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Abstract: This study aimed to determine the prevalence and factors associated with poor sleep 
quality among secondary school teachers in the state of Selangor, Malaysia. This was a cross sec-
tional study, conducted in two phases. Phase I tested the reliability of the Pittsburgh Sleep Quality 
Index in the Malay language (M-PSQI), whereas Phase II determined the prevalence and factors 
associated with poor sleep quality where a total of 1,871 secondary school teachers were studied. 
Participants were recruited using multistage sampling. Self-administered questionnaire was used to 
collect data on socio-demographic and teaching characteristics, comorbidities and characteristics of 
sleep. The M-PSQI was used to measure sleep quality. The Depression Anxiety Stress Scale-21 was 
used to measure mental health status. Results showed that the M-PSQI had a good internal con-
sistency and moderate reliability. The prevalence of poor sleep quality was 61 (95% CI: 54–67)%. 
Total teaching hours/day, depression and stress were significantly associated with poor sleep quality 
in the univariate analysis, while only stress (OR 1.04; 95% CI 1.02–1.05%) remained significant 
in the multivariate analyses. In conclusion, stress level of the secondary school teachers should be 
reduced to improve sleep quality.
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Introduction

Teachers form a significant proportion of the workforce 
globally as well as in Malaysia. According to the Ministry 
of Education, Malaysia, teachers are among the largest 
professional group of the country’s workforce. Teaching is 
viewed as a demanding and stressful profession1). Teach-
ers are burden with high load of administrative duties 

in addition to teaching, as well as increasing academic 
demands from both students and parents. Teachers also 
face constant challenges of having to update their teaching 
methodologies, and some may seek to upgrade their quali-
fications through specialization courses2, 3). Some teachers 
may attempt to increase income by teaching extra classes 
after school. All these may affect their sleep duration or 
sleep quality.

Sleep duration is easily measured but it may not be 
comprehensive as duration of sleep does not indicate the 
quality of sleep. One can have an adequate duration of 
sleep which is of poor quality. Sleep quality is one of the 
important factors for maintaining good physical and men-
tal health4). Poor sleep quality may affect body function 

*To whom correspondence should be addressed. 
E-mail: moyfm@ummc.edu.my
aNor Asma MUSA and Foong Ming MOY contributed equally

©208 National Institute of Occupational Safety and Health

Industrial Health 208, 56, 407–418 Original Article

This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial No Derivatives (by-nc-nd) License. 
(CC-BY-NC-ND 4.0: https://creativecommons.org/licenses/by-nc-nd/4.0/)



N MUSA et al.408

Industrial Health 208, 56, 407–418

and give negative mental, emotional and physical effects, 
similar as low grade depression5). Sleep quality is also re-
lated with metabolic syndrome, poor glucose metabolism 
and poor control of blood pressure; contributing to higher 
risks of cardiovascular diseases6, 7), poor mental healh8, 9) 
and poor quality of life10–12).

The prevalence of poor sleep quality varies depend-
ing on the methodology used in studies ie: objective 
(polysomnography) or subjective/self-perceived measures 
(questionnaires). An ideal screening instruments would 
incorporate all items relevant to the concept of sleep 
dysfunction and be able to differentiate “good” and “poor” 
sleepers13).

Polysomnography is the gold standard providing valid 
measures of sleep duration, efficiency, fragmentation, and 
architecture14). However, it usually requires an overnight 
stay in a sleep laboratory or clinic, which is unpractical in 
epidemiology research. Some self-perceived sleep quality 
questionnaires includes the Consensus Sleep Diary15) and 
Pittsburgh Sleep Quality Index16). The Pittsburgh Sleep 
Quality Index (PSQI) is one the most widely used ques-
tionnaires17). It is able to assess subjective sleep quality 
over the past month and to differentiate between “good” 
and “poor” sleepers18). The PSQI questionnaire had been 
extensively validated in the English version as well as 
other languages and cultures with good validity and reli-
ability17–20).

The prevalence of poor sleep quality in western coun-
tries lies between 20–30% and increase with age21). Be-
tween 15% to 20% of adults reported having chronic sleep 
problems13). A review of sleep disorders in Asia found that 
people were not only sleeping less, but also their quality 
of sleep was getting worse22).

In Malaysia, there are limited studies conducted on 
sleep quality. Among Malaysian population aged 30 to 
70 yr in four urban areas in Selangor, the prevalence of 
poor sleep quality with symptoms of insomnia was 33.8%, 
with 12.2% of them reported to have chronic insomnia23). 
Another study among nurses reported the prevalence of 
poor sleep quality (PSQI>5) as 57.8%24). Study among 
undergraduate students reported 16 to 67% having poor 
sleep quality25–27). All the above mentioned studies used 
PSQI as the measurement tool for sleep quality except the 
one conducted in urban area in Selangor23).

Previous studies reported that risk factors of poor sleep 
quality among teachers included being women23), having 
lower levels of emotional support or being single, divorced 
or widowed28, 29); lack of physical activity and smoking30).

As the PSQI is commonly used in our country in mea-

suring sleep quality, we attempted to translate the PSQI 
into the Malay (national) language and test the reliability 
of the Malay version PSQI (M-PSQI) in our local setting, 
as well as to estimate the prevalence and determine the 
associated factors of poor sleep quality among secondary 
school teachers in the state of Selangor, Malaysia.

Subjects and Methods

Study design and sampling method
This study was conducted in two phases. Phase I was 

a cross sectional study, testing the reliability of M-PSQI 
conducted in public secondary schools from Kuala Lum-
pur (n=2) and Selangor (n=4). The schools were sampled 
using convenient sampling method. All teachers from the 
selected schools were invited to participate.

Phase II was a cross-sectional study using multistage 
sampling to recruit the participants. Seventy percent of all 
public secondary schools (excluding those participated in 
Phase I) in all the districts (ten) from the state of Selangor 
were invited to participate. All eligible teachers from the 
selected schools were invited. Participation was volun-
tary. The inclusion criteria were permanently employed 
teachers who worked for more than six months. Pregnant 
teachers were excluded. Data collection was carried out 
from June to November 2013. This study was part of the 
CLUSTer cohort study31).

Ethics clearance and approval
Ethical approval was obtained from the Medical Eth-

ics Committee of the University Malaya Medical Centre 
(UMMC) (Ref No.950.1). Permission was obtained from 
the Ministry of Education, Malaysia (Reference number: 
KP (BPPDP)/603/5/JLD.12 (24)); Education Department 
in the states of Wilayah Persekutuan and Selangor; and the 
school principals. Informed consent was obtained from 
participants prior to data collection.

Data collection
In phase I, we translated the PSQI into the Malay (na-

tional) language using the forward and backward method. 
Test-retest reliability of the final translated M-PSQI was 
assessed over 2–3 wk interval. Socio-demographic infor-
mation including age, sex, and highest education levels 
achieved was also inquired using a self-administered ques-
tionnaire.

In phase II, a self-administered questionnaire was used 
to ascertain socio-demographic information including 
age, sex, and highest education levels achieved. Teach-
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ing characteristics such as number of students taught per 
class, total teaching hours per day (in school and extra 
classes after school), years of teaching and subjects taught 
according to teachers’ qualification, were also enquired. 
Self-reported comorbidities such as diabetes mellitus and 
hypertension diagnosed by medical doctors was enquired. 
The M-PSQI and Depression, Anxiety and Stress Scale 21 
(DASS 21) were used to measure sleep quality and mental 
health respectively.

Pittsburgh Sleep Quality Index (PSQI)
The PSQI consists of 19 items grouped in seven do-

mains. The domains are sleep duration, sleep disturbance, 
sleep latency, daytime dysfunction due to sleepiness, 
overall sleep quality, sleep efficiency and dependency on 
medicine to sleep. The scores of each statement ranged 
from 0=no difficulty (better sleep quality), 1=mild diffi-
culty, 2=moderate difficulty and 3=severe difficulty (worse 
sleep quality). Each domain’s scores were summed to 
produce a global measure of sleep quality and the scores 
ranged from 0 to 21. Total score of above five is defined as 
poor sleep quality. Higher score indicates poorer quality of 
sleep. High degree of internal consistency was observed 
among the PSQI domains; with Cronbach α of 0.83 was 
reported19).

The PSQI was found to be a valid instrument in dif-
ferentiating healthy participants from patients. The 
PSQI’s validity was supported by polysomnographic 
findings16, 19, 32). Overall test-retest reliability of the PSQI 
global score was high, with a reliability of 0.90 two days 
after administration, and 0.87 on an average of 45 d17).

Depression, Anxiety and Stress Scale (DASS 21)
Depression, anxiety, and stress were measured using 

the Depression, Anxiety and Stress Scale (DASS 21)33) 
which consists of 21 questions; seven under each domain. 
DASS 21 inquires the experience in the past week and 
each item is scored from 0 (did not apply to me at all) to 3 
(applied to me very much). The total scores were summed 
and multiplied by 2 . Normal scores for depression were 0 
to 9, anxiety 0 to 7 and stress were 0 to 14. Higher scores 
imply mental health problem. The original DASS-21 has 
Cronbach’s alpha (internal consistency) ranging from 0.76 
to 0.8433), while the Malay version of DASS21 by Ramli 
et al.34) used in this study had comparable results, with 
Cronbach’s alpha ranging from 0.74 to 0.84.

Statistical analysis
The internal consistency of M-PSQI was assessed using 

Cronbach’s α coefficients. Spearman’s correlation coef-
ficients and Intra-class correlation (ICC) coefficients were 
used to assess the reliability of the M-PSQI questionnaire. 
Cohen’s κ coefficient was used to examine the agreement 
on quality of sleep classification.

Complex sample analyses were carried out as samples 
were weighted to account for unequal probabilities of 
selection and non-response in the multi-stage sampling 
used35). Other than descriptive analyses, the associations 
of poor sleep quality with the independent variables 
(socio-demographic characteristics, teaching character-
istics, comorbidities and mental health) was conducted 
using χ2 tests. Complex sample analyses with multiple 
logistic regression were performed. In the modelling strat-
egy, independent variables with p<0.05 were included in 
the univariate analyses, using the enter method. Adjusted 
odds ratios with 95% confidence intervals were reported. 
A p-value of less than 0.05 was considered statistically 
significant. Statistical analyses were undertaken using the 
IBM SPSS Statistic version 21.0.

Results

In Phase I, the number of participants that filled the M-
PSQI at the first and second administrations were 175 and 
162 respectively (response rate for both tests=92.6%). 
Majority of the participants were females (87.7%), Malays 
(72.8%) and married (77.8%). More than two third of 
them were degree holders (82.1%). The mean (SD) age 
of the participants was 39 (8) yr with the range between 
24–55 yr old.

The Cronbach’s α coefficients for global score was 0.82 
and for each domain ranged from 0.64 to 0.82; indicating 
good internal consistency. The Intra-class Correlation (ICC) 
coefficients for global score and the individual domains 
ranged from 0.45 to 0.70 indicating low to moderate reli-
ability (Table 1).

In phase II, a total of 155 schools (70% of all national 
secondary schools in Selangor) were randomly sampled. 
Of a total of 134 schools that were successfully contacted 
via telephone calls, 94 schools’ principals agreed to par-
ticipate. From the 94 schools, 1,871 (out of 6,735) teachers 
participated in the study (response rate=27.8%). The main 
reasons for non-participation were not interested or busy, 
while some teachers were unavailable during data collec-
tion days. Some of them were attending courses or meet-
ing outside schools, or accompanying students for sports 
events. Therefore complex sample analyses with weighted 
samples were carried out to account for non-response and 
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unequal probabilities of sampling.
The participants were majority females (87.4%), Malays 

(86.4%) and married (89%). To be a secondary school 
teacher, the minimum qualification is diploma level, 
while most teachers (84.7%) have degree qualification. 
There were also teachers with post-graduate qualifications 
such as master and doctorate degrees. About half of them 
(44.6%) were in the age range of 40–49 yr old. Most of the 
participants (89%) reported teaching subjects equivalent to 
their qualifications. Almost half of them had been teach-
ing for 10 to 19 yr (41.3%) and 65% of them taught extra 
classes. Mean number of students taught per class was 33. 
The mean teaching hours a day during school time was 4.1 
(95% CI 3.0–5.2) h. Meanwhile, the mean total teaching 
hours with extra class a day was 5.1 (95% CI 4.4–5.9) h. 
Only 11.7% of the participants had diabetes mellitus and 
22.5% had hypertension. The means (95% confidence 
interval) of mental health scores were 5.8 (95% CI 5.2–6.5) 
for depression, 8.0 (95% CI 6.9–9.1) for anxiety and 9.5 
(95% CI 9.3–9.8) for stress (Table 2).

The scores for each domain of M-PSQI are presented 
in Table 3. The mean global score of M-PSQI was 5.45 
(95% CI: 3.80–7.09). The prevalence of poor sleep quality 
among the participants was 61% (95% CI 53.9–66.7%). 
Only 21% of them had sleep duration of seven hours and 
more. Most of them (74.3%) had mild difficulty in the 
PSQI disturbance domain. Forty three percent had no dif-
ficulty in falling asleep (PSQI latency). Majority of them 
(70%) had mild difficulty in PSQI day dysfunction due to 
sleepiness. However, 81% of them had good PSQI sleep 

efficiency and 97% did not use sleeping medicine to sleep 
during the past month. Eighty seven percent self-reported 
that their overall sleep quality was fairly good to very 
good.

In the univariate analyses, poor sleep quality was as-
sociated with total teaching hours (odds ratio (OR) 1.06; 
95% CI: 1.02–1.11), depression score (OR 1.09; 95% CI: 
1.04–1.15), anxiety score (OR 1.09; 95% CI: 1.08–1.11) 
and stress score (OR 1.08; 95% CI: 1.06–1.10) (Table 4). 
In the multivariate model, stress was the only significant 
factor (OR 1.04; 95% CI: 1.02–1.05) of poor sleep quality.

Discussion

This study aimed to determine the prevalence and fac-
tors associated with poor sleep quality among secondary 
school teachers in the state of Selangor, Malaysia; using 
the Pittsburgh Sleep Quality Index in the Malay language 
(M-PSQI). Our results found that the prevalence of poor 
sleep quality among these teachers was relatively high 
(61%). Stress was the only factor associated with poor 
sleep quality in the adjusted model.

The participants in both phases of our study were pre-
dominantly females, Malays, married and degree holders; 
corresponded with the characteristics of public secondary 
school teachers in our country36, 37).

There was evidence of high internal consistency and 
moderate reliability on the M-PSQI. Comparable results 
were reported by other studies17, 19, 38–41), which ranged 
from 0.74 to 0.85. The internal consistency of M-PSQI 

Table 1.	 Internal consistency and reliability of M-PSQI

M-PSQI
Internal consistency 

Cronbach’s α

Reliability

ICC 95%CI
Spearman correlation 

coefficient (p) 
κ

M-PSQI Global Scores 0.821 0.7 (0.60–0.76) 0.674a 0.442
Subscores

PSQI Duration 0.821 0.7 (0.61–0.77) 0.702a -
PSQI Disturbance 0.723 0.6 (0.45–0.66) 0.625a -
PSQI Latency 0.77 0.62 (0.52–0.71) 0.575a -
PSQI Daydys 0.653 0.45 (0.32–0.57) 0.609a -
PSQI HSE 0.64 0.45 (0.32–0.56) 0.300a -
PSQI SLPQual                        0.76 0.6 (0.50–0.70) 0.607a -
PSQIMeds 0.8 0.66 (0.56–0.74) 0.664a -

ap<0.001.
M-PSQI: Pittsburgh Sleep Quality Index-Malay version; PSQI Duration: Duration of sleep; PSQI Disturbance: 
Sleep Disturbance; PSQI Latency: Sleep latency; PSQI Daydys: Day dysfunction due to sleepiness; PSQI HSE: 
Sleep Efficiency; PSQI SLPQual: Overall sleep quality; PSQIMeds: Need Medicine to sleep; ICC: Intra class 
Correlation; CI: confidence Interval.
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Table 2.   Socio-demographic, comorbidities, teaching characteristics and mental health scores of the par-
ticipants (n=1,871)

n (weighted %) (95% CI) Mean (95% CI)

Gender n=1871
Male 249 (12.6%) (1.2–62.1)
Female 1,622 (87.4%) (37.9–98.8)

Age (yr) n=1871
 <30                                                                    166 (9.4%) (0.7–60.8)
 30–39                                                                                                                                              527 (28.8%) (10.6–58.0)
 40–49                                                          870 (44.6%) (6.2–90.7)
 ≥50                                   308 (17.2%) (7.6–34.7)

Ethnicity n=1,871
Malay                                                                                                                                               1,614 (86.4%)  (64.7–95.6)
Chinese                                                       126 (6.6%)  (3.5–12.2)
Indian                                                                                           114 (6.2%)  (1.4–24.1)
Others                            17 (0.8%)  (0.2–4.0)

Religion n=1,871
Islam                                                     1,628 (87.0%)  (67.4–95.6)
Buddhism                                                        95 (4.8%)  (4.1–5.7)
Hinduism                                                   99 (5.5%)  (1.7–16.1)
Christianity 41 (2.2%)  (0.1–28.7)
Others                      8 (0.5%)  (0.4–0.5)

Marital status* n=1,867
Single                                                                                                                                              141 (7.7%)  (1.5–31.1)
Married                                                  1,668 (89.0%)  (78.1–94.9)
Divorce 28 (1.6%)  (0.4–6.8)
widow             30 (1.7%)  (0.6–4.3)

Education level*                                              n=1,856
Secondary school/Diploma 64 (3.3%)  (1.6–6.7)
Degree 1,569 (84.7%)  (73.5–91.7)
Masters/PhD 223 (12.0 %)  (6.9–20.3)

Comorbidities: Diabetes mellitus n=1,871
No 1,646 (88.3%) (75.3–94.9)
Yes 225 (11.7%)  (5.1–24.7 )

Hypertension n=1,871
No 1,459 (77.5%) (59.9–88.8)
Yes 412 (22.5%)  (11.2–40.1)

Teaching characteristics:
Subjects teaching equivalent to teachers qualification* n=1,858

No 203 (10.8%) (2.8–33.4)
Yes 1,655 (89.2%)  (66.6–97.2)

 Experience  in years n=1,833 16.32 (12.2–20.5)
<10 403 (22.4%)  (2.0–80.5)
10–19 765 (41.3%)  (16.3–71.8)
 ≥20 665 (36.3%)  (22.9–52.2)

Teach extra class n=1,871
No 862 (44.0%) (23.0–67.4)
Yes 1,009 (56.0%)  (32.6–77.0)

Number of students taught per class* n=1,790 33 (32–35)
Duration of teaching hours a day during school time* n=1,797 4.1 (3.0–5.2)
Total hours of teaching with extra class a day* n=1,477 5.1 (4.4–5.9)
Duration of co-curriculum activities per week (h)* n=1,799 2.5 (2.5–2.6)
Mental health:

Depression* n=1,821 5.8 (5.2–6.5)
Anxiety* n=1,821 8.0 (6.9–9.1)
Stress*   n=1,827 9.5 (9.3–9.8)

*Total not equal to 1,871 due to missing data.
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was slightly better than Shochat et al.42) in the Hebrew 
version, with internal consistency (Cronbach’s alpha) for 
the global scores were 0.70 and 0.52 for clinical sample 
and non-clinical sample respectively. Our results on 
Intra-class correlation for the global score and individual 
domains ranged between 0.45 to 0.70, which implied low 
to moderate reliability. Thus, the M-PSQI is a stable and 
reliable tool in measuring sleep quality.

Majority of our teachers spent six to less than seven 
hours in bed, similar as another study43). It has also been 
reported that most people sleep about five to six hours a 
night, although some people may need between seven and 
eight hours of sleep44). Study by Cherasse reported that 

41% of Japanese slept less than 7 h a day while 12% of 
Indonesians slept less than 6 h22). In comparison, our par-
ticipants had shorter sleep duration and poorer sleep qual-
ity. Therefore, it is suggested that our participants should 
increase their sleep duration around one to two hours.

One third of our participants reported mild sleep distur-
bance and mild days dysfunction due to sleepiness. Day-
time sleepiness may be due to reduction in wakefulness, 
decrease in night time sleep or a combination of both43). 
Although one third of our participants reported mild sleep 
disturbance and mild day dysfunction, majority of them 
did not take any medicine to sleep, contradicting with 
another study that reported almost one-third of those with 

Table 3.   PSQI sleep parameters of the participants (n=1,871)

Domains of PSQI n (weighted %) 95% CI

PSQI Duration
No difficulty (7 h and more) 386 (20.6%) (7.9–43.9)
Mild difficulty (6 to <7 ) 709 (38.0%) (29.3–47.7)
Moderate difficulty (5 to <6 h) 559 (30.0%) (18.1–45.3)
Severe difficulty (< 5 h) 217 (11.4%) (3.3–32.8)

PSQI Disturbance 
No difficulty (0) 106 (6.0%) (0.9– 31.6)
Mild difficulty (1 to 9) 1,391 (74.3%) (59.8–84.8)
Moderate difficulty (>9 to 18) 357 (18.8%) (15.7–22.4)
Severe difficulty  (> 18) 17 (0.9%) (0.0–65.3)

PSQI Latency 
No difficulty (0) 802 (43.1%) (35.5–51.1)
Mild difficulty (1–2) 752 (40.6%) (29.6–52.6)
Moderate difficulty (3–4) 274 (14.2%) (6.1–29.8)
Severe difficulty (5–6) 43 (2.1%) (0.0–54.1)

PSQI Day dysfunction due to sleepiness 
No difficulty (0)   355 (18.8%) (17.1–20.6 )
Mild difficulty (1–2) 1,299 (69.5%) (66.7–72.2 )
Moderate difficulty (3–4) 195 (10.5%) (7.8–14.0 )
Severe difficulty (5–6) 22 (1.1%) (0.3–3.9 )

PSQI Sleep Efficiency 
No difficulty (85 and above) 1,503 (80.5%) (39.9–96.3)
Mild difficulty (75 to <85 ) 229 (11.9%) (3.9–30.8)
Moderate difficulty (65 to <75) 90 (5.2%) (0.7–30.7)
Severe difficulty (<65) 49(2.5%) (0.2–22.6)

PSQI Overall Sleep Quality 
Very good 341 (17.7%) (10.9–27.4)
Fairly good 1,291 (69.7%) (52.6–82.7)     
Fairly bad 228 (12.1%) (7.0–20.0)
Very bad 11 (0.5%) (0.1–.5)

PSQI Medicine (Use of  sleeping medicine)
Not during the past month 1,815 (97.0%) (82.3–99.5)
Less than once a week 35 (1.9%) (1.3–2.8)
Once or twice a week 14 (0.8%) (0.0–22.8)
Three or more times a week 7 (0.3%) (0.0–99.5)
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Table 4.	 Factors associated with poor sleep quality

Characteristics

Categories of sleep quality
Univariate logistic 

regression
**Multivariate logistic 

regression

n
Poor  

(PSQI global >5) 
n (weighted %)

Good 
(PSQI global ≤5) 
n (weighted %)

Crude OR 
 (95% CI)

Adjusted OR 
 (95% CI)

Gender 1,871
Male 150 (60.4%) 99 (39.6%) 1.00 -
Female 984 (60.5%) 638 (39.5%) 1.00 (0.24–4.21)

Age (yr) 1,871 -
 <30                                                                    105 (65.3%) 61 (34.7%) 1.00
 30–39 324 (60.6%) 203 (39.4%) 0.82 (0.50–1.34)
 40–49                                                          512 (57.7%) 358 (42.3%) 0.72 (0.31–1.71)
 ≥50                                   193 (64.9%) 115 (35.1%) 0.98 (0.71–1.35)

Ethnicity# 1,871 -
Malay          979 (60.1%) 635 (39.9%) 1.00
Chinese                                                       73 (59.3%) 53 (40.7%) 0.97 (0.46–2.03)
Indian                                                                                           74 (69.5%) 40 (30.5%) 1.52 (0.52–4.39)
Others                            8 (49.0%) 9 (51.0%) -

Religion# 1,871 -
Islam                                                     988 (60.1%) 640 (39.9%) 1.00
Buddhism                                                        56 (60.5%) 39 (39.5%) 1.02 (0.50–2.09)
Hinduism                                                   64 (70.3%) 35 (29.7%) 1.57 (0.27–9.15)
Kristianity 21 (53.1%) 20 (46.9%) 0.75 (0.65–1.87)
Others   5 (53.1%) 3 (46.9%) -

Marital status 1,867
Single 84 (60.3%) 57 (39.7%) 1.00 -
Married                                                  1,012 (60.4%) 656 (39.6%) 1.01 (0.63–1.60)
Divorce and widow     38 (69.0%) 20 (31.0%) 1.47 (0.12–17.87)

Education level  1,856
Diploma 37 (58.0%) 27 (42.0%) 1.00
Degree 964 (61.2%) 605 (38.8%) 1.14 (0.90–1.50) -
Masters/PhD 129 (59.3%) 94 (40.7%) 1.06 (0.22–5.19)

Comorbidities Diabetes mellitus 1,871
No 984 (59.5%) 662 (40.5%) 1.00 -
Yes 150 (67.8%) 75 (32.2%) 1.43 (0.86–2.40)

Hypertension 1,871
No 882 (60.2%) 577 (39.8%) 1.00 -
Yes 252 (61.5%) 160 (38.5%) 1.06 (0.65–1.71)

Teaching characteristics: Subjects teaching 
equivalent to teachers qualification 

1,858

No 128 (62.1%) 75 (37.9%) -
Yes 1,003 (60.7%) 652 (39.3%)

Experience in years 1,833
<10 yr 244 (60.6%) 159 (39.4%)
10–19 yr 476 (60.8%) 289 (39.2%) 1.00 -
 ≥20 yr 396 (60.9%) 269 (39.1%) 1.01 (0.14–7.32)

Teach extra class 1,871
No 497 (58.4%) 365 (41.6%) -
Yes 637 (62.2%) 372 (37.8%) 1.00
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sleep disturbances took medications to sleep5). The reasons 
they did not take medication to sleep could be due to the 
fear of addiction, difficulty in getting sleeping medicines, 
taking their poor sleep quality for granted, or they were 
probably able to cope with poor sleep quality without the 
need for sleeping medicines.

The prevalence of poor sleep quality among our par-
ticipants was 60.5%, higher than some local studies. In a 
study among Malaysian adults in urban areas of Selangor, 
the prevalence of poor sleep quality with symptoms of 
insomnia was 33.8%, with 12.2% having chronic insom-
nia45). Another study among nurses in Melaka, using the 
PSQI, found 57.8% had poor sleep quality (PSQI >5)24). 
The difference observed in the first study may be due to 
different tool used in the assessment of sleep quality, while 
the second study using the same tool had comparable 
results. However, detailed reseach is required as nurses 
are subject to shift work which may be different from the 
teaching profession.

Although the prevalence of poor sleep quality estab-
lished from the PSQI was high among our participants, 
majority of the participants rated their overall sleep quality 
as fairly good and very good. The discrepancy may be due 
to our participants not aware of their sleep quality prob-
lem. It may imply that poor sleep quality was prevalent 

without their knowledge and no precautionary measures 
were taken. Their ignorance in sleep problem should be 
addressed promptly as it may affect their physical and 
mental health as well as quality of life9, 10).

Most of other studies showed that women were more 
likely to report sleep problems than men due to household 
chores that lead to bed time delay23, 46, 47). Likewise, our 
study showed higher proportion of women reported sleep 
problem than men although the differences is not statisti-
cally significant. Sleep quality was frequently reported to 
decline with age48) but we did not find significant associa-
tion between age and sleep quality.

Being widow and divorce were more likely to have poor 
sleep quality compared to single49). They may also have 
poor relationships, contributing to poor sleep quality com-
pared to those with good social ties. Nevertheless, we did 
not find any significant association among our participants 
in marital status with poor sleep quality.

Teaching hours was significantly associated with poor 
sleep quality in the univariate analysis. Previous study 
showed that teachers who taught more than ten hours per 
week were more likely to wear out emotionally50). There-
fore this could imply that emotional exhaustion caused 
poor sleep quality51). It is thus recommended that teachers 
reduce their teaching hours, especially the extra classes to 

Characteristics

Categories of sleep quality
Univariate logistic 

regression
**Multivariate logistic 

regression

n
Poor  

(PSQI global >5) 
n (weighted %)

Good 
(PSQI global ≤5) 
n (weighted %)

Crude OR 
 (95% CI)

Adjusted OR 
 (95% CI)

Sleep duration# 1,871
7 h and more 32 (8.3%) 354 (91.7%) 1.00
6 to <7 h 175 (24.7%) 534 (75.3%) 3.62 (2.43–5.41)*
5 to <6 h 396 (70.8%) 163 (29.2%) 26.88 (17.92–40.30)*
<5 h 200 (92.2%) 17 (7.8%) 130.15 (70.49–240.31)*

Number of students taught per class 1,790 - - 1.01 (0.10–1.02) -
Duration of teaching hours per day  
during school time

1,797 - - 1.08 (1.00–1.17) -

Total hours of teaching with extra  
class per day

1,477 - - 1.06 (1.02–1.11)* 1.05 (0.94–1.17)

Duration of co-curriculum activities  
per week (h)

1,799 - - 1.022 (0.90–1.17)

Mental Health: Depression 1,821 - -
Anxiety 1,821 - - 1.09 (1.08–1.11)* 1.03 (0.96–1.12)
Stress   1,827 - - 1.08 (1.06–1.10)* 1.04 (1.02–1.05)*

*p<0.05.
**Adjusted for total hours of teaching with extra class per day, depression, anxiety and stress.
# did not include in multivariate model as there is collinearity between sleep duration and PSQI total score.

Continuation of Table 4
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avoid physical and emotional exhaustion.
Teachers also need to be involved in administration 

and clerical duties. Most of them have to enter students’ 
data and exam marks into the online system after working 
hours (7:30 am to 1:00 pm) as the system may be over 
congested during working hours. Sometimes the teachers 
may have to wait until midnight for the online system to 
be less congested, which may reduce their duration of 
sleep.

In the univariate analyses, both depression and anxiety 
were significantly associated with poor sleep quality. The 
odds of having poor sleep quality was nine percent higher 
for every unit increase in depression score, higher than 
study by Stringhini et al 52). Similarly reported in other 
studies, the higher the anxiety score, the higher odds of 
poor sleep quality52, 53). Teachers may experience anxiety 
about their students’ academic performance, which forms 
part of their key perfomance index. Of note, the associa-
tions between depression and anxiety with sleep quality 
became insignificant after adjusted for confounders.

Stress remained a significant factor of poor sleeep qual-
ity in both univariate and multivariate analyses. In DASS 
21, stress was assessed in terms of difficulty relaxing, 
nervous arousal, and being easily upset/agitated, irritable/
over-reactive and impatient33). All these symptoms may 
influence sleep quality. In our study, the odds of having 
poor sleep quality was 8% higher for every unit increase 
in stress scores univariately, but the magnitude was at-
tenuated to 4% in the multivariate analysis. Stress faced 
by teachers may arise from the high demand for students’ 
excellent academic performance from parents and school 
management. Work overload and repetitive tasks were also 
associated with poor sleep quality47).

Teachers’ poor mental health and poor sleep quality can 
impact on the school instructional system50) which may 
influence the students’ academic performance. In addition, 
the teachers’ health and quality of life may also be affected 
due to poor sleep quality. Therefore, it is recommended 
that teachers to be screened for sleep quality and mental 
health routinely. These measures may improve quality of 
life, daily work and job performance; reduced accidents 
due to poor concentration or unsustainable attention43).

Limitations and strengths
There are several limitations that need to be addressed 

while interpreting the results. First, recall bias cannot be 
ruled out as sleep quality and its associated factors were 
self-reported. PSQI which is a self perceived question-
naire may be inferior compared to objective measures 

(ie: polysomnography), however PSQI is well established 
and widely used where comparison between studies can 
be carried out. Polysomnograph may not be feasible to be 
carried out in epidemiological studies with large sample 
size. In addition, some potential confounders such as do-
mestic burden of caring for children and household duties, 
family make-up, age of children and care responsibilities 
were not taken into consideration in this study. Sleep dis-
order and factors associated with disrupted sleep such as 
surrounding climate, housing standards, partners’ sleeping 
habits were also not inquired. Further, causal relationship 
between poor sleep quality and its associated factors can 
not be established in this cross sectional design. Finally, 
the generalizability of results may be limited to secondary 
school teachers only. Future research with prospective 
design should be carried out among teachers from the 
primary or vocational schools as well as other occupation 
cohorts. Objective measurement using polysomnograph 
should also be used.

Nonetheless, this study is a step forward as there were 
limited studies investigating the prevalence and the as-
sociated factors of poor sleep quality among teachers. The 
questionnaire used in our study was translated into the 
local language and found to be reliable. The huge sample 
size provided adequate power. In addition, the multistage 
sampling procedure used ensured the sample were repre-
sentative of all secondary school teachers. Although the 
response rate was relatively low, however complex sample 
analyses with weightage addressed the issues of unequal 
probabilities of selection and non-response. Application 
of sample weights ensured that the results estimated on 
the sample were representative of the intended secondary 
school teacher population54). Units that are oversampled 
have a smaller weight value so that, when weighted, those 
oversampled units have less influence in the analysis55).

Conclusion

The M-PSQI is reliable to be used in our local setting. 
There was slightly more than half of the secondary school 
teachers reported with poor sleep quality. Stress was a 
significant factor of poor sleep after adjusting for other 
confounders. It is recommended that evaluation of sleep 
quality and mental health particularly in stress among 
teachers should be carried out and intervention such as 
counseling or stress management should be implemented 
accordingly.



N MUSA et al.416

Industrial Health 208, 56, 407–418

Acknowledgements

We are grateful to all the school administrators and 
teachers for their cooperation and participation in our 
study. The approval from the Ministry of Education, Ma-
laysia for the conduct of the study is acknowledged. Not 
forgeting the contribution of all CLUSTer research team 
members in this study. This study was supported by the 
Ministry of Education, High Impact Research grant (H-
20001-00-E2000069).

Conflict of Interests

No conflict of interests declared.

References

	 1)	 Stoeber J, Rennert D (2008) Perfectionism in school 
teachers: relations with stress appraisals, coping styles, and 
burnout. Anxiety Stress Coping 21, 37–53.   

	 2)	 Jamil H, Razak NA, Raju R, Mohamed AR (2007) 
Teacher professional development in Malaysia: issues and 
challenges.

	 3)	 Goh PSC (2012) The Malaysian Teacher Standards: a look 
at the challenges and implications for teacher educators. 
Educ Res Policy Pract 11, 73–87.  

	 4)	 Thoits PA (2011) Mechanisms linking social ties and 
support to physical and mental health. J Health Soc Behav 
52, 145–61.   

	 5)	 Ohayon MM (2002) Epidemiology of insomnia: what we 
know and what we still need to learn. Sleep Med Rev 6, 
97–111.   

	 6)	 Kita T, Yoshioka E, Satoh H, Saijo Y, Kawaharada M, 
Okada E, Kishi R (2012) Short sleep duration and poor 
sleep quality increase the risk of diabetes in Japanese 
workers with no family history of diabetes. Diabetes Care 
35, 313–8.   

	 7)	 Hoevenaar-Blom MP, Spijkerman AM, Kromhout D, van 
den Berg JF, Verschuren WM (2011) Sleep duration and 
sleep quality in relation to 12-year cardiovascular disease 
incidence: the MORGEN study. Sleep 34, 1487–92.   

	 8)	 Ramsawh HJ, Stein MB, Belik SL, Jacobi F, Sareen J 
(2009) Relationship of anxiety disorders, sleep quality, and 
functional impairment in a community sample. J Psychiatr 
Res 43, 926–33.   

	 9)	 Reid KJ, Martinovich Z, Finkel S, Statsinger J, Golden R, 
Harter K, Zee PC (2006) Sleep: a marker of physical and 
mental health in the elderly. Am J Geriatr Psychiatry 14, 
860–6.   

	10)	 Strine TW, Chapman DP (2005) Associations of frequent 
sleep insufficiency with health-related quality of life and 
health behaviors. Sleep Med 6, 23–7.   

	11)	 Shao MF, Chou YC, Yeh MY, Tzeng WC (2010) Sleep 

quality and quality of life in female shift-working nurses. J 
Adv Nurs 66, 1565–72.   

	12)	 Hayashino Y, Fukuhara S, Suzukamo Y, Okamura T, 
Tanaka T, Ueshima H, HIPOP-OHP Research group (2007) 
Relation between sleep quality and quantity, quality of life, 
and risk of developing diabetes in healthy workers in Japan: 
the High-risk and Population Strategy for Occupational 
Health Promotion (HIPOP-OHP) study. BMC Public 
Health 7, 129.   

	13)	 Mollayeva T, Thurairajah P, Burton K, Mollayeva S, 
Shapiro CM, Colantonio A (2016) The Pittsburgh sleep 
quality index as a screening tool for sleep dysfunction in 
clinical and non-clinical samples: a systematic review and 
meta-analysis. Sleep Med Rev 25, 52–73.   

	14)	 Littner M, Hirshkowitz M, Kramer M, Kapen S, Anderson 
WM, Bailey D, Berry RB, Davila D, Johnson S, Kushida 
C, Loube DI, Wise M Woodson BT, American Academy 
of Sleep Medicine Standards of Practice Committe (2003) 
Practice parameters for using polysomnography to evaluate 
insomnia: an update. Sleep 26, 754–60.   

	15)	 Carney CE, Buysse DJ, Ancoli-Israel S, Edinger JD, 
Krystal AD, Lichstein KL, Morin CM (2012) The 
consensus sleep diary: standardizing prospective sleep self-
monitoring. Sleep 35, 287–302.   

	16)	 Backhaus J, Junghanns K, Broocks A, Riemann D, 
Hohagen F (2002) Test-retest reliability and validity of 
the Pittsburgh Sleep Quality Index in primary insomnia. J 
Psychosom Res 53, 737–40.   

	17)	 Backhaus J, Junghanns K, Broocks A, Riemann D, 
Hohagen F (2002) Test-retest reliability and validity of 
the Pittsburgh Sleep Quality Index in primary insomnia. J 
Psychosom Res 53, 737–40.   

	18)	 Doi Y, Minowa M, Uchiyama M, Okawa M, Kim K, Shibui 
K, Kamei Y (2000) Psychometric assessment of subjective 
sleep quality using the Japanese version of the Pittsburgh 
Sleep Quality Index (PSQI-J) in psychiatric disordered and 
control subjects. Psychiatry Res 97, 165–72.   

	19)	 Buysse DJ, Reynolds CF III, Monk TH, Berman SR, 
Kupfer DJ (1989) The Pittsburgh Sleep Quality Index: 
a new instrument for psychiatric practice and research. 
Psychiatry Res 28, 193–213.   

	20)	 Spira AP, Beaudreau SA, Stone KL, Kezirian EJ, Lui 
LY, Redline S, Ancoli-Israel S, Ensrud K, Stewart A, 
Osteoporotic Fractures in Men Study (2012) Reliability 
and validity of the Pittsburgh Sleep Quality Index and the 
Epworth Sleepiness Scale in older men. J Gerontol A Biol 
Sci Med Sci 67, 433–9.   

	21)	 Zeitlhofer J, Schmeiser-Rieder A, Tribl G, Rosenberger 
A, Bolitschek J, Kapfhammer G, Saletu B, Katschnig H, 
Holzinger B, Popovic R, Kunze M (2000) Sleep and quality 
of life in the Austrian population. Acta Neurol Scand 102, 
249–57.   

	22)	 Cherasse Y (2011) Overview of sleep and sleep medicine in 
Asian countries. Sleep Biol Rhythms 9, 84–9.  

	23)	 Zailinawati A, Ariff K, Nurjahan M, Teng C (2008) 



FACTORS ASSOCIATED WITH POOR SLEEP QUALITY IN TEACHERS 417

Epidemiology of insomnia in Malaysian adults: a 
community-based survey in 4 urban areas. Asia Pac J 
Public Health 20, 224–33.   

	24)	 Nazatul S, Saimy I, Moy F, Nabila A (2008) Prevalence of 
sleep disturbance among nurses in a Malaysian government 
hospital and its association with work characteristics. J 
Univ Malaya Med Cent 11, 66–71 (JUMMEC).

	25)	 Zailinawati AH, Teng CL, Chung YC, Teow TL, Lee PN, 
Jagmohni KS (2009) Daytime sleepiness and sleep quality 
among Malaysian medical students. Med J Malaysia 64, 
108–10. 

	26)	 Masalamany K, Ngu ST, Abd Manan N, Adam SK (2017) 
Sleep quality among pre-clinical medical students in 
Universiti Putra Malaysia and Universiti Malaya, Malaysia. 
Education in Medicine Journal 9, 23–31.

	27)	 Lai PP, Say YH (2013) Associated factors of sleep quality 
and behavior among students of two tertiary institutions in 
northern Malaysia. Med J Malaysia 68, 195–203. 

	28)	 Troxel WM, Buysse DJ, Matthews KA, Kravitz HM, 
Bromberger JT, Sowers M, Hall MH (2010) Marital/
cohabitation status and history in relation to sleep in midlife 
women. Sleep 33, 973–81.   

	29)	 Hsu HC, Lin MH (2005) Exploring quality of sleep and its 
related factors among menopausal women. J Nurs Res 13, 
153–64.   

	30)	 Chen MY, Wang EK, Jeng YJ (2006) Adequate sleep among 
adolescents is positively associated with health status and 
health-related behaviors. BMC Public Health 6, 59.   

	31)	 Moy FM, Hoe VC, Hairi NN, Buckley B, Wark PA, Koh D, 
Bueno-de-Mesquita HB, Bulgiba AM (2014) Cohort study 
on clustering of lifestyle risk factors and understanding 
its association with stress on health and wellbeing among 
school teachers in Malaysia (CLUSTer)—a study protocol. 
BMC Public Health 14, 611.   

	32)	 Bertolazi AN, Fagondes SC, Hoff LS, Dartora EG, Miozzo 
IC, de Barba ME, Barreto SS (2011) Validation of the 
Brazilian Portuguese version of the Pittsburgh Sleep 
Quality Index. Sleep Med 12, 70–5.   

	33)	 Lovibond PF, Lovibond SH (1995) Manual for the depression 
anxiety stress scales, 2nd Ed., Psychology Foundation of 
Australia, Sydney.

	34)	 Ramli M, Mohd Ariff F, Zain Z (2007) Translation, 
validation and psychometric properties of Bahasa Malaysia 
version of the Depression Anxiety and Stress Scales (DASS). 
ASEAN J Psychiatry 8, 82–9.

	35)	 Bell BA, Onwuegbuzie AJ, Ferron JM, Jiao QG, Hibbard 
ST, Kromrey JD (2012) Use of design effects and sample 
weights in complex health survey data: a review of 
published articles using data from 3 commonly used 
adolescent health surveys. Am J Public Health 102, 
1399–405.   

	36)	 Abdullah F, Aziz NA, Su TT (2011) Factors related to poor 
practice of Pap smear screening among secondary school 
teachers in Malaysia. Asian Pac J Cancer Prev 12, 1347–52. 

	37)	 Parsa P, Kandiah M, Mohd Zulkefli NA, Rahman HA (2008) 

Knowledge and behavior regarding breast cancer screening 
among female teachers in Selangor, Malaysia. Asian Pac J 
Cancer Prev 9, 221–7. 

	38)	 Carpenter JS, Andrykowski MA (1998) Psychometric 
evaluation of the Pittsburgh Sleep Quality Index. J 
Psychosomatic Res 45, 5–13.   

	39)	 Beck SL, Schwartz AL, Towsley G, Dudley W, Barsevick 
A (2004) Psychometric evaluation of the Pittsburgh Sleep 
Quality Index in cancer patients. J Pain Symptom Manage 
27, 140–8.   

	40)	 Germain A, Hall M, Krakow B, Katherine Shear M, Buysse 
DJ (2005) A brief sleep scale for posttraumatic stress 
disorder: Pittsburgh Sleep Quality Index Addendum for 
PTSD. J Anxiety Disord 19, 233–44.   

	41)	 Suleiman KH, Yates BC, Berger AM, Pozehl B, Meza J 
(2010) Translating the Pittsburgh sleep quality index into 
Arabic. West J Nurs Res 32, 250–68.   

	42)	 Shochat T, Tzischinsky O, Oksenberg A, Peled R (2007) 
Validation of the Pittsburgh Sleep Quality Index Hebrew 
translation (PSQI-H) in a sleep clinic sample. Isr Med 
Assoc J 9, 853–6. 

	43)	 de Souza JC, de Sousa IC, Belísio AS, Macêdo de Azevedo 
CV (2012) Sleep habits, daytime sleepiness and sleep 
quality of high school teachers. Psychol Neurosci 5, 257.  

	44)	 Wilson JF (2005) Is sleep the new vital sign? Ann Intern 
Med 142, 877–80.   

	45)	 Fortunato VJ, Harsh J (2006) Stress and sleep quality: the 
moderating role of negative affectivity. Pers Individ Dif 41, 
825–36.  

	46)	 Rahe C, Czira ME, Teismann H, Berger K (2015) 
Associations between poor sleep quality and different 
measures of obesity. Sleep Med 16, 1225–8.   

	47)	 Knudsen HK, Ducharme LJ, Roman PM (2007) Job stress 
and poor sleep quality: data from an American sample of 
full-time workers. Soc Sci Med 64, 1997–2007.   

	48)	 Meng LL, Tang YZ, Ni CL, Yang M, Song HN, Wang G, 
Li YZ, Zhang M, Li DQ (2015) Impact of inflammatory 
markers on the relationship between sleep quality and 
incident cardiovascular events in type 2 diabetes. J Diabetes 
Complications 29, 882–6.   

	49)	 Côté P, van der Velde G, Cassidy JD, Carroll LJ, Hogg-
Johnson S, Holm LW, Carragee EJ, Haldeman S, Nordin M, 
Hurwitz EL, Guzman J, Peloso PM (2009) The burden and 
determinants of neck pain in workers: results of the Bone 
and Joint Decade 2000–2010 task force on neck pain and 
its associated disorders. J Manipulative Physiol Ther 32 
Suppl, S70–86.   

	50)	 Mukundan J, Khandehroo K (2010) Burnout among 
English language teachers in Malaysia. Contemp Issues 
Educ Res 3, 71–6 (CIER).  

	51)	 Jammallo LS, Miller CL, Singer M, Horick NK, Skolny 
MN, Specht MC, O’Toole J, Taghian AG (2013) Impact of 
body mass index and weight fluctuation on lymphedema 
risk in patients treated for breast cancer. Breast Cancer Res 
Treat 142, 59–67.   



N MUSA et al.418

Industrial Health 208, 56, 407–418

	52)	 Stringhini S, Haba-Rubio J, Marques-Vidal P, Waeber G, 
Preisig M, Guessous I, Bovet P, Vollenweider P, Tafti M, 
Heinzer R (2015) Association of socioeconomic status with 
sleep disturbances in the Swiss population-based CoLaus 
study. Sleep Med 16, 469–76.   

	53)	 Antillón M, Lauderdale DS, Mullahy J (2014) Sleep 
behavior and unemployment conditions. Econ Hum Biol 
14, 22–32.   

	54)	 Hahs-Vaughn DL, McWayne CM, Bulotsky-Shearer RJ, 
Wen X, Faria AM (2011) Methodological considerations 
in using complex survey data: an applied example with the 
Head Start Family and Child Experiences Survey. Eval Rev 
35, 269–303.   

	55)	 Thomas SL, Heck RH, Bauer KW (2005) Weighting and 
adjusting for design effects in secondary data analyses. 
New Dir Institutional Res 12, 51–72.  


