15.0
Residence Rural 33 55.0
Urban 27 45.0
Occupation Employed 42 70.0
Unemployed 18 30.0
Smoking History Current smoker 2 3.3
Former smoker 12 20.0
Never smoked 46 76.7
Family History of Cancer No 56 93.3
Yes 2 3.3
Subsite of Head and Neck Cancer Hypopharynx 4 6.7
Larynx 24 40.0
Nasopharynx 17 28.3
Oral cavity 13 21.7
Other 1 1.7
Sino nasal 1 1.7
TNM Staging of Cancer Stage | 3 5.0
Stage 11 9 15.0
Stage 111 13 21.7
Stage IV 35 58.3
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5.2. Healthcare system related factors

Traditional medicine was utilized by 21.7 % of the patients. 55% of patients don’t
know the rank of the health care worker they visited first. Only 18.3% of the patients
had their first medical visit with an ENT surgeon. On their initial medical visit, only
30% of the 60 patients were suspected to have cancer. 65% of patients visited 2 to3
physicians before diagnosis.

Type of physician visited
35
30
25
20
15

10

ENT Specialist GP Unkown Other

M Series 1

Initial Diagnosis

u Infection ™ Cancer ® Unknown ® Other
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5.3. Time to diagnosis

The median Time-to-PHCP interval was 164 days, indicating that patients waited over
five months before seeking medical attention after noticing symptoms. Following
their initial visit, patients were referred to an ENT specialist with a median referral
time of 93 days. Once referred, it took an average of 5 days for patients to visit the
specialist. The Specialist-to-diagnosis interval averaged 32 days, reflecting the time
from the specialist visit to receiving a confirmed diagnosis. After suspicion of head
and neck cancer, it took an average of 14 days to perform a biopsy, and the median

time from biopsy to receiving pathological results was 13 days.

Table 1: Timelines in days

Variable Minimum | Maximum | Mean(days)
Time-to-PHCP 7 760 164.45
PHCP-to-Specialist interval 0 365 92.85
Referral-to-Specialist visit 0 150 5.45
Specialist-to-diagnosis interval 5 153 31.55
Specialist-to-Biopsy 1 120 14.45
Biopsy-to-Phatology Result 3 60 12.55

5.4. Delayed Health Seeking Behaviour and Factors Associated with it

Patients who have a duration of >3 months from symptom recognition to the first
healthcare visit were considered as delay in health-seeking behaviour(23). Based on
this definition, 43.3%(26/60) of patients has delayed health seeking behavior. Bivariet
analysis was used to assess effect of Age, Educational status, level of education, place
of residence, smoking history and family history of cancer treatment on delayed
health seeking behavior. However, none of the predictors (occupation, residence,
smoking history, family history of cancer, education level, or age) were statistically
significant (all p-values > 0.05)

The primary reason for the delay in seeking medical help was the lack of awareness of
symptoms, which accounted for 73.3% of the responses. Other contributing factors
included financial constraints (3.3%), poor road condition( 13.3%) a combination
of lack of awareness of symptoms and financial constraints (1.7%), and a mix of lack

of awareness, financial constraints, and preference for traditional medicine (1.7%).
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Additionally, 5% of respondents cited lack of awareness of symptoms along with poor
road condition as a reason for the delay.

Table 3: Factors associated with Delayed Health Seeking Behaviour

Variable 519 (P o506 .

value)
Occupation 0.118 0.080 —1.329
Residence 0.645 0.333-5.912
Smoking History 0.662 0.188 — 2.891
Family History of Cancer Diagnosis and Treatment | 0.368 0.256 — 39.468
Level of Education 0.973 0.484 —2.117
Age 0.322 0.396 — 1.355
Table 4: Reason for Delay in Seeking Medical Help
Variable Frequency | Percent
Lack of awareness of symptoms 44 73.3%
Financial constraints 2 3.3%
Poor road condition 8 13.3%
Lack of awareness + Cultural beliefs 1 1.7%
Lack of awareness + Financial constraints 1 1.7%
Lack of awareness + Financial constraints + Preference for
traditional medicine ' L1
Lack of awareness + Poor road condition 3 5.0%
Total 60 100%

5.5. Secondary Delay and Factors associated with it

The average time delay from seeking medical attention to receiving diagnosis
is 121.22 days, with delays ranging from as short as 6 daysto as long as 409 days.
The time delay from seeking medical attention to receiving treatment/diagnosis across
different tumor subsites. The Nasopharynx group had the longest mean delay (143.06
days), followed by the Larynx group (130.92 days), while the Hypopharynx group
had the shortest mean delay (64.00 days). The Oral Cavity group showed moderate
delays (mean = 90.46 days) but with significant variability (range = 6 to 396 days).
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Table 5: Mean secondary delay based on tumor site

Tumor N Mean Delay | Minimum Delay | Maximum Delay
Subsite (Days) (Days) (Days)

Hypopharynx | 4 64.00 17 137

Larynx 24 130.92 8 383

Nasopharynx | 17 143.06 6 409

Oral Cavity | 13 90.46 6 396

Other 1 118.00 118 118

Sino Nasal 1 149.00 149 149

Non parametric test was used to determine whether there was an association
between secondary delay and tumor subsite. The Kruskal-Wallis H test was used to
compare secondary delays across the tumor subsites, as the data was not normally
distributed. The results showed no statistically significant difference in secondary
delay across the subsites (H=4.846H=4.846, p=0.303p=0.303).

The Mann-Whitney U test was conducted to compare the secondary delay between
patients who had their initial visit at an ENT specialist and those evaluated by other
physicians. The results revealed a statistically significant difference between the two
groups (U=111.000, Z=—3.029,p=0.002). Patients who visited an ENT specialist first
had significantly shorter delays (Mean Rank = 16.09) compared to those evaluated by
other physicians (Mean Rank = 33.73). The effect size (r=—0.39) indicated a medium
effect, further supporting the clinical significance of this finding.

Table 5: secondary delay in patients with initial visit with ENT specialist V/s other

physician
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Table 6: diagnosis delay in patients with initial ENT specialist visit VS others

] ENT  Specialist | Other  Physicians
Metric Test Results
Group Group

Sample Size (N) 11 49 -

Mean Rank 16.09 33.73 -

Sum of Ranks 177.00 1653.00 -

Mann-Whitney U

o - - 111.000

Statistic

Wilcoxon W - - 177.000

Z-Score - - -3.029
0.002

p-value - - e
(significant)

) -0.39  (medium

Effect Size (r) - -

effect)

5.6. Delayed Diagnosis

The average time to definitive diagnosis was 294 days. There were variations by

tumor site with the larynx having the longest mean of 418 days and the Oral cavity

has the shortest mean of 150 days.

Patients who have a duration of more than six months from the onset of signs and

symptoms to obtaining a definitive histo-pathological diagnosis are considered to

have a diagnosis delay. Based on this definition 48.3%(29/60) of patients have

delayed diagnosis.
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Continuous Field Information totaldelay

15 N=-0

Min =43
Max = 1143
Mean = 294.3

Std. Dev. =226.24

Frequency

0 200 400 500 300 1000 1200

totaldelay

A multiple linear regression analysis reveled that Primary delay had a stronger
influence (Beta = 0.847) compared to secondary delay (Beta = 0.454), indicating that
delays in seeking initial medical attention contribute more to overall delay than delays
in the diagnostic process.

5.7. Impact of Diagnosis Delay on Tumor Stage at Diagnosis

The majority of the patients are diagnosed at advanced stage with 55% diagnosed at
stage 4 and 26.7% diagnosed at stage 3. only 5% of patients have stage 1
disease.Patients with Advanced Disease experienced a significantly longer total delay
compared to those with early stage disease, with a mean difference of
approximately 167 days. This difference is both statistically significant (p < 0.001)
and practically meaningful (effect size = -0.764).
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Stage at diagnosis by tumor subsite

16
14
12

10

4
0

Hypopharynx Larynx Nasopharynx Oral cavity Sinonasal

B Stage 1 M Stage?2 M Stage3 Stage 4

Stage at Diagnosis

60
50
40
30
20
. L
0

Early Stage Advanced Stage

Crosstabulation analysis is used to determine relationship between stage of disease
+and Delayed Diagnosis using a Chi-Square Test of Independence. The
crosstabulation revealed that 29.0% of cases with no Diagnosis Delay belonged
to Early Stage disease, while only 6.9% of cases with Delayed Diagnosis did.
Conversely, 71.0% of cases with no Diagnosis delay and 93.1% of cases with Delayed
Diagnosis belonged to Advanced disease. The Chi-Square tests, including Pearson
Chi-Square (p = .027), Likelihood Ratio (p = .022), and Fisher's Exact Test (p = .043),
confirmed a statistically significant association between the two variables. All

expected cell counts were above 5, ensuring the validity of the test. In conclusion,

31



there is a significant relationship between Stage at Diagnosis and Delayed diagnosis,

with delays > 180 days being more strongly associated with advanced disease

100% . . . . 93.10%
90% Diagnosis Delay VS Stage at Diagnosis

80% 71.00%

70%
60%
50%

0,
40% 29%
30%

20%
10%
0% L

7%

Early stage Advanced stage

M Early Stage MW Advanced stage

A logistic regression analysis further explored the relationship between total
delay and stage. The model showed that Delayed Diagnosis significantly predicted the
stage (p = 0.040), with an odds ratio of 5.523.
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5. Discussion

The mean patient-caused delay in our study, measured from the onset of the first
symptom to presentation to a Primary Healthcare Provider (PHCP), was nearly 5.84
months (164.45 days). This finding aligns with a study by S. Khurshied et al. (2024),
which reported an average delay of 5.28 + 9.12 months from the onset of initial
symptoms to the first visit with a Healthcare Provider (HCP) (25). However, this
delay is longer than that reported in the study by Kassirian et al., where the average
delay was 3.93 months (24). The extended delay observed in our study may be
attributed to lower awareness of head and neck cancer symptoms among patients, as
well as differences in healthcare access or patient education programs.

Additionally, we found that only 43.3% (26/60) of patients exhibited delayed health-
seeking behavior. This percentage is significantly lower compared to the study by A.
Bayable et al. (2023), where 72.6% of patients experienced delays in seeking
healthcare (23). This discrepancy might be explained by the fact that head and neck
cancers, unlike cancers at other sites, often present with noticeable symptoms such as
sores, lumps, difficulty swallowing, or voice changes. These symptoms can serve as
clear indicators of a potential health issue, prompting individuals to seek medical
advice more promptly. Furthermore, the visibility of head and neck symptoms may
also contribute to a higher level of social stigma, which could encourage individuals
to seek medical attention sooner to address the problem.

Several studies found that certain sociodemographic and patient factors were
associated with delayed Time-to-PHCP interval: level of education, smoking history,
Residence , traditional healer visit and socioeconomic status(19,22,23). We did not
find that education level, residence, or smoking history correlated with patient delay.
This finding is in line with the finding by Kassirian et al.

The secondary delay, which encompasses the time from seeking medical attention to
receiving a definitive diagnosis, was a significant contributor to the total delay,
averaging 4 months (121.22 days) in this study. A striking finding was the high rate
of misdiagnosis by initial healthcare providers, with 70% of patients being
misdiagnosed and only 30% suspected to have cancer during their first medical visit.
This aligns closely with the findings of F. Lalango et al. (2024), who reported an
average secondary delay of5.2 months, with 82% of patients misdiagnosed and

only 17% suspected to have cancer by their first healthcare providers [22]. These
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similarities suggest that misdiagnosis and delayed referrals are common challenges in
low-resource settings, where access to specialized care and diagnostic tools may be
limited.

In contrast, S. Khurshied et al. (2024) reported a significantly shorter healthcare
provider (HCP) delay of 3.06 + 5.88 months, which included diagnostic investigations,
multidisciplinary meetings, and the initiation of treatment(25). This discrepancy can
likely be attributed to differences in healthcare infrastructure and accessibility. The
study by Khurshied et al. was conducted in a setting where ENT specialists are more
prevalent, and diagnostic resources are more readily available, enabling faster and
more accurate identification of head and neck cancer. Additionally, the presence
of well-established referral pathways and multidisciplinary teamsin such settings
likely contributed to the shorter delays observed. These findings underscore the
critical role of healthcare system capacity and specialist availability in reducing
secondary delays and improving diagnostic accuracy.

The study also revealed a statistically significant difference in secondary delay (the
time from the first healthcare visit to diagnosis or specialist referral) between patients
who initially visited an ENT specialistand those who were evaluated by other
physicians. Patients who first consulted an ENT specialist experienced significantly
shorter delays (Mean Rank = 16.09) compared to those evaluated by other physicians
(Mean Rank =33.73), with ap-value of 0.02. This finding suggests that early
evaluation by an ENT specialist may lead to more timely diagnosis and management
of head and neck cancers, potentially due to the specialist's expertise in recognizing
and addressing symptoms specific to this region.

When we assessing secondary delay for each specific sub-site, Nasopharynx group
had the longest mean delay (143.06 days), followed by the Larynx group (130.92
days), while the Hypopharynx group had the shortest mean delay (64 days). this is in
line with the study by F. Lalango et al. But when we compare secondary delays across
the tumor subsites, the results showed no statistically significant difference in
secondary delay across the subsites (H=4.846H=4.846, p=0.303p=0.303).

Among study participants, 48.3%(29/60) of patients have delayed diagnosis. This is
relatively lower then studies by F. Lalango et al and by H Nteyumwete - 2024 whre
65% of the patients (87/134) had delayed diagnosis. Which can be explained by

shorter average secondary and tertiary delays.
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The study also found that Delayed Diagnosis significantly predicted the stage at
diagnosis (p = 0.040), with an odds ratio of 5.523 indicating patients with delayed
diagnosis are 5 times likely to be diagnosed at advanced disease stage. This finding is
in contrast with Kassirian et al(24). this might be explained with that this study
included patients with HNSCC while the other study involved other tumor histologies

which has different tumor behavior as HNSCC like Salivary gland tumors.
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6. Strength and limitation

The study provides clear definitions for key terms like "delayed diagnosis,” "health-
seeking behavior," and intervals, which improves reproducibility. The study tried to
examines both patient-related and healthcare system-related factors contributing to
diagnostic delays, providing a holistic view of the problem.

The study has several limitations, including its retrospective design, which may
introduce recall bias due to patients potentially misremembering the timing of
symptom onset or healthcare visits. Additionally, the research was conducted at two
hospitals in a specific geographic region, limiting the generalizability of the findings
to other settings with different healthcare infrastructures or patient demographics.
The small sample size of 60 participants may reduce the study's statistical power to
detect significant associations between certain variables. Furthermore, the use
of convenience sampling could introduce selection bias, as the study population may
not fully represent all head and neck cancer patients in the region. These limitations

should be considered when interpreting the results.
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7. Conclusion

The study highlights significant delays in head and neck cancer (HNC) diagnosis,
with 48.3% of patients experiencing a diagnostic delay exceeding six months. Primary
delays affected 43.3% of patients, mainly due to lack of symptom awareness (73.3%).
Secondary delays averaged 121.22 days, with the longest delays in nasopharyngeal
and laryngeal cancers. Patients initially seen by ENT specialists had significantly
shorter diagnostic times (*p=0.002%*). Critically, delayed diagnosis was strongly
associated with advanced-stage disease (93.1% of delayed cases), increasing the odds

of late-stage diagnosis by 5.5 times (p<0.05).
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8. Recommendation

To address the significant delays in diagnosis and treatment observed in head and
neck cancer patients, a multifaceted approach is recommended. Public awareness
campaigns should focus on educating high-risk populations about early symptoms,
while healthcare providers should receive training to recognize and promptly refer
suspected cases.Referral Pathways should be strengthened ,Streamlining referrals to
ENT specialists to reduce secondary delays.We should also address Infrastructure
Barriers by Improve road conditions and affordability of diagnostic tests to minimize

delays.

38



6. References

1.

10.

Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global cancer
statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide for
36 cancers in 185 countries. CA Cancer J Clin 2018;68(6):394e424.

Ferlay J, Soerjomataram I, Dikshit R, Eser S, Mathers C, Rebelo M, et al. Cancer
incidence and mortality worldwide: sources, methods and major patterns in
GLOBOCAN 2012. Int J Cancer 2015;136(5):E359e86.

Leemans CR, Braakhuis BJ, Brakenhoff RH. The molecular biology of head and
neck cancer. Nat Rev Cancer 2011;11(1):9e22.

Dejaco D, Steinbichler T, Schartinger VH, Fischer N, Anegg M, Dudas J, et al.
Specific growth rates calculated from CTs in patients with head and neck
squamous cell carcinoma: a retrospective study performed in Austria. BMJ Open
2019;9(2):025359.

Jensen AR, Nellemann HM, Overgaard J. Tumor progression in waiting time for
radiotherapy in head and neck cancer. Radiother Oncol 2007;84(1):5e10.

Xiao R, Ward MC, Yang K, Adelstein DJ, Koyfman SA, Prendes BL, et al.
Increased pathologic upstaging with rising time to treatment initiation for head
and neck cancer: A mechanism for increased mortality. Cancer
2018;124(7):1400e14.

Liao DZ, Schlecht NF, Rosenblatt G, Kinkhabwala CM, Leonard JA, Ference RS,
et al. Association of Delayed Time to Treatment Initiation With Overall Survival
and Recurrence Among Patients With Head and Neck Squamous Cell Carcinoma
in an Underserved Urban Population. JAMA Otolaryngol Head Neck Surg
2019;145(11):1001e9.

Murphy CT, Galloway TJ, Handorf EA, Egleston BL, Wang LS, Mehra R, et al.
Impact of Increasing Time to Treatment Initiation for Patients With Head and
Neck Cancer in the United States. J Clin Oncol 2016;34(2):169e78.

Du E, Mazul AL, Farquhar D, Brennan P, Anantharaman D, Abedi-Ardekani B,
et al. Long-term Survival in Head and Neck Cancer: Impact of Site, Stage,
Smoking, and Human Papillomavirus Status. Laryngoscope 2019;129(11):
2506e13.

Matarredona-Quiles S, Martinez Ruiz de Apodaca P, Serrano Badia E, Ortega
Beltrd N, Dalmau-Galofre J. Factors associated with diagnosis delay in head and
neck cancer. Acta Otorrinolaringol Esp (Engl Ed). 2021 Mar 10:S0001-

39



11.

12.

13.

14.

15.

16.

17.

18.

6519(20)30195-3. English, Spanish. doi: 10.1016/j.0torri.2020.10.001. Epub
ahead of print. PMID: 33714451.

Nash R, Hughes J, Sandison A, Stewart S, Clarke P, Mace A. Factors associated
with delays in head and neck cancer treatment: case-control study. J Laryngol
Otol. 2015 Apr;129(4):383-5. doi: 10.1017/S0022215115000687. Epub 2015 Mar
19. PMID: 25788249.

Silvia Matarredona-Quiles, Paula Martinez Ruiz de Apodaca, Ester Serrano
Badia, Noelia Ortega Beltra, José Dalmau-Galofre,Factors associated with
diagnosis delay in head and neck cancer,Acta Otorrinolaringologica (English
Edition),Volume 73, Issue 1,2022,

Schutte HW, Heutink F, Wellenstein DJ, et al. Impact of Time to Diagnosis and
Treatment in Head and Neck Cancer: A Systematic Review. Otolaryngology—
Head and Neck Surgery. 2020;162(4):446-457. doi:10.1177/0194599820906387
Badri P, Baracos V, Ganatra S, Lai H, Samim F, Amin M. Retrospective study of
factors associated with late detection of oral cancer in alberta: A qualitative study.
PL0OS One. 2022 Apr 26;17(4):e0266558. doi: 10.1371/journal.pone.0266558.
PMID: 35472099; PMCID: PMC9041853.

Nash R, Hughes J, Sandison A, Stewart S, Clarke P, Mace A. Factors associated
with delays in head and neck cancer treatment: case-control study. J Laryngol
Otol. 2015 Apr;129(4):383-5. doi: 10.1017/S0022215115000687. Epub 2015 Mar
19. PMID: 25788249

Nieminen, M., Aro, K., Jouhi, L., Back, L., Mékitie, A., & Atula, T. (2018).
Causes for delay before specialist consultation in head and neck cancer. Acta
Oncologica, 57(12), 1677-1686.https://doi.org/10.1080/0284186X.2018.1497297

Ganesan S, Sivagnanganesan S, Thulasingam M, Karunanithi G, R K,

Ravichandran S, Saxena SK, Ramasamy K. Diagnostic delay for head and neck
cancer in South India: A Mixed-methods Study. Asian Pac J Cancer Prev. 2020
Jun 1;21(6):1673-1678. doi: 10.31557/APJCP.2020.21.6.1673. PMID: 32592363;
PMCID: PMC7568875.

Silvia Matarredona-Quiles, Paula Martinez Ruiz de Apodaca, Ester Serrano
Badia, Noelia Ortega Beltra, José Dalmau-Galofre,Factors associated with
diagnosis delay in head and neck cancer,Acta Otorrinolaringologica (English
Edition),Volume 73, Issue 1,2022,Pages 19-26, ISSN 2173-
5735,https://doi.org/10.1016/j.0toeng.2020.10.003.

40


https://doi.org/10.1177/0194599820906387
https://doi.org/10.1080/0284186X.2018.1497297

19.

20.

21.

22.

23.

24.

25.

Nteyumwete, H., Civantos, A.M., Stanford-Moore, G.B., Yau, J., Tuyishimire, G.,
Umutoni, J., Nyabyenda, V., Ncogoza, |. and Shaye, D.A. (2024), Factors
Influencing Delay in Diagnosis of Head and Neck Cancer in Rwanda. The
Laryngoscope, 134: 1663-1669. https://doi.org/10.1002/lary.31103

J. Dhooge; F.W.J. Albers; P.B. van Cauwenberge. (1996). Clinical characteristics
and diagnostic delay of head and neck cancer: results from a prospective study in
Belgium. , 22(4), 0-358. doi:10.1016/s0748-7983(96)90220-6

Seoane J, Takkouche B, Varela-Centelles P, Tomas |, Seoane-Romero JM.
Impact of delay in diagnosis on survival to head and neck carcinomas: a
systematic review with meta-analysis. Clin Otolaryngol. 2012 Apr;37(2):99-106.
doi: 10.1111/j.1749-4486.2012.02464.x. PMID: 22429704,

Lalango F, Kabagenyi F, Seguya A, Byaruhanga R, Otiti J. A descriptive study
on diagnostic timelines, and factors influencing delayed diagnosis among adult
head and neck cancer patients at Uganda cancer institute. World J Surg Oncol.
2024 May 16;22(1):130. doi: 10.1186/s12957-024-03407-4. PMID: 38755616;
PMCID: PMC11097497.

Bayable A, Tegenaw A, Tesfaye Z, Lidetu T, Assefa A, Dessie G. Delay in
health-seeking behaviour and associated factors among adult patients with cancer
in Ethiopia: a multicenter cross-sectional study. BMJ Open. 2023 Aug
29;13(8):e071406. doi: 10.1136/bmjopen-2022-071406. PMID: 37643843;
PMCID: PMC10465914.

Kassirian S, Dzioba A, Hamel S, Patel K, Sahovaler A, Palma DA, Read N,
Venkatesan V, Nichols AC, Yoo J, Fung K, Mendez A, MacNeil SD. Delay in
diagnosis of patients with head-and-neck cancer in Canada: impact of patient and
provider delay. Curr Oncol. 2020 Oct;27(5):e467-e477. doi: 10.3747/c0.27.6547.
Epub 2020 Oct 1. PMID: 33173386; PMCID: PMC7606041.

Khurshied S, Shahid Z, Wazir T, et al. (September 03, 2024) Delay in the
Diagnosis of Patients With Head and Neck Cancer: Impact of Different Patient-
and Healthcare Provider-Related Factors. Cureus 16(9): e68528.
doi:10.7759/cureus.68528

41


https://doi.org/10.1002/lary.31103

11. ANNEX
ANNEX I

Questionnaire on Diagnostic Delays in Head and Neck Cancer Patients

Section 1: Demographic Information

Age:

e 18-30

e 31-45

e 46-60

e 61 and above
Gender:

e Male

e Female

Level of Education:

e No formal education
e  Primary education
e  Secondary education
e Tertiary education
Occupation:
Residence:
e Urban
e Rural

Other Known Medical IlInesses: (Select all that apply)

Diabetes
Hypertension

Heart disease
Respiratory illnesses
Other:

Smoking History:

e  Current smoker
e  Former smoker
e Never smoked

Family History of Cancer Diagnosis and Treatment:

e Yes
e No
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o If yes, please specify relationship and type of cancer:

Section 2: Medical History
Have you ever been diagnosed with head and neck cancer?

e Yes
e No

If yes, how long did it take from the first symptoms to diagnosis?

Section 3: Primary Delay Factors

What symptoms did you experience before seeking medical help? (Select all that
apply)

Difficulty swallowing

Persistent sore throat

Lump in the neck

Mouth sores that do not heal

Ear pain

Numbness in the face

Weight loss

Swelling or growth in the jaw or neck
Bleeding from the mouth or nose
Hoarseness or changes in voice
Nasal obstruction or discharge
Other:

How long did you wait before seeking medical attention after noticing these
symptoms?

Did you seek treatment from traditional medicine before visiting a hospital?

e Yes
e No

If yes, what type of traditional medicine did you use?
What were the reasons for the delay in seeking medical help? (Select all that apply)

Lack of awareness of symptoms
Financial constraints

Cultural beliefs

Fear of diagnosis

Preference for traditional medicine
Poor road condition
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Section 4: Secondary Delay Factors
What type of physician did you visit first?

General Practitioner

Ear, Nose, and Throat Specialist (ENT)
Oncologist

Dentist

Other:

Did you obtain a confirmed diagnosis from the first physician you visited?

e Yes
e No

How many different physicians did you visit before receiving a diagnosis?
o 1
o 2
e 3
e 4 0rmore

What was the first diagnosis obtained?

Cancer

Infection

Unknown

Other (please specify):

Duration from first consultation to referral:

How long did it take from referral to your first specialist visit?

How long did it take from the specialist visit to receiving a confirmed diagnosis
and treatment discussion?

Once you sought medical attention, how long did it take to receive a diagnosis?

How much time did it take from suspicion of cancer to obtaining a biopsy?

How much time did it take from obtaining the biopsy to receiving the
pathologically confirmed results?
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Did you refuse or were you unable to undergo any diagnostic investigations that
might have contributed to a delayed diagnosis?

e Yes
e No
o If yes, please specify the reason:

What factors contributed to delays in diagnosis after seeking medical attention?
(Select all that apply)

Referral delays

Auvailability of healthcare services

Diagnostic tests required

Communication issues with healthcare providers
Other:

Section 5: Medical Information

What is the subsite of your head and neck cancer?

What was the TNM staging of your cancer at diagnosis?

T (Tumor size):

N (Regional lymph nodes):

M (Distant metastasis):

TNM staging of cancer at diagnosis:

Stage |
Stage Il
Stage 11
Stage IV

Section 6: Final Thoughts

In your opinion, what can be done to reduce delays in diagnosis for head and
neck cancer?

Any additional comments or experiences you would like to share?

Thank you for your participation! Your responses will help in understanding the
factors influencing diagnostic delays in head and neck cancer patients.
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