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Abstract 
This study was conducted to produce empirical evidence of validity and reliability of the item 
using a survey questionnaire Perceived Stress Scale. The 14-item Perceived Stress Scale (PSS-
14) is one of the most widely used psychological instruments for measuring stress perception 
in practice and research works, but has sparked some controversy regarding its factor 
structure. Furthermore, no study has been conducted to date using a sample of ‘houseman’ 
medical officers to test the reliability and validity of this instrument. The Rasch model analysis, 
aided by Winsteps software Version 3.69.1.11, was used to examine the functional items from 
the reliability and separation of item and respondent, polarity and items fit measuring 
constructs and standardized residual correlation value. The questionnaire was distributed to 
42 ‘houseman’ officers who work in a hospital in Selangor, Malaysia. The findings of this study 
support the use of the PSS-14 as a reliable and valid instrument to assess perceived stress in 
a sample of ‘houseman’ medical officers in Malaysia.  
Keywords: Perceived Stress Scale (PSS), Rasch Model, Validity and Reliability, Malaysia 
 
Introduction 
Rasch measurement model has proven that learning transfer questionnaire has a level of 
validity and reliability then be used to develop a model of learning transfer. This is because 
the use of Rasch measurement model is a solution to the issue of validity as Rasch 
measurement model provides useful statistics and offers a tremendous opportunity to probe 
the validity (Bond & Fox, 2015). In addition, the application of Rasch measurement model in 
a study will be able to facilitate and produce a more efficient, reliable and valid measurement 
while increasing convenience to user (Abdul Aziz et al., 2007). 
 A study to identify the validity and reliability of the instrument is very important for 
maintaining the accuracy of the questionnaire (Ariffin et al., 2010). This is necessary to 
determine the questionnaire to measure what is to be measured consistently and accurately. 
According to Howard and Braun (1988), consistency means that when the same item is tested 
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several time on the same subject at a different time interval, the score result given is 
approximately the same. In conclusion, the reliability is likely to provide a consistent validity. 
This study was performed to produce empirical evidence of the validity and reliability of 
Perceived Stress Scale questionnaire using Rasch measurement model. This is because the 
Rasch measurement model can test the consistency of interpretation of constructs, the 
reliability of the items and the respondent and the accuracy of the test. 

The Perceived Stress Scale has been used by many researchers around the world such 
as general public, school students, patients, seniors, athletes and teenagers (refer Table 1).  
Out of the 19 research works listed in Table 1, 15 used SPSS to analyze the data obtained, 
while four studies used Rasch Model to analyze the data. This indicates that SPSS is a statistical 
mechanism that is still widely used in research compared to the Rasch Model in order to 
determine the instrument’s validity and reliability values. This table also shows that the 
Perceived Stress Scale was administered to adults, adolescents, seniors, medical students, 
nurses, teachers, health ‘frontliners’, university students, and pregnant women.  

Hence, in this study, the researchers use ‘houseman’ medical doctors as the study 
respondents. In fact, researchers also use the Rasch Model as a statistical mechanism to 
determine the validity and reliability of the PSS-14 items.  Therefore, the objectives of this 
analysis are to: 

a. test the reliability and item separation index and the respondent 
b.  detect the polarity items that measure the constructs 
c.  test the item fit of the instrument items  

 
In other words, this paper aims to discuss the findings of Perceived Stress Scale (PSS-14) 
validation study in Malaysian context.  It is not only meant for establishing the validity and 
reliability of the instrument in Malaysian population of ‘houseman’ medical doctors, but most 
importantly, to add and increase such research works which use Rasch Measurement Model 
as a statistical analysis mechanism. 
 
Table 1 
The use of Perceived Stress Scale (PSS) in research works within 2015-2020  

Article & Author  Respondents 
Year 

Version 
Statistical 
Analysis 

Measuring Stress – Methods and Tools                                      Romanian 
Adults 

2020 
Romanian SPSS 

Measuring Stress in Australia: Validation of the 
Perceived Stress Scale (PSS-14) in a National Sample 

Australian 
Citizens 

2020 
English 

Rasch 
Model 

The Examination of Sleep Quality for Frontline 
Healthcare Workers during the Outbreak of COVID-19 

Healthcare 
‘Frontliners’ 

2020 
English SPSS 

Correlation between Stress Scores and Self-Regulated 
Learning Perception Scores in Pakistani Students 

1st-5th Year 
Medical 
Students 

2020 
English SPSS 

Stress beyond Coping? A Rasch analysis of the Perceived 
Stress Scale (PSS-14) in an Aboriginal Population 

Aboriginal 
Women 

2019 
English 

Rasch 
Model 

Construct Validity of the Perceived Stress Scale (PSS-14) 
in a Sample of Early Childhood Teacher Candidates 

Korean 
University 
Students 

2019 
English SPSS 

Cross-cultural Validation of the Student Nurse Stress 
Index Scale: A Descriptive Survey targeting Student 
Nurses in China 

China Nursing 
Students 

2019 
Chinese SPSS 
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Psychometric Properties of the Perceived Stress Scale in 
a Sample of German Dementia Patients and their 
Caregivers 

German 
Citizens 

2018 
English SPSS 

The Vietnamese Version of the Perceived Stress Scale 
(PSS-10): Translation Equivalence and Psychometric 
Properties among Older Women 

Vietnamese 
Old Women 

2017 
Vietnamese SPSS 

Validity and Reliability of the Cohen 10-item Perceived 
Stress Scale in Patients with Chronic Headache: Persian 
Version 

Persian 
Citizens 

2017 
Persian SPSS 

Perceived Stress Scale: Confirmatory Factor Analysis of 
the PSS-14 and PSS-10 Versions in Two Samples of 
Pregnant Women from the BRISA cohort 

Pregnant 
Women 

2017 
Chinese SPSS 

Psychometric Evaluation of Turkish Version of the 
Perceived Stress Scale with Turkish College Students 

Turkish 
College 

Students 

2017 Turkish SPSS 

Rasch Analysis of the Perceived Stress Scale: 
Transformation from an Ordinal to a Linear Measure 

Students 2017 English Rasch 
Model 

The German Version of the Perceived Stress Scale (PSS-
10): Evaluation of Dimensionality, Validity, and 
Measurement Invariance with Exploratory and 
Confirmatory Bifactor Modeling 

Registrants of 
Statutory 

Health 
Insurance 
Company 

2017 German SPSS 

Psychometric Properties of the Perceived Stress Scale 
(PSS): Measurement Invariance between Athletes and 
Non-Athletes 

Athletes and 
Non-Athletes 

2016 English SPSS 

The Construct Validity of the Perceived Stress Scale General 
Public 

2016 English Rasch 
Model 

Reliabilty and Validity of the 4-item Version of the 
Korean Perceived Stress Scale 

Nursing 
Students 

2016 Korean SPSS 

Korean Versions of the Perceived Stress Scale (PSS-14, 10 
and 4): Psychometric Evaluation in Patients with Chronic 
Disease 

Chronic 
Disease 
Patients 

2016 English SPSS 

Cross-cultural Adaptation and Validation of the Danish 
Consensus Version of the 10-item Perceived Stress Scale 

Outpatients 2015 Danish SPSS 

 
 
Methodology 
The Perceived Stress Scale (PSS) was developed by Cohen et al. (1983) in order to measure 
the extent to which situations in one’s life are appraised as stressful. Several alternate 
versions of the PSS exist, which vary in the number of items used to describe perceived stress. 
There are three versions of the PSS, namely PSS-14, PSS-10 and PSS-4 (Cohen & Williamson, 
1988). Thus, Lee (2012) conducted a comprehensive review of the psychometric properties 
of the PSS and reported that all versions of the PSS have acceptable psychometric properties. 
This study employs a survey by distributing questionnaires developed by Cohen and his 
colleagues. The questionnaire consists of 14 items, on 5-point Likert scale. The PSS 14 
Questionnaires were distributed to 42 house officers who are working at a government 
hospital in Selangor, Malaysia. 

The number of respondents in the pilot study was adequate because, according to   
Cooper & Schindler 2012, the number of respondents who suitable for the pilot study is 
between 25 to 100 people. Whereas, Johanson and Brooks (2010) suggest a minimum number 
of 30 people for a pilot study in which the aim is to study early or development scale. Data 
were analyzed with the aid of the software Winsteps version 3.69.1.1 
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Results  
Through Rasch measurement model approach, the researchers perform an examination of 
the item functional in terms of: 
 

a. item reliability and separation of the respondents 
b. detecting polarity items that measure the constructs based on the PTMEA CORR 
c. items fit measuring constructs 

 
Reliability and Separation Items and Respondent 
Based on Rasch measurement model approach, the acceptable reliability Cronbach's Alpha 
(α) is between 0.71-0.99, where it is at the best level (71% - 99%). The findings of the pilot 
study found that the reliability obtained based on the Cronbach Alpha (KR 20) is 0.88. This 
indicates that this instrument is a reliable instrument and suitable for the specified sample. 
dSo this value shows instruments used are in very good condition and effectively with a high 
level of consistency thus can be used in the actual research. 

The analysis also performed on the instrument as a whole, namely the reliability and 
the separation of the item and the respondent. Table 2 shows the reliability and separation 
items where the reliability of the items was 0.95, while the separation of items is 4.50. Based 
on the reliability of the items, the value of 0.95 indicates are in good condition and acceptable 
(Bond & Ford, 2007). According to Linacre (2004), the separation index is better when the 
value is more than the value of 2.0. 

While the reliability of the respondents is 0.88, and the separation of the respondents 
is 2.46. This shows that the respondents are very high reliability and very good. This is because 
Bond and Fox (2007) describe the reliability of more than 0.8 is good and stronger acceptable. 
While the separation of the respondents showed good separation of the item difficulty level 
appropriate to the Linacre (2004), which describes the separation of more than 2.0 is a good 
value. 
 
Table 2 
Reliability and Separation Item and Respondent for the Entire Construct Instruments: Pilot 
Study 

SUMMARY OF 14 MEASURED Item 
------------------------------------------------------------------------------- 
|          TOTAL                         MODEL         INFIT        OUTFIT    | 
|          SCORE     COUNT     MEASURE   ERROR      MNSQ   ZSTD   MNSQ   ZSTD | 
|-----------------------------------------------------------------------------| 
| MEAN      88.8      42.0         .00     .23       .98    -.1    .97    -.1 | 
| S.D.      20.7        .0        1.11     .01       .25    1.2    .25    1.1 | 
| MAX.     123.0      42.0        2.02     .24      1.45    2.0   1.40    1.7 | 
| MIN.      52.0      42.0       -1.78     .22       .63   -1.7    .63   -1.7 | 
|-----------------------------------------------------------------------------| 
| REAL RMSE    .24 TRUE SD    1.09  SEPARATION  4.50  Item   RELIABILITY  .95 | 
|MODEL RMSE    .23 TRUE SD    1.09  SEPARATION  4.72  Item   RELIABILITY  .96 | 
| S.E. OF Item MEAN = .31                                                     | 
------------------------------------------------------------------------------- 
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SUMMARY OF 42 MEASURED Person 
------------------------------------------------------------------------------- 
|          TOTAL                         MODEL         INFIT        OUTFIT    | 
|          SCORE     COUNT     MEASURE   ERROR      MNSQ   ZSTD   MNSQ   ZSTD | 
|-----------------------------------------------------------------------------| 
| MEAN      29.6      14.0         .28     .40       .98    -.2    .97    -.2 | 
| S.D.       7.3        .0        1.18     .01       .62    1.5    .60    1.4 | 
| MAX.      45.0      14.0        2.72     .42      2.74    3.5   2.63    3.1 | 
| MIN.      12.0      14.0       -2.60     .39       .25   -2.8    .23   -2.7 | 
|-----------------------------------------------------------------------------| 
| REAL RMSE    .44 TRUE SD    1.09  SEPARATION  2.46  Person RELIABILITY  .86 | 
|MODEL RMSE    .40 TRUE SD    1.11  SEPARATION  2.77  Person RELIABILITY  .88 | 
| S.E. OF Person MEAN = .18                                                   | 
------------------------------------------------------------------------------- 
Person RAW SCORE-TO-MEASURE CORRELATION = 1.00 
CRONBACH ALPHA (KR-20) Person RAW SCORE RELIABILITY = .88 

 
Polarity Item by PTMEA CORR Value 
The Point Measure Correlation (PTMEA CORR.) is to detect polarity items intended to test the 
extent to which the construction of constructs achieves its goal. If the value contained in the 
PTMEA CORR is the positive (+), it shows the item measure the constructs to be measured 
(Bond & Ford, 2007).  On the other hand, if the value is negative  (-), the item is not developed 
to measure the constructs to be measured. Thus it needs to be improved or dropped because 
the item is not lead to the question (not focus) or difficult to answer by the respondent.  

Based on Table 3, there are all items that get PTMEA CORR. are positive, which indicates 
that the items measuring the constructs to be measured (Bond & Ford 2007). Whereas, the 
negative PTMEA CORR indicated item needs to give attention or should be repaired or 
removed. The rest of PTMEA CORR. is positive despite the lowest positive value of item S4 
(0.43), S10 (0.46), and S12 (0.41). Thus purification items should be done. However, based on 
these findings show that positive items moving in one direction with construct and able to 
measure constructs and does not conflict with the constructs being measured. If the PTMEA 
CORR. is high, then the item is able to distinguish between respondents capability. 
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Table 3 
A Part of Point Measure Correlation Value 

 OUTFIT PT-Measure Exact Match 
Item 

MNSQ ZSTD CORR. EXP. OBS% EXP% 

1.38 1.7 .41 .61 50.0 50.1 S12 

1.40 1.7 .43 .61 54.8 53.9 S4 

1.22 1.0 .46 .61 54.8 56.5 S10 

1.30 1.2 .51 .61 42.9 58.3 S13 

.95 -0.1 .58 .63 54.8 57.3 S6 

.93 -0.2 .60 .62 61.9 54.2 S5 

.95 -0.1 .63 .62 61.9 59.6 S9 

.63 -1.7 .64 .62 69.0 59.7 S7 

.78 -1.0 .65 .61 59.5 49.7 S1 

.83 -0.8 .72 .62 54.8 51.8 S3 

.74 -1.2 .72 .61 57.1 51.4 S11 

.93 -0.2 .74 .61 50.0 55.8 S8 

.72 -1.4 .77 .61 54.8 49.7 S2 

 .80 -0.8 .78 .61 66.7 58.3 S14 

MEAN .97 -0.1   56.6 54.7  

S.D .25 1.1   6.6 3.6  

 
Item Fit Measure Constructs 
Items fit measures the constructs that can be seen through the infit and outfit Mean Square 
(MNSQ). According to Bond and Fox (2007), the outfit and infit MNSQ should be in the range 
of 0.6 to 1.4 to ensure the items are suitable for measuring the constructs.  If the infit or outfit 
MNSQ value is more than 1.4 logit, it gives meaning to a confusing item. On the other hand, 
if the MNSQ value is less than 0.6 logit, it shows that the item is too easily anticipated by the 
respondents (Linacre 2021). Besides that, the outfit and infit ZSTD value should also be within 
-2 to +2 (Bond & Fox, 2007). But if the outfit and infit MNSQ be accepted, the ZSTD index can 
be ignored (Linacre 2007). 
 

Therefore, if this condition is not met, then the item can be considered to be removed 
or having purified. Table 4 shows the misfit order featuring all 14 items having the range of 
0.6 to 1.4 analysis statistics: misfit order. Thus from this diagnosis, there were all 14 items 
having purified by looking at the needs of researchers and experts. 
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Table 4 
Item Fit Based on MNSQ Value 

------------------------------------------------------------------------------------------- 
|ENTRY   TOTAL                  MODEL|   INFIT  |  OUTFIT  |PT-MEASURE |EXACT MATCH|      | 

|NUMBER  SCORE  COUNT  MEASURE  S.E. |MNSQ  ZSTD|MNSQ  ZSTD|CORR.  EXP.| OBS%  EXP%| 
Item | 

|------------------------------------+----------+----------+-----------+-----------+------| 
|    12    113     42   -1.28     .22|1.39   1.9|1.38   1.7|  .41   .61| 50.0  50.1| S12  | 

|     4     52     42    2.02     .23|1.45   2.0|1.40   1.7|  .43   .61| 54.8  53.9| S4   | 
|    10     92     42    -.21     .23|1.30   1.3|1.22   1.0|  .46   .61| 54.8  56.5| S10  | 
|    13     87     42     .06     .23|1.25   1.1|1.30   1.2|  .51   .61| 42.9  58.3| S13  | 

|     6     64     42    1.36     .24| .93   -.2| .95   -.1|  .58   .63| 54.8  57.3| S6   | 
|     5     57     42    1.75     .23| .99    .0| .93   -.2|  .60   .62| 61.9  54.2| S5   | 
|     9     75     42     .73     .24| .93   -.2| .95   -.1|  .63   .62| 61.9  59.6| S9   | 

|     7     80     42     .45     .24| .63  -1.7| .63  -1.7|  .64   .62| 69.0  59.7| S7   | 
|     1    107     42    -.98     .22| .79  -1.1| .78  -1.0|  .65   .61| 59.5  49.7| S1   | 
|     3    123     42   -1.78     .23| .86   -.7| .83   -.8|  .72   .62| 54.8  51.8| S3   | 

|    11    104     42    -.83     .22| .74  -1.3| .74  -1.2|  .72   .61| 57.1  51.4| S11  | 
|     8     94     42    -.32     .23| .93   -.2| .93   -.2|  .74   .61| 50.0  55.8| S8   | 

|     2    108     42   -1.03     .22| .72  -1.5| .72  -1.4|  .77   .61| 54.8  49.7| S2   | 
|    14     87     42     .06     .23| .84   -.7| .80   -.8|  .78   .61| 66.7  58.3| S14  | 

|------------------------------------+----------+----------+-----------+-----------+------| 
| MEAN    88.8   42.0     .00     .23| .98   -.1| .97   -.1|           | 56.6  54.7|      | 

| S.D.    20.7     .0    1.11     .01| .25   1.2| .25   1.1|           |  6.6   3.6|      | 
------------------------------------------------------------------------------------------- 

 
Discussion and Conclusion 
All in all, the findings of this study indicated that the PSS-14 questionnaire was valid and 
reliable in all items. The items and respondent were shown to have high reliability and 
separation indices. In addition, all items appeared to fit the Rasch Measurement Model with 
a good five-point Likert scale. Based on the results obtained, 14 items meet the requirements 
analysis and should be retained.  

In conclusion, the Rasch Measurement Model can be used to produce a valid and 
reliable instrument effectively. Thus, based on the examination of the validity and reliability 
of these instruments, these instruments indicate the quality of the fit to be used for the 
‘houseman’ medical officers in Malaysia.  
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