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ABSTRACT

Background: -Major depression disorder (MDD) or depression is a severe mental illness
that relieved to be 8% among cancer patients. Even though the ambiguity of the
development of depressive disorders among those patients continues, in Ethiopia,
depression prevalence among cancer patients is 79.1%. Among the types of instruments
to measure depression prevalence, BDI-II is the main and specific one. Even if there is a
lack of studies indicating its validity and reliability among general cancer patients, this
gap could lead studies about the prevalence of depression among cancer patients more

complex and biased.

This study aims to examine the Psychometric properties of the BDI-II Amharic version
among cancer patients.

Methodology: -The study implied a cross-sectional study design, and a total of 342
sample sizes were enrolled and data collected by interviewer-administered questionnaire.
EFA was used to determine the factor structure used in the context of Ethiopia. Principal
Axis Factoring with oblique rotation used to assess the BDI-II Amharic version's factor
structure among cancer patients. Cronbach's alpha(a) was determined to decide the
internal consistency of the tool and CFA was used to determine whether the model fit in
the Ethiopia. And correlation coefficient was used to determine construct validity of the
tool

Result: - This study evaluated the psychometric properties and factor structure of BDI-II
among cancer patients. Principal Axis Factoring with oblique rotation indicated the
presence of three factors among those populations. The cognitive, somatic and affective
domain explains 46.3% of the variance. The study also demonstrated that the Amharic
version BDI-II yields reliable and valid data among the population under study.
Conclusion: -This study concludes that Amharic version BDI-II can be used among
cancer patients to measure depression and recommends researchers to use it.

Keywords: -BDI-II, Psychometric Properties
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1.INTRODUCTION

1.1. Background

The four main non-communicable diseases (NCDs) that cause over 80% of deaths are
cardiovascular disorder (CVD), cancer, diabetes Miletus (DM), and obstructive

pulmonary disease (OPD) (1). Cancer is recently becoming the main problem in the world

Q).

In history, there was a time when a meaningful attempt was not done to define cancer(3).
The first written National Cancer Control Plan of Ethiopia (NCCPE), described it as a
general term used to explain a condition in which the body’s cell begins to grow and
reproduce uncontrollably. This abnormal multiplication of cells arises from abnormal

changes in the cells’ genetic material, regulating average cell growth (1).

It has estimated that over 18.1 million new cases and 9.6 million deaths occurred due to
cancer in 2018 around the world (4).In Africa, 715,000 new cases and 542,000 total deaths
were reported and projection was made to be 1.28million new cases and 970,000 deaths

per year by 2030 (5).

In Ethiopia total cases of 67,573(breast cancer, cervix cancer, and colorectum cancer
constitute 22.2%,9.3%, and 7% respectively) and 47,954 deaths have been recorded due
to cancer in 2018 (6).0Of most cancer cases in Ethiopia, 68% were among females (7). Very
few cancer specialists made the situation worst and access to treatments difficult for a

great majority of the population (1).

Major depression disorder (MDD) or depression is a severe mental illness that interferes
with the daily life and routine activity. Moreover, it reduces the quality of life and has
several signs and symptoms (8). The ambiguity of depressive disorders among cancer

patients is continued (8,9).

Among many cancer patients, depression prevalence was relieved to be 8% (10). In
Turkey, 35.2% of the patients with cancer were depressed (11). Also, there was much-

observed prevalence in  Central Africa(124.56%), western  sub-Saharan
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Africa(124.42%),and Oceania(107.19%)(12). In Ethiopia, 9.1% documented depression
prevalence (13).And among cancer patients, it was revealed to be 79.1% (14)which

indicates a high number.

Among tools to measure the prevalence of depression in cancer patients, BDI(Beck
Depression Inventory) (15,16), CES-D(Center for Epidemiologic Studies Depression
Scale) (17), and Zung Self-Rating Depression Scale (18) are known to be specific. And
HAD(Hospital Anxiety and Depression Scale) (19) is for the general one. Those tools may
vary depending on the sample (patient status, type of cancer, location or stage of treatment

) and selection bias of the researcher (9).

BDI, the so-called becks depression inventory was created by Aaron T Beck with 21
multiple questions in 1961. It was the tool that changed depression assessment from a
psychodynamic perspective to self-thought and it has three versions. The first version was
the one which was created in 1961, also the second version which is known as BDI-IA
was invented in 1970 by Beck himself. This version was claimed for addressing six out of
the nine DSM-III criteria of depression, even if it is for the past two weeks. The third
version (BDI-II) was created in 1991 and had three subscales (affective subscales,

cognitive subscales, and somatic subscales ) (20).



1.2. Statement of the problem

Depression in cancer patients exceeds depression that appears in average population
without cancer and also affects cancer patients' outcomes (21)(22).Despite the diagnosis,

depression should be treated appropriately as it impacts the cancer process (8).

Diagnosing depression is complex as illness, the treatments and even side effects from the
treatments mimic sign and symptom of depression i.e., fatigue, weight loss and
hopelessness in cancer patients. So, those patients are reluctant to report symptom of
depression in early process which leads to loss of adherence to chemotherapy and low
improvement in quality of life. Moreover, healthcare providers become less motivated to
help those patients (19). Identifying burden of depression among cancer patients will help

in preventing upcoming disaster.

Despite the recommendation of screening depression among cancer patients, more
emphasis has given to the cancer (23). As depression remains prevalent and lets a
remarkable impact on the quality of life of the patients, and the treatment outcome of the

disease, there should be systematic screening of depression by standardized tool (24).

Two measures strictly tied to interpreting outcomes are validity and reliability
(25).Researchers should use valid and reliable tools (26) to get consistent and related data
among participants. Medical research questionaries are judgmental and subjective
especially for those self-report type (24).Stated that there is lack of testing whether a tool
is valid and reliable in developing countries especially in social and health science’s useful

tools (27).

Research done with strong and justifiable methods fails to show validity of questionaries
with respect to the outcome (28,29).This limitation observed at a high percentage in health
education and behavior scholarly validity (ranging from 40% to 93%) and reliability
(ranging from 35% to 80%) statistics’(25) which leads researchers to come up with vast

and complex conclusion with unasserted recommendation (30).

Of 967 analyzed articles ,only 298(31%) purported measurement of validity of the

instrument (25) which shows significant limitation of researchers’. Among those authors



who measured the fact of the devices used for data collection, only 25% of authors use
constructs validity and 21% use correlation coefficient to determine truth. And also, of the
967 articles, only 472 (48.8%) actually provided reliability statistics, even though,
frequently reported types of reliability were internal consistency (74.2%).

BDI-II has shown excellent consistency in several different countries with different
versions and well used by both clinicians and researchers (31).Since depression has
different symptom and entities across different race, validity and reliability of BDI by
language of one cannot guarantee another (32). BDI-II has several advantages as both
clinician and researcher can apply to assess construction of depression among victims. It
is also easier to administer in different settings with low risk of harming even though it

needs expert interpretation (31).

BDI-II is written self-report way of assessing depression so it needs reliability and validity
to help identify depression in patients with comorbid illness (19). The validity and
reliability of BDI-II have been done in a number of cases among different population with
different version. Coronary heart disease, HIV-positive, multiple sclerosis, primary
medical care patients, adult clinical inpatient, clinically non-depressed substance abusers

(33-38) are some of the cases.

In conclusion, BDI-II is has not validated in any corner of the world among general cancer
patients. The absence of the validated BDI-II among cancer patient arose the need for this
study. This study is going to validate BDI-II among cancer patients in the Ambharic
Version. Amharic version is selected as it is Federal language and most spoken language
of the country. This dominancy of Amharic language will provide large sample to

participate for the validation of the tool.



1.3. Significancy of the study
No indicated study that determines psychometric properties of BDI-II among general

cancer patients. So, for the first time, the Amharic version and cancer patients involved.

This study will contribute several benefits to those who will be ready to use it. As
validation of BDI II for measuring depression disorder among cancer patients is the first
study, it will provide validated tool following the country context. So upcoming
researchers can measure prevalence of depression and associated factors among general
cancer patients by using this country-level validated tool which needs great attention

because of its significant impacts on the victims.



2.LITERATURE REVIEW

2.1. Depression definition

Trask defined depression, which was cited as ’common cold’ of psychiatry by Seligman
(39), through DSM-1V as the presence of depressed mood or loss of interest or pleasure in
nearly all activities for at least two weeks (19,40).For measuring depression, several
assessments are identified (structured and unstructured clinical interview ,self-report
measurement);however those approaches are limited by their use of previously identified

clinical diagnosis (19).

Diagnosing depression among cancer patients is difficult because of sharing symptoms
among the two (fatigue(common symptom of cancer and depression) (41). ,sleep
difficulties, loss of appetite) (42,43) .Those mentioned above was the case for which
;mental health team was recommended being team of oncology (19,44,45).The
coexistence of depression and cancer was factor for increased death among patients
(46).Depression has different theories, among these, one theory is thought to be related to

cancer.

Cognitive Approach:-Relates depression with the thinking process(47) in which
depressed people are prone to biased thinking than ordinary people. So, in the cognitive

approach several theories have been raised,

Beck's (1967) Theory: -relates depression with negative thinking of events among the
victims (48).Additional studies confirm Beck's theory, by relating cognitive style with

depression (49).

Learned Helplessness:-States that depression occurs among victims when a person knew
that attempt to get rid of difficult situation does not make difference (50).As a
consequence, loss of helplessness prone victims to stop trying ,this leads to depression.
However ,critics came up with idea that, helplessness is symptom of depression, not a

cause of depression (51).



2.2. Introduction to Psychometric Properties

Accuracy and consistency of questionaries will be the main concern of a researcher, which
is called validity and reliability,(key indicators of quality of measurement (24))(52). Those
different words, were frequently misunderstood (53).Validity is more prominent than

reliability because without fact we can’t rely on an instruments (25).

As health science researchers rely on self-report of participants (depression, level of pain,
patient satisfaction) and involve quantifying theoretical constructs. It cannot be measured
directly (severity of disease, drug efficacy, drug safety, burden of illness, patient
satisfaction, health literacy, quality of life, quality of provider—patient communication,
and adherence to medical regimens),operationalization of these construct in definable

variables is a core of measurement (24).

Validity

Validity is how an instrument measures what it is intended to measure and it is not property
of the instrument rather a property of scores and their interpretation (25,27,52,54). The
instrument will display the underlying construct more accurately /less accurately ,but
never perfectly (55).Validity can never be proven. Validation is not a time process; rather

it is a overtime process (54)which needs variety of population and setting.

Results from assessing knowledge of symptom or health care provider cannot straight
forward as that of measuring blood pressure or temperature. Instead ,they try to assess an
underlying construct which has been based on specific attitudes and principles (56).This
means the validity of the assessing instrument will be meaningful in the context of the

construct not from the instrument itself.

Validity is classified into two major broad components namely; Internal validity (explain
how result from a measurement accurately measures what it is designed to measure) and
external validity ( how accurately the result from the sample population accurately
describes the population from which study sample was drawn) (57).There are four types

of validity (27,52,54)with different properties and ways of processing.



Face validity: -It is a non-empirical judgment of an instrument if it actually fits the area
of investigation. The weakest type of validation and does not encouraged

(52,55).However, it is the most form of validity being in use in developing countries (27).

Content validity: -usually applied to a newly created instrument to determine its validity
and requires external literature review and follow up by experts with different panels.
(52,58).As a limitation, different geographical location of experts has been aroused ,but
this can be diminished by sending the questionnaires to the experts ,to where they located
(52).In some cases, to increase ability of validation, researchers may use face validity and

content validity at once (59).

Criterion validity: -Measure how much the measure is related to outcome. It predicts

performance in other situations(past, present or future) (52).

Construct validity:-It is how well you relate the construct with the behavior or how well
the construct is operationalized or applied in reality (25,52,57).The most valuable and
challenging types of validity (57).And it has two components; convergent and

discriminant validity (52).

The evaluation of construct validity requires examining of the relationship of measure
evaluated with variable theoretically related to the construct measured by the instruments
(60).If correlation fits expected patterns it contributes to construct validity (27,52,54).By
referring to Messick, cook and Beckman identifies five sources of evidence to support
construct validity. The one called an umbrella (25,55)content ,response process, internal

structure ,relation to other variable and consequences.

Reliability

Reliability concerns how far tests provide stable and consistent results in a repeatable
ways (52,55,57).Lack of reliability in a tool may contribute to divergence between
observers or the questionnaires’ so-called measurement or instability of the one being

measured (61). Even if it is not sufficient, reliability is necessary part of validity (30,55).



In contrast to validity, reliability only constitutes one source of evidence .But like that of
validity, reliability is one property of instrument, not instrument by itself (55,57). There

are three aspects of reliability, namely:

Test-retest reliability (stability): -Suppose a questionnaire keeps on providing the same
result among the same respondents over different times (57).1t is the most common aspect
of reliability (27). Reliability coefficients range from 0.00 to 1.00, with higher coefficients
indicating higher levels of reliability (54).

Alternate form reliability (equivalence): -Two differently worded instrument and
measure the same concepts would keep providing the same result if the administered at
the same time (27).

Internal consistency reliability: -It focuses on correlation of the items (25,30).1t asks if
the instrument measures the same construct and use different measures. Cronbach’s
alpha(a) which is based on the assumption that items measuring the same construct should
correlate (54), is a generalized form that is in use mostly. It assumes all items are
equivalent and measure a single construct (55).According to this measure :excellent
reliability (0.90 and above), high reliability(0.70-0.90), moderate reliability(0.50-0.70)and
low reliability(0.50 and below) (52).

This study will look into the internal validity and consistency of BDI-II in the Amharic
version among cancer patients in TASH, 2021.Construct validity is chosen because this
study wants to study if BDI-II is applicable in the real world. Internal consistency will be

looked into as there is time gap and lack investigators to see other dimensions of reliability.

2.3. Beck’s depression inventory-II(BDI-II)

BDI-II was intended to address severity of depression by using Diagnostic and Statistical
Manual of Mental Disorders(DSM-1V) (40).Since DSM-IV uses diagnostic
conceptualization of two weeks rather than one week as time frame. BDI-II measure
severity of depression by rating the 21 items (ranging 0-63) (62) and only the 4-point
rating scale was retained expect for modification of some words of the item. It is
responsibility of the psychologist to ensure that if the instrument shows sound

psychometric properties (32).



2.3.1. Psychometric properties of BDI-II in chronic cases

BDI-II showed good internal consistency among patients with coronary heart
disease(CHD)(0=0.87)(33)which is very near to HIV-positive(34) and multiple sclerosis
(35)patients for which internal consistency were equal (a=0.89).Moreover ,there was
excellent internal consistency (0=0.94) and item total correlation (0.54-0.74) was found
among primary medical patients (36).Among adult clinical inpatients and substance

abusers BDI-II got equal internal consistency(a=0.93) (37,38).

Among adult clinical inpatients item total correlations ranged from (r=0.37to r=0.74)
(37)and it went (r=0.33 to r=0.76) for that of substance abusers (38).And for multiple
sclerosis patients all item-total corrected correlation (ITCC) between individual items and
BDI-II total score were >0.30 expect for item number 18 concerning with change in

appetite item (35).

In a very resent year, the Bangla Version of BDI-II among Bangla population was done
and internal consistency was (0¢=0.926).And by Pearson’s correlation it was highly

correlated with (Depression Anxiety Stress Scales 21-item)DASS21(63) (r=0.920).

Among CHD patients, BDI-II was significantly correlated (p<0.01) with Type D
Personality Scale(DSI4) (64)(r=0.34) and Beck Anxiety Inventory(BAI) (65)(r=0.40)
showing its convergent validity. In contrast, it was significantly less(p<0.01) correlated
with Multidimensional Scale of Perceived Social Support(MSPSS) (66)(r=-0.33) and Life
Orientation Test-Revised version(LOT-R)(67)(-0.39)showing its discriminant validity
(33).

For patients with chronic pain, BDI-II were significantly correlated (p<0.001) with CES-
D (r=0.66 to r=0.72) which shows convergent validity of the tool among these population
by Pearson correlation coefficient (68).By the same correlation coefficient correlations,
BDI-II was indicated that it strongly correlated with CED-D(r=0.74) (34) showing its
good convergent validity. Regarding discriminant validity, it was less correlated with
social provision scale(r=-0.42) indicating acceptable degree of discriminating ability.

Among those populations 55% of BDI-II measures depression and even by removing

10



somatic component still the BDI-I found to have good convergent validity(r=0.72) and

acceptable discriminant validity (-0.39).

Among primary care medical patients BDI-II was strongly correlated with mental health
subscales of Short-Form General Health Survey( SF-20) (69) (r=-.65) showing good
convergent validity and regarding divergent validity, it correlated less strongly with
physical pain(r=-0.24) subscales and physical functioning(r=-0.19) subscales of the short
form of survey(SF-20) (36).Among adult clinical inpatients BDI-II strongly correlated
with depression/functioning subscales of behavior and Symptom identification Scale 24
items(BASIS-24)(70) (r=0.79.p<0.001) indicating convergent validity and with substance
abuse subscales of BASIS-24 it was less strongly correlated (r=0.24,p<0.001) showing no
discriminant validity (37).Good convergent and divergent validity with respect to Chicago
multiscale depression inventory (CMDI) as the gold standard was observed among

multiple sclerosis (35).

CFA has indicated three model factor structure of BDI-II among CHD patients (33) and
patients with chronic pain (68) to be used for measuring depression among these
populations. And also, a Principal Components Analysis(PCA) using oblique rotation has
revealed dimensions of the BDI- II, which is cognitive, affective and somatic symptoms
of depression respectively (34) even if somatic dimension can be removed. Expletory
factor analysis(EFA)among primary medical patients reveals two factor model :somatic-
affective(-0.37) and cognitive (-0.32) (36).CFA was able to identify that the three factor
solution BDI-II was best fit substance abusers population (r=0.80,p<0.001) (38).The
principal component analysis revealed a two factor-structure assessing cognitive-affective
and somatic depressive symptoms respectively among patients with multiple sclerosis in

the Italian Version (35).

2.3.2. Factor structure of BDI-II

The first authors were able to name those factors or index of BDI-II somatic ,affective and

cognitive, even if they fail to organize elements of items which get under one structure

(71).
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The first model of two-factor structure was confirmed by (72) (somatic-affective (12
items) and cognitive (9 items) among 353 general populations. Then development of
second model of two-factor structure fellow, which was developed by (73) and contains
cognitive factor (8 items) and a factor that was labeled noncognitive (13 items) at the time
of the discovery. The third model of two-factor structure (cognitive-affective (10 items)
and a somatic-vegetative (11 items) ) was introduced (74) by using exploratory factor

analysis (EFA) among 611 sample of students.

A fourth alternative two-factor model was formulated by using principal components
analysis (PCA) among 340 primary care medical settings and it was able to provide
(somatic-affective factor, 12 items, and a cognitive factor, 8 items). This model contains
one item (Item 8: self-criticalness) with high loadings on both factors, (36) which implies

that the model is not unidimensional (71).

The fifth alternative two-factor model was developed (75) by using EFA among 127
primary care patients and was able to provide somatic-affective (10 items) and a cognitive
factor (9 items). In this model, two items (Item 21: loss of interest in sex; Item 13:
indecisiveness) load on both factors, and one item (Item 18: changes in appetite) does not

have adequate loadings on any of the factors, according to the study.

Three factor model has four structures (76). The first of these structures was formulated
through CFA(confirmatory factor analysis) and fit with 230 students (77). The factors of
this model were negative attitude (10 items), performance difficulty (7 items), and somatic

elements (5 items).

The second of these three-factor BDI-II models was formulated among two groups
(clinical (226) and non- clinical (505) )by applying simultaneous component analysis with
ProMax rotation and the authors were able to obtain a model with cognitive (7 items),

somatic (9 items), and affective (5 items) factors(78) that were judged to be theoretically

plausible (71).

A third model with a three-factor structure was tested with CFA on clinical data (n =416)

and recognize cognitive (9 items), somatic (8 items), and affective (4 items) factors (79).
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A fourth three-factor model was formulated by State (80).This model assumes a general
(G) factor underlying the BDI-II, as well as a cognitive (8 items) and a somatic factor (5

items) that are all orthogonal
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3.0BJECTIVE OF THE STUDY

3.1. General objective of the study

Psychometric Properties of Beck’s Depression Inventory-II translated in the Ambharic

language among adult cancer patients.

3.2. Specific objectives of the study

e To assess reliability (internal consistency) of BDI-II (Amharic version)

e To assess the internal construct validity of BDI-II (Ambharic version)

Question of the study: -Is BDI-II can measure depression among cancer patient in
Ambharic Version?
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4. METHODS AND MATERIAL
4.1. Study Area and the Study Period

The study conducted at the oncology unit of Tikur Anbessa Specialized Hospital (TASH).
TASH, the only hospital with a cancer center in Ethiopia with 700 beds. It is also a training
Centre for undergraduate and postgraduate medical students, dentists, nurses, midwives,
pharmacists, medical laboratory technologists, radiology technologists, and others who

solve the community health problems and the country at large(81).

The oncology unit of TASH is the national sole cancer referral center since 1997,
established by the Ethiopian Government in collaboration with an International Atomic
Energy Agency. It has an outpatient unit that gives service to new and follow-up patients
and an in-patient unit (with 19 beds) which for those who need to stay in the hospital for

their treatment(14).

This study was conducted in one month and undertaken from February 08 to March 08

2021.

4.2. Study Design

The study used a cross-sectional study design.

4.3. Source population

Source population was all cancer patients admitted to the TASH oncology center during

data collection period.
4.3.1 Study population

And the study population was randomly selected cancer patients who were admitted to the
oncology unit of TASH and on follow up in the time of study period and fulfilled inclusion

criteria.
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4.3.2 Inclusion and exclusion criteria

4.3.2.1. Inclusion Criteria

Cancer patients who were not previously diagnosed with depression.

Cancer patients whose age were 18 or older
4.3.2.1 Exclusion criteria

Critically 1ll patients and not able to communicate

4.4. Sampling method

4.4.1. Sample size

Sample size is recognized as key parameter for the planning of research studies, especially
in clinical research. As it eases the research process and makes the researcher more
focused. The sample size determination for studying psychometric properties are rarely
justified (82)indicating low scientific-based recommendations. Whether performing EFA

or CFA there is a major limitation in expressing issue of sample size (83-85).

It is widely understood that the use of large sample in application of factor analysis tends
to provide results. For example, sample factor loading are more precise estimate of
population loading, more stable /less variable across repeated samples (86).Sample size
determination when conducting CFA was recommended to be ranging from 150-1000

(87-89).

A wide range of recommendations regarding sample size in factor analysis has been
proposed. These guidelines typically are stated in terms of either minimum necessary

sample size N or the minimum ratio of N to number of variables being analyzed p (86).

Different authors recommend different N for factor analysis studies; (90) recommends
that N should be at least 100. Which was the same with (91).On the contrary (92) argued
that N should be at least 200. A rough rating scale for adequate sample size in factor
analysis has been offered in which 100=poor,200=fair,300=good ,500=very good and
1000 or above =excellent (93).
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In this study a sample size of 300(good) (93) used to make the study carriable and to
make it more stable . As the study was cross sectional with available resource: time and
budget, 300 minimum sample size was covenant. On this sample size 20% response rate
was added as recommended for tool validation study(93) and the final sample size was

360.

4.4.2 Sampling technique

Study participants were selected using a systematic random sampling technique. Initially,
the oncology follows up regular patients, monthly flow data was obtained from the adult
clinical oncology department. From the monthly incoming patient flow, daily patient flow
was calculated. Then the sample size was divided by those calculated number of patients
per day. The gained number was number of data that is going to be gathered each day to
get 360 participants in a month. This sampling technique was selected as we don’t have

sampling frame to use simple random sampling.

4.5. Data collection process

The data was collected using an interview-administered questionnaire and secondary data
from the patient’s document. And also national comprehensive cancer network(NCCN)
Clinical Practice Guidelines in Adult Oncology (NCCN Guidelines ) was used for numeric
scaling of pain (94).The questionnaire was first prepared in English language. At first
BDI-II was translated by professional psychiatrist Dr.Dawit Mulegeta into Amharic
Version and then it was back translated by a person who is fluent in both Amharic and

English.

At first the data was pre-tested by picking 5% of the original sample. This pre-tested study
was conducted to check the acceptability of the Amharic version of BDI-II and the
required time to collect data. The pre-test was performed among cancer patients those who
were admitted to TASH at the time of data collection process and going to be excluded

from the analyzing process.

Eligible cancer patients were given information to help them understand the study and

then consent received. Oncology nurses, those holders of masters from the oncology center
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were participated in collection of the data. One supervisor was selected for supervising the

data collection. The supervisor was qualified in BSc nurses.

4.5.1. Measurement

I. Beck’s Depression Inventory -II(BDI-II)

BDI-II, to be validated instrument among cancer patients, was created in 1991 by Aoron
Beck with 21 items (20) with three subscales (somatic, affective and cognitive). It uses
DSM-IV (40)as diagnostic conceptualization of two weeks rather than one week as time
frame to measure prevalence of depression. It rates the 21 items (ranging 0-63) (62) and
only the 4-point rating scale will be used. The severity of depression will be increases as
the ranging number increased. Previously the instrumented has been validated among
different kind of patients; coronary heart disease, HIV-positive, multiple sclerosis,
primary medical care patients, adult clinical inpatient, clinically non-depressed substance

abusers showing good reliability and acceptable validity.

4.6. Data Quality Control

Eligible cancer patients were given information to help them understand the study and
receive their consent. Pre-test was conducted among 5% of the original participants by the

questionaries that is translated by the professional psychiatrists.

Supervision and review of collected data was done every other day by the principal
investigator. Data quality was controlled by principal investigator during data entry and

analysis.
4.7. Data Analysis
Before entry into software data was checked for completeness and if there is a missing

paper. Epidata 4.1, the software that used for data entry.

SPPS 25.0 statistical package (SPSS Inc) the expletory factor analysis in order to
determine factorial structure of the Amharic version BDI-II among cancer patients and
Stata 14 did the CFA. Principal Axis Factoring with oblique rotation was used to

determine factor structure of BDI-II Amharic version among cancer patients. For each of
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the factors, Cronbach’s alpha (54),values was computed to determine the internal

consistency of each factors of the Amharic version of BDI-II.

4.8. Ethical consideration

Approval for the general confidential data gained from the Ethics Review Board of the
school of Nursing and Midwifery; College of Health Sciences, Addis Ababa University;
and from the Institutional Review Board (IRB) of college of health science. Written
consent gained from each cancer patients, reminding them that the information they are

going to give was confidential

4.9. Limitation of the study

A limitation of the current project is the use of Ethiopian cancer patients for which
prevalent type cancer is different from that of the developed countries. So those population

does not represent cancer patients in worldwide.
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S.RESULT

Out of 342(5% excluded after pre-test) participants 331 was able to answer the

questionnaire, in which case response rate was 96.8%.

5.1. Sociodemographic result

Table 1 summarized the sociodemographic data for the 331 cancer patients in this study.
Mean age of the participants was 47.53 and SD was 14. 069 as there is outlier number of
age of one participant. And for purpose of report the age has been categorized into four
labels with interval of 10. In the categorized age participants with 52 years old or above
have got the major frequency which is 39.3%. Female participants constitute 209(63.1)
while men were 122(36.9) in number. Orthodox religion was the prevalent religion
constitutes 62.5%. Majority of the participants were married (71.6%). Majority of the

participants did not have school leaving certification (31.7%).
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Table 1: Sociodemographic characteristics of the sample (percentage and numbers),

TASH 2021.

Variable Frequency Percent (%)
Age
19-29 32 9.7%
30-40 88 26.6%
41-51 81 24.5%
>52 130 39.3%
Sex
Male 122 36.9
Female 209 63.1
Religion
Orthodox 207 62.5
Muslim 73 22.1
Protestant 48 14.5
Catholic 3 0.9
Marital Status
Single 46 13.9
Married 237 71.6
Widow/er 28 8.5
Divorced 20 6.0
Educational level
No school leaving 105 31.7
qualification
Primary (1-8) 83 25.1
Secondary(9-12) 83 25.1
Tertiary(> 60 18.1
diploma)
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5.2. Clinical characteristics result

Table 2 shows clinical characteristics of the participants. The prevalent cancer type was
Breast cancer (33.2%) followed by Cervical cancer (13.0%). The majority of the patient have
Eastern Cooperative Oncology Group (ECOG) II (50%) and ECOG I (37.5%) for
performance status. Chemotherapy was the major treatment type that is being used (90%).

Majority of the participants had severe pain (29.3%).
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Variable

Site of the cancer
Breast
Cervical
Colon
Lung

ECOG*

I
I
v
Treatment type
Chemotherapy
Surgery
Radiotherapy
Hormonal therapy
Prescence of Pain
Absent (0)

Mild (1-3)

Frequency

110
43
39

18

33
167

124

298
16

16

57

92

Percent (%)

33.2
13
11.8

54

10
50
37.5

2.1

90
4.8
4.8

0.3

17.2

27.8
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Moderate (4-6) 85 25.7

Severe (7-10) 97 29.3

*East oncology Cooperation Group

Table 2 clinical characteristics of the participants (number and percentage (%)), TASH 2021

5.3 Exploratory Factor Analysis

In developing the first translation of the BDI-II, special attention was paid to retain the
original construction of the English BDI-II. All the questions in BDI-II correlate
reasonably well with all others and determinant value is 0.001which is greater than

0.00001 which lets us proceed to the next stage.

The Kaiser—Meyer—Olkin Measure (KMO) indicated good sampling adequacy is 0.856
which is well above the minimum criteria of 0.5 and falls into the range of marvelous.
Bartlett’s test of sphericity (X?=2221.110, df=210, P<0.001) indicating significant value
(0.000).

Also, anti-image correlation matrix was used to determine value of KMO for each
variable. For the individual variables there is no anti-image correlation matrix which is
less than 0.5. So, at this stage there is no variables to be eliminated from the analysis. Still

the sample size is adequate.

Principal axis factoring was used to extract the factors. By Kaiser’s criterion 5 factors were
extracted. The eigenvalues associated with each factor represent the variance explained
by that particular factor and the output contains this information: the eigenvalue is
translated into the percentage of variance explained (e.g., factor 1 explains 28.646% of
total variance). The first few factors explained relatively large amounts of variance
(especially factor 1) whereas subsequent factors explain only small amounts. All factors
with eigenvalues greater than 1 were then extracted, leaving the data with five factors

(Table 3).
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Total Variance Explained

Extraction Sums of Squared Rotation Sums of Squared
Initial Eigenvalues Loadings Loadings®
% of Cumulative % of Cumulative

Factor Total Variance % Total Variance % Total

1 6.016 28.646 28.646 5.467 26.034 26.034 4.050
2 2.259 10.759 39.405 1.756 8.364 34.398 2.760
3 1.448 6.897 46.302 .887 4.223 38.621 3.963
4 1.098 5.227 51.529 .559 2.664 41.285 .992
) 1.024 4.876 56.405 .429 2.043 43.328 2.057
6 .961 4.576 60.981

7 .854 4.068 65.050

Table 3 eigenvalues associated with each factor before rotation

The scree plot recommended three factors to be extracted. And additional information
from Monte Carlo by using parallel analysis by comparing actual eigenvalue from total
variance explained table of SPSS with average eigenvalue obtained from parallel analysis.
If SPSS explained value is larger than the criterion value from parallel analysis, we retain
this factor; if it is less, we reject it. The result of parallel analysis indicates to retain only

two factors for further analysis (Table 4).
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Table 4 Comparison of eigenvalues from the first five factors and criterion values from
parallel analysis

Component Actual Criterion value from parallel Decision
number eigenvalue analysis

1 6.016 1.472780 Accept
2 2.259 1.394315 Accept
3 1.448 1.332932 Reject

4 1.098 1.276460 Reject

5 1.024 1.225132 Reject

For rotation, oblique was selected as there is assumption that there is correlation between
the items(95). Extraction was made for both scree plot indicated three factors and Monte
Carlo indicated two factors, even though the three factors was accepted with some

evidences.

Two factor which was recommended by parallel analysis accounted for 39.4% of the
variances. For that of two factor, 14 items excluding 21% item significantly loaded on the
first factor and 6 items were significantly loaded on the second factor excluding 21" item.
The first factor of the two-factor solution contained cognitive domain in items
(7,5,8,3,14,2, 6,19) and affective domain in items (4,1,10,11) with suicidal thought and
indecisiveness’ and second factor of the two-factor solution contained the somatic factor

in items (15,20,18 and 16) and affective domain (12 and 17).

The three-factor solution which was recommended by scree plot was accounted for 46.3%.
From table of pattern matrix (Table 6) item 19 does not load on any of the factors, but in
structurematrix(Table5),(95), item 19 does load significantly on factor 1.

For that of three factors 9 items were significantly loaded the first factor,6 items were
significantly loaded on the second factor and 6 items were significantly loaded on the third

factor. The first factor contained cognitive domain representing items (14,7,5,8,3,6 and19)
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with indecisiveness and suicidal thought. Thus, it is labeled as cognitive domain. The
second factor contained somatic domain representing items (15,20,18,16and 21) with loss
of interest. Thus, it is labeled as somatic domain. The third factor contained affective
domain representing items (1,4,10,7 and 11) and pessimism. Thus, it is labeled as affective

domain.

Table 5 Structure Matrix after oblique rotation

cognitive somatic affective

Worthlessness .685

Self-Dislike .681 -.350
Guilty Feelings .644 -.376
Self-criticalness .622 -.405
Past failure .617 -.390
Punishement feelings .596

Indecisiveness .522 -.436
Suicidal Thoughts or Wishes .498

Concentration Difficulty .389 -.376
Loss of Energy .755 -.320
Tiredness or Fatigue .739

appetiitte .594

sleeping .530

Loss of Interest 489 -.341
Loss of Interest in Sex .381

Sadness 407 - 727
Loss of pleasure 433 423 -.675
Crying .365 -.588
Pessimism .532 -.563
Irritability .330 -.520
Agitation -.481

Extraction Method: Principal Axis Factoring.

Rotation Method: Oblimin with Kaiser Normalization.
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Table 6 Pattern Matrix after oblique rotation,BDI-II
Ambharic Version

Cognitive  Somatic affective

Worthlessness 712
Self-Dislike .675
Punishement feelings .654
Guilty Feelings .601
Self-criticalness .556
Past failure .553
Suicidal Thoughts or Wishes .509
Indecisiveness 402

Concentration Difficulty

Loss of Energy 727
Tiredness or Fatigue .723
appetiitte 572
sleeping .503
Loss of Interest in Sex 433
Loss of Interest 410
Sadness -.680
Loss of pleasure -.554
Crying -.543
Irritability -.463
Agitation -.453
Pessimism .336 -.392

Extraction Method: Principal Axis Factoring.
Rotation Method: Oblimin with Kaiser Normalization.

a. Rotation converged in 9 iterations.

Each factor of the three-factor solution is more homogenous than that of two factor
solution. In addition, total variance of the three-factor solution explained 46.3% of the
variances which was greater than two factor solution, which explained 39.4% of the
variances (Table 3). Also, item 21 doesn’t load in the two-factor solution. These
explanations gave likely to use the three factors in those population. Also, internal consists

of each factor was 0>0.74, giving more strength to the use of the three-factor.
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In this study the somatic domain had greater mean (M=8.9 SD=4.1)) than affective
(M=4.70 SD=3.79) and cognitive (M=4.42 SD=5.02). Hence by assessing only somatic

factor it is possible to measure degree of prevalence among cancer patients.

5.4. Confirmatory Factor Analysis

Stata 14 was used to analysis the CFA to decide whether the model fit the population.
Value of root means square error of approximation (RMSEA), relative likelihood ration
(RLP(x*/ds), comparative fit index (CFA), standardized root mean squared residual
(SRMR) and p-value indices was determined for one-factor, two-factor model and three-
factor model. As shown in the Table 7 those indices were more in line with three-factor
model. And this result led the three-factor model to be a good fit of Amharic version BDI-
I among cancer patients.

Table 7 Model fit statistics for the confirmatory factor analysis of the three models

One factor model | Two factor model | Three factor model
X2 907.980 640 486
d¢ 189 170 186
RLP 4.80 3.76 2.6
RMSEA 0.107 0.091 0.07
CFA 0.653 0.766 0.855
SRMR 0.088 0.132 0.062
P-value 0.000 0.000 0.000

The value of root means square error of approximation (RMSEA) = .070(90% confidence
interval [CI]: .062, .077). These results indicated that the latent structure of the Amharic
version BDI-II was the same across groups. The cut-off value of RSMEA is < .08 for
adequate fit and < .06 for an excellent fit(96). CFI =0.855 of the three-factor model was
the more near to the criteria for CFA=0.95 indicating good fit(96). SRMR values “less
than .10 are generally considered favorable. For this study SRMR=0.062 indicating it is

favorable. So, at overall the model cognitive, somatic, affective well fit the cancer
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patient’s population. Also, when loss of interest in sex deleted from the CFA those indices

get more adjusted for good fit confirming validity of three factor model.

The three factors were moderately correlated with one another (1¢s=0.36 152=0.53 rca-0.69)
suggesting a single general depression factor may underlie the Amharic version BDI-II
among cancer patients. Every item in a construct correlated significantly to the
corresponding construct at >0.43 expect for loss of interest in sex which is less correlated
with its corresponding construct. This explanation is showing construct validity of the

Ambharic version of BDI-II among those population.

To make the tool convergently and discriminantly valid there was a need to remove item
21(loss of interest in sex). But with the presence of item 21(loss of interest in sex) the tool
was construct valid according to AMOS 23. In Ethiopia, sexual matters are not discussed
openly and it is considered immodest to talk about it in public. However, as ‘loss of interest

in sex’ is important indication of depression there is a need to keep it.
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Figure 1 Confirmatory Factor Analysis Model of BDI-II, Amharic Version among cancer

patients

5.3. Reliability

Cronbach’s Alpha coefficient was 0=0.860. So, 86% of the BDI-II items among cancer patients
are highly reliable or internally consistent. Inter item total correlation was r>0.36 expect for item

number 21, loss of interest in sex, which loads 0.15.

Cronbach’s Alpha coefficient was also calculated for each factor, hence; cognitive, somatic,

domain and showed acceptable value of reliability. Table 8.

Factor 1 Factor 2 Factor 3
(cognitive domain) (somatic domain) (affective domain)
Cronbach’s Alpha 0.81 0.74 0.77

(o)

Table 8 Cronbach’s Alpha value () of the three factors separately.
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6.DISCUSSION

This study evaluated the psychometric properties and factor structure of BDI-II among
cancer patients in Black lion. The finding indicates that BDI-II yields acceptable

psychometric properties and three factor structure among those population.

With regard to reliability, BDI-II demonstrates high reliability(52)among those
population. And the outcome was very near to reliability obtained among CHD
patients(33),HIV-positive patients(34) and patients with multiple Sclerosis(35).This data
showed reliability less than those observed among primary medical patients(36),Adult
clinical inpatients(37),substance abusers(38) and Bangla version of Bangla population(63)
for which reliability was excellent(52).Still the Amharic version BDI-II was reliable

among those population(52).

Inter-item total correlation was 1>0.3 expect for loss of interest in sex. This result was the
same with ITCC which was found among patients with multiple sclerosis(35)even if the
item which did not load effectively was 18 which deals with appetite. This difference
appears because, in context of our country asking and talking about sex openly is culturally

unacceptable. And this cultural impact has been affected the outcome of the item.

Principal axis factoring suggested that three factors (cognitive, somatic, affective)
summarize the data parsimoniously. Although a few items loaded differently, the three
extracted factors were the same factors found among CHD patients in Indonesia
Version(33),patients with chronic pain(68),HIV-positive patients(34) and population
those who are substance abusers(38) in Myanmar version of BDI-II. Therefore, it seems
that the structure of depression in cancer patients similar to that of which found among

CHD patients, patients with chronic pain, HIV-positive population and Bangla population.
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As mentioned previously, a few items in this samples demonstrated different factor pattern
from those population with the same factor structure. i.e. pessimism loads more on
affective domain than cognitive domain which observed among patients with chronic
pain(68).Also, indecisiveness and concentration difficulty load on cognitive domain, than
affective unlike that of patients with chronic pain. And loss of interest loads more on
somatic domain rather than affective domain which was observed among patients with
chronic pain. These differences are in line with the hypothesis of (97) which states that
affective domain related items may get loaded on different domain basing its rout on the

back ground and diagnostic compression of the population under study.

In this study, the somatic domain had greater mean than the other domains, which was
also the case among HIV-positive patients (34) even if the mean number was different.
Being chronic disease and physical impact of those diseases, somatic domain can measure

depression in both of those population.

To adequately discriminate between categories of symptoms as assessed by the Amharic
version BDI-II, labeling which was proposed by first authors(71)were applied rather than

labeling of letter researchers(77).

The CFA resulted supported a three-factor model (cognitive, affective and somatic) that
is consistent with study of (34,38,68,71).This result of CFA was confirmed by comparing

the recommended model in the study which has been adopted in researches(38,68).

In this study CFI was 0.855 which is less than value obtained in parallel study(68).This
difference may be due to study population. But the CFI of cancer patients was the same as
that of HIV-positive population(34).This similarity may be the type of the diseases and

the impact they have on the victims.
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7.CONCLUSION AND RECOMMENDATION

In conclusion, despite its limitation, this study has provided evidence that the Amharic
version BDI-II has sound psycho- metric properties among cancer patients in low—middle-
income countries.i.e., Ethiopia. So BDI-II in Ambharic version can measure depression

among cancer patients.

This study recommends further evaluation of psychometric properties of BDI-II among
cancer patients from another countries. And also, more validation of the tool among large
sample size do recommended by this study. If applicability of the tool among other groups

(i.e. General population, Patients with active depression,) can be done, it will

35



REFERENCE

1.

10.

11.

FMoH. National Cancer Control Plan 2016 - 2020 of Ethiopia. Dis Prev Control Dir.
2015;(October 2015):83.

Marcus DA. Epidemiology of cancer pain. Curr Pain Headache Rep. 2011;15(4):231-4.
Tattersall M. Fundamentals of oncology. Vol. 11, Pathology. 1979. 563 p.

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):394—424.

Woldeamanuel YW, Girma B, Teklu AM. Cancer in Ethiopia. Lancet Oncol [Internet].
2013;14(4):289-90. Available from: http://dx.doi.org/10.1016/S1470-2045(12)70399-6

Country-specific I, Ababa A, Cancer C, Method R, Country-specific M, Computed P, et
al. 107 534 878.2019;2018-9.

Timotewos G, Solomon A, Mathewos A, Addissie A, Bogale S, Wondemagegnehu T, et
al. First data from a population based cancer registry in Ethiopia. Cancer Epidemiol
[Internet]. 2018;53(October 2017):93-8. Available from:
https://doi.org/10.1016/j.canep.2018.01.008

Razavi D. Depression and cancer. Encephale. 1994;20(SPEC. ISS. 4):647-55.

Dauchy S, Dolbeault S, Reich M. Depression in cancer patients. Eur J Cancer, Suppl
[Internet]. 2013;11(2):205—15. Available from:
http://dx.doi.org/10.1016/j.ejcsup.2013.07.006

Sharpe M, Strong V, Allen K, Rush R, Postma K, Tulloh A, et al. Major depression in
outpatients attending a regional cancer centre: Screening and unmet treatment needs. Br J

Cancer. 2004;90(2):314-20.

Alacacioglu A, Tarhan O, Alacacioglu I, Dirican A, Yilmaz U. Depression and anxiety in

cancer patients and their relatives. ] BUON. 2013;18(3):767-74.

36



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Liu Q, He H, Yang J, Feng X, Zhao F, Lyu J. Changes in the global burden of depression
from 1990 to 2017: Findings from the Global Burden of Disease study. J Psychiatr Res
[Internet]. 2020;126(August 2019):134—40. Available from:
https://doi.org/10.1016/j.jpsychires.2019.08.002

Hailemariam S, Tessema F, Asefa M, Tadesse H, Tenkolu G. The prevalence of
depression and associated factors in Ethiopia: findings from the National Health Survey.

Int ] Ment Health Syst. 2012;6:1-11.
Araye B. Addis Ababa University Addis Ababa, Ethiopia June, 2012. 2012;(July).

D ATBM, Beck RW. Screening Depressed Patients in Family Practice Screening
Depressed Patients in Family Practice. 2016;5481(November).

Inventory P. Inventory for Measuring Depression. 2018;561-71.

Siddaway AP, Wood AM, Taylor PJ. The Center for Epidemiologic Studies-Depression
(CES-D) scale measures a continuum from well-being to depression: Testing two key
predictions of positive clinical psychology. J Affect Disord [Internet]. 2017;213(August
2016):180—6. Available from: http://dx.doi.org/10.1016/j.jad.2017.02.015

Zung WW. Depression in the normal aged. Vol. 8, Psychosomatics: Journal of

Consultation and Liaison Psychiatry. US: American Psychiatric Assn; 1967. p. 287-92.
Trask PC. Assessment of Depression in Cancer Patients. 2004;02903(32).
14c42913.pdf. In.

Sotelo JL, Musselman D, Nemeroff C. The biology of depression in cancer and the
relationship between depression and cancer progression. Int Rev Psychiatry.

2014;26(1):16-30.
Article O. Prevalence of depression and anxiety among cancer patients. 2014;(April):3-6.

Grassi L, Johansen C, Annunziata MA, Capovilla E, Costantini A, Gritti P, et al.
Screening for distress in cancer patients: A multicenter, nationwide study in Italy. Cancer.

2013;119(9):1714-21.

37



24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Kimberlin CL, Winterstein AG. Validity and reliability of measurement instruments used

in research. Am J Heal Pharm. 2008;65(23):2276—84.

Barry AE, Chaney BH, Piazza-gardner AK, Chavarria EA. Validity and Reliability
Reporting Practices in the Field of Health Education and Behavior : A Review of Seven
Journals. 2014;

Thom R, Hogan C, Hazen E. Suicide Risk Screening in the Hospital Setting: A Review of
Brief Validated Tools. Psychosomatics [Internet]. 2020;61(1):1-7. Available from:
file:///E:/thesis/1-s2.0-S0033318219301872-main.pdf

Bolarinwa O. Principles and methods of validity and reliability testing of questionnaires

used in social and health science researches. Niger Postgrad Med J. 2015;22(4):195.

Alexander GC, Casalino LP. Patient-Physician Communication About Out-of-Pocket
Costs. 2007;290(7):953-8.

Bauer UE, Johnson TM, Hopkins RS, Brooks RG. Changes in Youth Cigarette Use and
Intentions Following Implementation of a Tobacco Control Program. 2000;284(6):1998—
2000.

Personal M, Archive R. Munich Personal RePEc Archive Two Criteria for Good
Measurements in Research : Validity and Reliability Two Criteria for Good Measurements

in Research : Validity and Reliability. 2017;(83458).

Gebrie MH. An Analysis of Beck Depression Inventory 2 nd Edition ( BDI-II ).
2018;(3):1-5.

Grothe KB, Dutton GR, Jones GN, Bodenlos J, Ancona M, Brantley PJ. Psychometric
Properties of the Beck Depression Inventory-II in a Clinically- Identified Sample of
Mexican American Adolescents Validation of the Beck Depression Inventory — Il in a

Low-Income African American Sample of Medical Outpatients. 2016;(November 2007).

Ginting H, Néring G, Van Der Veld WM, Srisayekti W, Becker ES. Validating the Beck
Depression Inventory-II in Indonesia’s general population and coronary heart disease

patients. Int J Clin Heal Psychol [Internet]. 2013;13(3):235-42. Available from:

38



34.

35.

36.

37.

38.

39.

40.

41.

42.

http://dx.doi.org/10.1016/S1697-2600(13)70028-0

Lipps GE, Lowe GA, De La Haye W, Longman-Mills S, Clarke TR, Barton EN, et al.
Validation of the Beck Depression Inventory II in HIV-positive patients. West Indian Med
J.2010;59(4):374-9.

Sacco R, Santangelo G, Stamenova S, Bisecco A, Bonavita S, Lavorgna L, et al.
Psychometric properties and validity of Beck Depression Inventory II in multiple

sclerosis. Eur J Neurol. 2016;23(4):744-50.

Arnau RC, Meagher MW, Norris MP, Bramson R. Psychometric evaluation of the Beck
Defile:///C:/Users/AAU CHS/Downloads/scholar (12).rispression Inventory-II with
primary care medical patients. Vol. 20, Health Psychology. US: American Psychological
Association; 2001. p. 112-9.

Subica AM, Fowler JC, Elhai JD, Frueh BC, Sharp C, Kelly EL, et al. Factor structure and
diagnostic validity of the Beck Depression Inventory—II with adult clinical inpatients:
Comparison to a gold-standard diagnostic interview. Vol. 26, Psychological Assessment.
Subica, Andrew M.: 1 LMU Drive, University Hall, Suite 4726, Los Angeles, CA, US,
90045, subica@gmail.com: American Psychological Association; 2014. p. 1106-15.

Win KL, Kawakami N, Doe GH. Factor structure and diagnostic efficiency of the
Myanmar version BDI-II among substance users. Ann Gen Psychiatry [Internet].

2019;18(1):1-7. Available from: https://doi.org/10.1186/s12991-019-0236-4

SELIGMAN, P. ME. Helplessness. Depress Dev death [Internet]. 1975; Available from:
http://ci.nii.ac.jp/naid/10012826392/en/

Bell CC. DSM-IV: Diagnostic and Statistical Manual of Mental Disorders. JAMA
[Internet]. 1994 Sep 14;272(10):828-9. Available from:
https://doi.org/10.1001/jama.1994.03520100096046

Portenoy RK, Itri LM. Cancer-Related Fatigue: Guidelines for Evaluation and
Management. Oncologist. 1999;4(1):1-10.

Derogatis LR, Melisaratos N. The Brief Symptom Inventory : an introductory report The

39



43.

44,

45.

46.

47.

48.

49.

50.

Brief Symptom Inventory : an introductory report. CambridgeOrg [Internet]. 2012;(July
2009):595-605. Available from: https://www.cambridge.org/core/journals/psychological-
medicine/article/brief-symptom-inventory-an-introductory-

report/307F8058 10B165EDS58581 E355F24329F

Passik SD, Lundberg JC, Rosenfeld B, Kirsh KL, Donaghy K, Theobald D, et al. Factor
analysis of the Zung self-rating depression scale in a large ambulatory oncology sample.

Psychosomatics. 2000;41(2):121-7.

McDonald M V., Passik SD, Dugan W, Rosenfeld B, Theobald DE, Edgerton S. Nurses’
recognition of depression in their patients with cancer. Oncol Nurs Forum.

1999;26(3):593-9.

Ashbury FD, Madlensky L, Raich P, Thompson M, Whitney G, Hotz K, et al.
Antidepressant prescribing in community cancer care. Support Care Cancer.

2003;11(5):278-85.

Onitilo AA, Nietert PJ, Egede LE. Effect of depression on all-cause mortality in adults
with cancer and differential effects by cancer site. Gen Hosp Psychiatry. 2006;28(5):396—
402.

McLeod S, Soppard J. Psychological Theories of Depression. SimplyPsychology
[Internet]. 2015;(1973):1-9. Available from:
https://www.simplypsychology.org/depression.html

Beck AT, Epstein N, Harrison R. Cognitions, attitudes and personality dimensions in

depression. Br J Cogn Psychother. 1983;1(1):1-16.

Alloy LB, Abramson LY, Whitehouse WG, Hogan ME, Tashman NA, L. Steinberg D, et
al. Depressogenic cognitive styles: Predictive validity, information processing and
personality characteristics, and developmental origins. Behav Res Ther. 1999;37(6):503—
31.

Seligman ME. Depression and learned helplessness. In: The psychology of depression:

Contemporary theory and research. Oxford, England: John Wiley & Sons; 1974. p. xvii,

40



51.

52.

53.

54.

55.

56.

57.

38.

59.

60.

61.

62.

63.

318—xvii, 318.

Gotlib IH, Colby CA. Treatment of depression: An interpersonal systems approach.
Treatment of depression: An interpersonal systems approach. Elmsford, NY, US:

Pergamon Press; 1987. xi, 191—xi, 191. (Psychology practitioner guidebooks.).

Taherdoost H. Validity and Reliability of the Research Instrument; How to Test the

Validation of a Questionnaire/Survey in a Research. SSRN Electron J. 2018;(September).

Beckman TJ, Ghosh AK, Cook DA, Erwin PJ, Mandrekar JN. How reliable are
assessments of clinical teaching? J Gen Intern Med. 2004;19(9):971-7.

Kember D, Leung DYP. Establishing the validity and reliability of course evaluation
questionnaires. Assess Eval High Educ. 2008;33(4):341-53.

Cook DA, Beckman TJ. Current Concepts in Validity and Reliability for Psychometric
Instruments : Theory and Application. 2006;

Downing SM. Validity : on the meaningful interpretation of assessment data. 2003;830-7.

Wong KL, Ong SF, Kuek TY. Constructing a survey questionnaire to collect data on
service quality of business academics. Eur J Soc Sci. 2012;29(2):209-21.

Devon HA, Block ME, Moyle-wright P, Ernst DM, Hayden SJ, Lazzara DJ, et al. A
Psychometric Toolbox for Testing Validity and Reliability. 2007;155-64.

Bolenius K, Brulin C, Grankvist K, Lindkvist M, Soderberg J. A content validated

questionnaire for assessment of self reported venous blood sampling practices. 2012;
Matrix M. Psychological Bulletin. 1959;56(2).
Rothman JJ. Types of Epidemiology. Modern Epidemiology. 1986. p. 63-9.

Osman A, Kopper BA, Gutierrez PM, Bagge CL. Reliability and Validity of the Beck
Depression Inventory — II With Adolescent Psychiatric Inpatients. 2004;16(2):120-32.

Alim SAHM, Kibria SME, Lslam MJ, Uddin MZ, Nessa M, Wahab MA, et al. Translation
of DASS 21 into Bangla and validation among medical students. Bangladesh J Psychiatry.

41



64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

2017;28(2):67-70.

Denollet J. DS14: Standard assessment of negative affectivity, social inhibition, and type

D personality. Psychosom Med. 2005;67(1):89-97.
Beck AT, Steer RA. Beck Anxiety Inventory: BAIL Psychological Corporation; 1993.

Zimet GD, Dahlem NW, Zimet SG, Farley GK. The multidimensional scale of perceived
social support. J Pers Assess. 1988;52(1):30—41.

Scheier MF, Carver CS. Optimism, coping, and health: assessment and implications of

generalized outcome expectancies. Heal Psychol. 1985;4(3):219.

Corbiere M, Bonneville-Roussy A, Franche RL, Coutu MF, Choini¢re M, Durand MJ, et
al. Further validation of the BDI-II among people with chronic pain originating from

musculoskeletal disorders. Clin J Pain. 2011;27(1):62-9.

Kempen G, Brilman EI, Heyink J, Ormel J. MOS short-form general health survey (SF-
20). Groningen Noord Cent voor Gezondheidsvraagstukken. 1995;

Eisen S V, Normand S-L, Belanger AJ, Spiro A, Esch D. The revised behavior and
symptom identification scale (BASIS-R): reliability and validity. Med Care. 2004;1230—
41.

Vanheule S, Desmet M, Groenvynck H, Rosseel Y, Fontaine J. The factor structure of the

beck depression inventory-II: An evaluation. Assessment. 2008;15(2):177-87.

Kojima M, Furukawa TA, Takahashi H, Kawai M, Nagaya T, Tokudome S. Cross-cultural
validation of the Beck Depression Inventory-II in Japan. Psychiatry Res.
2002;110(3):291-9.

Steer RA, Ball R, Ranieri WF, Beck AT. Dimensions of the Beck Depression Inventory-II
in clinically depressed outpatients. J Clin Psychol. 1999;55(1):117-28.

Dozois DJA, Dobson KS, Ahnberg JL. A psychometric evaluation of the Beck Depression
Inventory—II. Psychol Assess. 1998;10(2):83-9.

42



75.

76.

77.

78.

79.

80.

81.

82.

83.

&4.

85.

Viljoen JL, Iverson GL, Griffiths S, Woodward TS. Factor structure of the Beck
Depression Inventory - II in a medical outpatient sample. J Clin Psychol Med Settings.

2003;10(4):289-91.

Vanheule S, Desmet M, Verhaeghe P, Bogaerts S. Alexithymic depression: Evidence for a
depression subtype? [3]. Psychother Psychosom. 2007;76(5):315-6.

Osman A, Downs WR, Barrios FX, Kopper BA, Gutierrez PM, Chiros CE. Factor
structure and psychometric characteristics of the Beck Depression Inventory-II. J

Psychopathol Behav Assess. 1997;19(4):359-76.

Steer RA, Kumar G, Ranieri WF, Beck AT. Use of the Beck Depression Inventory-II with
adolescent psychiatric outpatients. J Psychopathol Behav Assess. 1998;20(2):127-37.

Buckley TC, Parker JD, Heggie J. A psychometric evaluation of the BDI-II in treatment-
seeking substance abusers. J Subst Abuse Treat. 2001;20(3):197-204.

Ward LC. Comparison of factor structure models for the beck depression inventory - II.

Psychol Assess. 2006;18(1):81-8.

Location S, Ababa A. Tikur Anbessa Specialized Hospital (Addis Ababa University).
2016;2015-7.

Anthoine E. Sample size used to validate a scale: a review of publications on n... -
PubMed - NCBI. Health Qual Life Outcomes [Internet]. 2014;1-10. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/25492701

Reeve BB, Wyrwich KW, Wu AW, Velikova G, Terwee CB, Snyder CF, et al. ISOQOL
recommends minimum standards for patient-reported outcome measures used in patient-

centered outcomes and comparative effectiveness research. Qual Life Res.

2013;22(8):1889-905.

Lohr KN. Assessing health status and quality-of-life instruments: attributes and review

criteria. Qual life Res. 2002;11(3):193-205.

gov USD of H and HSFDAC for DE and R laurie. burke@ fda. hhs., gov USD of H and

43



86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

HSFDAC for BE and R toni. stifano@ fda. hhs., gov USD of H and HSFDAC for D and
RHS cdrh. fda. Guidance for industry: patient-reported outcome measures: use in medical
product development to support labeling claims: draft guidance. Health Qual Life
Outcomes. 2006;4:1-20.

MacCallum RC, Widaman KF, Zhang S, Hong S. Sample size in factor analysis. Psychol
Methods. 1999;4(1):84-99.

Boomsma A, Hoogland JJ. The robustness of LISREL modeling revisited. Struct Equ
Model Present Futur A Festschrift Honor Karl Jéreskog. 2001;2(3):139-68.

Schumacker RE, Lomax RG. A beginner’s guide to structural equation modeling.

psychology press; 2004.

Muthén LK, Muthén BO. How to use a Monte Carlo study to decide on sample size and
determine power. Struct Equ Model. 2002;9(4):599-620.

Gorsuch RL. Common factor analysis versus component analysis: Some well and little

known facts. Multivariate Behav Res. 1990;25(1):33-9.

Shapiro MB. Psychometrics and Psychology. By Paul Kline. London: Academic Press.
1979. Pp 381.£ 19.00. Br J Psychiatry. 1980;137(2):193.

Guilford JP. Psychometric methods. 1954;

Comrey AL, Lee HB. A First Course in Factor Analysis. 2nd Edn. Hillsdale, NJ: L.
Erlbaum Associates; 1992.

Comprehensive N, Network C, National Comprehensive Cancer Network (NCCN). Adult
Cancer Pain NCCN Clinical Practice Guidelines in Oncology. Versione 1.2016. 2016;
Available from: http://www.nccn.org/professionals/physician _gls/pdf/pain.pdf

Andy Field Discovering Statistics Using IBM_SPSS Statistics 2017.

Harrington D. Confirmatory Factor Analysis (Pocket Guides to Social Work.
Confirmatory Factor Analysis (Pocket Guides to Social Work. 2009.

44



97. Beck AT, Steer RA, Brown GK. Manual for the beck depression inventory-II. San
Antonio, TX Psychol Corp. 1996;1:82.

be appreciated.

45



