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ABSTRACT

Introduction

Depression and anxiety are recognized as serious public health
problems and are globally leading causes of disability in terms of
total years lost due to disability. Depressive disorders often start at
a young age; they reduce people's functioning and are frequently
recurring. The aim of this study was to examine the reliability and
validity of Nepali version of Depression, Anxiety and Stress Scales
(N-DASS21).

Methods

The study was conducted during February — May 2017 among higher
secondary school students from nine public schools in Kathmandu.
The sample size achieved for this study was 1007, with a response
rate of 94.8%. The Nepali version of the questionnaire was used for
data collection. Data were analyzed for validity using confirmatory
factor analysis.

Results

The internal consistency of the three subscales for the constructs
was assessed using Cronbach's alpha with values obtained
between 0.76 and 0.81 indicating a reliable scale. The receiver
operating characteristic curves showed the area under the curve for
depression and anxiety scales as 0.80 and 0.91, respectively. This
indicates that the scales are accurate.

Conclusion

The Nepaliversion of DASS21 (N-DASS21) is psychometrically sound
with good reliability and validity. It can be utilized as an instrument
for measuring depression and anxiety in Nepali population.
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INTRODUCTION

tress is an experience of negative emotions
developed due to physiological, biochemical,

cognitive and behavioral changes." Stress
has both psychological and biological implications.
The psychological sphere involves the subjective
assessment of the ability to cope with the stressor
whereas biological sphere refers to the multiple
body systems that are activated and controlled
by both psychologically and physically demanding
situations.? If the heightened stress is prolonged,
it could enhance anxiety and lead to mood disorder
or depression.3*

Anxiety is an emotion characterized by feelings of
tension, worried thoughts and physical changes like
increased blood pressure. The prevalence of anxiety
disorders based on 87 studies across 44 countries
ranges between 0.9% and 28.3%.5

An estimated 5% of adults suffer from depression
globally. Depressive disorders often start at a
young age; they reduce people’s functioning and
are frequently recurring. Depression is among the
leading causes of disability worldwide in terms of
total years lost due to disability, changing from the
fourth rank in 1990 to the third in 20177

The Depression, Anxiety and Stress Scales (DASS)
is a set of three self-report scales developed
by Lovibond and Lovibond in 1995 to measure
the negative emotional states of depression,
anxiety and stress.®® DASS is useful in identifying
depression, anxiety and stress among the people
above 14 years old.8The original DASS has 42 items
whereas the DASS-21 has 21 items with 7 items
per sub-scale. DASS-21 is the shorter form of the
DASS-42 and has been used widely to screen for
symptoms at different levels of depression, anxiety
and stress.

This study assessed the correlation between DASS-
21 and Beck's depression and anxiety inventories
as well as examined the reliability and validity of
Nepalese version of DASS-21 (N-DASS21).

METHODS

A cross-sectional survey was conducted during
February — May 2017 among public school students
in Kathmandu district, Nepal. The study participants
were male and female students aged 16 years or
above studying in grades Xl and Xll at the time of
data collection.

The optimum sample size for confirmatory factor
analysis or exploratory factor analysis is 500.° To
address the effect of clustering, by taking design
effect 2.0, the required sample size was calculated
1,000. At the time of data collection, there were
49 public higher secondary schools in Kathmandu
district.™ We randomly selected 10 schools as
clusters. However, we could collect data from 9

out of the 10 selected schools because in one of
the selected schools there was a vacation during
our first visit and in the next visit the students were
engaged in their final exams. The following were the
nine schools included in the study: Ganesh Higher
Secondary School, Budhanilkantha; Shitala Higher
Secondary School, Bohoratar; Shivapuri Higher
Secondary School, Maharajgunj; Guheshwori Higher
Secondary School, Chabahil; Bishwo Niketan Higher
Secondary School, Tripureshwor; Nil Barahi Higher
Secondary School, Tankeshwor; Padhmodaya
Higher  Secondary  School, = Ramshahapath,
Chamunda Higher Secondary School, Jorpati; and
Janakalyan Higher Secondary School, Bouddha.

The inclusion of students aged 16 years or above
for data collection through self-administered
questionnaire was discussed in a presentation at
the Institutional Review Committee (IRC) of the
Institute of Medicine (IOM) which provided us the
ethics approval to conduct this study. We recruited
and trained three enumerators and two supervisors
for the data collection. Prior to data collection,
we took written permission from the principals of
all concerned schools, explaining the nature and
objectives of our study. Next, we sought respective
class teacher’s consent prior to data collection. The
principals and class teachers of all schools provided
us the consent to proceed with the data collection
after thorough assessment of the proposal and
the questionnaire. Finally, prior to taking informed
consent from the students, the enumerators
explained to the students the nature of the study, its
rationale and the extent of participant involvement,
including the explanation that the confidentiality
would be maintained.

Enumerators  distributed a total of 1062
questionnaires in the respective schools. Among
them, 21 students did not want to participate, and
34 questionnaires were filled incomplete. The total
respondents were 1007 resulting in a response rate
of 94.8%. The students filled their questionnaire in
their classrooms. The study investigators monitored
and supervised the data collection and performed
checks for quality and completeness of the filled
forms.

We used self-administered questionnaire in four
sections: socio-demographic characteristics of
the study participants, DASS-21 related questions
(N-DASS21), Beck Depression Inventory (BDI) and
Beck Anxiety Inventory (BAI) related questions.

For this study DASS was translated in Nepali
language from English version with reference to
WHO guidelines. The process of translation was
forward translation, expert panel translation, back
translation and pre-test of tool.”

DASS-21 has 21 statements including the three
sub-scales: (DASS 21-D), Anxiety (DASS 21-
A), and Stress (DASS 21-S) each having seven
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Table 1. Cut-off scores for depression, anxiety and
stress in DASS-21

Category Depression Anxiety Stress
Normal 0-4 0-3 0-7
Mild 5-6 4-5 8-9
Moderate 7-10 6-7 10-12
Severe 11-13 8-9 13-16
Extremely severe 14+ 10+ 17+

items. The depression scale assesses dysphoria,
hopelessness, devaluation of life, self-deprecation,
and lack of interest or involvement, anhedonia,
and inertia. The Anxiety scale assesses autonomic
arousal, skeletal muscle effects, situational anxiety,
and subjective experience of anxious affect. The
Stress scale is sensitive to levels of chronic non-
specific arousal. It assesses difficulty in relaxing,
nervous arousal, and being easily upset/agitated,
irritable/overreactive and impatient.® Each item
was measured in four point Likert scale to reflect
severity that are scored from 0 to 3; 0 as never; 1
as sometimes; 2 as often and 3 as almost always.
The total score of each domain was 21 and were
categorized into five as shown in Table 1.2

The data were first cross-checked and entered in
a database created in the SPSS program after the
data collection. Basic demographic characteristics
of the study population were first analyzed and
presented as frequencies and percentages. The
distribution and normality of the DASS-21 items
were assessed by calculating the mean, standard
deviation, skewness and kurtosis. Correlations
between BDI and depression scale of DASS-21
as well as BAIl and anxiety scale of DASS 21 were
calculated.

We followedthe guidelines outlined by Goetzetal. for
the validation process and psychometric definitions,
e.g., content, construct, and criterion validity."
Data were analyzed for construct validity using
exploratory factor analysis of principal components
with Varimax rotation. Main component matrix was
forced to three factors — depression, anxiety and
stress. The factor loading for each item of three
subscales were calculated. The internal consistency
of the three subscales for the constructs was
assessed using Cronbach’s a. We further calculated
individual item-total correlations for each subscale
as correlation matrix. The area under the receiver
operating characteristic (ROC) curve was calculated
as the criterion validity, denoted as area under the
curve (AUC) providing a measure of the ability to
discriminate those without the health conditions.
The ROC curves were plotted for depression and

RESULTS

Most of the students (92%) were of the age
between 16 to 19 years (Table 2). More than half
of the students (54.1%) were male, about two
fifth (42.5%) were disadvantaged Janajati. Majority
(85%) of student’s parents were married, while 2%
were divorced. Majority of the students were living
in a nuclear family.

The three sub-scales of N-DASS21, stress, anxiety
and depression have Cronbach’s alpha 0.76, 0.77
and 0.81 respectively.

The correlation coefficient between anxiety scale of
N-DASS21 and BAl was 0.76 whereas the correlation

Table 2. Socio-demographic characteristics of the

studied population
Characteristics Number (%)

Age

16 to 19 years 926 (92.0)

20 years and above 81 (8.0)
Sex

Male 545 (54.1)

Female 462 (45.9)
Ethnicity

Brahmin and Chhetri 351 (34.9)

Relatively advantaged Janajati * 123 (12.2)

Disadvantaged Janajati ** 426 (42.3)

Dalit 81 (8.0)

Others 26 (2.6)
Marital status of parents

Married 859 (85.3)

Separated 70 (7.0)

Divorced 18 (1.8)

Widower 60 (6.0)
Type of family

Nuclear family 643 (63.9)

Joint family 364 (36.1)
* Relatively advantaged Janajati: Newar, Thakali,
Gurung

** Disadvantaged Janajati: Magar, Tamang, Rai,
Limbu, Sherpa, Bhote, Gharti, Bhujel, Kumal,
Sunuwar, Jirel, Lepha, Chepang, Raute, Kusunda

Table 3. Correlation between the DASS scales, the
BDI, and the BAI

DASS DASS DASS
Scale . . BDI
Depression Anxiety Stress

DASS anxiety 0.74 -
DASS Stress 0.76 0.78 -

anxiety subscales against Beck depression and BDI 0.58 0.57 0.57 )
Beck anxiety inventories, respectively. BAI 0.62 0.76 0.70 0.62
JIOM Nepal VOLUME 44 | NUMBER 3 | DECEMBER 2022 31
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Table 4. Distribution of N-DASS21 items

mIJtrirtTer Short name of the item Mean+SD Skewness Kurtosis
1 Difficult to wind down 0.89+0.72 0.70 0.80
2 Aware of dryness of mouth 0.79+0.79 0.76 0.03
3 Could not seem to experience any Positive feelings 0.72+0.82 0.95 0.18
4 Experience breathing difficulty 0.54+0.72 1.30 143
5 found it difficult to work up the initiative to do things  0.79+0.80 0.78 0.03
6 Tended to overreact to the situations 0.74+0.83 0.95 0.28
7 Experience trembling 0.47+0.71 1.47 1.67
8 Using a lot of nervous energy 0.76+0.82 0.87 0.10
9 Worried about situation in which | might panic 0.81+0.88 0.88 -0.001
10 Had nothing to look forward to 0.71+0.88 1.14 0.52
1 Found myself getting agitated 0.61+0.82 1.28 0.98
12 Found it difficult to relax 0.62+0.77 1.25 1.25
13 Felt downhearted and blue 0.81+0.87 0.91 0.12
14 Intolerant of anything that kept me from getting on 0.81+0.86 0.93 0.21
15 Felt | was close to panic 0.95+0.90 0.73 -0.19
16 Unable to become enthusiastic about anything 0.77+0.86 1.00 0.33
17 Was not worth much as a person 0.90+0.91 0.83 -0.92
18 Felt that | was rather touchy 1.01+£0.94 0.67 -0.42
19 Was aware of the action of my heart in the absence 0.63+0.80 1.21 0.90
of physical exhaustion
20 Felt scared without any good reason 0.66+0.85 1.14 0.48
21 Felt that life was meaningless 0.83+1.00 0.99 -0.18
ROC Curve ROC Curve
10 — 10 —
,ff“_/___;_ _
0,5 051
E 0,5 = 0,6
0,41 0,4 II.'
.f |
0,2 || o,z-ll
II|
/
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1 - Specificity 1 - Specificity

Diagonal segments are produced by ties.

Figure 1. ROC curve for Depression scale based on
N-DASS21 against BDI

Diagonal segments are produced by ties.

Figure 2. ROC for anxiety scale based on N-DASS21
against BAI
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Table 5. Factor loadings based on confirmatory factor analysis and correlation matrix for each item in

N-DASS21
Factor loading Correlation matrix
Items

Depression Anxiety Stress Depression Anxiety Stress
D3 0.54 0.62** 0.42** 0.43**
D5 0.57 0.58** 0.48** 0.49**
D10 0.62 0.70** 0.48** 0.50**
D13 0.70 0.69** 0.69** 0.63**
D16 0.62 0.68** 0.62** 0.60**
D17 0.62 0.73** 0.47** 0.51**
D21 0.69 0.76%* 0.66** 0.67**
A2 0.48 0.37** 0.68** 0.42**
Ad 0.57 0.42** 0.65** 0.49**
A7 0.54 0.41%** 0.61** 0.46**
A9 0.60 0.51** 0.65** 0.51**
A15 0.70 0.59** 0.70** 0.62**
A19 0.61 0.49** 0.68** 0.51%*
A20 0.65 0.54** 0.69** 0.565**
ST 0.56 0.44** 0.47** 0.63**
S6 0.54 0.45** 0.45** 0.61**
S8 0.59 0.46** 0.56** 0.62**
SN 0.68 0.61** 0.57** 0.67**
S12 0.63 0.50** 0.565** 0.67**
S14 0.60 0.48** 0.52** 0.66**
S18 0.54 0.48** 0.42** 0.63**
% of explained 19.77 14.34 13.00
variance

** correlation is significant at the 0.01 level. * correlation significant at 0.05 level

between depression scale of N-DASS21 and BDI
was 0.58. The correlations of various sub-scales
of DASS, BDI and BAI ranged from 0.57 to 0.78,
showing that there is positive correlation between
various sub-scales of DASS as well as between the
BDI and BAI (Table 3).

The distribution of each item showed positive
skewness (Table 4). We received positive Kurtosis
statistic indicating deviation of data from the
normal distribution. Thus to address this, we used
bootstrapping to run CFA to adjust for deviation
from the normality of the data.

Three dimensions proposed by original authors9
were also replicated in our data. Factor loading and
correlation matrix from Varimax orthogonal analysis
for three factor modelis presentedinTable 5. Factors
related to depression showed strong loading for
depression with factor loading scores varying from
0.54 to 0.70, while anxiety shows more variation
with the range 0.48 to 0.70 and stress shows less

variation in the factor loading with the loading score
from 0.54 to 0.68. We also calculated that the
interitem correlation coefficients of the N-DASS21
items ranged from 0.37 to 0.76 at p <0.01. These
correlation coefficient indicate that there were no
redundant or unrelated items in the scales.

AUC was calculated by plotting ROC curves for
depression and anxiety subscales against Beck
depression and anxiety inventory, respectively
(Figures 1 and 2). The value of AUC for depression
scale was 0.80 (95% CI 0.76-0.84) and for the
anxiety scale 0.91 (95% CI 0.89-0.94). This indicates
that depression and anxiety scales are accurate.

DISCUSSION

The mental health issues received an increased
global attention as an important public health
agenda with the publication of the World Health
Organization (WHO) in 1990 introducing mental
health as a component of primary health care.’

JIOM Nepal
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Nepal's National Health Policy 2019 has recognized
the increasing trend of mental illness as one of
the major problems in Nepal.’® The policy has also
emphasized that the government needs to increase
investment for the health care of people with
mental disability. Nepal Government's policy is to
ensure health services as fundamental rights and
the strategy is to provide mental health services
from the community level up to the specialized
hospitals.”™ Nepal's first ever mental health policy
formulated in 1996 aimed to ensure availability and
accessibility of minimum mental health services to
all Nepalese, prepare human resources for mental
health, protect the rights of the mentally ill and
improve awareness about metal health.™®

In the United Kingdom general adult population
showed an adequate construct validity and
reliability of DASS-21, a shorter version of the full
length DASS was useful with clients having limited
concentration.”” The capacity to distinguish between
the three related states of depression, anxiety and
stress should be useful to researchers concerned
with the nature, etiology and mechanisms of
emotional disturbance. The essential function of
the DASS-21 is to assess the severity of the core
symptoms of depression, anxiety and stress. It must
be recognized that clinically depressed, anxious
or stressed persons may well manifest additional
symptoms that tend to be common to two or all
three of the conditions, such as sleep, appetite,
and sexual disturbances. These disturbances will
be elicited by clinical examination, or by the use of
general symptom checklists as required.™

Our study examined the correlation of depression
and anxiety scales of the N-DASS21 with the BDI
and BAI, respectively. This study also examined the
reliability and validity of the Nepali version of DASS-
21, that is, N-DASS21. A validated questionnaire in
a field of research is essential for getting usable
research results in that particular field. DASS-21 is
a self-report instrument which requires no special
skills to administer.”® DASS-21 has been validated
already in several languages.?’ However, validation
of Nepali version among Nepali populations has
not been done earlier. Additionally, the validation
of a translated tool is important because cultural
variation may influence the individual's experience
and emotional expression.?'

A previous study done among Nepali population
engaged in social service agencies and community
organizations residing in Hong Kong found a
negative correlation between DASS-21 and the
Life Satisfaction Scale that assessed individual's
assessment of satisfaction with life. The author
concludes that their Nepali version of DASS-21
demonstrated psychometric properties in relation
to internal consistency and validity that support
prior studies conducted in populations speaking

different languages.?

The psychometric study of Bahasa Malaysia
(BM) version of DASS 21 (BM DASS-21) among
the diabetic patients showed that it had a good
psychometric value for internal consistency and
confirmatory factor analysis.19 Our study also
found acceptable reliability of the N-DASS21 with
Cronbach's alpha ranging between 0.76 and 0.81
for Stress, Anxiety and Depression sub-Scales.
The validation of BM DASS-21 showed Cronbach’s
alpha values of 0.75, 0.74 and 0.79 respectively for
depression, anxiety and stress subscales.'

A study conducted in Turkey with the purpose
to examine psychometric properties of DASS-
21 demonstrated that DASS-21 had acceptable
and fairly high validity and reliability scores and it
may be used as an efficient instrument in order to
assess emotional states of university students.?
Hence, it can be said that DASS-21 is a reliable and
valid measure of the constructs it was intended to
assess.

Our study revealed that the stress, anxiety and
depression measured through N-DASS21, BDI and
BAI have a positive correlation within themselves
with the range of the correlation coefficient minimum
0.57 to maximum 0.78. Studies have found a link
between chronic stress and anxiety disorders and
depressive disorders.24 Chronic stress can result
in serious consequences like insomnia, weakened
immune system, high blood pressure, anxiety and
depression.?®

The Beck Depression Inventory (BDI) is among
the most used self-rating scales for measuring
depression  worldwide.?®  BDI  has  sound
psychometric properties in a primary care setting
among the people aged 10 to 19 vyears. It is a
practicable and reliable measure for identifying
probable cases of depression among adolescents.?’
A meta-analysis on internal consistency of BDI
estimated a mean coefficient alpha of 0.86 for
psychiatric patients and 0.81 for non-psychiatric
participants. The mean correlations of the BDI
samples was 0.72 with clinical ratings whereas with
non-psychiatric participants, the mean correlations
of the BDI with clinical ratings and the Hamilton
Rating Scale for Depression were 0.60 and 0.74,
respectively. The BDI differentiates subtypes of
depression as well as depression from anxiety.?
The Nepali version of BDI showed good sensitivity
and specificity when compared with gold standard
of Diagnostic and Statistical Manual of Mental
Disorders, 4™ Edition (DSM-IV) and also showed
acceptable interitem reliability.?®

The Beck Anxiety Inventory (BAI) is a 21-item
inventory which identifies anxiety symptoms and
measures intensity. It is a tool to assess the anxiety
and its severity. It has a fourpoint scale ranging
from O (“not at all”) to 3 (“severe — | could barely
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stand it”). Highest possible score after summing up
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