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ABSTRACT 
Several studies on job stress have been conducted among nurses, teachers, clerks, lecturers, laboratory technicians, 
petroleum and automotive workers and the calculated prevalences ranged from 20-35%; associated factors identified 
include high job demand, low job control and poor social support. Thus, the aim of the present study was to determine 
the prevalence and associated factors of stress in dental healthcare workers of an institution of higher learning in 
Kelantan. A cross-sectional study of the prevalence and associated factors of stress in 54 dental healthcare workers of 
an institution of higher learning in Kelantan [response rate of 63.5 percent] was conducted in March 2006. The Malay 
version of the validated Depression, Anxiety and Stress Scale and Karasek’s Job Content Questionnaire were used as 
research instruments in this study. Informed consents were obtained from all participants. The prevalence of stress was 
22.2%. One (1.9%) staff member experienced severe stress whilst 20.4% experienced mild to moderate stress. After 
controlling for age, sex, marital status and duration of work, psychological job demand (adj. b 0.61, 95% CI 0.21, 
1.00, p=0.003), toxic exposures (adj. b 1.41, 95% CI 0.47, 2.35, p=0.004) and overtime work (adj. b 5.67, 95% CI -
1.18, 10.16, p=0.015) were directly associated with reported stress in dental healthcare workers. High psychological 
job demand, increased toxic exposures at work and increased overtime work were significantly associated with stress 
in dental healthcare workers. These findings can be used to guide preventive measures to reduce stress in dental 
healthcare settings.  
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INTRODUCTION 

There is some evidence to suggest that job stress 
plays an important role in some types of chronic 
health problems such as cardiovascular diseases, 
musculoskeletal disorders and psychological 
illness (Weinberg and Francis, 2000). The issue 
of job stress is of utmost importance to the public 
health community and working populations. The 
economic costs of job stress in general (such as 
absenteeism and lost productivity) are difficult to 
estimate but most importantly, there is a potential 
for preventing much illness and death (Huda et 
al., 2004).  

Healthcare workers are working in an 
organizational and work environment that is in a 
state of rapid change. This high pace of change 
has affected the health of workers in the health 
sector. Increases in the intensity and volume of 
physical work, together with increases in social 
and psychological demands, are having a 
detrimental effect on their health (Kramer, 2001). 
Numerous studies have shown high levels of 
psychological stress in doctors, nurses and other 
healthcare professionals working in various 
situations (O’Connor, 2000).  

Since the establishment of the dental 
higher learning institution in Kelantan, dental 
healthcare workers in this institution are expected 
to face increasingly demanding work task, both 
physically and psychologically. As a newly 
established organization with new job content, 
administration and environment, workers must 
constantly deal with more complicated and highly 
demanding clienteles that becomes more stressful 
due to understaffing, tight schedules, 
overwhelming paperwork, malfunctioning 
equipment, complex hierarchies of authorities 
and skills, and dependent and demanding 
patients. Thus, this environment has potentially 
serious implications, not only for the individuals, 
but also for the quality of higher education.  

It is important to understand how work-
associated stress affects these workers, and what 
causal factors are operational in their working 
environment. Therefore, the purpose of the 
present study was to determine the prevalence 
and associated factors of stress in dental 
healthcare workers. 
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MATERIALS AND METHODS 

Study Design  
In March 2006, we conducted a cross-sectional 
study of all dental healthcare workers in an 
institution of higher learning in Kelantan. 
 
Sample Size 
The estimation of sample size was performed 
using single proportion formula with 95% 
confidence interval (Daniel, 1999). Sample size 
calculation was based on the 33.3% prevalence of 
job stress among laboratory technicians in 
Hospital Universiti Sains Malaysia (Aziah et al., 
2004). We set the precision at 10% and the 
calculated sample size was 85. 
 
Recruitment of Study Subjects 
Permission to carry out the study was obtained 
from the Dean of the institution. A total of 85 
self-administered questionnaires were sent. The 
workers were also given a written guarantee of 
confidentiality. The confidential questionnaires 
were sent together with a copy of the permission 
from the Dean and an explanation regarding the 
questionnaire. Workers were met at their worksite 
during working hours for data collection. 
 
Research Protocol 
The study protocol was reviewed and approved 
by the Research and Ethics Committee, School of 
Medical Sciences, Universiti Sains Malaysia, 
Kelantan Health Campus. 
 
DASS Stress Scale  
A Malay version of the DASS Stress Scale was 
derived from the Malay version of the Depression 
Anxiety Stress Scale (DASS) questionnaire. The 
DASS Stress Scale items is a self-report scale 
designed to measure the negative emotional states 
of stress containing 14 items scored according to 
the Likert scale of 0-3 (0 Did not apply to me at 
all, 1 Applied to me to some degree, or some of 
the time, 2 Applied to me a considerable degree, 
or a good part of the time, and 3 Applied to me 
very much, or most of the time). A pilot study 
among automotive workers found that the scale 
demonstrated good Cronbach’s alpha and 
construct validity (Edimansyah et al., 2005). In 
order to determine the prevalence of stress, raw 
scores for the DASS stress scale were summed 
and converted into z scores. Based on the z 
scores, workers scoring less than 0.5 are 
considered normal; 0.5 to 1.0, mild stress; 1.0 to 
2.0, moderate stress; 2.0-3.0, severe stress; and 

more than 3.0, extremely severe stress (Lovibond 
and Lovibond, 1995; Lovibond and Lovibond, 
2002). 
 
Job Content Questionnaire (JCQ) 
A validated Malay version of the Job Content 
Questionnaire (JCQ) was used to measure the 
psychosocial work factors. The Malay version 
was derived from the recommended format with 
81 items of JCQ 1.5 (Revised 1996) including 
added scales and extensions of original scales for 
the Framingham version (Karasek et al., 1998; 
Karasek, 1985). Most items were scored on a 
Likert scale of 1 to 4 (strongly disagree, disagree, 
agree and strongly agree; or often, sometimes, 
rarely and never). All variables were calculated 
using the formulae for Job Content instrument 
scale construction provided in the Job Content 
Questionnaire and User Guide (Karasek, 1985). 
In this study, the Malay version of the JCQ scales 
measured 14 aspects of psychosocial work factors 
including skill discretion (6 questions), created 
skill (3 questions), decision authority (3 
questions), decision latitude (9 questions), 
psychological job demand (5 questions), job 
insecurity (6 questions), total psychological 
stressors (15 questions), co-workers support (6 
questions), supervisor support (5 questions), 
social support (11 questions), physical exertion 
(one question), hazardous conditions (5 
questions), toxic exposures (3 questions) and total 
physical hazards (9 questions).  A pilot study in 
automotive workers found that all scales 
demonstrated good Cronbach’s alphas and 
construct validity (Edimansyah et al., 2005). 
Information on education, marital status, job title, 
and work history were also obtained from the 
workers. 
 
Statistical Analysis 
Data entry and analysis was done using the SPSS 
version 12.0.1 (SPSS Inc., 2003). Mean and 
standard deviations were calculated for 
continuous variables, and frequencies and 
percentages for categorical variables. The 
associated factors of stress in dental healthcare 
workers were analysed in several steps. Firstly, 
data exploration and simple linear regression 
analysis were done on all variables of 
psychosocial work factors, work and 
demographics as independent variables and stress 
as outcomes variables. In multiple linear 
regression analysis, stepwise, backward and 
forward variable selection procedure were 
performed on all psychosocial work factors, 
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occupational and socio-demographic items 
(independent variables) and the stress item 
(outcome variable) to obtain the preliminary 
main-effect model. The model was also tested for 
two-ways interaction and multi-collinearity. 
Variables such as age, marital status and duration 
of work were added to the model to control their 
potential confounding effect. Then, the model 
was checked for overall fitness, all assumptions 
including normality and equal variance of 
residuals, and linearity of each independent 
numerical variable through residual plots. 
Standardized residuals were used to identify 
outliers. Statistical significance was considered if 
p<.05. Two-sided hypothesis testing was applied 
for all tests. 
 
RESULTS  
Socio-demographic Characteristics 
Fifty-four workers responded to the questionnaire 
with a response rate of 63.5% (54/85). Table 1 
shows the socio-demographic characteristics of 
the dental healthcare workers. The average age of 
the worker was 33.6 years. Majority (81%) were 
at least STPM holders. Mean duration of work 

and salary were 4.2 years and RM2516.2, 
respectively. 

Table 2 shows the prevalence of stress of 
these dental healthcare workers. The prevalence 
of stress was 22.2%. One dental healthcare 
worker (1.9%) experienced severe stress whilst 
20.4% experienced mild to moderate stress. 

Simple linear regression analysis of 2 
socio-demographic factors, 14 psychosocial work 
characteristics and 4 occupational factors on 
stress in dental healthcare workers showed that 
significant associated factors of stress were total 
psychological stressors (crude. b 0.38, 95% CI 
<0.01, 0.76, p=0.049) and duration of work 
(crude. b 0.05, 95% CI -0.38, 0.48, p=0.050). 
After controlling for age, sex, marital status and 
duration of work, multivariate analysis revealed 
that psychological job demand (adj. b 0.61, 95% 
CI 0.21, 1.00, p=0.003), toxic exposures (adj. b 
1.41, 95% CI 0.47, 2.35, p=0.004) and overtime 
work (adj. b 5.67, 95% CI -1.18, 10.16, p=0.015) 
were significantly and positively associated with 
reported stress in dental healthcare workers 
(Table 3). 

 
Table 1 Socio-demographic and occupational characteristics of 54 dental healthcare workers 

 No. % 
1. Age (year) 33.6a 9.2b 
2. Salary (RM)  2516.2a 2518.8b 
3. Duration of work (year) 4.2a 4.7b 
4. Sex   

a. Male 28 51.9 
b. Female 26 48.1 

5. Marital Status    
a. Single 19 35.2 
b. Married 35 64.8 

6. Education    
a. Primary school 2 3.7 
b. SRP/PMR 1 1.9 
c. SPM 7 13.0 
d. STPM or diploma 18 33.3 
e. Degree or more 26 48.1 

7. Shift work                 
a. Yes 4 7.4 
b. No 50 92.6 

8. Overtime   
a. Yes  34 63.0 
b. No 20 37.0 

a mean,  b standard deviation 
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Table 2 Prevalence of stress in 54 dental healthcare workers 

 Severity of stress 
Normal Mild Moderate Severe Job title 
No. (%) No. (%) No. (%) No. (%) 

• Assistant Administrative Officer 5 (  9.3) 0 ( 0.0) 0 (  0.0) 1 ( 1.9) 
• Dental Technologist 7 (13.0) 3 ( 5.6) 1 (  1.9) 0 ( 0.0) 
• Deputy Registrar 2 (  3.7) 0 ( 0.0) 0 (  0.0) 0 ( 0.0) 
• Graphic Designer 1 (  1.9) 0 ( 0.0) 0 (  0.0) 0 ( 0.0) 
• Laboratory Technician 1 (  1.9) 0 ( 0.0) 0 (  0.0) 0 ( 0.0) 
• Lecturer 11 (20.4) 1 ( 1.9) 1 (  1.9) 0 ( 0.0) 
• Junior General Assistant 3 (  5.6) 0 ( 0.0) 2 (  3.7) 0 ( 0.0) 
• Research Assistant 4 (  7.4) 0 ( 0.0) 0 (  0.0) 0 ( 0.0) 
• Research Officer 2 (  3.7) 0 ( 0.0) 1 (  1.9) 0 ( 0.0) 
• Science Officer 2 (  3.7) 0 ( 0.0) 0 (  0.0) 0 ( 0.0) 
• Security Guard 2 (  3.7) 0 ( 0.0) 1 (  1.9) 0 ( 0.0) 
• Technician 2 (  3.7) 0 ( 0.0) 0 (  0.0) 0 ( 0.0) 
• Assistant  Veterinary Officer  0 (  0.0) 1 ( 1.9) 0 (  0.0) 0 ( 0.0) 
Total 42 (77.8) 5 ( 9.3) 6 (11.1) 1 ( 1.9) 

 
 

Table 3 Associated factors of stress in 54 dental healthcare workers 

Simple Linear Regression  Multiple Linear Regression Variable 
 Crude ba 95% CI b t stat. p-value  Adj. bc 95% CI d t stat. p-value 
Psychosocial work factors          
• Skill Discretion 0.06 -0.31, 0.44 0.33 0.744      
• Created Skill 0.73 -0.66, 2.11 1.06 0.291      
• Decision Authority <0.01 -0.29, 0.29 <0.01 0.994      
• Decision Latitude <0.01 -0.17, 0.18 0.04 0.965      
• Psychological Job 

Demand  
0.39 -0.01, 0.79 1.97 0.054  0.61 0.21, 1.00 3.11 0.003 

• Job Insecurity 1.01 -0.26, 2.28 1.60 0.115     
• Total Psychological 

Stressors  
0.38 <0.01, 0.76 2.01 0.049     

• Co-worker Support   0.67 -0.44, 1.77 1.22 0.229      
• Supervisor Support -0.04 -0.63, 0.55 -0.14 0.886      
• Social Support 0.08 -0.39, 0.55 -0.33 0.743      
• Physical Exertion 1.66 -0.65, 3.97 1.44 0.156      
• Hazardous Conditions 0.51 -0.13, 1.16 1.59 0.117     
• Toxic Exposures 0.84 -0.05, 1.75 1.89 0.065 1.41 0.47, 2.35 3.02 0.004 
• Total Physical Hazards 0.34 -0.05, 0.73 1.77 0.082     
Occupational and socio-
demographic factors 

        

• Overtime (1=yes,0=no) 2.28 -1.88, 6.45 1.10 0.276 5.67 -1.18, 10.16 2.55 0.015 
• Shift work  (1=yes,0=no) 1.93 -5.82, 9.68 0.50 0.619     
• Salary (RM) -<0.01 -<0.01, <0.01 -1.48 0.145     
• Duration of work (years) 0.05 -0.38, 0.48 0.23 0.050     
• Age (years) -0.08 -0.31, 0.15 -0.69 0.494     
• Marital status (1=married, 

0=unmarried) 
-1.40 -5.64, 2.84 -0.66 0.511     

a Unstandardized regression coefficients for Crude beta; b Confidence interval for Crude beta; 
c Unstandardized regression coefficients for Adjusted beta controlling for age, sex, marital status and 
duration of work; d Confidence interval for Adjusted beta
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DISCUSSION 

Our study has shown that the DASS Stress 
Scale could identify 22.2% of dental 
healthcare workers as suffering from stress. 
Eleven (20.4%) reported mild to moderately 
severe stress. This finding was lower than the 
prevalence reported by Aziah et al. (2004) 
where the reported prevalence was 33.3% of 
laboratory technicians in Hospital Universiti 
Sains Malaysia. However, the prevalence 
noted in the present study was based on the 
DASS Stress Scale whereas the prevalence 
reported by Aziah et al. (2004) was based on 
the median cut-off value of the JCQ scores. 
We recommend that future studies should use 
the DASS Stress Scale to report the prevalence 
of stress and the JCQ scale to compute the 
variance of stress attributed to the workplace 
using multiple regression analysis. 

Our study shows that psychological 
job demand (adj. b 0.61, 95% CI 0.21, 1.00, 
p=0.003) was significantly and positively 
associated with stress. This result implies that 
high psychological job demand positively 
contributes towards increased symptoms of 
clinical stress such as difficulty relaxing, 
nervous arousal, early upset or agitation, 
irritability, over-reactivity and impatience 
among workers. In other studies, 
psychological job demand scale showed the 
strongest association with related health 
symptoms — workers having higher 
psychological job demands were more likely 
to report body pain, to be injured at the 
workplace, and to sleep less from Mondays 
through to Thursdays (Fischer et al., 2005). 
Sundquist and Johansson (2000) found that 
high work demand among male workers was 
associated with all dependent variables that 
were especially high risks (OR >4.3) of 
reduced vitality, lower social functioning, and 
impaired mental health after adjustment for 
age and time in general practice setting. 

This study also showed that toxic 
exposures (adj. b 1.41, 95% CI 0.47, 2.35, 
p=0.004) were significantly and positively 
associated with stress in dental healthcare 
workers. This finding suggests that those 
workers who have problems with exposures to 
dangerous chemicals, air pollution from dusts, 
smoke, gas, fumes, fibres, or other things and 
dirty or badly maintained areas at their 
workplaces might increase stress among 
workers. The findings from this study were 

compatible with those of Kalimo and Mejman 
(1987) who suggests that exposure to 
chemicals or adverse physical conditions in 
the working environment plays a role in 
shaping the psychosocial environment and 
quite often, the existence of adverse working 
conditions leads to combined, and probably 
aggravated effects on the workers’ health. 
  Overtime work was one of the most 
significant associated factors of stress in dental 
healthcare workers. van der Hulst et al. (2006) 
suggests that working overtime is associated 
with lack of recovery in jobs that are 
characterized by high job demands. Although 
workers in active jobs worked more overtime 
hours than workers in high strain jobs, there 
was no relationship between overtime hours 
and need for recovery in high strain jobs. This 
suggests that high demand, low control and 
long working hours may have cumulative 
effects on the workers’ ability to recover from 
work stress. 
 
CONCLUSIONS 

This study suggests that psychological job 
demand, toxic exposures at work and overtime 
work increased stress experience of dental 
healthcare workers. These findings could be 
used to guide preventive measures to reduce 
stress among these workers and to develop 
further studies towards the intervention of 
stress in the workplace. 
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