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A B S T R A C T   

This study aimed to evaluate the validity of the Beck Depression Inventory (BDI-II) as a screening 
tool for depression among Kazakh-speaking female cancer patients. A cross-sectional study design 
with random sampling was used to collect and analyze data from 115 female cancer patients. 
Means, sensitivity, specificity, and positive and negative predictive values were calculated. An 
analysis of receiver operating characteristic (ROC) curves was conducted to determine the 
optimal cut-off score for the BDI-II in this population as a screening tool for depression. Test-retest 
reliability and internal consistency were also tested. Results showed that using a BDI-II cut score 
of 15 retained high sensitivity (82.7%), increased specificity (75.0%), and improved positive 
(86.1%) and negative predictive values (69.8%) of the BDI-II compared to a cut score of 14. 
Kazakh BDI-II indicated excellent consistency (Cronbach’s alpha of 0.86) and reliability (intra
class correlation coefficient (ICC) of 0.92 (95% CI [0.89–0.94])). The use of this valid screening 
tool can facilitate the diagnosis of depression in female cancer patients.   

1. Background 

Cancer is one of the most serious public health problems in the world, and Kazakhstan [1,2]. As a result of a cancer diagnosis, 
cancer patients are likely to suffer from acute and severe pressures that could lead to depression [3,4]. Depression, also known as major 
depressive disorder, is characterized by low mood, trouble making decisions and thinking, loss of energy and pleasure, disinterest in 
joyful activities, sleep and appetite disturbances, psychomotor disturbances, and suicidal thoughts [5,6]. Studies have demonstrated 
that depression in cancer patients adversely affects the quality of life, treatment adherence, and survival rate, and increases the cost of 
treatment [7–9]. It is more likely that female cancer patients will suffer from depression as they are more susceptible to it [10]. Studies 
on breast, cervical, and ovarian cancer patients showed that those patients had a high prevalence of depression and anxiety disorders 
[11–14]. Nevertheless, depression is often neglected, and the majority of cancer patients do not receive adequate treatment [15]. 

Among the challenges that oncologists and other physicians face is the timely identification of depression among cancer patients, 
and its appropriate treatment following the diagnosis [16]. Detecting depression in cancer patients may be facilitated by screening 
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self-report psychological instruments, such as Beck Depression Inventory (BDI-II) [17,18]. BDI-II is one of the most widely used 
depression questionnaires, and it may be an effective tool for screening for depression and its severity in female cancer patients [17, 
19]. This self-administered survey contains four statements, arranged in increasing severity, about a particular symptom or charac
teristic attitude of depression [20,21]. The BDI has been found to discriminate between different severities of depression, to be sen
sitive to changes associated with clinical trials and other types of interventions, and to predict outcomes [22]. According to the 
validation studies, cognitive-affective factors and somatic factors form the two-factor structure of the questionnaire [23]. The BDI-II 
has not only been translated into Portuguese [24], Chinese [25], Italian [26], Turkish [27], and Korean [28], but also has been 
validated in a variety of samples, including cancer patients [29–31]. In studies examining the validity of the BDI-II in oncology 
populations, the total score of the BDI-II was found to have good to excellent sensitivity and specificity, but the cut-off scores for the 
diagnosis of depressive disorders ranged from 13 to 16 depending on the study population [31–33]. The authors of this study have not 
found the Kazakh version of the BDI-II or any previous studies that evaluated the psychometric properties of the BDI-II screening tool in 
Kazakh and validated it. There is a great need for assessing the psychometric properties and validating international instruments for 
use by Kazakh and Russian-speaking people in Kazakhstan, as well as cancer patients in particular [34]. 

This study aimed to evaluate the validity of the BDI-II as a screening tool for depression among Kazakh-speaking female cancer 
patients. 

2. Methods 

2.1. Ethical approval and informed consent 

In accordance with the Declaration of Helsinki and its revisions, this study followed the principles of confidentiality, anonymity, 
and informed consent. The Local Ethics Committee of the Kazakh Medical University of Continuing Education approved this study 
protocol (study ID: 06-2020; date: February 16th, 2020). All participants were given a full explanation of the study’s purpose and scope 
and signed an informed consent form. 

2.2. Sample and design 

This cross-sectional study was conducted at the Kazakh Institute of Oncology and Radiology between January 2021 and April 2022. 
A simple random sampling technique was used to invite female cancer patients to participate in this study. Inclusion criteria: female 
adults with a histologically confirmed diagnosis of breast, cervical, colon, ovarian, or lung cancer; stage I to IV disease according to the 
TNM classification of malignant tumors; written and spoken Kazakh language proficiency; ability to provide informed consent. 
Exclusion criteria: participants who refused to join; current psychiatric or neurological disorder; referral to palliative care. 

2.3. Procedures 

There were two phases to the process: translation and cross-cultural adaptation of BDI-II, and assessment of measurement prop
erties. These phases were carried out according to international recommendations [35]. Five stages of the translation and 
cross-cultural adaptation process were involved: translation into the Kazakh language, synthesis of the translation, back translation, a 

Table 1 
Characteristics of study participants (N = 115).  

Variable N (%) 

Age (years, mean ± SD) 58.5 ± 5.2 
Marital status 
Married 
Divorced 
Single 
Widowed 

66 (57.4) 
19 (16.5) 
6 (5.2) 
24 (20.9) 

Occupation 
Employed 
Retired 
Self-employed 
Unemployed 

30 (26.1) 
57 (49.6) 
11 (9.5) 
17 (14.8) 

Education 
High-school 
Technical or equivalent 
University degree 

45 (39.1) 
26 (22.6) 
44 (38.3) 

Cancer type 
Breast cancer 
Cervical cancer 
Colon cancer 
Lung cancer 
Ovarian cancer 

52 (45.2) 
29 (25.2) 
10 (8.7) 
9 (7.8) 
15 (13.0)  
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consensus of the expert committee, and pretest of the prefinal draft. Two native Kazakh speakers translated the instrument: one is a 
health professional with cancer experience, and the other is not in the health field. The translation outcomes were discussed between 
the translators and authors, and a draft was produced. BDI-II has been translated back into English by two native speakers, neither of 
whom had prior knowledge of the original version. To establish consensus, a committee of experts reviewed a report prepared by the 
researcher’s team detailing the differences between the translations, reverse translations, and original versions. Translators and au
thors discussed the translation outcomes, and a second draft was produced. The committee’s decisions were aimed at ensuring se
mantic, idiomatic, experimental, and conceptual equality between versions. Tables 1–3 contain the original, translated, and 
back-translated versions of the questionnaire. Twenty Kazakh speakers were tested on the prefinal version to see if they had any 
difficulties understanding the items. A final version of the Kazakh BDI-II was developed after a consensus of 85.7% was reached. Study 
participants completed this version of the questionnaire. 

According to the guidelines on translation and validation, the sample size should be between four and ten participants per item for 
the self-administered instrument. The final analysis included data on 115 patients out of 226 approached patients. Fig. 1 presents the 
research framework. 

2.4. Questionnaires and data collection 

Following the collection of sociodemographic data and clinical characteristics, the Kazakh BDI-II was applied twice within 14 days 
for self-reported measurement properties. To ensure comparability between the two tests and avoid memory bias, a specific time 
interval was implemented. The BDI-II questionnaire comprises 21 self-report items with various response options, which assess a range 
of depression symptoms. Participants are required to select the statement that best reflects their attitude for each item. The BDI-II 
scores range from 0 to 63 and are categorized as follows: 0–13 indicating no depression, 14–19 indicating mild depression, 20–28 
indicating moderate depression, and 29–63 indicating severe depression. 

After completing the BDI-II questionnaire on Day, 1 patients were asked to complete the Hamilton Depression Rating Scale (HDRS). 
The HDRS was utilized as a gold standard by the physician to clinically diagnose depressive disorders, with the physician being un
aware of the questionnaire results. Widely recognized as one of the most commonly used evaluation scales for depression [36], the 
HDRS holds a significant place in the clinical protocols for diagnosing and treating depression with and without psychotic symptoms in 
Kazakhstan [37,38]. The HDRS employs a 17-item scale, with scores ranging from 0 to 52. Scores within the range of 0–7 are 
considered normal, while scores of 8–16 suggest mild depression, 17–23 indicate moderate depression, and scores exceeding 24 
indicate severe depression [36]. 

2.5. Statistical analysis 

Means, sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), diagnostic likelihood ratio positive 
(DLR+), and diagnostic likelihood ratio negative (DLR-) values were calculated. To determine the optimal cut-off score for the BDI-II as 
a screening tool for depression in this population, an analysis of receiver operating characteristic (ROC) curves was conducted. Test- 
retest reliability, which examines the consistency of participant responses on two separate occasions, was assessed using the intraclass 
correlation coefficient (ICC). For our ICC analysis, values below 0.5 were considered poor, between 0.5 and 0.75 were moderate, 
between 0.75 and 0.9 were good, and values above 0.9 were excellent [39]. The internal consistency of the subscales was evaluated 
using Cronbach’s alpha. Acceptable values ranged from 0.70 to 0.95, with a recommended maximum alpha value of 0.90 [40]. IBM 
SPSS for Windows (version 21.0, SPSS INC., Chicago, IL, USA) was used to analyze the data. 

3. Results 

3.1. Study sample 

The present validation study included 115 patients with breast (45%), cervical (25%), colon (9%), ovarian (13%), and lung (8%) 
cancer. The mean age of the patients was 58.5 years (SD = 5.2). The majority of the patients had a high school diploma (39%) or a 
university degree (38%). Patients’ mean BDI-II scores were 18.8 (SD = 8.4) for the first test and 18.8 (SD = 8.0) for the retest. The 
socio-demographic characteristics of the patients are presented in Table 1. 

Table 2 
Criterion validity coefficients of the Beck Depression Inventory.   

Sensitivity (%) Specificity (%) PPV (%) NPV (%) DLR+ DLR- 

BDI-II (cut score 14) 84.0 65.0 81.8 68.4 2.4 0.2 
BDI-II (cut score 15) 82.7 75.0 86.1 69.8 3.3 0.2 

BDI-II – Beck Depression Inventory; DLR + - diagnostic likelihood ratio positive; DLR- - diagnostic likelihood ratio negative; NPV – negative predictive 
value; PPV – positive predictive value. 

I. Karibayeva et al.                                                                                                                                                                                                    



Heliyon 9 (2023) e18146

4

3.2. Validation of the Kazakh BDI-II in female cancer patients 

75 out of 115 patients (65.2%) were diagnosed with depression using HDRS. In the ROC analysis of the BDI-II, the area under the 
curve (AUC) was 0.74 with a standard error of 0.1 (Fig. 2). According to the traditional cut score of 14, the BDI-II showed 84.0% 
sensitivity and 65.0% specificity. Positive and negative predictive values were 81.8% and 68.4%%, respectively. Using a higher BDI-II 
cut score of 15 also retained high sensitivity (82.7%), while increasing specificity to 75.0%. The positive and negative predictive values 
also improved to 86.1% and 69.8%, respectively (Table 2). 

The internal consistency of the total scale of the Kazakh BDI-II indicated excellent consistency, as shown by Cronbach’s alpha of 
0.86. Test-retest reliability analysis showed excellent reliability with an ICC of 0.92 (95% CI [0.89–0.94]). Table 3 summarizes BDI-II 
values by patient groups. 

4. Discussion 

4.1. Psychometric properties of the Kazakh BDI-II 

According to our study, the BDI-II proves to be an effective screening tool for identifying depression in female patients with various 
types of cancer. With a cut-off point of 15, it exhibits a remarkably high sensitivity of 91.9% and a strong specificity of 82.9%. 
Moreover, the Kazakh version of the BDI-II has demonstrated excellent test-retest reliability and outstanding internal consistency.43 
respondents preferred the Russian version over the Kazakh BDI-II in our study, and 36 respondents did not complete the re-test. 
Consideration must be given to country-specific factors. In Kazakhstan, all official forms and surveys are bilingual, and people are 
used to seeing both the Russian and Kazakh versions on the same form. Moreover, in Almaty city, where this study was conducted, 

Table 3 
Kazakh BDI-II scores.   

Test 1 Test 2  

Mean (SD) Minimum-Maximum Mean (SD) Minimum-Maximum 
Breast cancer n = 52 20.4 (9.5) 2–42 19.3 (8.6) 0–36 
Cervical cancer n = 29 17.6 (8.1) 3–29 18.4 (8.2) 3–35 
Colon cancer n = 10 16.8 (6.7). 8–26 17.0 (6.3) 9–26 
Lung cancer n = 9 11.9 (6.0) 4–23 12.1 (6.4) 4–23 
Ovarian cancer n = 15 21.6 (6.0) 9–28 22.7 (4.0) 16–29 

BDI-II – Beck Depression Inventory; SD – standard deviation. 

N=226 eligible female cancer 
patients

N=194 agreed to participate N=32 refused to participate

N=43 after reading the questionnaire 
asked for the Russian version

N=115 complete data 
obtained and analyzed

N=36 did not complete the retest 
(on day 14)

Phase I. Translation and cross-cultural 
adaptation of the BDI-II

1. Translation into Kazakh 2. Synthesis of the translation 3. Back translation 4. Expert consensus 5. Pretest of the draft

Phase 2. Assessment of the 
measurement properties

N=20 Kazakh speakers 
tested/ data analyzed

Fig. 1. Research framework.  
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Russian is still more common in the healthcare setting. Thus, during the translation and adaptation phase of the questionnaire, the 
expert committee decided to include the Russian translation of some questions. For example, the item ’sadness’ was translated into 
‘mun’ which could be back-translated as ’grief’. By adding the Russian versions, the questionnaire became more familiar to re
spondents. Using a bilingual BDI-II form may be beneficial in Kazakhstan. 

In contrast to previous studies on the psychometric properties of the Beck Depression Inventory (BDI) in cancer patients, the 
findings of this study show some variations. Warmenhoven et al., in a sample of 46 advanced cancer patients, reported a good 
sensitivity of 90% and acceptable specificity of 69% using a cut score of 16 for the BDI. They also observed a high sensitivity of 90% but 
low specificity of 64% with a standard cut score of 14 [31]. However, in the current study, a larger sample size was utilized, and the 
Hamilton Depression Rating Scale (HDRS) was employed as the gold standard for assessment. These differences in sample size and 
choice of gold standard contribute to the divergent results between the studies. 

Several studies that have evaluated the validity and reliability of the BDI-II in different languages and countries have shown 
excellent internal consistency and test-retest reliability in both outpatient and inpatient settings [41–43]. The BDI-II showed good 
psychometric properties in cancer patients, compared to those without cancer [44]. There was no effect on screening accuracy when 
somatic items of the questionnaire were excluded [44]. Those findings support its use as a clinical tool for diagnostic purposes. 

4.2. Study limitations 

Kazakhstan has a limited amount of research on depression among cancer patients, which may hinder the development of evidence- 
based interventions. In our previous study on depression symptom prevalence among newly diagnosed breast cancer patients, we 
found alarmingly high rates of depression [45]. Present study findings contribute to the diagnosis and screening of depression in female 
cancer patients. This is the first study to validate the Kazakh BDI-II among female cancer patients, to our knowledge. 

The present validation study has several limitations. We included only patients with breast, cervical, colon, ovarian, and lung 
cancers. It is therefore not possible to generalize findings on the prevalence of depression to other female cancer patients. Second, we 
did not examine the construct validity of the BDI-II, instead focusing on its ability to discriminate between patients with depression and 
those without. A future study should provide additional evidence of the construct validity of the Kazakh BDI-II. Third, since the BDI-II 
is a self-report measure, social desirability bias may be present, as discussed in other studies [42]. To ensure a correct interpretation of 
the scores, future studies should investigate the robustness of the Kazakh BDI-II against the social desirability of outcomes. 

4.3. Clinical implications 

The high prevalence of depression among participants in this study (65.2%) underscores the need for an appropriate screening tool 
to enable physicians to assess their patients’ psychological conditions and treat them as necessary. 

Fig. 2. Receiver operating characteristics analysis of the Beck Depression Inventory Abbreviations: ROC – receiver operating characteristics.  
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4.4. Conclusion 

With a cut score of 15, the Kazakh BDI-II is an adequate tool for screening for depression in female cancer patients. It has high 
sensitivity and good specificity. The proper diagnosis and management of depression among female cancer patients in Kazakhstan 
remain a challenge. The use of this valid screening tool can facilitate the diagnosis of depression in female cancer patients. 
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