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Abstract
	 Background: The Perceived Stress Scale 10 (PSS-10) is a validated and reliable instrument 
to measure global levels of perceived stress. This study aims to assess the internal consistency, 
reliability, and factor structure of the Malay version of the PSS-10 for use among medical students.
	 Methods: The original English version of the PSS-10 was translated and back-translated into 
Malay language. The Malay version was distributed to 242 Bachelor of Medical Science students in 
a private university in Malaysia. Test–retest reliability was assessed in 70 students. An exploratory 
principal component factor analysis with varimax rotation was performed. Reliability was tested 
using the intraclass correlation coefficient (ICC).
	 Results: All 242 students participated in the initial questionnaire study (validity and factor 
structure), and 70 students participated in the test–retest reliability of the study. Exploratory                          
factor analysis yielded 2 factors that accounted for 57.8% of the variance. Cronbach’s alpha 
coefficients for the 2 factors were 0.85 and 0.70, respectively. The reliability test showed an ICC of 
0.82 (95% CI: 0.70, 0.89).
	 Conclusion: The Malay version of the PSS-10 showed adequate psychometric properties.              
It is a useful instrument for measuring stress among medical students in Malaysia.
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Introduction 

	 Medical education is stressful and                  
demanding. Previous studies have shown high 
levels of stress among medical students (1,2). 
Stress may affect academic performance and 
students’ physical and mental health (3). Health 
behaviour may also be affected by stress, as 
reported by previous studies (4,5). A significant 
association has been found between stress 
and sleep disturbances, eating habits (such as 
infrequently eating breakfast), a lack of physical 
exercise, alcohol consumption, and smoking and 
drug consumption (6). Recent studies have also 
found that perceived stress was associated with 
low quality of life (7) and with premature death 
(8). A study found that 2.7% of Swedish students 
had attempted suicide (2).  

	 In 1984, Lazarus and Folkman (9) proposed 
that psychological stress involves the relationship 
between an individual and an environment that 
is appraised by the individual as threatening 
or overwhelming to his resources and well-
being. Accordingly, both internal and external 
conditions must exist for a stress response to 
occur; the relation and interaction of these 
conditions generate the occurrence of stress (10). 
Stress occurs when an individual is confronted 
by a situation that the individual perceives as 
overwhelming (10). The degree of stress is related 
to the intensity of this threat and to the beliefs 
and expectations that individuals believe may be 
achieved or thwarted (9).
	 The importance of research on perceived 
stress suggests the need for valid and reliable 
instruments to measure and assess global 
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perceptions of stress. Cohen et al. (11) stated 
that an assessment scale for global perceptions 
of stress could provide a variety of valuable 
functions. These authors suggested that Lazarus’ 
proposals about stress were not accompanied by 
valid measurements of perceived stress. Hence, 
they created the Perceived Stress Scale (PSS) 
to measure the degree to which life events are 
appraised as stressful.  This scale is one of the 
few scales that assess generalised perceptions of 
stress (12). 
	 The PSS measures the degree to which 
life events are appraised as stressful (12). This 
method of assessing stress reflects the definition 
of psychological stress proposed by Lazarus and 
Folkman (9). In this scale, perceived stress is 
viewed as an outcome variable that measures 
the level of stress experienced as a function of 
objective stressful events, coping processes, and 
personality factors (6).  Additionally, the scale can 
provide information about the processes through 
which stressful events influence pathology. It can 
be used in conjunction with an objective scale to 
determine whether self-appraised stress mediates 
the relationship between objective stress and 
illness (6). This scale was specifically designed                 
for use with community samples with at least a 
junior high school education (11).
	 Regarding the validity and reliability of                                                                                                        
the original (English) version of the PSS, a                                                                                           
study by Cohen and Williamson (6) included 
exploratory factor analysis with principal 
component analysis and varimax rotation as part 
of the statistical analysis procedures. The results 
showed 2 factors that conjointly accounted for 
41.6% of the variance (25.9% for the first factor 
and 15.7% for the second factor). Cronbach’s 
alpha for the total scale was 0.78.
	 This scale has become one of the most widely 
used instruments for measuring perceived stress 
and has been translated into several  languages; 
including Spanish, Turkish, Japanese, and 
Chinese (13–16,19). The PSS-10 was used in our 
study because it is a brief, easy-to-use version 
with equivalent psychometric properties to the 
PSS-14, as recommended by Cohen and William 
(6). The objectives of this study were to assess 
the internal consistency, reliability, and factor 
structure of the Malay version of the PSS-10 for 
use among medical students. 

Subjects and Methods 

Participants
	 Of the 249 students enrolled in the                                                                                                                       
Bachelor of Medical Science program at a private 

university in Malaysia, all 242 students who 
were present on the day of the data collection 
participated in this study. 7 students who were 
absent on the day of the data collection were 
excluded from this study. After permission was 
obtained from the ethical committee of the faculty 
for access to the students, the investigators 
visited the students before or after a lecture and 
distributed the questionnaire to students who 
agreed to participate. 

Instruments 

Perceived Stress Scale 
	 The PSS-10 assesses perceived stressful 
experiences or stress responses over the previous 
month with a 5-point Likert scale (0 = never and 
4 = very often). PSS-10 scores are obtained by 
reversing the responses (e.g., 0 = 4, 1 = 3, 2 = 2, 
3 = 1, and 4 = 0) to the 4 positively stated items 
(items 4, 5, 7, and 8) and then summing across 
all scale items. The scores range from 0–40, with 
higher scores  indicating  greater  stress. 

Translation 
	 This study used a forward–backward 
translation procedure. In this procedure, a 
forward translation was produced from the 
original language (English) to Malay language. 
The Malay language version was then translated 
back into the English language and compared 
to the original version. Errors in the target 
language version were identified through changes 
in meaning that arose in the back translation. 
This procedure was repeated until a satisfactory 
translation was obtained. The final version was 
reviewed by an expert. The final Malay version                                       
was pilot tested on 10 students who did not 
participate in the study. These students were 
asked to complete the questionnaire for the 
pilot study. Additional grammatical errors and 
misspellings were subsequently corrected.

Procedure 
	 The students were informed verbally of 
the research objectives and benefits.  They were 
informed that they had the option to participate 
in the study and that their participation would                                                                                                                          
not affect their progress in the course. 
Confidentiality was assured and written consent 
was obtained. Test–retest reliability was                                        
conducted among 74 students. These students 
were asked to choose and remember a code 
name to maintain their anonymity. 3 weeks 
after the initial testing, retesting was conducted                                                        
by distributing the same questionnaire. The 
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students were asked to use the same code as in 
the previous test. Questionnaires without an 
accurate code were excluded. 70 questionnaires 
were  considered  valid  for  the  reliability  study. 

Statistical analysis 
	 The data analysis was performed using             
SPSS version 16 (SPSS Inc., IL, US).  Total scores 
were obtained by summing across all 10 items after 
reversing the scores on the 4 positive items. A test 
of normality was conducted, and an exploratory 
factor analysis of the 10-item questionnaire                  
was performed using a principal component 
method with varimax rotation (6,17). Correlation 
analyses, the Kaiser-Meyer-Olkin (KMO) and 
Bartlett’s Test of Sphericity were used. Cronbach’s 
alpha was used to test the internal consistency           
of the questionnaire. Reliability was tested using 
the intraclass correlation coefficient (ICC) for 
the sum scores. The values of the ICC vary from                   
1 (perfectly reliable) to 0 (totally unreliable) (18).

Results 

Socio-demographic characteristics and stress 
level measured by the PSS-10
	 All 242 students who were present during 
the data collection participated in the validity 
study. 70 of the students also participated in 
the reliability study. Those 70 students were 
selected from the same cohort. The mean (SD) 
age of the respondents was 20.9 (6) years, with 
116 respondents aged ≤ 20 years (47.9%). The 
majority of the respondents were female (74.8%) 
and Malay (75.2%), 149 were Muslims (80.2%), 
14 were Christians (5.8%), 28 were Buddhists 
(11.6%), and 4 were Hindus (1.7%) (Table 1). The 
mean (SD) level of stress, measured by the PSS,                                                                                                                     
was 18.9 (4,8). The distribution of the participants’ 
scores on the PSS-10 is shown in Table 2.

Internal consistency and test-retest reliability of 
the PSS-10
	 Cronbach’s alpha coefficient was 0.78 
for the total scale, 0.85 for the first factor and                                                                 
0.70 for the second factor.  The analysis showed 
that the value of Cronbach’s alpha did not 
improve by eliminating items. Regarding test-
retest reliability, the analysis showed that the 
Malay version of the PSS-10 had an ICC of                                                           
0.82 (95 % CI: 0.70, 0.89).

Factor structure and construct validity of the 
PSS-10
	 The exploratory analyses of all 10 items 
yielded 2 factors with given values greater than                  

1 (3.8 and 1.9, respectively). The 2-factor solution 
accounted for 57.8% of the variance. The first 
factor accounted for 38.3% of the variance and 
included 6 items representing ‘‘stress’’ (items 
1–3, 6, 9, and 10) (Table 3). Factor loading ranged 
from 0.67–0.84, and none of these items loaded 
significantly onto the second factor (Table 4). 
The second factor included 4 items representing 
‘‘control’’ (items 4,5,7, and 8) and accounted                                                                                           
for 19.5% of the variance with factor loadings 
ranging from 0.67–0.78. For all items, factor 
loadings were greater than 0.65, and the item’s 
share of communality for 1 factor was at least              
20% higher than its share of communality for 
any other factor.  The item loadings are presented 
in Table 4. The mean (SD) of the first factor was 
11.9 (4.4), and the scores ranged from 0–24;                                                        
6 participants (2.5%) scored 0 and 1 participant 
(0.4%) scored 24. For the second factor,  the 
mean (SD) was 7.0 (2.7), and the scores ranged 
from 0–16; 1 participant (0.4%) scored 0 and 
7 participants scored 16 (Table 5). The  Kaiser-
Meyer-Olkin measure of sampling adequacy 
tests (KMO) and Bartlett’s Test of Sphericity 
were performed. The analyses showed that the 
KMO was 0.77 and Bartlett’s Test of Sphericity 

Table 1: Socio-demographic characteristics of 
the respondents (n = 242)

Variable Total (n) Percentage (%)
Gender

Male 61 25.2
Female 181 74.8

Age (years)
≤ 20 116 47.9
> 20 126 52.1

Race
Malay 182 75.2
Chinese 12 5.0
Indian 32 13.2
Other 16 6.6

Religion
Muslim 149 80.2
Christian 14 5.8
Hindu 4 1.7
Buddhist 28 11.6

Semester
1–3 178 73.6
4–6 64 26.4
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Table 2: Distribution of scores of the participants on the PSS-10 (n = 242)
Item Score

0, n (%) 1, n (%) 2, n (%) 3, n (%) 4, n (%)
1. In the last month, how often 

have you been upset because 
of something that happened 
unexpectedly?

11 (4.5) 29 (12.0) 133 (55.0) 54 (22.3) 15 (6.2)

2. In the last month, how often have 
you felt that you were unable to 
control the important things in 
your life?

20 (8.3) 49 (20.2) 128 (52.9) 34 (14.0) 11 (4.5)

3. In the last month, how often have 
you felt nervous and “stressed”?

18 (7.4) 27 (11.2) 148 (48.8) 61 (25.2) 18 (7.2)

4. In the last month, how often have 
you felt confident about your 
ability to handle your personal 
problems?

21 (8.7) 98 (40.5) 102 (42.1) 10  (4.1) 11 (4.5)

5. In the last month, how often have 
you felt that things were going 
your way?

17 (7.0) 85 (35.1) 112 (46.3) 16 (6.6) 12 (5.0)

6. In the last month, how often have 
you found that you could not 
cope with all the things that you 
had to do?

18 (7.4) 45 (18.5) 125 (51.7) 49 (20.2) 5 (2.1)

7. In the last month, how often 
have you been able to control 
irritations in your life?

9 (3.7) 84 (34.7) 114 (47.1) 15  (6.2) 20 (8.3)

8. In the last month, how often have 
you felt that you were on top of 
things?

14 (5.8) 49 (20.2) 128 (52.9) 30 (12.4) 21 (8.7)

9. In the last month, how often have 
you been angered because of 
things that were outside of your 
control?

19 (7.9) 63 (23.6) 95 (39.3) 48 (19.8) 17 (7.0)

10. In the last month, how often have 
you felt difficulties were piling 
up so high that you could not 
overcome them?

28 (11.6) 44 (18.2) 114 (47.1) 40 (16.5) 16 (6.6)

Abbreviation: PSS = Perceived Stress Scale

Table 3: Total variance explained; Principal component analysis
Component Initial 

Eigenvalues
Extraction Sums of 
Squared Loadings

Cumulative 
(%)

Total Variance 
(%)

Total Variance (%)
1. 3.832 38.322 38.322 3.832 38.322
2. 1.945 19.448 57.770 1.945 19.448
3. 0.893 8.925 66.696
4. 0.822 8.221 74.917
5. 0.617 6.166 81.082
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was significant (P  <  0.001). These findings 
indicate sampling adequacy, and the items can                                       
be  considered  appropriate  for  factor  analyses.

Discussion 

	 The aim of the present study was to 
develop an adapted Malay version of the English                          

Table 4: Rotated factor loadings of PSS items and the corrected item-total correlation
Item Factor 1

(α = 0.85)
Factor 2
(α =0.70)

Corrected item-
total correlation

1. In the last month, how often have you been 
upset because of something that happened 
unexpectedly?

0.710 -0.131 0.506

2. In the last month, how often have you felt that 
you were unable to control the important things 
in your life?

0.803 -0.083 0.601

3. In the last month, how often have you felt 
nervous and “stressed”?

0.742 -0.109 0.557

4. In the last month, how often have you felt 
confident about your ability to handle your 
personal problems?

-0.001 0.776 0.237

5. In the last month, how often have you felt that 
things were going your way?

0.004 0.730 0.245

6. In the last month, how often have you found 
that you could not cope with all the things that 
you had to do?

0.745 -0.001 0.591

7. In the last month, how often have you been 
able to control irritations in your life?

-0.014 0.703 0.384

8. In the last month, how often have you felt that 
you were on top of things?

-0.151 0.672 0.355

9. In the last month, how often have you been 
angered because of things that were outside of 
your control?

0.804 -.0131 0.568

10. In the last month, how often have you felt 
difficulties were piling up so high that you could 
not overcome them?

0.836 -0.021 0.622

Abbreviation: PSS = Perceived Stress Scale

PSS-10 scale. Overall, the results of this study 
support the validity and reliability of the Malay 
version of the PSS-10. This study found that 
the Malay version of the PSS-10 had 2 factors 
that accounted for 57.8% of the variance                                                    
(38.3% and 19.5%, respectively). According to 
Cohen’s original analysis, the 2 factors accounted 
for 25.9% and 15.7% of the variance, respectively 

Table 5: Floor and ceiling of the 2 factors of the PSS (n=242)
Factor Number 

item
Mean 
(SD)

Minimum Maximum Range Reaching 
floor, n 
(%)

Reaching 
ceiling, n 

(%)
Factor 1 Items 1, 

2, 3, 6, 9, 
and 10

11.9 
(4.4)

0 24 24 6 (2.5) 1 (0.4)

Factor 2 Items 4, 
5, 7, and 8

7.0 (2.7) 0 16 16 1 (0.4) 7 (2.9)

Abbreviation: PSS = Perceived Stress Scale 
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(6). Previous research on different language 
versions of the PSS-10 found that the PSS-10 
had 2 latent factors and that 2 factors accounted 
for 52% to 58% of the variance (13–16,19). The 
minimum acceptable value for factor loading is                                                             
0.30 (20). In 1988, Cohen and Williamson (6) 
found that the factor loadings of the scale items 
were 0.42 and higher. In the current study, all 
items met this criteria, and the factor loadings 
were high (ranging from 0.67–0.84). Previous 
studies found a minimum factor loading of                                                                               
0.32 and a maximum of 0.88 (13–16,19). 
	 In this study, the first factor weighted 
most heavily items that were negatively worded 
(e.g., been upset, unable to control things, felt 
nervous, and stressed) and the second factor 
reflected positively worded items (e.g., able to 
control irritation and ability to handle personal 
problems). Similar findings were reported by 
Cohen and Williamson (6). Hewitt et al. (21) 
called the first factor ‘‘perceived distress’’ because 
it included items referring to negative affective 
reactions. In contrast, the second factor was 
labelled ‘‘perceived coping’’ because it included 
items reflecting perceptions of coping ability for 
stressful events. Cronbach’s alpha coefficient                                                        
was 0.78 for the 10 items of the Malay PSS, which 
was similar to that reported for the original version 
(0.78)  (6). Cronbach’s alpha coefficient was                                                                                                  
0.85 for the first factor and 0.70 for the second 
factor. Both are acceptable and not far from 
the values reported in the original version                                   
(0.72–0.81) (21). A Cronbach’s alpha of 0.70                  
or more was considered acceptable (22). The 
test-retest reliability in this study for the 3 week 
interval was good (ICC above the criterion of 0.75)
(23). A 3-weeks interval for test-retest reliability 
was used in this study to ensure comparability 
with other studies (14). Cohen et al. (11) found              
a test-retest reliability of 0.85 and 0.55 for                
2-days  and  6-weeks  intervals, respectively. 

Limitations of the study
	 The use of a homogeneous sample of 
undergraduate students from only 1 university and  
1 college may have affected the generalisability 
of this study. Another limitation of this study is               
the absence of concurrent validity assessment, 
which is recommended for future studies. 

Conclusion 

	 The present study of a sample of 
undergraduate university students demonstrates 
that the Malay version of the PSS-10 is a reliable 
and valid measure of stress among medical 

students in Malaysia. Future research should 
involve more diverse, heterogeneous samples to 
rule out the effect of sample homogeneity on the 
results. Research on the concurrent validity of 
this measure is recommended. 
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