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A confirmatory factor analysis of hopkins symptoms
checklist (HSCL-25) Nepali version

Abstract
Aim: To examine the validity and reliability of HSCL-25 through using CFA.

Methods: A non-experimental survey design was used to examine the anxiety and
depression of doctors (n=547) using online and paper-and-pencil methods with the use of
N-HSCL-25. Confirmatory factor analysis (CFA) and other applicable psychometric tests
were carried out.

Results: A positive and strong correlation between anxiety and depression were measured
with a correlation coefficient value of .88. The reliability scores of Cronbach alpha for
anxiety and depression were 0.890 and 0.926 respectively. Three items, including a suicide
screening item, of the depression sub-scale, and two items of the anxiety sub-scale had to
extricate due to poor factor loadings. Post-hoc CFA verified Nepali version of HSCL-20,
bi-factor model, with model fit scores for SMRs, RMR, and RMSEA less than 0.08. The
model fit scores of NFI, TLI, AGFI, and CFI were above .90.

Conclusions: CFA confirmed N-HSCL-20 with validity and reliability indicators for further
use in the Nepali population. The study recommends using a separate suicide screening tool
in the Nepali context.
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Introduction

Hopkins Symptoms Checklist (HSCL-25), a measure for anxiety
and depression, is widely used as a screening tool for clinical and non-
clinical settings. HSCL-25 is a short self-reporting measure derived
from HSCL-90." Thapa and Hauff*> applied HSCL-25 to the Nepali
population with translation, psychometric analysis, and cultural
adaptations. The content analysis and cultural adaptations HSCL-25
was further explored with the Nepali-speaking Bhutanese refugees
resettled in the USA.? The first author used the Nepali version of
HSCL-25 to understand the prevalence and address the distress of the
conflict-affected population and corporate staff in Nepal.** There were
no studies with the use of Confirmatory Factor Analysis (CFA) applied
to the HSCL-25 Nepali version. This study explores the reliability,
validity and unimodality of HSCL-25 and discusses with proper
recommendations for future use of the tool in the Nepali population.

Methods

A cross-sectional design was applied to measure the anxiety
and depression of Nepali doctors. The data was collected through
online and paper-pencil methods. The inclusion criteria were NMC
registration, and ongoing practice as a doctor, whereas doctors who
discontinued their practice due to mental health, health, or retirement
reasons were excluded from the study. Out of the Nepal Medical
Council (NMC) registered doctors, 557 doctors, 415 males (75.90 %)
and 129 females (23.60 %) respectively, responded the survey with
62.80% response rate. Three respondents (0.5%) responded to no
gender option. The author used the Nepali version of HSCL-25 to
understand the prevalence of distress in the Nepali doctor’s population
and carried out CFA to test the reliability, validity, and unimodality
of the tool. Ethical approval from two institutions, the Austrian
Academy of Psychology (AAP) and the Nepal Health Research
Council (NHRC), were acquired before collecting the data. The
data was coded, cleaned, and analyzed through using SPSS-25 and
SPSS AMOS 25 versions. Normality, homogeneity of the variances,

linearity and multicollinearity, and co-variances were tested before
a detailed analysis. Apart from the correlations among the variables,
Levene’s test for the homogeneity of variances was also conducted.
Descriptive statistical analysis was applied to measure the means and
standard deviations of continuous variables. The analysis was carried
out using SPSS-25 version. The significant testing for normality
followed the distribution checks via scatterplots, box plots, kurtosis,
and skewness. A Pearson’s product-moment correlation was analyzed
after testing the relevant assumptions for the correlation.

Results

The Cronbach alpha for anxiety and depression disorders were
.890 and .926 respectively. The mean scores of the population for
anxiety and depression distress were 16.15 (SD = 5.16), 13.16 (SD =
7.93), and 6.92 (SD = 5.18). The HSCL-25 cut-off scores were 1.75
for each item of anxiety and depression.” After applying the cut-off
criteria of 17.50 for anxiety and 26.25 for depression, it was found that
the prevalence of anxiety and depression among medical doctors were
30.89 % and 25.41 % respectively. 19.56% medical doctors scored,
above the cut-offs, for both anxiety and depression. 5.7 % doctors
expressed their rigorous intention of suicide. Of the latter, 3.7%
claimed to have suicidal thoughts ‘a lot” and 2%, ‘extremely high’ in
the last two weeks before responding. The prevalence and impact of
depression were higher on female doctors, doctors below the age of
25 and undergraduate doctors than on other groups. Equally, doctors
below 25 years of age, undergraduate doctors, and doctors working
outside of Kathmandu valley were highly affected with anxiety.

Confirmatory factor analysis of HSCL-25 Nepali
version

The proposed model of the Nepali version of HSCL-25
(N-HSCL-25) was tested by applying the CFA. Two measures, anxiety
and depression, with 10 and 15 items respectively, were considered
for the assessment purpose. The hypothetical model was expected to
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fit with the set of collected data. As done in previous studies, a two-
factor model of HSCL-25 was applied*® A measurement model with
all the collected data for each item of the two measures was taken
from the 25th version of SPSS AMOS software.

CFA and outcomes

Descriptive statistics of N-HSCL-25 were calculated. The
reliability scores of Cronbach alpha for anxiety and depression were
0.890 and 0.926 respectively. These are very good. The mean scores
of anxiety and depression for all the data were M = 16.15 (SD =
5.15) and M = 23.16 (SD = 7.93). Field’ analyzed and suggested that
Kolmogorov Smirnov and Shapiro-Wilk test results are only accurate
for the smaller sample size studies. In large samples, the researcher
has to analyze the normality based on the visual inspection of
histograms, Q-Q plots, box plots, and interpretation of skewness and
kurtosis scores. Histograms, normal Q-Q plots, box plots, scatter plots,
Mahalanobis’ distances for the DVs and residuals were reviewed.
The skewness and kurtosis were tested for all the items of both the
anxiety and depression measures. The kurtosis values of depression
were found slightly positively deviated. The quadratic Mahalanobis’
distance (MD?) was used to outline possible outliers. Some outliers
were identified, but there were no major differences even after they
were deleted. Therefore, the normality of the data was ensured. CFA
for N-HSL-25 was run for a two-factor model as was done in previous
studies.*” The two-factor model of HSCL-25 includes 10 items for
anxiety and 15 items for depression. Details on the coding and items
for each factor are presented below in Table 1.

Table I HSCL-25 Coding and Items

Factor Code Item
Anxiety ANX_I Suddenly scared for no reason
ANX_2 Feeling fearful
ANX_3 Faintness, dizziness or weakness
ANX_4 Nervousness of shakiness inside
ANX_S5 Heart pounding or racing
ANX_6 Trembling
ANX_7 Feeling tense or keyed up
ANX_8 Headaches
ANX_9 Spells of terror or panic
ANX_10 Feeling restless and can't sit still
Depression DEP_|I Feeling low in energy, slowed down
DEP_2 Blaming yourself for things
DEP_3 Crying easily
DEP_4 Decreased interest in sex/sexual desire
DEP_5 Poor appetite
DEP_6 Difficulty falling asleep, staying asleep
DEP_7 Feeling helpless about the future
DEP_8 Feeling blue
DEP_9 Feeling lonely
DEP_I0 Thoughts of ending your life
DEP_11 Feeling of being trapped or caught

Copyright:

©2022 Adhikari ecal. 165

Factor Code Item
DEP_12 Worrying too much about things
DEP_1I3 Feeling no interest in things
DEP_14 Feeling everything is an effort
DEP_I5 Feeling of worthlessness

Gerbing and Anderson'® demonstrate that an exploratory analysis
with item correlation and factor analysis is not sufficient to evaluate
the unimodality of any measure. CFA, however, can assess both
the model fit of a measurement model and unimodality. Hair et al."
emphasize that the model identification process in a SEM technique
provides adequate pieces of information to offer a solution for a set of
structural equations. Byrne'? proposes checking the number of degree
of freedom for any proposed measurement model. The hypothesized
CFA of HSCL-25 output showed a total of 325 distinct sample
moments identified from a sample covariance matrix. A of total of 78
parameters were found in the model. Of them, 27 were fixed and 51
free to be estimated. The degree of freedom was 274 with chi-square
value of 1219.17. The model was over-identified, as the probability
level of the data was non-significant. However, according to Heir at al.
(2005), having an adequately large sample size influences the degree
of freedom, and the proposed model can still be tested to determine
the reliability of its results through fit indices.

While doing the analysis, the loading for one of the indicators in
each measure is fixed to 1.0 so that the scale for Latent variables can be
generated automatically in AMOS. The initial measurement model of
HSCL-25 based on a two-factor combination, anxiety and depression,
for CFA is presented above (Figure 1). The absolute goodness-of -fit
measures of the HSCL-25 initial measurement model were acquired
through analysis. They are presented in Table 2.
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Figure | Initial Measurement Model for CFA of N-HSCL-25.

Table 2 Fit Indices from CFA with Two-Factor Model of N-HSCL-25 (N = 547, p <.001)

Model CMIN/df NFI  TLI GFI CFI

RMR

SMRs RMSEA P-Close Holter Kriterium

HSCL-25 445 0.84 0.859 0.828  0.87I

0.029

0.0538 0.079 .000 149

Note. NFI, normed-fit index, TLI, tucker-lewis index, GFl, goodness-of-fit index, CFl, comparative-fit index, RMSR, root mean square residuals, SMRs, standardised

root mean square residuals, R
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The fit indices for the measurement model should meet the
minimum acceptable criteria based on the table prescribed by Ahmad,
Zulkurnain, and Khairushalimi.”® For a proper fit of the model, fit
indices scores for SMRs, RMR, and RMSEA should be less than 0.08,
and the scores of NFI, TLI, AGFI, and CFI should be above .90. The
summary of fit indices for the initial measurement model of HSCL-
25 of the current study, including CMIN/df, NFI, TLI, GFI, and CFI,
did not yield an adequate model fit for the given empirical data. The
p-value for the chi-square score was 1219.17, which is non-significant
for the given empirical data to justify the observed covariance matrix
with the estimated covariance matrix. The model fit indices presented
above also have to be investigated based on the sensitivity of the
sample size to the chi-square statistical test (Bergh, 2015).

Besides the sample size issues, the factor loading of each item has
to be examined to understand the best fit of the model with the given
data. The factor loadings for all the items of each construct were above
.63 except for two items measuring anxiety (i.e. ANX 6, and ANX_8)
and three measuring depression (DEP 4, DEP 10, and DEP_15).
The values of squared multiple correlations (R?) for the items were
above 0.4 except for two items measuring anxiety (ANX 6, and
ANX 8) and three items measuring depression (DEP_4, DEP 10,
and DEP_15). Awang (2012) recommends omitting any item having
a factor loading value less than 0.6 and a R? value less than 0.4 from
the measurement model.

Post-Hoc analysis of CFA for N-HSCL-25

The post-hoc analysis of the measurement model of HSCL-25
with two items of anxiety and three items of depression omitted was
carried out. From the parameter summary obtained from AMOS
results for the default model, 210 sample moments of parameters were
drawn. Of them, 44 distinct parameters were free to be estimated. The
degree of freedom was measured as 166. The chi-square value was
499.20 with p<.001. Again, the given empirical data could not justify
the observed covariance matrix with the estimated covariance matrix,
a result common in studies with large sample sizes. Therefore, the
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proposed model can still be tested to observe the reliability of the
results through fit indices."” The measurement model of the HSCL-25
with the post-hoc CFA test is presented in Figure 2.

2
[=]

@

]

]

DEP_7_|=

DEP_8 i

PEROE QR0

"iﬁ: g

65
DEP_S
3
DEP_11
7

7 76
-

53

DEP_14

5

OO

Figure 2 Post-Hoc Test of Measurement Model for CFA of N-HSCL-25.
Goodness-of-Fit results for the CFA of N-HSCL-20

The post-hoc analysis of CFA for HSCL-25 requires that all the
items of both the anxiety and depression measures have factor loading
values over .63. The value of R? from the measurement model was
over .40 for each item. The correlation between anxiety and depression
was measured as strong and positive, with a correlation coefficient
value of .88. Three items of depression, DEP_2, DEP 3, and DEP 7,
were redundant, as were two items of anxiety, ANX 4 and ANX 5.
There were three redundant values for interrelationships for redundant
items, which are presented in Figure 2. After these adjustments, the
goodness-of-fit indices for the post-hoc CFA test for N-HSCL-20
Nepali were calculated and presented in Table 3.

Table 3 Fit Indices from CFA with Two-Factor Model of N-HSCL-20 (N = 547, p <.001)

Model CMIN/df NFI TLI GFl CFI

RMR

SMRs RMSEA P-Close Holter Kriterium

HSCL-20 3.007 0916 0934 0914 0942

0.020

0.0374 0.061 .002 232

Notes. NFl, normed-fit index, TLI, tucker-lewis index, GFl, goodness-of-fit index, CFl, comparative-fit index, RMSR, root mean square residuals, SMRs, standardised
root mean square residuals, RMSEA, root mean square error of approximation, Holter Kriterium for number of required samples with p = 0.01

The fit indices of CFA for the measurement model of HSCL-25
were good fit scores for absolute fit indices (RMSEA, GFI, etc.),
incremental fit indices (NFI, TLI, CFI, RMR, SMRs, etc.) and
parsimonious fit indices (CMIN/df). Fit indices scores for SMRs,
RMR, and RMSEA were less than 0.08, and the scores of NFI, TLI,
AGFI, and CFI were above .90. The fit indices scores presented are
statistically justifiable to accept the model fit.!>!°

Unimodality, validity and reliability of N-HSCL-20

Unimodality: To confirm the unimodality of any scale, factor
loading values must be above 0.5 and positive for each item. As Table
3 shows, all items of each construct met these criteria. Thus, the
unimodality of the anxiety and depression measures of N-HSCL-20
Nepali is confirmed, and further exploration of their reliability and
validity is recommended.

Reliability: A summary of each construct and item with its factor
loading, reliability coefficient (Cronbach alpha), CR, and AVE is
presented below (Table 3). To achieve construct reliability, the values

of CR and AVE should be greater than 0.6 and 0.5 respectively. The
AVE scores for anxiety and depression measures were 0.479 and
0.488 respectively.

Fornell and Larcker'® advised considering scores slightly below
0.5 AVE when the CR vales are above 0.60. In this case, the CR values
for anxiety and depression measures were far better than 0.60: they
were 0.880 and .919 respectively. The internal consistency of HSCL-
20 was measured through a reliability coefficient, Cronbach alpha (a),
whose value for the overall construct was .944. Similarly, the reliability
score for each construct was measured; each should be above 0.7.
The Cronbach alpha (a) score of HSCL-25 for anxiety was 0.880
(p = 0.05) and that for depression was .919 (p = 0.05). The internal
consistency for the anxiety and depression sub-scales of HSCL-20
is in line with the previous studies done in Nepal.? After evaluating
all reliability measures, the reliability of the HSCL-20 scale with
two subscales, anxiety and depression, was confirmed. Validity: As
explained in Section 5.3.4, convergent validity is achieved when all
the items of a scale are statistically significant. The analysis results did
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show statistically significant results for all the items of both subscales,
i.e. anxiety and depression, but the AVE scores were slightly below
the prescribed threshold of 0.5 (Table 4).

Table 4 Factor Loadings and Reliability Scores of HSCL-20 (N = 547)

Factor Cronbach

Construct Item loading alpha CR AVE
Anxiety ANX_| 0.63 0.88 0.88  0.479
ANX_2 0.72
ANX_3 0.68
ANX_4 0.75
ANX_5 0.69
ANX_7 0.68
ANX_9 0.69
ANX_10  0.69
Depression DEP_| 0.65 0919 0919 0.488
DEP_2 0.63
DEP_3 0.63
DEP_5 0.63
DEP_6 0.74
DEP_7 0.65
DEP_8 0.78
DEP_9 0.65
DEP_I1 0.73
DEP_1I2 0.77
DEP_I3 0.76
DEP_14 0.73

Note.AVE, average variance extracted, CR, composite reliability

Table 5 Internal Reliability and Validity Indices of HSCL-25 (N = 557)

Construct AVE CR MSV ASV
Anxiety 0.479 0.88 0.96 0.78
Depression 0.488 0919 0.79 0.86

Note. AVE, average variance extracted, CR, composite reliability, MSV, maximum
shared variance, ASV, average shared variance

Some researchers, such as Fornell and Larcker'® and Ping!’
recommend accepting AVE scores slightly below 0.5 when CR is above
0.60 or when a study is done for the first time in the studied population
in a given context. Construct validity is established when the fitness
level of indices meets the acceptable criteria. The model fit indices
of the measurement model of HSCL-20 met all the recommended fit
indices which are, a factor loading value less than 0.6 and a R? value
less than 0.4 for each item.'® As recommended by Hair, Black, Babin,
Anderson, and Tatham,' the convergent validity can be explained and
verified through computing and analysing the values of CR and AVE
of each measure. The values of CR of each construct should be above
0.7 and the CR score for each measure should be greater than its AVE
score.' Discriminant validity is confirmed when both MSV and ASV
are greater than AVE.""!? The scores of AVE, ASV and MSV presented
in Table 4 show that, for HSCL-20, MSV<AVE and ASV<AVE; thus,
the discriminant validity of the scale is confirmed.

Discussion

N-HSCL-25 was applied to measure anxiety and depression.
N-HSCL-25 was contextualised in the Nepali speaking population
carlier by Thapa and Hauff* and Baird® In both studies, the original 10
items for anxiety and 15 items for depression were retained by their
statistical analysis results for which an exploratory factor analysis was
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applied. The present study was probably the first study in the Nepali
population in which CFA was used to examine and test the factors of
the measures of HSCL-25.

As per the qualitative evaluation of the translation and cultural
adaptation of HSCL-25, Baird, LeMaster, and Harding® explain that
ANX 6 (trembling) item was very difficult to translate exactly into
Nepal. Often the meaning of the word ‘trembling” was difficult to
understand. Wind and Knipscheer® reviewed the available literatures
on the perception of headache as a part of anxiety cluster or not. Their
study concluded, headache is considered as a component of anxiety
or depression in the western contexts. In their study with the non-
western refugee population, headache is explored neither the part of
a depression nor an anxiety scale. There is no in-depth study on this
topic in Nepal. The headache (ANX_8) could not be retained and had
to take out due to lower factor loading in this study.

Similarly, DEP 4, which asks respondents to rate ‘interest in
sex/sexual desire’ was not well responded by participants, probably
due to sex-related taboos in Nepali context. DEP 10, which reads
‘thoughts of ending your life,” is also culturally difficult to feel.
Many people have no hope but are afraid of ending their lives and
do not express such suicidal thoughts. DEP 15 item is also difficult
to translate: the word ‘worthlessness’ has been also misunderstood
in the Nepali context. People internalize it as ‘I did nothing’ rather
than ‘every effort | made was meaningless or had no positive results.’
These interpretations, which were provided by the Nepali language-
speaking Bhutanese refugee population in Eastern Nepal, may also
be reflected among the population studied in this study. The study of
Baird, LeMaster, and Harding® suggests that the low factor loading
values of these items need further explorations. Thus, a post-hoc CFA
was conducted after deleting the problematic items (i.e. two from the
anxiety measure and three from the depression measure) for the final
testing.

The prescribed HSCL-20 scale includes 12 items for depression
and 8 items for anxiety for future use. The psychometric properties of
HSCL-20 obtained through CFA are presented in the results section.
The researcher suggests using an alternative measure for the screening
of suicidal ideation. The studied population is highly educated and
represents the higher strata of socio-economic groups in Nepali
society. The researcher clearly outlined in the inclusion criteria that
the respondent should be fluent in English and Nepali language. Since
most of the doctors had probably studied in English language medium
institutions since high school, some of the terminology translated into
Nepali on the data collection tools may have been difficult for them to
fully understand. Thus, the results based on the collected data and its
analysis might have some bias in this regard. The study findings must
be analyzed with such caveats in mind.?

Conclusion

The study concluded that two items of anxiety, for trembling and
headaches were not probably not well understood or did not consider
as a component of anxiety, were omitted from the anxiety scale of
HSCL-25 in Nepali. Three items of depression, concerning sex,
suicidal ideation, and hopelessness; are taken out due to low factor
loading. The items related to sexual desire is often considered as a
taboo, and hopelessness is often misinterpreted in Nepali society.
Lastly, the desire for self-harm is often not easily expressed in Nepali
society. The culturally sensitive items (such as sexual desire, suicidal
ideation, and hopelessness) should be reworded in future research.
A separate measure for screening suicide is equally recommended.
Despite the lack of primary information on the qualitative aspects

Citation: Adhikari Y, Senft B.A confirmatory factor analysis of Hopkins symptoms checklist (HSCL-25) Nepali version. MOJ Public Health.

2022; 11(3):164 — 168. DOI: 10.15406/mojph.2022.11.00395


https://doi.org/10.15406/mojph.2022.11.00395

A confirmatory factor analysis of hopkins symptoms checklist (HSCL-25) Nepali version

of above-mentioned issues, N-HSCL-20, a two-factor model, was
found to be reliable and valid to use for the screening of anxiety and
depression in the Nepali population.

Appendix: HSCL-20 Final Tool after the CFA
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