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Abstract
As depression has become a major disease burden in Malaysia, an easy-to-use tool with good
psychometric is urgently needed to facilitate the screening process. The current study investigated the
psychometric qualities of the 5-item World Health Organization Well-being Index (WHO-5) and the optimal
cut-off point for depression screening in the Malaysian context. A total of 610 undergraduate students
answered an online survey consisting of the English version of the WHO-5 and Patient Health
Questionnaire-9 (PHQ-9). Con�rmatory factor analysis supported the single-factor model. The WHO-5
also demonstrated good reliability and concurrent validity. Moreover, receiver operating characteristic
analysis indicated that ≤ 13 was the optimal threshold with acceptable sensitivity and speci�city. The
results support the usability of the WHO-5 to screen for depression among young adults in Malaysia.
Moreover, the �ndings are also consistent with the literature highlighting the potential of the WHO-5 as a
cross-cultural tool for depression screening.

Introduction
Depression has become a serious public health crisis globally (Herrman et al., 2019). In Malaysia,
depression has affected 2.3% of the adult population and has become the major cause of disease burden
(Institute for Public Health, 2020). Therefore, a psychometric sound screening tool is urgently needed for
depression research and intervention. The World Health Organization Well-being Index (WHO-5; World
Health Organization, 1988) is a measure of subjective well-being and has also been widely used for
depression screening (Topp et al., 2015). Although the WHO-5 has been validated in different countries,
no studies to date are found in Malaysia. We investigated the suitability of the WHO-5 as a brief
depression screening tool in the Malaysian context by testing its factorial structure, validity, reliability, and
the optimal cut-off point.

Method
Design, Participants, and Procedures

Cross-sectional design and convenience sampling were employed to recruit 615 undergraduate students.
Five participants who answered less than 50% of the items were excluded. Among the 610 respondents
(Mage = 21.806, SD = 2.112; range = 18 to 35), 76,9% were female. Most of them (84.9%) were Chinese,
followed by Malays (7.4%), Indians (6.6%), and other ethnicities (1.2%). Respondents were students from
different years of study, including Year 1 (19.0%), Year 2 (33.6%), Year 3 (34.9%), Year 4 and above
(12.3%), and one as unidenti�ed. Data were collected through social media (e.g., Facebook) from January
to March 2021. Ethical approval was obtained from the university (ref. no: [masked for review]). Data
were analyzed using JASP.

Measurements
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As English is the medium of instruction in most of the universities in Malaysia, the study employed the
original English version of the following scales.

World Health Organization Well-being Index (WHO-5; WHO, 1988)

WHO-5 is a self-report �ve-item scale that measures people’s current mental well-being in the past two
weeks. Items are rated on a 6-point Likert scale (0: At no time; 5: All of the time). Higher scores indicate
better mental well-being.

Patient Health Questionnaire-9 (PHQ-9; Kroenke et al., 2001)

PHQ-9 is a 9-item measure for the severity of depressive symptoms. Items are rated on a 4-point Likert
scale (0: not at all; 3: nearly every day). The PHQ-9 showed a sensitivity of .87 and speci�city of .82 in the
Malaysian context (Sherina et al., 2012). In this study, PHQ-9 yielded a good internal consistency
(Cronbach’s alpha [ ] = .869) and a score of ≥ 10 indicated a depressive episode

Analytical Approach

A good �t model in con�rmatory factor analysis (CFA) possesses a value ≥ .95 in Comparative �t index
(CFI), Tucker–Lewis index (TLI), and goodness of �t (GFI) value and value < .08 in root-mean-square error
of approximation (RMSEA) and standardized root-mean-square residual (SRMR) (Hu & Bentler, 1999).

Reliability was examined using  coe�cient, while the concurrent validity of the WHO-5 was examined by
correlating with the scores of PHQ-9 using Pearson’s correlation. Moreover, receiver operating
characteristic (ROC) analysis was conducted against PHQ-9 scores to examine the optimal cut-off point
for WHO-5. Sensitivity, speci�city, positive predictive value (PPV), and negative predictive value (NPV)
were calculated to examine the diagnostic accuracy for WHO-5.

Results
Con�rmatory Factor Analysis (CFA)

The one-factor model showed good �t: χ² (5) = 36.593, p < .001, CFI = .982, TLI = .963, GFI = .977, RMSEA
= .102, and SRMR = .023. As RMSEA > .08, we referred to modi�cation indices and added an error
covariance between items 1 and 4. The modi�ed model showed excellent �t: χ² (5) = 11.463, p = .022, CFI
= .996, TLI = .989, GFI = .993, RMSEA = .055, and SRMR = .014,. All (standardized) factor loadings were
statistically signi�cant and greater than .90.

Reliability and Validity

The WHO-5 showed good internal consistency (  = .896) and concurrent validity. The WHO-5 score had a
negative correlation with the PHQ-9 score, r(608) = -.558, p < .001.

The Optimal Cut-Off for the WHO-5
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Under the cutoff of 12.5 / <13, the area under the ROC curve was .780, sensitivity = .779 and speci�city =
.672. The PPV and NPV of the WHO-5 was .670 and .753, respectively.

Discussion
The present study examined the application of the WHO-5 as a screening tool for depression among
Malaysian university students. Our results provide empirical evidence to the usability of the WHO-5.

Consistent with past �ndings from university students (Ghazisaeedi et al., 2021) and people with medical
conditions (Cichoń et al., 2020; Dadfar et al., 2018; Eser et al., 2019), the CFA results support the single-
factor model. Adding error covariance between items 1 (assessing general mood; “I have felt cheerful in
good spirits”) and 4 (assessing sleep quality; “I woke up feeling fresh and rested”) improved the model �t.
This could be due to a general mood associated with sleep quality in our sample.  

The WHO-5 also showed good reliability and concurrent validity in the present study. Our �nding is
consistent with those studies conducted with clinical and community samples (e.g., Halliday et al., 2017;
Omani-Samani et al., 2019; Perera et al., 2020).

The present study is the �rst to suggest the cut-off value of WHO-5 in the Malaysian context. Consistent
with past studies (e.g., Christensen et al., 2015; Ghazisaeedi et al., 2021; Halliday et al., 2017), the WHO-5
shows acceptable sensitivity (78%) and speci�city (67%) for the optimal (12.5 / ≤13) cut-off value. The
�ndings highlight the usefulness of the WHO-5 across cultural contexts.

It is noteworthy that the relatively low speci�city may lead to false-positive cases. Nevertheless, it is
acceptable because people who reported low levels of well-being may suffer from other forms of mental
disorders (e.g., anxiety disorders, adjustment disorder) and a follow-up visit to mental health
professionals is typically harmless. Importantly, the NPV (0.75) is good, indicating the WHO-5 yielded few
false-negative results that may result in unattended mental health problems. Moreover, as Malaysia is a
multi-language country, it is recommended to translate the scale into local languages (e.g., Bahasa
Malaysia).

Conclusion
The WHO-5 is a promising rapid mental health screening instrument to detect probable depression
among university students.
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