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Beck Depression Scale, and contained the keywords “Beck Depression Inventory” or “Beck Depression

Validity, Scale.” The effect size was calculated using the Cohen's d formula. The meta-

Reliability. analysis revealed an overall reliability coefficient of .88 for the Beck Depression

Inventory, which, based on Cohen's d classification, represents a large effect size.

1. INTRODUCTION

Scientific progress is cumulative, with each researcher building upon the knowledge and
findings of their predecessors. The systematic accumulation and replication of empirical
research underpin the steady advancement of scientific knowledge. However, scientists often
face limitations in storing, organizing, and synthesizing empirical findings, which can impede
this progress. Consequently, repeated studies in a particular field or on a specific topic often
yield varying results. To better understand the reasons for these discrepancies and to evaluate
the overall findings, a comprehensive summary or review of the studies is essential. This is
where meta-analysis plays a critical role. Meta-analysis, a quantitative research method, can be
defined as the process of combining the results of multiple studies into a single, comprehensive
outcome (Borenstein et al., 2009). Arthur et al. (2001) describe meta-analysis as a set of
statistical procedures used to derive general conclusions from primary sources and synthesize
the results of multiple primary studies. Similarly, Dincer (2014) defines meta-analysis as
grouping studies with similar subjects, themes, or fields under specific criteria and interpreting
their quantitative findings collectively. Meta-analysis offers several advantages, including
integrating findings from independent studies, enhancing the validity of results, generalizing
findings from studies with small sample sizes to larger populations, assessing whether
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variations between studies are due to chance, identifying the sources of variation, and resolving
contentious issues (Glass, 1976; Hedges & Olkin, 1985).

Meta-analysis, widely utilized in the field of health, has increasingly gained significance in the
field of education (Demiray, 2013; McDermott & Ebmeiern, 2009). It can be applied to various
types of quantitative studies, including controlled clinical trials, quasi-experimental studies, and
observational studies. While most meta-analyses focus on studies that aim to explain causal
relationships, they can also be conducted on non-causal survey studies as well as on validity
and reliability studies of diagnostic methods (Abramson, 1994).

Depression is a significant illness that profoundly impacts an individual's quality of life,
engagement with life, and both professional and family dynamics (Belsher & Costello, 1988;
Burcusa & lacono, 2007; Monroe & Harkness, 2012; Solomon, 2000; Zis & Goodwin, 1979).
If left undiagnosed and untreated, it can cause direct or indirect harm, including increasing the
likelihood of alcohol and drug use and acting as a trigger for various medical conditions. The
prevalence of suicide due to depression continues to rise, making it one of the leading causes
of death. While depression is treatable, accurate diagnosis is a crucial first step. This relies on
the validity and reliability of the measurement tools used for assessment. The Beck Depression
Inventory (BDI) is a self-report scale developed by Beck in 1961, widely utilized for diagnosing
depression and comprehensively evaluating the severity of depressive symptoms. According to
the American Psychiatric Association (2000), the BDI is officially recognized for determining
the initial diagnostic level of depression. It is one of the most frequently used tools in clinical
studies as well as in health and education research due to several advantages. These include its
applicability to both healthy individuals and psychiatric patients, its ease of use without
requiring special training, its concise format, straightforward scoring and interpretation, and its
well-established validity and reliability.

Due to its numerous advantages, the Beck Depression Inventory (BDI) has been adapted for
use in various cultures and is widely utilized globally. The literature includes numerous studies
examining the psychometric properties of the scale across diverse cultural contexts and
populations, consistently demonstrating its high reliability (Garcia-Batista et al., 2018; Hamidi
et al., 2015). For instance, Wiebe et al. (2005) conducted a comprehensive analysis comparing
the original English version of the BDI with its Spanish adaptation. The original version of the
scale reported a Cronbach's alpha coefficient of .89, while the Spanish adaptation demonstrated
a slightly higher coefficient of .91, reflecting high reliability in both versions. Additionally, the
test-retest reliability method confirmed the scale's reliability at an acceptable level.

In their extensive review, Wang and Gorenstein (2013) analyzed approximately 118 articles
that assessed the BDI's psychometric properties. Their findings revealed that the Cronbach's
alpha coefficient reported in these studies ranged from .84 to .94, while test-retest reliability
values varied from .73 to .96. This study concluded that the BDI is a reliable tool for diagnosing
depression. A broader review of the international literature further supports these findings,
indicating that the scale's reliability values are consistently high and comparable across
different cultural adaptations. The Beck Depression Inventory (BDI) was adapted to Turkish
culture by Sahin in 1988, with its reliability initially evaluated by Hisli using various methods.
The split-half reliability coefficient was reported as .74, and the Cronbach's alpha coefficient
was determined to be .80. However, reliability values for the BDI in studies conducted within
Turkish samples vary widely, ranging from .53 to .98. For example, Orhan (2019) reported a
reliability coefficient of .88, while Alver and Uguryol (2016) noted a reliability value of .98.
This considerable variation in reliability values, differing significantly from those reported in
other cultures, forms the basis of this research.

This variability may be attributed to factors such as differences in sample characteristics and
implementation conditions. It highlights the need to synthesize findings from various studies to
derive a more generalizable reliability estimate for the Turkish adaptation of the BDI. This
study aims to address this gap by providing a more precise and comprehensive understanding
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of the scale's reliability. It is anticipated that the findings will not only contribute to a deeper
understanding of the BDI's psychometric properties in Turkish contexts but also enable more
accurate interpretation of studies utilizing this scale. A review of the literature reveals that while
numerous meta-analyses focus on group compari-son types, such as transactional effectiveness
and group differences (Gozlibebek, 2012; Kablan et al., 2013; Sahin & Tekdal, 2005; Temel et
al., 2020; Ulubey & Toraman, 2015), there is only one correlation meta-analysis study
addressing the validity and reliability of diagnostic methods. This study, conducted by Eser and
Aksu (2021), aimed to investigate the reliability generalization of the Beck Depression
Inventory-11 (BDI-II) adapted to Turkish culture.

Eser and Aksu included only English-language articles published between 2011 and 2019 in
their meta-analysis. Using the Varying Coefficient Meta-Analytical Method (VC), they
analyzed 40 studies and reported an average reliability level of .898 (Cronbach's alpha).
However, their study had several limitations, including the exclusion of Turkish-language
publications, a relatively small sample size, and a restricted time frame of 2011-2019. No meta-
analyses have yet been conducted that address these limitations by examining a broader time
range, incorporating a larger sample size, and including Turkish-language publications. This
study aims to fill this gap in the literature, providing a more comprehensive and representative
analysis of the reliability of the Beck Depression Inventory-I1 in Turkish contexts.

Based on this context, the primary aim of this study is to determine the reliability of the Beck
Depression Scale, a widely used tool for diagnosing depression, a condition that significantly
impacts an individual’s life. The study employs meta-analysis, an advanced statistical
technique, to achieve this objective. To address this overarching aim, the following research
question was formulated: “What is the reliability coefficient obtained by collectively analyzing
the samples from studies that utilized the Beck Depression Scale?”

2. METHOD
2.1. Research Model

This study is a quantitative research project designed using the meta-analysis method. Meta-
analysis involves the synthesis and interpretation of the results from multiple studies on a
specific subject by statistically combining their findings (Atalmis & Kose, 2018; Borenstein et
al., 2009; Cooper et al., 2009). Field (2001) describes meta-analysis as a statistical technique
based on the findings derived from the results of independent studies.

The following stages were followed in conducting the meta-analysis for this research
(Borenstein et al., 2009; Hedges & OlKkin, 1985; Higgins & Green, 2011; Higgins & Thompson,
2002; Sutton & Higgins, 2008):

. Reviewing the literature

. Determining the inclusion criteria

. Coding

. Calculating the effect size

. Performing the heterogeneity test

. Determining the model according to the heterogeneity test result
. Calculating the Overall Effect Size

. Interpreting the results

ONO O WN -

2.2. Data Collection Process
2.2.1. Research sample

Studies utilizing the Beck Depression Scale were identified through a systematic search of the
ProQuest (2021), HEC National Thesis Center (2021), and Google Scholar (2021) databases.
The initial search was conducted on June 19, 2021, followed by a second search on July 31,
2021, to ensure completeness and accuracy. The keywords "Beck Depression Inventory™ and
"Beck Depression Scale™ were used during the screening process.
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In meta-analysis research, it is essential to establish clear inclusion criteria for the studies prior
to conducting the analysis (Glass, 1976). For this study, the following criteria were applied to
determine which studies would be included:

- Having been conducted in Turkey between 1961 and 2021

- Being a Master's / Doctoral thesis or an article published in peer-reviewed journals

- Having reported the reliability coefficient (Cronbach alpha) regarding the Beck Depression
Scale

- Having open access permission of the full text of the studies

A total of 3,559 studies were retrieved from the electronic database search, with 41% sourced
from the National Thesis Database and 59% from Google Scholar. Of these, 2,070 articles and
1,489 theses were assessed based on the predetermined criteria. Ultimately, 422 studies that
reported the Cronbach's alpha coefficient as the internal consistency reliability estimation
method were included in the analysis. The process of selecting these studies is depicted in the
flowchart provided in Figure 1.

Figure 1. Flowchart of data collection process.

Studies retrieved from the electronic database search (n=3559)
(Article-type studies (n=2070), Thesis-type studies (n=1489))

Inaccessible thesis reports (n=36)
Adaptation study to another culture (n=3)

Studies without reliabilitv evidence (n=3058)

yil) iy

Remaining studies with the exclusion of the ones with no reliability evidence (n=501)

Studies with duplicates (n=45)

Remaining studies with the exclusion of the duplicate studies (n=456)

gy

Studies in which the reliability information about the experimental-control groups was given,
but the information about the whole group was not given (n=16)
Studies involving uncertainty (n=18)

”

Studies included in the analysis (n=422)

2.2.2. Data coding

To facilitate accurate data examination and minimize errors due to oversight, the researchers
developed a coding form. This form included information such as the study's title, publication
year, author details, and psychometric properties. To validate the coding form, consultations
were held with two measurement experts. Based on their feedback, the form was refined, and
its inter-coder reliability was evaluated using Kappa statistics.

The Kappa statistic assesses the degree to which the observed agreement between independent
coders exceeds the agreement expected by chance (Sim & Wright, 2005). For this evaluation,
40 studies were randomly selected and independently coded by two researchers. The calculated
Kappa value was .91, which, according to Landis and Koch (1977), indicates "perfect"
agreement. These findings confirm that the coding form demonstrates high validity and
reliability.
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2.3. Data Analysis

Microsoft Excel was used for data preparation, while the Comprehensive Meta-Analysis
(CMA) program was utilized for data analysis. The effect sizes for all studies included in the
analysis were calculated, and the "average effect size" was derived from these calculations.
Subsequently, a heterogeneity test (Q statistic) was conducted on the effect sizes to determine
whether the Fixed Effects Model (FEM) or the Random Effects Model (REM) would be more
appropriate for the analysis.

The Fixed Effects Model assumes that the effect size is equal and constant across all studies
included in the analysis. In this model, variability arises solely from sampling error. Conversely,
the Random Effects Model allows for the possibility that the effect sizes of individual studies
may differ (Borenstein et al., 2009). This model considers two sources of variability: sampling
error at the individual level and random effects variance (Borenstein et al., 2009; Cooper et al.,
2009; Sen & Yildirim, 2020; Ustiin & Eryilmaz, 2014). Card (2011) notes that results obtained
using the Random Effects Model are generally more representative and widely applicable than
those derived from the Fixed Effects Model.

In this study, bias analyses were performed following the selection of the appropriate model.
The analyses included Fail-Safe N, Duval and Tweedie's Trim-and-Fill Method, and Egger's
Regression Test. Funnel and forest plots were also examined to supplement and provide
additional context to the test results. Effect sizes were interpreted using the criteria outlined by
Thalheimer and Cook (2002), as shown in Table 1.

Table 1. Interpretation of Cohen's d effect sizes.

Cohen’s d Benchmarks Interpretation of Effect Size
[ (-0.15) - 0.15) Insignificant effect
[0.15-0.40) Small effect

[0.40-0.75) Moderate effect
[0.75-1.10) Large effect

[1.10-1.45) Extremely large effect
[1.45-) Strong effect

The statistic used to calculate effect size was Cohen's d, chosen for its computational simplicity,
the availability of standardized reference ranges for interpretation, and the convenience these
standards provide (Cohen, 1988). Additionally, Cohen's d was selected because the study
involved a large sample size. Cohen's d is calculated by dividing the difference between group
means by the pooled standard deviation.

3. FINDINGS

Meta-Analysis findings regarding the reliability level of Beck Depression Scale are presented
below.

3.1. Heterogeneity Test

Before conducting the data analysis, the homogeneity or heterogeneity of the effect sizes from
the included articles and theses was assessed using the Q-Test. The Q statistic is a widely used
metric in meta-analysis to determine whether the variance between studies is significantly
greater than what would be expected from random error alone. It evaluates the extent to which
observed effect sizes deviate from the average effect size.

The Q statistic is interpreted alongside its degrees of freedom (df) and p value. If the Q value is
high and the p value is low (typically p < .05), it indicates significant heterogeneity among the
studies. However, it is important to note that a high Q value does not always confirm
heterogeneity, as it can also result from small sample sizes. Therefore, it is recommended to
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interpret the Q statistic in conjunction with other measures, such as the 12 statistic, to provide a
more comprehensive understanding of heterogeneity. The presence of heterogeneity influences
the choice of the statistical model. If significant heterogeneity is detected, the Random Effects
Model is preferred, as it accounts for variability both within and between studies. Conversely,
if heterogeneity is low and all studies are assumed to represent the same effect size, the Fixed
Effects Model may be appropriate (Borenstein et al., 2009; Higgins & Thompson, 2002).

In this study, the results of the Q-Test indicated significant heterogeneity among the effect sizes,
leading to the selection of the Random Effects Model for the analysis. The detailed results of
the heterogeneity test are presented in Table 2.

Table 2. Findings regarding effect sizes (Pearson r) and heterogeneity test.

%95 CI
Model k  SE z p Lower  Upper Q df(Q p
Limit Limit
Fixed 422 0.003 452.01 .00 1.37 1.38 451151 421 <.001
Random 422 0.010 134.12 .00 1.37 1.41

Overall Effect Size 0.88

Upon examining Table 2, the number of studies included in the analysis (k) is 422. The standard
error (SE) of the effect size was calculated as 0.003 for the Fixed Effects Model and 0.010 for
the Random Effects Model. The Z statistic was 452.01 for the Fixed Effects Model and 134.12
for the Random Effects Model. The heterogeneity test conducted to determine the appropriate
model for calculating the overall effect yielded a Q value of 4511.51 (p < .05). Given this Q
value, which was significant at 421 degrees of freedom (df) and a 95% confidence level, it was
concluded that the studies exhibited significant heterogeneity. Consequently, the Random
Effects Model was selected for the analysis. Using the Random Effects Model, the overall effect
size was calculated as 0.88. According to Cohen’s (1988) classification, this represents a large
effect size. Therefore, the reliability coefficient for all studies included in the meta-analysis was
determined to be 0.88, reflecting a high level of reliability for the Beck Depression Scale.

3.2. Publication Bias

Publication bias occurs when the studies included in a meta-analysis fail to represent the entirety
of available studies in the literature (Rothstein et al., 2005). This bias is especially likely if the
analysis exclusively includes studies with "statistically significant™ findings while excluding
those reporting nonsignificant results (Borenstein et al., 2009). To evaluate publication bias in
this study, Funnel Scatterplots were analyzed alongside statistical tests such as Duval and
Tweedie's Trim-and-Fill Test, Fail-Safe N, and Egger's Regression Test. Duval and Tweedie's
Trim-and-Fill Test examines the symmetry of the study distribution in the meta-analysis.
Asymmetric distributions may arise due to unpublished studies. This method corrects for bias
by first "trimming" the studies that create asymmetry and then "filling" the gaps by imputing
missing studies to achieve symmetry. The adjusted results provide a revised estimate of the
effect size, accounting for the potential impact of unpublished studies (Duval & Tweedie,
2000).

Fail-Safe N assesses the robustness of meta-analysis findings by calculating the number of null-
effect studies required to negate the significant results. Rosenthal's Fail-Safe N focuses on p
values, determining the minimum number of additional studies needed to render the findings
nonsignificant. Orwin's Fail-Safe N focuses on effect size, estimating the number of additional
studies needed to reduce the observed effect size below a specified threshold. Higher Fail-Safe
N values suggest that the meta-analysis results are more resistant to publication bias (Orwin,
1983; Rosenthal, 1979).
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Egger's Regression Test uses a regression approach to evaluate the symmetry of effect sizes
against standard errors. In a well-balanced meta-analysis, effect sizes are expected to form a
symmetric funnel-shaped distribution. If the studies cluster asymmetrically in the Funnel Plot,
it suggests the presence of publication bias (Egger et al., 1997). The Funnel Scatterplots
illustrating the distribution of effect sizes and indicating whether publication bias exists are
presented in Figure 2.

Figure 2. Funnel scatterplots for effect sizes.
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Upon examining Figure 2, the data in the Funnel Plot appear to exhibit a symmetrical
distribution. According to Sterne et al. (2011), if the effect sizes, represented as dots for each
study, are symmetrically distributed around the vertical line in the Funnel Plot, it suggests the
absence of publication bias. In this case, the symmetrical distribution observed in Figure 2
supports the conclusion that publication bias is unlikely.

Furthermore, the Fail-Safe N value was calculated as 7,328, indicating that at least 7,328 null-
effect studies would need to be added to invalidate the significant findings of this meta-analysis.
This robust result provides additional evidence against the presence of publication bias.
However, symmetrical distribution in the Funnel Plot and a high Fail-Safe N value alone may
not provide conclusive evidence. To strengthen the findings, Duval and Tweedie's Trim-and-
Fill Test results are presented in Table 3, offering further analysis to confirm the absence of
publication bias.

Table 3. Test results regarding publication bias.

Variable Duval and Tweedie’s Trim-and-Fill Method Egger’s Regression Test (p)
Trimmed Study Observed / Corrected Deg. Free. t p
Studies 43 1-39(1.36 - 1.41) / 1.34(1,32 - 1.36) 42 1.44 .15

According to Duval and Tweedie's Trim-and-Fill Method, presented in Table 3, the number of
studies that need to be trimmed to correct asymmetry in the Funnel Plot is determined, and the
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effect size is recalculated after these studies are removed. If the difference between the observed
and corrected effect sizes is not statistically significant, it provides evidence against the
presence of publication bias (Pamuk et al., 2015). In this study, the analysis revealed that 43
studies would need to be trimmed to achieve symmetry. However, the difference between the
observed and corrected effect sizes was not statistically significant (p = .15; p >0 .05), indicating
the absence of publication bias. Similarly, the results of Egger's Regression Test further support
this conclusion, with a p value of .15 (p > .05). These findings collectively confirm that this
study is free from publication bias, ensuring the robustness and reliability of its meta-analytic
results.

3.3. Distribution of Confidence Intervals for Effect Sizes

The distribution of confidence intervals and study weights for the effect sizes of the research
reports included in this analysis is presented in Table 4. Given the impracticality of listing all
422 studies in a single table, the results for a selection of studies are provided as representative
samples.

Table 4. Confidence intervals and study weights of effect sizes of studies included in the analysis.

Confidence Intervals

Publication Effect

Study Name Date Size Sd. Error  Var. Lower  Upper z p
Limit Limit

Agca, Z. 2017 1528 0.098 0.010 1.335 1.720 15.578 <.001

Agdemir, B. 2017 1.293 0.071 0.005  1.155 1.432 18.336 <.001

Ahgioglu, A. 2020 1.157 0.061 0.004  1.038 1.276 19.079 <.001

Ak, G. 2001 1.333 0.089 0.008  1.159 1.507 15.023 <.001

Aka, B. T. 2011 1.333 0.044 0.002 1.248 1.418 30.603 <.001

The effect sizes and confidence intervals for each study are presented in Table 4, Figure 3, and
Figure 4. The forest plots in Figure 3 display squares with horizontal lines extending on both
sides, representing the confidence intervals. The horizontal position of each square corresponds
to the effect size of the respective study. Larger squares indicate larger sample sizes, reflecting
a greater contribution of that study to the overall average effect size. The horizontal lines
represent the standard error, with longer lines indicating higher standard error values (Sen &
Yildirim, 2020). In Figure 3 and Figure 4, it is evident that most studies, except for those
conducted by Yildirim (2010), Yilmaz (2017) and Yilmaz (2019) exhibit relatively short lines,
indicating low standard errors and high contributions to the overall analysis. Since study weight
is closely related to sample size, it can also be inferred that the weights of these studies are
similar.

Figure 3. Forest plot regarding confidence intervals and overall effect.
Fisher's Z2 and 95% ClI

-2.00 0.00 2.00
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Figure 4. Forest chart regarding studies.
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The "Random™ line at the bottom of Figure 4 represents the overall meta-analysis result. Upon
examining this line, it is evident that the confidence interval is quite narrow, suggesting high
estimation precision of the effect sizes. Additionally, the average effect size is substantial, as
indicated by the position of the line at the center.

4. DISCUSSION and CONCLUSION

This study aimed to derive a generalizable reliability coefficient for the Beck Depression Scale
by synthesizing the reliability coefficients reported in primary studies conducted with the scale.
Using meta-analysis, an advanced statistical method, the quantitative findings of similar studies
were combined, enabling the generalization of the results to the population. Moreover, the meta-
analysis approach mitigates the potential disadvantages arising from variations in sample sizes
and implementation conditions across individual studies.

The analysis revealed that when the samples of the studies included in the meta-analysis were
considered collectively, the reliability coefficient for the Beck Depression Scale was .88. This
value demonstrates a very high level of reliability for the scale. These findings align with
existing literature (Beck et al., 1996; Steer & Clark, 1997). For instance, Dozois and Covin
(2004) reported an average reliability coefficient of .91 in their analysis of 13 studies, while
Eser and Aksu (2021), using the VC meta-analysis model with 40 articles, calculated a
Cronbach's alpha value of .898. These results corroborate the findings of this study, further
confirming the reliability of the Beck Depression Scale.

Regarding the time frame covered, Dozois and Covin (2004) analyzed studies published since
1996, while Eser and Aksu (2021) focused on studies published from 2011 onward. In contrast,
this research spans a broader period, covering studies conducted between 1961 and 2021,
thereby encompassing the time frames addressed in both of these prior studies. To assess
potential bias in the study's results, Duval and Tweedie’s Trim-and-Fill Test, Fail-Safe N,
Egger’s Regression Test, and funnel scatterplots were analyzed. These analyses concluded that
no bias was present. With the exception of three studies - Yildirim and Cevik (2010), Yilmaz
(2017), and Y1ilmaz (2019) the weights of the studies included in the meta-analysis were found
to be very similar. Additionally, the confidence interval observed in the forest plot for study
weights was narrow, indicating high precision in the estimation of effect sizes.
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The reliability coefficient calculated in this research was r = .88. This coefficient matched the
reliability reported in 34 studies and was comparable to the findings of 149 studies that
estimated reliability coefficients between .86 and .90 (Bozyel, 2017; Dag, 2012; Kahveci, 2020;
Keles, 2019; Sevilmis, 2019; Turan, 2020). However, this result differs from 11 studies that
reported reliability coefficients below .70, such as those by Orhan (2019), Alan (2015),
Turkmen (2019), and Abdulkerim (2019).

This discrepancy may not be attributable to the measurement tool itself but rather to differences
in the characteristics of the samples or the conditions under which the scale was administered.
These factors could significantly influence the reliability outcomes observed in different
studies. This study focused on the Beck Depression Scale, a widely used tool for diagnosing
depression. However, other psychological assessment tools were not considered. It is
recommended that future research employ the meta-analysis method to assess and verify the
reliability of other commonly used psychological diagnostic tools. While this study determined
the reliability of the Beck Depression Scale using the meta-analysis method, it did not examine
its validity. Future research could address this gap by conducting a meta-analysis that includes
all available validity studies of the Beck Depression Scale. Additionally, this study employed
the internal consistency reliability estimation method, using the Cronbach's alpha coefficient as
a criterion for including studies. Future studies might consider evaluating the reliability of the
Beck Depression Scale using other reliability estimation methods through meta-analysis.

It should also be noted that some studies remain unpublished because they yield nonsignificant
results, a phenomenon referred to as the “file drawer problem” (Rosenthal, 1979). This issue
raises the possibility that the studies included in this research may not represent all relevant
studies in the literature. To address this, future research on the reliability of the Beck Depression
Scale should strive to include and publish nonsignificant results to ensure a more
comprehensive and unbiased representation of the available data.
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