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Abstract

Introduction: Prevalence estimates of depressive
disorder in Sri Lanka vary widely, partly due to insufficient
validation of screening tools in the Sri Lankan population
and across major demographic subgroups.

Objective: This study evaluates the validity and psycho-
metric equivalence of the Patient Health Questionnaire-
9 (PHQ-9), a widely used measure of depression, across
Sinhala and Tamil language translations, and different
demographic groups.

Methods: Using data from a nationally representative
sample of 6,444 participants in the 2018-19 Wave 1 of
the Sri Lanka Health and Ageing Study (SLHAS), we
assessed the PHQ-9's factor structure, convergent and
divergent validity, and measurement invariance.
Multigroup confirmatory factor analysis was employed to
test for equivalence across translations, gender, ethnicity,
education, and socioeconomic status.

Results: Results supported a two-factor model of the
PHQ-9 and demonstrated evidence of convergent and
divergent validity. They also indicated equivalence across
the two translated versions, and across gender, ethnicity,
level of education, and socioeconomic status.

Conclusion: The SLHAS version of the PHQ-9 is a valid
and reliable tool for screening of depressive symptoms
and for conducting research in Sri Lanka. Its equivalence
across translations and diverse demographic charac-
teristics ensures its suitability for use in this population.

Introduction

Depressive disorders make a mgjor contribution to
global morbidity and impose a significant social burden,
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and the available evidence suggests that prevalence in
Sri Lankamay exceed the regional average. Despite this,
Sri Lanka lacks consistent and robust estimates of
prevalenceand trends. Existing studiesreveal considerable
heterogeneity in prevalence estimates across studies and
different demographic groups. Thelack of comparability
in the screening tools that different studies have used to
assess depressive disorders, reliance on small or non-
representative population samples, and limited evidence
of the performance and validity of established survey
instruments across different Sri Lankan population groups
may account for inconsistencies and heterogeneity [1].

The most comprehensive estimate of mental health
disordersin Sri Lankais by the National Mental Health
Survey (NMHS) in 2007 [2], but it was limited to adults
aged 65 years and below and excluded the Northern and
Eastern provinces due to the then ongoing war. Using the
Patient Health Questionnaire with 9 items (PHQ-9) to
assess levels of depressive symptoms, the NMHS
estimated that 10% of the popul ation experienced mental
disorders, with 6.9% and 2.4% reporting mild to moderate
depression and major depression, respectively. Although
the study instruments were administered in both Sinhala
and Tamil, the NMHS did not discuss or consider how its
PHQ-9 instrument performed acrossits Sinhalaand Tamil
tranglations, or across different population subgroups.

Variability ininstrument performance across groups
can distort comparisons, particularly when scores are
compared or pooled (see for instances [3]), as score
differences may reflect methodological inconsistencies
rather than true prevalence differences. Factors influen-
cing prevalence estimates include differing operational
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definitions of ‘depression’, severity thresholds, and
psychometric characteristics of the tools used. Reliable
prevalence measurement also requires instruments
validated across languages and population subgroups
[4]. Measurement invariance testing, using multiple-group
confirmatory factor analysis (CFA), can assess an
instrument’s psychometric performance acrossgroupsand
whether the same underlying factor structure can be
assumed to exist across these groups [5]. Only when
invarianceis established can differencesin scores across
groups be assumed to represent actual group differences
indepression[6,7]. To our knowledge, researchin Sri Lanka
haslargely neglected theissue of scal e equivalence across
local languages and population subgroups [see for
instance, 8-13].

Patient Health Questionnaire- 9 (PHQ-9) and its
factor structure

The Patient Health Questionnaire-9 (PHQ-9) [14] isa
widely used tool for assessing depressive symptoms,
including population prevalence[14-18]. Whilethe PHQ-
9hasbeenusedin Sri Lanka[10,12,19-21], wewereunable
tofind previousstudiesintheliterature examiningitsfactor
structure and measurement invariance across the two
major local languages or key socio-demographic groups
in Sri Lanka. The only documented validation of the
PHQ-9 in Sri Lanka involved a Sinhala tranglation in a
study of a sample of 75 clinically diagnosed depression
patients, from an outpatient psychiatry clinicin atertiary
care hospital in Colombo, and 75 gender-matched controls
from the community, which demonstrated acceptable
sensitivity and specificity [22].

Intheglobal literature, two conceptualizations of the
PHQ-9's factor structure [15] have been proposed. The
first supports a single factor model [23-28], while the
second positsatwo factor model distinguishing cognitive/
affective (non-somatic) and somatic dimensions [15,23-
25,27-31]. Debate existsover item classification within the
two factor model [15]. Themost accepted version[15,29,31]
classifiesthree somatic items (sleep disturbance, fatigue,
appetite changes), and six cognitive/affectiveitems. Others
include psychomotor difficulties or concentration
problemswithin the somatic dimension [15,29,30] forming
variations of the two subscales[15,31].

This study aimed to evaluate the construct validity
of the PHQ-9 instrument used by the Sri LankaHealth and
Ageing Study (SLHAS) inthe Sri Lankan popul ationsby:
(2) assessing itsfactor structure; (2) testing measurement
invariance across Sinhala and Tamil translations and
demographic groups (gender, ethnicity, education, and
socioeconomic status); and (3) examining its convergent
and divergent validity.
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Methods
Data source, sample, and measures

Our main analysis uses datafrom the Wave 1 (W1) of
the SLHAS, conducted from mid-November 2018 to
mid-November 2019, with asample of 6,627 participants
(seeTable 1 for sampledetails). Further information about
the SLHAS isavailablein previous SLHAS publications
[32-34]. A key objective of the SLHASisto track changes
inmental healthinthe population, soreligbility of itsmental
health instruments is a general concern.

Obtaining validated versions of the PHQ-9in Sinhala
and Tamil for useinthe SLHAS proved difficult. SLHAS
investigatorswere unableto find aTamil version, and the
previously reported Sinhala version [22] could not be
obtained despite numerous efforts to contact the
corresponding author of the relevant study. Three items,
6, 7 and 8 were simplified to read “ Feeling bad about
yourself or that you are a failure”, “Trouble
concentrating on things’ and “ Moving or speaking so
slowly that other people could have noticed” , for which
theoriginal versionsread as" Feeling bad about your self
or that you are a failure or have let yourself or your
family down”, “ Trouble concentrating on things, such
as reading the newspaper or watching television” and
“Moving or speaking so slowly that other people could
have noticed. Or the opposite—being so fidgety or restless
that you have been moving around a lot more than
usual”, respectively. The English version of the PHQ-9
was then trandlated into Sinhala and Tamil (see Supple-
mental materials). This was done through a process of
translation and back translation, both of which were
conducted by ateam of researchers and language experts.
The final tranglations were implemented in the survey’s
Computer-Assisted Personal Interview (CAPI) software,
which ran on computer tablets, in the form of separate
bilingual Sinhala/English and Tamil/English versions, with
the English text being displayed immediately after the
Sinhalaor Tamil text of each question.

To assess the robustness of our analysis to the
wording difference in the PHQ-9, we examined item 8,
between the standard version and that used inthe SLHAS
W1 survey, through the extended second wave (W2x) of
the SLHAS, using interviews conducted by telephone
during June-September 2023. The W2x survey
reinterviewed original membersfrom the W1 cohort plus
additional respondentsrecruited by random digit dialing,
and it used the PHQ-8 (8 item) version of theinstrument,
which excludesthelast item (suicidal ideation), to assess
depression symptoms [35]. For a subset of W2x respon-
dents, item 8 wasrandomized to either the truncated Wave
1 wording or the standard full wording to assess potential
impacts of the wording difference in the SLHAS W1
instrument.
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Table 1. Characteristics of respondent sample

Frequency PHQ-9 PHQ-9 Frequency, Frequency, Frequency,
(%) Total Score  Total Score who who has who is
Mean (SD*) > 10 (%) reported been taking
as they diagnosed medication
have in medical  or has been
depression  reports as prescribed
(%) having medication
depression for
(%) depression
(%)
Language of the questionnaire (n=6,346)
Sinhala 4,563 (71.9) 3.03 (3.82) 6.8 40 (0.9) 22 (0.5) 27 (0.6)
Tamil 1,783 (28.1) 2.82 (3.59) 5.7 23 (1.3) 11 (0.6) 14 (0.8)
Gender (n=6,346)
Male 3,106 (48.9) 2.91 (3.74) 6.1 29 (0.9) 19 (0.6) 21(0.7)
Female 3,240 (51.1) 3.03 (3.77) 6.9 34 (1.0) 14 (0.4) 20 (0.6)
Ethnicity (n=6,346)
Sinhala 4,466 (70.4) 2.99 (3.80) 6.7 37 (0.8) 18 (0.4) 23 (0.5)
Sri Lankan Tamil 1,238 (19.5) 2.90 (3.63) 6.0 17 (1.3) 10 (0.8) 11 (0.8)
Muslim 268 (4.2) 2.95 (3.76) 7.2 3 (1.1) 1 (0.4) 3 (1.1)
Indian Tamil 242 (3.8) 2.98 (3.72) 5.4 2 (0.8) 2 (0.8) 2 (0.8)
Other 132 (2.1) 2.89 (3.70) 5.8 0 (0.0) 0 (0.0) 0 (0.0)
Education Level (n=6,346)
No schooling 242 (3.8) 3.19 (3.71) 7.0 4 (1.7) 0 (0.0) 1 (0.4)
Grade 1-5 890 (14.0) 2.80 (3.76) 5.7 9 (1.0) 3 (0.3) 5 (0.6)
Grade 6-12 2,324 (36.6) 2.98 (3.82) 6.9 18 (0.8) 15 (0.6) 13 (0.6)
Passed O/L** 1,563 (24.6) 2.95 (3.68) 6.3 16 (1.0) 7 (0.4) 11 (0.7)
Passed A/L*** 1,069 (16.8) 3.05 (3.74) 6.3 11 (1.0) 6 (0.6) 8 (0.7)
Degree & above 258 (4.1) 3.03 (3.84) 6.6 1 (0.4) 0 (0.0) 1 (0.4)
Socio-Economic Status (n=6,346)
Poorest 1,549 (24.4) 2.84 (3.72) 6.2 16 (1.0) 9 (0.6) 10 (0.6)
Poorer 1,270 (20.0) 2.92 (3.75) 6.7 10 (0.8) 4 (0.3) 7 (0.6)
Middle 1,189 (18.7) 3.09 (3.93) 7.1 18 (1.5) 10 (0.8) 12 (1.0)
Richer 1,129 (17.8) 3.04 (3.66) 6.5 7 (0.6) 3 (0.3) 3 (0.3)
Richest 1,209 (19.1) 3.00 (3.76) 7.8 12 (1.0) 7 (0.6) 9 (0.7)

Note: *SD = Standard Deviation; **Ordinary Level Examinations; ***Advanced Level Examinations.

Data Analysis

Given the ordinal nature of the PHQ-9 scale, a
polychoric correlation matrix was used for confirmatory
factor analyses (CFA; [36]), using the FACTOR software
[37]. The matrix was created with varimax rotation. Kaiser-
Meyer-Olkin (KMO) and Bartlett Sphericity tests, yielding
aKMO valueof 0.91 and a Bartlett’s statistic of 26,778.3
(df =36; p<.001), indicated suitability for factor analysis.
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To determine the factor structure and establish
invariance, a series of CFAs, using unweighted least
sgquare (UL S) estimation [38], were performed using SPSS
AMOSversion 26 with the pre-cal cul ated polychoric matrix.
Once the appropriate model was selected through the
process described below, invariance was tested.

Four modelsdrawn from theliterature were assessed
to establish the factor structure of the PHQ-9:
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* Mode 1: Singlefactor model ([23-28] ).

¢ Mode 2a: Two-factor structurewith three somatic
items-sleep disturbance, fatigue, appetite changes
[15,29-31].

* Model 2b: Two-factor structure adding psycho-
motor difficulties to the somatic dimension
[15,29,30].

* Model 2c: Two-factor structure adding diffi-
culties in concentration as a fifth somatic item
(Table2).

Model fit was evaluated using Root Mean Squared
Error of Approximation (RMSEA), Tucker-Lewis Index
(TLTI) and Comparative Fit Index (CFl). Fit criteriawereas
follows: RMSEA <0.08 (exact fit = 0.00, closefit = 0.01-
0.05, acceptablefit = 0.05-0.08, mediocrefit = 0.08-0.10,
and poor fit = greater than 0.10), and TLI and CFI >0.90
(exact fit=1.00, closefit = 0.95-0.99, acceptablefit = 0.90-
0.95, mediocrefit = 0.85-0.90, and poor fit =lessthan 0.85)
[39]. Toimprovefit, modification indiceswere consul ted
where necessary [40].

To determine measurement invariance, we followed
the procedures outlined by Gregorich (2006) and Sass

(2014) [41,42]. Consistent with the recommendations of
Cheung and Rensvold (2002); [ 7] and Chen (2007); [6],
measurement invariance at each step was evaluated based
onachange<-0.01in CFl and <0.015in RMSEA. When
all four testsare satisfied, invariance was established, and
the most parsimonious model was retained.

Construct validity was assessed by evaluating
convergent and divergent validity using the depression
and anxiety subscales of thelocally validated Depression,
Anxiety, and Stress Scale (DASS) (Rekha, 2012) [43].

Results
PHQ-9 factor structure

Model 1, thesinglefactor model, did not demonstrate
acceptable fit, even after adjustments based on
modification indices (See Table 2). Among the two-factor
models, Model 2a, which specified three somatic items,
provided the best model fit and wasretained asthe baseline
model for subsequent analyses. See Figure 1 for factor
loadings. Reliahilitiesof the PHQ-9 cognitive/affectiveand
somatic dimensions were acceptable, with Cronbach's
alphavaluesof 0.79 and 0.82, respectively.

Table 2. Confirmatory factor analyses of the PHQ-9 — Models and fit indices

Model 1 Model 2a Model 2b Model 2c
1. Anhedonia Depression Cognitive/Affective Non somatic Non somatic
2. Depressed mood Depression Cognitive/Affective Non somatic Non somatic
3. Sleep disturbance Depression Somatic Somatic Somatic
4.  Fatigue Depression Somatic Somatic Somatic
5.  Appetite changes Depression Somatic Somatic Somatic
6. Low self-esteem Depression Cognitive/Affective Non somatic Non somatic
7.  Concentration difficulties Depression Cognitive/Affective Non somatic Somatic
8.  Psychomotor disturbances Depression Cognitive/Affective Somatic Somatic
9.  Suicidd ideation Depression Cognitive/Affective Non somatic Non somatic
x2 924.27 420.87 499.76 510.78
df 59 50 50 50
p-Value <.001 <.001 <.001 <.001
CFl 0.835 0.985 0.897 0.892
TLI 0.789 0.978 0.875 0.871
RMSEA 0.067 0.041 0.052 0.052

Note: 2 = Chi-square value, df = Degrees of freedom; CFl = Comparative fit index; TL I= Tucker-Lewis index; RMSEA = Root mean square
error of approximation.

\ol. 68, No. 4, December 2023 177



Original article

0.872

/ 0.825

é

—_—

-_‘—-_-““‘--_.
\

0.853

0.818

0.813

0.799

0.868

— 0.897

—-__-__-‘_'-—-

0.831

,//’/? PR é___"iﬂl'r
_s[me Je—Cum
—— e Je—Com )
—— {7 e o
— s
[ Je— G '
R G
e
—— | PHQS -e——

—| PHQ®

PHQ 3

PHQ 4

Figure 1. Two Factor model of the PHQ-9.

Invariance across the two language instruments

Thebaselinemodel, which simultaneously tested the
PHQ-9 using data from the Sinhala and Tamil versions,
showed close fit (Table 3), supporting configural inva-
riance across the two translations. Scalar and strict
invariance were also established, asfit statistics showed
minimal change when factor loadings and item thresholds
were equated and when the error terms were equated
acrossthetwo languages (ACFI < 0.01, ARM SEA < 0.015;
Table4).

These findings confirm that the Sinhala and Tamil
versions of the PHQ-9 as used by the SLHAS can be
treated as equival ent. For subsegquent analyses, datafrom
both versions were pooled.

Invariance across sub-groups: gender, ethnicity,
education level and socioeconomic status

The procedure to establish configural, scalar and
strict invariance across gender, ethnicity, education level
and socioeconomic status demonstrated close fit at al
steps of invariancetesting (Table 4). All models satisfied
the ACFI (< -0.01) and ARMSEA (< 0.015) criteria,
signifying invariance across all groups. Further, these
findings held even with the PHQ-8 scale, which omitsthe
last PHQ-9item (i.e., suicidal ideation). Thissuggeststhat
the PHQ-8 is a reliable and equivalent alternative for
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research scenarios where a more concise measure is
preferred.

Robustness analysis of wording of item 8

InSLHASWavel, items6, 7 and 8 of the PHQ-9were
truncated. For item 8, for instance, the final words of the
original phrasing were omitted (“Moving or speaking so
slowly that other people could have noticed”). Despite
this, Figure 1 showsthat theitem’sloading was comparable
to the other items, and the model retained awell-defined
structure [44]. To further examineif the truncated wording
affected item performance, we randomized administration
of the truncated and the corrected, compl ete versions of
the item during the SLHAS Wave 2x (June-September
2023). A total of 1,964 respondents were surveyed, with
1,027 receiving the truncated version and 937 the
corrected, complete version. Response patterns were
analyzed using the previously described methods, and
no significant differences were observed (ACFI < -0.01;
ARMSEA < 0.015). Additionally, alogistic regression,
controlling for participant characteristics (gender, age,
language, ethnicity, socioeconomic status, and education
level) found no significant effect of wording on the
likelihood of a positive response to this item (OR 0.98;
95% CI: 0.62-1.56). These findings indicate that the
truncation did not materially impact responses, allowing
us to conclude that the error had no significant effect on
the results.
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Table 3. Testing dimensional invariance of the PHQ-9 Model 2a — fit indices
across translated versions (Sinhala and Tamil), gender, ethnicity, levels
of education and socio-economic status

x° df p-Value CFI TLI RMSEA
Language of the questionnaire (n=6,346)
Sinhala 128.48 26 <.001 0.987 0.959 0.050
Tamil 233.21 28 <.001 0.962 0.931 0.054
Gender (n=6,346)
Male 200.89 26 <.001 0.981 0.950 0.050
Female 219.77 26 <.001 0.971 0.945 0.050
Ethnicity (n=6,346)
Sinhala 250.21 25 <.001 0.989 0.963 0.047
Sri Lankan Tamil 133.76 26 <.001 0.970 0.947 0.052
Muslim 42.44 26 <.001 0.983 0.958 0.052
Indian Tamil 68.28 26 <.001 0.929 0.899 0.058
Other 52.89 26 <.001 0.898 0.872 0.063
Education Level (n=6,346)
No schooling 78.78 26 <.001 0.911 0.892 0.063
Grade 1-5 80.98 26 <.001 0.978 0.942 0.050
Grade 6-12 112.21 26 <.001 0.998 0.977 0.042
Passed O/L 140.54 26 <.001 0.991 0.973 0.050
Passed A/L 115.72 26 <.001 0.959 0.922 0.054
Degree & above 19.87 26 <.001 1.000 0.984 0.031
Socio-Economic Status (n=6,346)
Poorest 100.84 26 <.001 0.988 0.969 0.046
Poorer 99.82 26 <.001 0.985 0.956 0.048
Middle 127.21 25 <.001 0.975 0.952 0.050
Richer 85.27 26 <.001 0.974 0.948 0.054
Richest 84.88 26 <.001 0.992 0.972 0.048

Note: x2= Chi-square value, df = Degrees of freedom, CFl = Comparative fit index, TLI = Tucker-Lewis index, RMSEA = Root mean square

error of approximation.

Convergent and divergent validity

The correlations between the PHQ-9 somatic and
cognitive/affective dimensions and the DASS depression
and anxiety scales demonstrated expected patterns.
Both PHQ-9 dimensions showed stronger correlationswith
the DASS depression scale (r = .76 and .78, respectively,

\ol. 68, No. 4, December 2023

p<.01) compared to the anxiety scale (r = .19 and .18,
respectively, p<.05) [45]. Further, the reliabilities
(Cronbach’sAlpha) of the PHQ-9 cognitive/affectiveand
somatic dimensions, and the DASS-depression and
anxiety dimensions were 0.79, 0.82, 0.88 and 0.86
respectively.
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Discussion

Our findings indicate that the two-factor model,
comprising somatic and cognitive/affective dimensions
[seeaso 15, 29-31] and with three somatic items, works
best for scoring PHQ-9 datain arepresentative Sri Lankan
adult population, rather than the simpler one-factor
solution. While studies using the PHQ-9 in Sri Lanka
[10,12,19-21] have tended to report a single score for
depression, our results suggest that reporting separate
somatic and cognitive/affective scoresmay add value and
support more nuanced understanding of depressive
symptoms[15].

Measurement invariance testing indicates that the
PHQ-9 andits cognitive/affective and somatic components
perform equivaently in Sri Lanka, across Sinhalaand Tamil
language versions, as well as across gender, ethnicity,
education level, and socioeconomic status. This supports
the comparability of observed PHQ-9 meansand variances/
covariances across the these subgroups, minimizing the
risk of bias [41]. In other words, the PHQ-9 enables
meaningful comparisons of depressive symptoms across
languages and across major sociodemographic strata in
Sri Lanka. Similar findingsfor the PHQ-8 suggest that it is
also arobust and reliable alternative for certain scenarios
where the suicidal ideation question cannot be asked.

The PHQ-9 also demonstrated strong validity, with
robust support for its factor structure, measurement
invariance, and convergent and divergent validity. These
findingsaffirmthe utility of the PHQ-9 and PHQ-8 asrdiable
toolsfor assessing depressionin Sri Lankagenerally, and
specifically in the SLHAS. Future research using these
validated tools can support reliable estimations of
prevalence of depressionin Sri Lankaand inform research
on mental health interventions.

Conclusion

This study provides strong evidence that the PHQ-9
(and the shorter PHQ-8 version) demonstrate measurement
invariance across languages and sociodemographic
groupsin Sri Lanka. These findings enable reliable and
unbiased comparisons of depressive symptoms across
diverse subpopulations, laying the groundwork for future
research on mental health prevalence. Given the country's
recent challenges, including political and economic crises
that exacerbated mental health issues [35], providing
validated tools to assess and understand these problems
is a critical first step. This study establishes a robust
foundation for such future research.
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PHQ-9 —Patient Health Questionnaire-9
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NMHS—National Mental Health Survey
CFA —Confirmatory Factor Analysis
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W2x — Extended Wave 2
CAPI —Computer-Assisted Personal Interview
(CAPI)
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