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Background: The prevalence of depressive disorders remains high in patients with cancer
and their diagnosis and treatment remain an epidemiologic concern. Without proper screen-
ing and diagnosis, the necessary care and follow-up would not be possible for these patients
who need potential support to increase their quality of mental health. Hence, the screening
tools for depression are prominent in diagnosing this mental health disorder; however, there
are few studies conducted for assessing psychometric properties of Beck Depression
Inventory (BDI-II) amongst the cancer patients from developing countries. We, therefore,
determined psychometric properties of the BDI-II among cancer patients from Butaro
Ambulatory Cancer Center (BACC).

Methods: Cross-sectional study design was conducted among 425 cancer patients from the
BACC, Rwanda. Confirmatory and exploratory factor (CFA) analyses were performed to
compare the fit indices of three-factor and two-factor models of the BDI-II. The eligible
participants were administered the BDI-II instrument.

Results: Average scores of depression was 16.3 (SD=9.8). Results showed an adequate
consistency (Cronbach’s a=0.904) and high correlations with the subscales of this instru-
ment. Our findings showed that the area under the curve of the receiver operating character-
istics analysis of BDI-II was 0.805. Our CFA results revealed that three-factor model
(x*=1699.921, p<0.001) represented a better model fit than the two-factor model of BDI-II
(x*=2115.397, p<0.001). In addition, the goodness of fit indices were tested and showed that
the Beck’s three-factor model had a better performance than the two-factor model. Kaiser—
Meyer—Olin (KMO) measure of 0.916 demonstrated that the factor structure or sampling was
adequate for analysis and the Bartlett’s test of sphericity was highly significant (x*>=3780,
p<0.001) and this revealed that the items of BDI-II were significantly correlated and
sufficiently large.

Conclusion: BDI-II presented a good reliability and validity that represent adequate psy-
chometric properties. Its sensitivity and specificity were suitable. This psychometric measure
is important in diagnosing and treating depression in cancer patients.
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Introduction

Depressive disorder is mental disorder that highly occurs among the cancer patients
worldwide.'” Prior studies established that the prevalence of depression is high and
varies between 4% and 58%. The research documented that low sociodemographic
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characteristics, utilization of substances or medical drugs,
history of depression, community and family perceptions
towards the cancer patients, family characteristics, cancer
stigma, and satisfaction of the services from health-care
providers are the factors contributing to depressive disor-
ders among cancer patients.*> Major depressive disorder
(MDD) is one of the common mental disorders character-
ized by depressed mood or loss, loss of interest, loss of
sexual interest, sleeping disturbance, hopelessness, and
suicidal ideation, lack of concentration, low self-esteem,
and loss of appetite in their daily activities.”” The World
Health Organization (WHO) stated that MDD is highly
prevalent 4.4% (322 million people) and it remains one of
important risk factors of morbidity and mortality particu-
larly in developing countries where the screening instru-
ments for psychiatric disorders such as depression remain
less utilized.®” This psychiatric issue was documented as
one of the global burden that leads to disabilities not only
in cancer patients but also in general population.'’
Moreover, prior studies indicated that in the cancer
patients, multiple factors might influence the diagnostic
process of depressive disorders. For instance; the cancer
patients often represent various signs and symptomatology
compromising loss of weight, fatigue, physical pain, loss
of interest, lack of concentration, reduction of appetite,
sleeping disturbance, and loss of interest in sexual activity
that contribute to the severity of depression among these
patients.>'! Preceding studies indicated that physical pain
and symptoms of depression may partly share common
pathways of psychological distress which make it difficult
to differentiate cause and effects. The physical symptoms
mostly increase the risk of depressed feelings among can-
cer patients and in contrast depressed feelings significantly
result in more physical complaints among cancer
patients.'? Earlier studies established that it is so difficult
for both cancer patients and health-care providers or phy-
sician that they could develop emotional disturbances that
need to be addressed for promoting the quality of life for
cancer patients and emotional state for the health-care
provider of the cancer patient. These researchers have
recently published that only minority (17%) of cancer
patients explicitly expresses their emotional distress to
their health-care provider or physician. This indicated
that they do not often address their emotional and beha-
vioral problems in their communication with cancer
patients, possibly because they do not feel well trained in

communicating with cancer patients especially those who

are provided health-care interventions in the palliative
care.'>*

BDI-II is one the psychometric instrument widely used
to screen depression with the purpose to diagnose and treat
depression effectively.'>'® This psychometric tool from
western countries, BDI-1I, was previously translated into
many languages worldwide. In Rwanda, prior researchers
validated the BDI-II and documented that it has good
psychometric properties to be used in the Rwanda sample
for assessing the severity of depression. Although this
screening tool was applied less in medical settings speci-
fically in cancer patients, preceding researchers translated
it into the mother tongue of Rwandans, Kinyarwanda
version.'”'® In a preceding comprehensive review of psy-
chometric properties of BDI-II using more than 118 stu-
dies conducted in more than 60,126 study participants
worldwide, we found that BDI-II that has been used for
a long time as a cost-effective psychometric instrument
used to assess severity of depressive disorders. Thus, this
screening tool is widely applicable not only in the research
domain, but also in clinical settings.'® Recent research has
found that screening depression remains health concern;
however, many of prior studies have documented different
findings of depression and its treatment.’**' Previous stu-
dies indicated that a short screening method is appealing
because the costs for screening such disorders would be
considerably lower than other methods for diagnosing and
treating depressive disorders in the clinical settings; there-
fore, the utilization of short screening is very important
and it is time efficient and many people can be screened
for depression in a quick and simple way with efficiently
and effectively.”**® Erstwhile studies conveyed that BDI-
IT was the gold standard to diagnose depression due its

2427 The literature

better sensitivity and specificity.
described that BDI-II has several items on somatic symp-
toms of depression (such as items about loss of energy,
fatigue, and loss of appetite), which may cause an over-
estimation of positive cases in patient groups with somatic
illnesses.>*®

Although the BDI-II was initially standardized for
reflecting and monitoring the severity of depressive dis-
order over the course of diseases and arioso therapies for
promoting health of the patient,’ it was agreed that BDI-II
is an effective psychometric instrument that has standard
cutoff scores to categorize depressive disorders. In differ-
ent studies, the cutoff of depression was documented and
indicated the different

populations.***® The research gap is that there is no

range of variability in
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study about psychometric properties in cancer patients
using BDI-II in Rwanda. Although we found that the BDI-
IT was previously validated in the general population and
genocide survivors of Rwanda especially in the aftermath

of genocide,*'**

very little is known about this screening
tool among cancer patients, as the utilization psychometric
tools remain a concern in diagnosing and treating psychia-
tric disorders in developing countries and in Rwanda.*® It
is our interest to conduct this study for investigating the
usefulness of BDI-II as a severity assessment instrument.
We also assessed the psychometric properties mainly relia-
bility, validity and factor structures and appropriateness of
BDI-II among cancer patients from Butaro Cancer Centre
of Excellence (BCCOE), Rwanda.

Methods
Study Design and Participants

An observation cross-sectional study design based on
quantitative approach was carried out among 425 cancer
patients aged 18 years and above. All participants were
consecutively selected among those who were seeking
medical and psychological interventions as well as the
participants from the palliative care department. All parti-
cipants who took part in this study were recruited from the
center of cancer patients located in Burera District
Hospital. The authors of this study were blinded to med-
ical charts of cancer patients who represented psychiatric
conditions. Then, they conducted the diagnostic interviews
using sociodemographic and psychometric instruments.
The study included the patients who were fluent in the
mother tongue, Kinyarwanda, patients who were able to
respond to the research questions and those who agreed to
take part in this study.

Settings

The study setting was Butaro Cancer Centre of Excellence
(BCCOE) which is an ambitious collaboration between the
Ministry of Health, Rwanda (MoH) and PIH. BCCOE is
a national center of oncology located in Butaro District
Hospital built in the Northern Province, Rwanda. This national
referral cancer center has various specialists and health-care
providers to offer a spectrum of diagnostic oncology and
treatments surgery,
a pathology laboratory, counseling, and palliative care.***”

services, including chemotherapy,
The center is designed to facilitate patient and staff flows,
and comfortably accommodate patients and their attendants
during extensive treatment regimens. This center also helps

the government of Rwanda through the MoH to develop
cancer centers in other referral hospitals in rural areas. It is
also the primordial center that partners with the MoH to
develop clinical protocols and standard operating procedures
for cancer care that are applicable to the low-income settings
of the country and contributes to storing electronic medical
records systems (OpenMRS) for increasing clinical workflow,
quality of care and ability to conduct research. Due to its
capacity to provide health interventions to cancer patients,
this BCCOE is the national cancer referral center from 2012.
In addition, the current cancer center provides home and
psychosocial support for patients and families traveling long
distances for treatment at the BCCOE.*®

Procedures
This
Declaration of Helsinki.>” Concerning the ethics statement,

study was conducted in accordance with the
this study used prior ethical approval obtained from the
Institutional Review Board, College of Medicine and
Health Sciences (IRB/CMHS) at the University of Rwanda
with the reference number (ref. no:136/UR-CMHS/SPH/
2028). Confidentiality was ensured and all data were anon-
ymously collected from the participants. Confidentiality and
voluntariness of the patients were ensured. The researchers
of this study were the investigators of this approved study.
To conduct this study, they were provided with the author-
ization to access the dataset by their colleagues.

Sample Size
Prevalence of depression among the population of Rwanda
having one or more chronic diseases is 40%.>” The for-
mula (ny = Zz*pe(#) for precision of proportion with 95%
ClIs (1.96) is expected to be about 0.4 and margin error of
5% (0.05) was to find the

n= % = 368.8 ~ 369. The parameters such as

ng stands for the minimal sample size, “n” for final sample

used sample size.

size. Based on the above calculation, the sample size was
found to be 369, but because of the nonavailability of
some participants during conduction of the study, the
extra 20% was added to the sample size to increase the
sample size and the final sample size was 442.

Materials

Beck Depression Inventory (BDI-Il)

BDI-II is the psychometric instrument that has 21 items
classified into the four major domains namely, emotional,
cognitive, motivational, and physiological domains that
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are used to assess severity of  depression
symptomatology.***° Each of the items of BDI-II is scored
using 4-point Likert scale ranging from 0-3. In this screen-
ing tool the total score varies between 0 and 63. Using the
total scores of BDI-II, prior studies classified that indivi-
duals with 0-13 scores represent minimal depression,
14-19 scores represent mild depression, 20-28 scores
indicate moderate depression and 29-63 scores for severe
depression or MDD.">*” Prior studies indicated that that
consistent with the BDI-II the cancer patients selected one
of four statements for each item that best described how
they felt during the last two weeks before the research.
The cancer patients with higher scores indicated depres-
sive symptoms are more severe.*’ In addition to that, the
items of the BDI-II relate to different symptoms of depres-
sion such as sadness, hopelessness, self-blame, guilt, fati-
gue, and loss of appetite. On each item, patients are asked
to choose the statement that best describes their attitude

towards the item.

Statistical Analysis

Descriptive and inferential statistical analyses were con-
ducted. Descriptive analysis focused on the statistical para-
meters such as mean, standard deviation, sensitivity, and
specificity. A receiver operating characteristics (ROC)
analysis was performed to determine the optimal cut
score for the BDI-II as a screen for depression in this
population. We applied analytical analyses that indicated
and ROC
Confirmatory factor analysis (CFA) was computed. In

correlational  analysis, cure analysis.
this study, we used the absolute model fit indices such as
the model chi-squared (x2) to indicate which model repre-
sented goodness over another. In order to evaluate model
fit, we employed model fit indices such as the Tucker—
Lewis Index (TLI), comparative fit index (CFI), absolute
fit indices like the model chi-squared (x2), normed fit
index (NFI), nonlinear index (NLI), root mean square
error of approximation (RMSEA), standardized room
mean-square residuals (SRMR), and standardized root
mean squared residual (SRMR), and information criteria
such as Akaike’s information criterion (AIC), Bayesian
information criteria (BIC), and sample-size-adjusted BIC
(aBIC). In the interpretations of the results, we employed
the standard criteria or cutoffs for each of the indices
including NFI (>0.9), NLI (>0.9 or closer to 1), CFI and
TLI whose score must be more than 0.95, RMSEA (<0.08)
with 90% for confidence intervals, SRMR (<0.08). The

indices that respect the abovementioned values indicate

good model fit. Finally, the lower the information criteria
values, the better the model fit.*' * We interpreted this
model using the 0.05 of the statistical significance
level.*** Indeed, to assess the factorial validity, an
exploratory common factor analysis (principal axis factor-
ing) with promax rotation was applied. The number of
factors was determined by the size of eigenvalues (>1)
and the variance explained by each factor, as well as the
coherence and interpretability of the factors. Items allo-
cated to a specific factor were based on a loading of more
than 0.30 on the corresponding factor, and items were
excluded when the difference of factor loadings was less
than 0.1. The level of significance was set at <0.05 and
95% confidences intervals were used. All of the analyses
were performed with Statistical Package for the Social
Sciences (SPSS version 25) for Windows (IBM Inc.,
Armonk, NY, USA).

Results
Based on the total scores of BDI-II the results indicated
that the total mean score for the research participants was
16.3 (SD=9.8). Our results found that 365 (84%) of the
cancer patients enrolled in this study scored 14 and more
for the BDI-II. This means that 84% of cancer patients had
depression. Basing on the type of depression, the results
stated that only 192 cancer patients (45.3%) presented
minimal depression, 90 patients (21.2%) mild depression,
88 patients (20.8%) moderate depression, and 54 patients
(12.7%) MDD. The mean, item-total correlations, standard
deviations for each item of BDI, and total scores are
presented. Item-total correlations ranged from 0.342 to
0.699, which also indicates a good internal consistency.
Alpha of Cronbach coefficient for the internal consistency
was 0.904 which indicates a high level of internal reliability
for the BDI-II. Our results found that the coefficients of
Cronbach’s alpha ranged from 0.895 to 0.895 if the indivi-
duals items were deleted, suggesting that there is no signifi-
cant advantage from excluding any item of this psychometric
tool. Table 1. indicates the means, standard deviations, item-
total correlations and alpha of Cronbach for the items. The
results from the item-total correlations varied from 0.342 to
0.699, which also indicates good internal consistency because
the values of corrected-total correlation of items is greater
acceptable since it is greater than the threshold documented in
the previous studies.*®*” Concerning the convergent validity
of the BDI-II total scores and its coefficients, the results
indicated a good validity for the two-factor model between
somatic affective factor and BDI-II total (r=0.962, p<0.001),
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Table | Mean, Standard Deviations, and Item-Total Correlations of the Rwandan BDI-II

Items Mean | SD Scale Mean Scale Corrected Squared Cronbach’s
if Item Variance if Item-Total Multiple Alpha if Item
Deleted Item Deleted Correlation Correlation Deleted
Sadness 094 | 0.71 15.42 86.6 0.61* 0.5 0.898
Pessimism 0.72 | 0.76 15.64 86.8 0.56* 0.49 0.899
Past failure 0.97 | 055 15.39 90.8 0.4* 0.34 0.902
Loss of pleasure 0.87 | 0.86 15.5 83.6 0.7% 0.58 0.895
Guilty feelings 0.25 | 0.58 16.12 89.7 0.5% 0.35 0.901
Punishment feeling 0.26 | 0.59 16.11 89.5 0.48* 0.45 0.901
Self-dislike 0.7 0.83 15.67 85.1 0.62* 0.5 0.897
Self-criticalness 0.28 | 0.54 16.1 89.9 0.49* 0.41 0.901
Suicidal thoughts or wishes 0.14 | 043 16.22 922 0.35% 0.27 0.903
Crying 0.78 | 091 15.58 86.3 0.48* 0.31 0.901
Agitation 0.73 | 0.84 15.64 84.2 0.67* 0.6 0.895
Loss of interest 0.33 | 06l 16.04 89.6 0.45* 0.29 0.901
Indecisiveness 0.52 | 0.68 15.84 86.6 0.65* 0.58 0.897
Worthlessness 0.41 0.7 15.96 86.4 0.64* 0.551 0.897
Loss of energy 1.44 0.9 14.93 83 0.7* 0.64 0.895
Changes in sleeping pattern 1.75 1.04 14.62 84.86 0.49%* 0.34 0.901
Irritability 048 | 0.73 15.89 86.8 0.58* 0.48 0.898
Changes in appetite 1.58 1.2 14.78 86.2 0.34* 0.21 0.908
Concentration difficulty 048 | 0.68 15.89 86.9 0.62* 0.52 0.898
Tiredness or fatigue 1.36 | 0.89 15.01 84.1 0.64* 0.62 0.896
Loss of interest in sex 1.4 1.12 14.97 83.9 0.48* 0.37 0.903

Notes: Concerning reliability analysis, the results indicated better Cronbach’s alpha for all items since all values for consistency are greater than the threshold
recommended which is 0.7. About the item total correlations, the adequate levels of Cronbach’s alpha for all items were found since the values are greater than 0.3

which is the cutoff. *Statistically significant and correlated at p<0.001.
Abbreviation: SD: standard deviation.

cognitive factor and BDI-II (1=0.904, p<0.001), cognitive and
somatic affective factor (1=0.76, p<0.001). Regarding the
three-factor model, there was a good internal validity between
somatic affective factor and BDI-II (r=0.836, p<0.001),
somatic affective and performance factor (r=0.63, p<0.001),
somatic affective and negative attitude factor (r=0.600,
p<0.001), performance difficulty factor and negative attitude
factor (r=0.831, p<0.001) (Table 2).

Factor Analysis

Confirmatory factor analysis (CFA) was performed to assess
factor structure of BDI-II and indicate the model that per-
forms better than another for BDI-II. The traditional model
of BDI-II, two-model factor comprised the somatic affective
10-13, and 15-21, and
the second factor that was the cognitive factor for the
items 1, 2, 3, 5, 6, 7, 8 9, and 14.5 However, other
researchers suggested a three-factor model that has two

factor whose items were 4,

factors (such as negative attitude factor for items
1,2,3,5,6,7,8,9,10 and 14; performance difficulty factor that

has the 4, 11, 12, 13, 17, and 19; and somatic factor of the
items 15, 16, 18, 20, and 21). In the current study, we tested
the two-factor model and three-factor model of BDI-IL
Thus, our results found that the three-factor model repre-
sented a greater fit than the two-factor model.** In our study,
we tested both two-model and three-model factors to com-
pare them by indicating a better model fit than the other.
Thus, the results indicated that three-model factor (3
=1699.921, p<0.001) was a better model fit than the two-
factor model (x*=2115.397, p<0.001). Correlational coeffi-
cients between BDI-II total score and the three sub-factors
for the three-factor model. Indeed, the correlational coeffi-
cients between BDI-II total scores and two subscales (two-
factor model) were presented. These results indicated the
significant correlations between 2-factor model and three-
factor model and total scores of BDI-II at 0.001. Pearson’s
correlation analyses showed that there were significant posi-
tive correlations among these two factors and three factors
of BDI-II. In particular, there was the strongest positive
correlation between somatic factor (SM) and BDI-II
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Table 2 Correlation Coefficients of the BDI-Il Total Score with BDI-Il Sub-factors by on Its Models

Two-Factor Model Three-Factor Model
BDI-Il Total SM CF BDI-Il Total SM PD NA
BDI-Il Total |
SM 0.962* |
<0.001
CF 0.904* 0.760* |
<0.001 <0.0021
SM 0.836* |
<0.001
PD 0.914* 0.63* |
<0.001 <0.001
NA 0.92* 0.606* 0.831* |
<0.001 <0.001 <0.001

Note: *Correlation is statistically significant at the 0.0 level (2-tailed).

Abbreviations: PD, performance difficult factor; SM, somatic factor; NA, negative attitude factor; CF, cognitive factor; BDI-Il, Beck depression inventory version II.

(r=0.962, p<0.001), CF and BDI-II (1=0.904, p<0.001), CF
and SF (r=76, p<0.001) for the two-factor model. In addition
to the two-factor model, the three-factor model showed
strong significant correlations between BDI-II and its com-
ponents. For instance; SM and BDI-II (r=0.836, p<0.001),
PD and BDI (1=0.914, p<0.001), NA and BDI-II (r=0.92,
p<0.001), PD and SM (r=0.63, p<0.001), NA and PD
(r=0.8321, p<0.001), NA and SM (r=0.606, p<0.001)
(Table 2).

Criterion Validity

To examine the criterion validity of BDI-II, we computed
the ROC analyses for detecting depression among cancer
patients. The area under the curve (AUC) to measure
depression was 0.805 and for detecting the types of
depression the AUC showed 0.781 (0.736-0.826) for
mild depression, 0.754 (0.705—0.803) for moderate depres-
sion, and 0.745 (0.665-0.824) for MDD (Table 3). We also
used the optimal cutoff points, scores of >29 for indicating

the MDD. Using this cutoff, our results indicated 0.754 for
sensitivity, 0.985 for specificity, 0.15 for positive predic-
tive value (PPV), and 0.246 for negative predictive value
(NPV). To measure the prevalence of depression among
cancer patients we used the threshold of score of >17 for
BDI-II and the found 0.805 for sensitivity, 0.764 for spe-
cificity, 0.402 for PPV and 0.953 for NPV.

Using the tradition cutoff of BDI-II, we examined
sensitivity and specificity of the BDI-II and found 14 is
the cutoff for mild depression, 20 for moderate depression
and 29 for major depressive disorder. The results of ROC
were applied and indicated that the BDI-II and its sub-
scales had statistical significance at 0.001. They also repre-
sented a favorable sensitivity and specificity to measure
depression, moderate
and MDD.

The results of this study indicated that the three-factor
model and two-factor model of BDI-II represented appro-

mild depression, depression

priate sensitivity and specificity for diagnosing the

Table 3 Results of ROC Analysis for Depression in Cancer Patients

95%ClI
Types of Depression/Cutoff AUC Low Limit Upper Limit p-value
Optimal cutoff (depression=17) 0.805 0.761 0.848 <0.001*
BDI-Il mild (cutoff=14) 0.781 0.736 0.826 <0.001*
BDI-Il moderate (cutoff=20) 0.754 0.705 0.803 <0.001*
BDI-Il severe (cutoff=29) 0.745 0.665 0.824 <0.001*

Note: *Statistical significance at 0.001.

Abbreviations: BDI-Il, Beck depression inventory second version; Cl, confidence interval; AUC, areas under the curve.
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depressive symptomatology among cancer patients. The
results in the two-factor model showed the high sensitivity
and specificity of both somatic affective and cognitive
of BDI while the results for the three-factor

model indicated that there was a favorable sensitivity and

factors

specificity of the three factors of BDI-II (somatic factor,
performance difficult factor, and negative attitude factor).
Thus, using the goodness-of-fit indices for CFA, the results
reported that the three-factor model presented better fit
indices than the two-factor model of BDI-II ().

The values of the model fit indices were employed in the
analysis for assessing which model of BDI-II presents a better
goodness of fit among the cancer patients in Rwanda.
Therefore, the model fits indices such as RMSEA, TLI, NFI,
NLI, RFI, CFI, AIC, BIC, TLI, and aBIC were assessed. All
these indices reported that the three-factor model had a better
goodness of fit than the two-factor model. All the models met
most of the criteria for good fit with RMSEA<0.06; CFI1>0.95;
TLI>0.95; SRMR<0.08. NFI>0.9; TLI>0.9; CFI>0.9; lower
value of AIC, BIC or aBIC for the three-factor model. Due to
these values, the three-factor model presents lower values
than in the two-factor model that indicates that the three-
factor model had a more reasonable model fit than the two-
factor model (Table 4).

To conduct the factorial analysis we used the three-factor
model and then the findings from our analyses showed that
the eigenvalues were less than 1. The Kaiser—Meyer—Olkin
(KMO) measure of 0.916 and Bartlett’s test of sphericity of
3780 (p<0.001) reported that the factor structure or sampling
was adequate for analysis. Bartlett’s test of sphericity was
highly significant (3*=3780.1, p<0.001) indicating that cor-
relations between items are sufficiently large to be adminis-
tered among the cancer patients (Table 5).

Discussion
The aim of this study was to assess the usefulness of the BDI
in diagnosing depression and indicating the psychometric

Table 4 Statistical Summary of Goodness-of-Fit Indices for CFA

properties of BDI-II among cancer patients. We also investi-
gated if the BDI-II is an appropriate measure based on its
sensitivity and specificity. The BDI-II screening tool revealed
a satisfactory consistency of the BDI-II among cancer patients
and indicated the homogeneity and convergent validity for
BDI-II among the sample of cancer patients. The coefficient
of alpha of Cronbach (0.916) was higher than the one docu-
mented in the prior studies which indicated that the internal
consistency of BDI-II varies between 0.84 and 0.94." The
items of the BDI-II indicated significant correlations. For the
two-factor model, both subscales revealed significant correla-
tions and for the three-factor model, significant correlations
were found. These results are consistent with the prior
studies.'”*® When we performed the individual items, the
results indicated that all items of the original version designed
by Beck were maintained and no item removed.
In a similar vein with preceding studies conducted
the BDI-II

P!
properties, ?

on for detecting its psychometric
based on the criterion-related validity
our findings reported a good specificity and sensitivity
for assessing depressive symptomatology among the
cancer patients in comparison to the gold standard of
the BDI-II. Our results revealed that the two-model
factor and three-model factor were adequate and repre-
sented that all the items were considered reliable to be
administered among cancer patients. Our results are in
the same vein with the prior studies from Western
countries that documented that the BDI-II has two
versions including the two-factor model and three-
factor model that are all appropriate to assess depres-
sion based on the factors for each instrument,'3'9-40-3
In concurrence with the prior studies that documented
that the somatic affective factor of the two-factor
model was divided into performance difficulty (PD)
and somatic factor (SM). Comparing the model and
factors, our results revealed that the three-factor model

of BDI-II presented a better fit than the two-factor

Model Tested 2 p-value AIC NFI RFI NLI BIC aBIC CFI TLI SRMR | RMSEA 90%Cl
NNFI

Three-factor model | 338.49 (df=424) | <0.001* | 2847.1 | 0.921 | 0.937 | 0.957 | 4193.5 | 3983.9 | 0.943 0.96 0.026 0.048 0.037-0.059

Two-factor model 608.46 (df=424) | <0.001* | 3371.7 | 0.981 | 0.919 | 0912 | 4344.1 | 4140.8 | 0.931 0.934 0.039 0.057 0.047-0.068

Notes: Goodness of fit criteria: excellent fit: RMSEA <0.06; CFl 20.95; TLI 20.95; SRMR <0.08. NFI >0.9; TLI >0.9; CFl >0.9; a lower value in BIC, aBIC or AIC indicates

a better fit. *Statistical significance level at p<0.001

Abbreviations: AIC, Akaike information criterion; NFI, normed fit index; RFl, relative fit index;

2 chi-squared computed to indicate the association; BIC, Bayesian

information criterion; aBIC, sample-size adjusted BIC; CFl, comparative fit index; TLI, Tucker—Lewis index or NNFI, non-normed fit index; SRMR, standardized root mean
squared residual; NLI, nonlinear index; RMSEA, root mean square error of approximation; Cl, confidence interval; df, degree of freedom.
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Table 5 Factor Structure and Loadings of 21 Items from BDI-Il in
Cancer Patients

Items Communalities 1 2 3
Sadness 0.54 0.65%

Pessimism 0.59% 0.61%

Past failure 0.44 0.44

Loss of pleasure 0.62 0.74*

Guilt feelings 0.3 0.5

Punishment feelings 0.48 0.52

Self-dislike 0.53 0.67%

Self-criticalness 0.42 0.52

Suicidal ideation or wishes 0.29 0.4

Crying 0.27 0.5

Agitation 0.67% 0.47

Loss of interest 0.24 0.69°
Indecisiveness 0.54 0.696°
Worthlessness 0612 0.7%

Loss of energy 0.71% 0.72*
Change in sleeping patterns 0.35 0.49
Irritability 0.51 0.62*

Change in appetite 0.23 0.36
Concentration difficulties 0.53 0.66°
Tiredness or fatigue 0.73* 0.67%
Loss of sex interest 037 0.49

Notes: “Salient loading values. Rotation method: promax with Kaiser—Meyer—Olkin
normalization (KMO). Loadings greater than 0.3 are shown. KMO=0.916, Bartlett’s
¥*=3780.1; p<0.001).

model among the cancer patients of this study because
the cancer patients of this study presented various
symptoms such as agitation, difficulties in concentra-
tion, irritability that occurred when experiencing
excessive pressure for achievement. Our results are in
sameness with the preceding studies conducted in the
East Asians that indicated the three-factor model might
have a better fit than two-factor model because the
three-factor model might have a better fit for indivi-
duals in East Asia.*’ Indeed, comparing to the original
criteria suggested that 23-point cutoff score showed
better performance to detect the MDD than the mod-
erate 9-point score of 20) our results revealed that the
17-point cutoff score showed the best result in our
study. So, we found that the threshold of 14-point
score has better performance than the original middle
level criterion (score of 14). Our results are in line
with the prior studies.'>'*?° In accordance with earlier
243051 6ur results revealed that BDI-II has

a good sensitivity and specificity as well as validity

studies,

and reliability to diagnose depression among cancer

patients.

Strengths and Limitations

The study encountered several strengths. First, the psy-
chometric instrument was standardized and the sample
size of the cancer patients was large. The research mate-
rials did not affect the life conditions of the patients.
Second, our findings are of merit because the CFA was
performed in a standard manner using a large sample
size and with a broad variety of indices to demonstrate
the goodness fit of three- and two-factor models of BDI-
II. However, some limitations were found. First, the
study was limited to the methods since other depressive
screening measures of depression and anxiety disorders
were not used for assessing external validity. Although
our study was cross-sectional and based on only one
population, our findings have merit because we per-
formed the CFA in a standard manner, using a large
sample size and with a broad variety of indices to
judge the fitness of hierarchical and dimensional models
to the data.

Conclusion

In conclusion, this study reported a meaningful factor
solution using CFA of the BDI-II among cancer patients.
The three-factor model was the better model to demon-
strate the factors of depression. This measurement was
valid and reliable screening tool with better sensitivity
and specificity that are sufficient in screening depression
among cancer patients in medical settings. In the future,
specialized pharmacological or psychological treatments
should be tailored for each symptom of depression and
the health-care providers are recommended to use the
BDI-II while diagnosing depression in cancer patients.
Based on the findings from the current study conducted
among cancer patients that differs from the general
population because it is made up of a homogeneous
group of individuals enrolled from oncology settings,
therefore, further studies in the general population and
other clinical settings are recommended for exploring the
psychometric properties of the BDI-II.
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