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Abstract

Background

Musculoskeletal pain is common among teachers. Work-related psychosocial factors are

found to be associated with the development of musculoskeletal pain, however psychologi-

cal distress may also play an important role.

Objectives

To assess the prevalence of self-reported low back pain (LBP), and neck and/or shoulder

pain (NSP) among secondary school teachers; and to evaluate the association of LBP and

NSP with psychological distress and work-related psychosocial factors.

Methods

This was a cross-sectional study conducted among teachers in the state of Penang, Malay-

sia. The participants were recruited via a two stage sampling method. Information on demo-

graphic, psychological distress, work-related psychosocial factors, and musculoskeletal

pain (LBP and NSP) in the past 12 months was collected using a self-administered question-

naire. Poisson regression was used to estimate the prevalence ratio (PR) for the associa-

tions between psychological distress and work-related psychosocial factors with LBP and

NSP.

Results

The prevalence of self-reported LBP and NSP among 1482 teachers in the past 12 months

was 48.0% (95% Confidence Interval (CI) 45.2%, 50.9%) and 60.1% (95% CI 57.4%, 62.9%)

respectively. From the multivariate analysis, self-reported LBP was associated with teachers

who reported severe to extremely severe depression (PR: 1.71, 95% CI 1.25, 2.32), severe

to extremely severe anxiety (1.46, 95% CI 1.22, 1.75), high psychological job demand (1.29,
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95% CI 1.06, 1.57), low skill discretion (1.28, 95% CI 1.13, 1.47) and poorer mental health

(0.98, 95% CI 0.97, 0.99). Self-reported NSP was associated with mild to moderate anxiety

(1.18, 95% CI 1.06, 1.33), severe to extremely severe anxiety (1.25, 95% CI 1.09, 1.43), low

supervisory support (1.13, 95% CI 1.03, 1.25) and poorer mental health (0.98, 95% CI 0.97,

0.99).

Conclusions

Self-reported LBP and NSP were common among secondary school teachers. Interventions

targeting psychological distress and work-related psychosocial characteristics may reduce

musculoskeletal pain among school teachers.

Introduction

Musculoskeletal pain (MSP) is common among school teachers in both developed and devel-

oping countries. Previous studies found that the prevalence ranged from 20% to 95% [1–4].

The more common reported sites of MSP were neck and shoulder, low back and the upper

limbs [1,4]. However, a recent systematic review suggested that research on MSP among teach-

ers are still lacking, this is more true in Malaysia [1]. We were only able to locate three studies

of MSP conducted among school teachers in Malaysia, all assessing low back pain (LBP) [5–7].

The same systematic review found that MSP among school teachers had a multifactorial

origin, which included individual, physical and psychosocial factors [1]. The individual factors

included female gender and increasing age, which was found to be positively associated with

MSP. Meanwhile, poor postures, inappropriate workstations, lifting and carrying heavy objects

were the common work-related physical factors. The work-related psychosocial factors identi-

fied were high psychological job demands, low job control and low social support.

Other than the above mentioned factors, psychological distress is another factor that needs

to be considered. The concept of psychological distress is a broad label given to a variety of

states and responses related to depression and anxiety. Previous research indicated that there

was a high prevalence of psychological distress among school teachers, however the evidence

on the relationship between psychological distress and MSP is still lacking [5,8,9].

Hence, we aimed to determine the prevalence of self-reported LBP and NSP and to explore

the association between psychological distress and work-related psychosocial factors with LBP

and NSP among school teachers.

Material and methods

Study design

This was a cross-sectional study conducted from January to March 2014. Data was collected

using self-administered questionnaires and anthropometric measures such as weight and

height were measured following standard protocols. This study is the baseline component of

the prospective cohort study on Clustering of Lifestyle risk factors and Understanding its asso-

ciation with Stress on health and wellbeing among school Teachers in Malaysia (CLUSTer)

[10]. CLUSTer was conducted among school teachers in Malaysia, intended to explore the

clustering of lifestyle risk factors and stress, and its association with major chronic medical

conditions such as obesity, hypertension, impaired glucose tolerance, diabetes mellitus, coro-

nary heart diseases, kidney failure and cancers.
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Study population

The study population consists of teachers from all public secondary schools in the state of

Penang, Malaysia. The state of Penang is made up of five districts with a total of 101 public sec-

ondary schools. A two-stage sampling method was employed. First,70% of the public schools

from each district was randomly selected and in the second stage, all the eligible teachers in the

schools which have agreed to participate were invited for the study.

Recruitment process

In the first stage, after the schools were selected; an invitation letter, information sheets

describing the study, the permission letter from the Ministry of Education Malaysia and

Penang Education Department were sent to the heads of the selected schools. Out of the 71

selected secondary schools, 57 secondary schools agreed to participate. In the second stage,

universal sampling was employed. All tenured teachers in the participating schools were eligi-

ble, teachers employed on contract basis and those who were pregnant were excluded. The par-

ticipation of the schools and teachers were entirely voluntary. Ethics clearance was obtained

from the Medical Ethics Committee of the University Malaya Medical Centre (Reference

Number: MEC 950.1). Written informed consent was obtained from all participants prior to

data collection.

Study instruments

Measurement of Musculoskeletal Pain (MSP). The symptoms on MSP were assessed

using the modified Nordic Musculoskeletal Questionnaire (NMQ). The original NMQ consists

of two sections; the first section is a general questionnaire of 40 forced-choice items identifying

areas of the body causing musculoskeletal problems, and the second section consists of 25

forced-choice additional questions relating to the neck, shoulders and lower back which detail

issues such as any accidents affecting each area, functional impact at home and work (change

of job or duties), duration of the problem, assessment by a health professional and musculo-

skeletal problems in the last 7 days [11]. The modified NMQ has six questions enquiring if par-

ticipants had experienced pain in the lower back, neck and/or shoulder (depicted in diagrams)

in the preceding one month and 12 months with binary response (yes/no). However, in this

study, we only reported the 12-month prevalence of LBP and NSP. The NMQ appears as the

accepted method used commonly to measure the prevalence of MSP.

Measurement of psychological factors (psychological distress and mental health). Psy-

chological distress such as depression, anxiety and stress were assessed with the culturally

adapted and validated 21-item Depression Anxiety Stress Scale (DASS21) in the Malay lan-

guage [12]. DASS21 was proven to be valid in both clinical and community settings in

English-speaking countries [13–16]. The internal consistency of DASS21 in Malay language

had Cronbach’s alpha values of 0.84, 0.74 and 0.79 for depression, anxiety and stress scales

respectively [12]. The responses for each item ranged from 0 (did not apply to me at all) to 3

(applied to me very much and most of the time). The total score for each subscale was calcu-

lated and the severity rating was classified as normal, mild to moderate, severe to extremely

severe.

Self-perceived mental health was measured using the Mental Component Summary Scale

(SF-12 MCS) of the 12-item Short Form Health Survey (SF12v2) [17]. The instrument has

good internal consistency (Cronbach’s alpha = 0.70) for the Malay version of SF-12 MCS [18].

The scoring of SF-12 MCS was calculated using the Quality Metric Health Outcomes Scoring

Software. Higher score indicating better mental health.
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Measurement of work-related psychosocial factors. Work-related psychosocial factor

was assessed using the validated Malay version of the Job Content Questionnaire (JCQ). It

demonstrated poor to good internal consistency with Cronbach’s alpha values ranged between

0.50 and 0.84 [19]. JCQ is a 22-item questionnaire with responses for each item ranging from 1

(strongly disagree) to 4 (strongly agree). There are five subscales measured in JCQ, namely

decision authority (three items), psychological job demand (five items), skill discretion (six

items), co-worker support (four items) and supervisor support (four items). The scores for

each of the scale were calculated using the recommended formula [20]. Then, the sum of

scores for each scale was dichotomised based on the median score. For example, a score above

the sample median on psychological job demands was considered as ‘high’ meanwhile below

the sample median considered as ‘low’.

Measurement of socio-demographic characteristics, co-morbidities and health related

behaviours (smoking status & physical activity). Socio-demographic characteristics such as

age, gender and marital status were assessed using the self-administered questionnaire. Infor-

mation on medical conditions diagnosed by physicians such as diabetes mellitus, hypertension,

cardiovascular disease and hypercholesterolemia were self-reported. The participants’ current

smoking status was also enquired.

Physical activity level for the preceding seven days was assessed with the Malay version of

the 7-item International Physical Activity Questionnaire (IPAQ). The total daily activities

were computed based on IPAQ scoring guidelines and was categorised as low (<600 MET-

min/week), moderate (600–1499 MET-min/week) and vigorous (�1500 MET-min/week)

activity [21]. The instrument had good reliability with intraclass correlation coefficients (ICC)

ranging from 0.75 to 0.93 [22].

Measurement of anthropometric parameters. The participants’ weight was measured by

trained field research assistants using the Tanita TBF-310 Body Composition Analyser, with

light clothing but shoes and socks removed. Height was measured with a portable stadiometre

(SECA 217, Hamburg, Germany) without shoes [10]. Body Mass Index (BMI) was calculated

with the formula of weight (kg)/ height (metre)2 and was classified as underweight (BMI

<18.5 kg/m2), normal weight (BMI 18.5–24.9 kg/m2), overweight (BMI 25.0–29.9 kg/m2) and

obese (BMI�30.0 kg/m2) [23].

Statistical analysis

Since complex sampling was used, sampling weight was applied to correct for unequal selec-

tion probabilities and non-response to produce unbiased estimates. Information on total

schools, total schools participated, total teachers in all schools and total teachers participated

were collected in order to calculate the sampling weights.

Frequency and percentage were presented for categorical variables while mean and stan-

dard deviation for normally distributed continuous variables. All statistical tests were two-

sided with the significant level pre-set at p<0.05. Confidence intervals (CIs) were estimated at

the 95% level. The statistical analyses were performed using Poisson regression with robust

estimates of variance to identify association between individual and work-related factors; with

LBP and NSP.As the prevalence of LBP and NSP was high (>10%), prevalence ratio (PRs) was

used instead of odds ratio. Odds ratio tends to over-estimate the strength of association when

the outcome is common.

Variables that were significant in the univariate analysis were included in the multivariate

analysis. Interaction term between job demand and job resources was tested in the univariate

analysis as the central hypothesis of job demands-resources (JD-R) model proposed interac-

tion between high demands and low job resources might affect employee’s health and well-
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being [24]. If the result showed non-significance in the preliminary full model, the interaction

term would be dropped from the final model. The analysis was performed using the Stata Soft-

ware (Stata Corp., LP, College Station, TX), version 11.0.

Results

The response rates for schools and teachers were 80.3% and 32.1% respectively (Fig 1). The

12-month prevalence of self-reported low back pain (LBP) and neck and/or shoulder pain

(NSP) were 48.0% (95% CI: 45.2, 50.9) and 60.1% (95% CI: 57.4, 62.9) respectively. The mean

(standard deviation) age of participants was 41.2 (8.74) years old. Majority of them were

females (81.7%) and non-smoker (98.2%). The ethnic distribution reflected the country’s dis-

tribution in which Malays (69.2%) were the largest group, followed by Chinese (21.9%) and

others (8.9%) (Table 1).

There were slightly higher proportions from those who had� 15 years’ experience in teach-

ing, taught� 4 hours/day, spent<5 hours/day in administrative work. More than half reported

that they were involved in high physical activity, however majority were still overweight and

obese. The proportions on comorbidities were low except hypercholesterolemia which was

slightly more than ten percent.

Fig 1. Flow chart of recruitment process.

doi:10.1371/journal.pone.0172195.g001
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Table 1. Distribution of participants’ characteristics by demographic, individual and work related factors.

Variable Total participants; n

(%)*
Self-reported LBP

(n = 1482); n (%)*
p-value Self-reported NSP

(n = 1482); n (%)*
p- value

Prevalence (95%CI) 48.0 (45.2–50.9) 60.1 (57.4–62.9)

Age Mean (±SD) § 41.2 (8.74) 40.06 (8.61) <0.001 41.02 (8.55) 0.440

Age (years)+ 0.002 0.543

20–29 145 (11.2) 80 (6.4) 84 (6.5)

30–39 467 (32.2) 240 (16.8) 291 (20.2)

40–49 573 (36.7) 268 (17.1) 336 (22.1)

� 50 297 (19.9) 121 (7.8) 171 (11.4)

Gender+ 0.982 0.608

Male 295 (18.3) 145 (8.8) 166 (10.7)

Female 1187 (81.7) 564 (39.3) 716 (49.4)

Ethnicity+ 0.419 0.241

Malay 1056 (69.2) 498 (33.1) 610 (40.5)

Chinese 293 (21.9) 138 (10.2) 185 (14.0)

Others 133 (8.9) 73 (4.8) 87 (5.7)

Level of physical activity (MET-min/week)+ 0.568 0.389

Low (<600) 353 (29.1) 160 (13.3) 202 (16.8)

Moderate (600–1499) 247 (19.5) 120 (9.8) 139 (11.3)

High (>1500) 654 (51.4) 315 (25.1) 397 (31.9)

Body mass index (kg/m2)+ 0.984 0.781

Low (<18.5) 19 (1.7) 10 (0.9) 11 (1.1)

Normal (18.5–24.9) 420 (29.5) 197 (14.2) 260 (18.4)

Overweight (25.0–29.9) 600 (39.7) 288 (18.8) 357 (23.7)

Obesity (>30.0) 443 (29.1) 214 (14.2) 254 (17.0)

Current smoker+ 28 (1.8) 17 (1.1) 0.098 20 (1.4) 0.052

Co-morbidities+

Cardiovascular disease 9 (0.5) 3 (0.2) 0.541 7 (0.4) 0.237

Diabetes mellitus 58 (3.5) 35 (2.1) 0.060 35 (2.2) 0.814

Hypercholesterolemia 205 (13.9) 94 (6.2) 0.352 128 (8.5) 0.802

Hypertension 103 (6.6) 43 (2.7) 0.142 70 (4.6) 0.040

Depression+ <0.001 <0.001

Normal 1081 (72.7) 465 (30.6) 599 (40.1)

Non-severe (mild to moderate 353 (24.4) 211 (14.7) 242 (17.1)

Severe (Severe to extremely severe) 35 (2.9) 27 (2.4) 31 (2.6)

Anxiety+ <0.001 <0.001

Normal 971 (66.2) 401 (27.1) 517 (35.8)

Non-severe (mild to moderate) 305 (21.1) 164 (11.6) 205 (14.2)

Severe (severe to extremely severe) 193 (12.7) 138 (9.2) 151 (10.1)

Stress+ <0.001 <0.001

Normal 1194 (80.4) 526 (34.9) 675 (45.2)

Non-severe (mild to moderate) 233 (16.6) 149 (10.9) 163 (12.2)

Severe (severe to extremely severe) 42(3.0) 27 (2.0) 35 (2.5)

Working characteristics

Teaching years+ 0.013 0.188

<15 694(48.9) 346 (25.3) 424 (30.4)

�15 781 (51.1) 358 (22.7) 455 (29.9)

Teaching hours (per day)+ 0.087 0.138

(Continued )
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Majority of the teachers perceived that they had no issues in depression and stress. How-

ever, slightly less than half of them reported to have problem with anxiety. Majority of the

teachers reported to have high decision authority, high skill discretion, high psychological job

demand, high supervisor and co-worker support.

Those aged 40 years and above had significantly lower odds of self-reported LBP, mean-

while diabetes mellitus (DM) had higher odds of self-reported LBP (Table 2). There was no sig-

nificant association between socio-demographic factors and self-reported NSP. Hypertension

and current smokers were found to have higher odds of self-reported NSP. Psychological dis-

tress namely symptoms of depression, anxiety and stress (either non severe or severe) demon-

strated significant association with self–reported LBP and NSP. The SF-12 MCS was inversely

associated with LBP and NSP. Teaching less than 15 years, low skill discretion and high job

demand were associated with self-reported LBP, while low supervisor support was significantly

associated with self-reported NSP. There was a significant interaction effect between high job

demand and low job resources (low skill discretion) with LBP.

Table 1. (Continued)

Variable Total participants; n

(%)*
Self-reported LBP

(n = 1482); n (%)*
p-value Self-reported NSP

(n = 1482); n (%)*
p- value

<4 589 (40.8) 267 (18.5) 337 (23.6)

�4 862 (59.2) 428 (29.8) 529 (36.8)

Administrative working hour (per day)+ 0.547 0.880

<5 665 (51.2) 316 (24.6) 398 (31.1)

�5 656 (48.8) 322 (24.5) 389 (29.5)

Work Psychosocial factors

Decision authority+ 0.886 0.669

Low decision 369 (25.9) 180 (12.4) 226 (15.9)

High decision 1095 (74.1) 521 (35.8) 644 (44.3)

Skill discretion+ 0.007 0.559

Low skill 319 (22.3) 171 (12.4) 191 (13.8)

High skill 1110 (77.7) 514 (35.8) 661 (46.5)

Psychological job demand+ 0.007 0.059

High job demand 1257 (85.1) 618 (42.3) 762 (52.1)

Low job demand 211 (14.9) 85 (5.8) 111 (7.9)

Supervisor Support+ 0.157 0.001

Low support 438 (30.2) 221 (15.6) 284 (20.4)

High support 1028 (69.8) 482 (32.7) 589 (39.9)

Co-worker support+ 0.358 0.390

Low support 195 (13.1) 103 (6.7) 126 (8.3)

High support 1273 (86.9) 600 (41.4) 747 (51.8)

Self-perceived mental health

Mental component summary score (SF-12 MCS),

Mean (±SD) §
48.26 (8.2) 46.92 (8.00) <0.001 47.21 (8.1) <0.001

NSP–Neck and/or Shoulder Pain; LBP–Low back pain.

SD–Standard deviation.

*n–unweighted count; %–weighted percentage.

CI–Confidence Interval.
+ analysed using Chi square test.
§ analysed using Independent T-test.

doi:10.1371/journal.pone.0172195.t001
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Table 2. Univariate analysis using associated factors with self-reported Low Back Pain (LBP) and Neck and/or Shoulder Pain (NSP) in the past 12

months.

Prevalence ratio (95% CI)

Variables Low back pain Neck and/or Shoulder pain

Age (years)

20–29 1.00 1.00

30–39 0.90 (0.74–1.10) 1.02 (0.83–1.25)

40–49 0.81 (0.66–0.98)* 1.10 (0.96–1.26)

�50 0.67 (0.53–0.84)* 1.06 (0.93–1.21)

Gender

Male 1.00 1.00

Female 0.96 (0.82–1.11) 1.02 (0.91–1.15)

Ethnicity

Malay 1.00 1.00

Chinese 1.08 (0.91–1.29) 1.11 (0.98–1.26)

Others 1.21 (1.00–1.45) 1.10 (0.95–1.29)

Level of physical activity (MET-min/week)

Low (<600) 0.93 (0.80–1.09) 0.92 (0.82–1.04)

Moderate (600–1499) 1.03 (0.88–1.22) 0.93 (0.81–1.06)

High (>1500) 1.00 1.00

Body Mass Index (kg/m2)

Low (<18.5) 1.00 1.00

Normal (18.5–24.9) 0.98 (0.59–1.64) 1.01 (0.68–1.49)

Overweight (25.0–29.9) 0.98 (0.59–1.62) 0.97 (0.66–1.43)

Obesity (>30.0) 1.01 (0.60–1.67) 0.95 (0.64–1.40)

Current smoker 1.35 (0.97–1.87) 1.34 (1.08–1.68)*

Morbidities

Cardiovascular disease 0.86 (0.35–2.09) 1.35 (0.96–1.90)

Diabetes mellitus 1.39 (1.11–1.76)* 1.06 (0.85–1.32)

Hypercholesterolemia 0.99 (0.83–1.19) 1.04 (0.91–1.19)

Hypertension 0.89 (0.68–1.16) 1.23 (1.07–1.42)*

Depression

Normal 1.00 1.00

Mild to moderate 1.40 (1.24–1.58)* 1.27 (1.15–1.39)*

Severe to extremely severe 1.98 (1.67–2.36)* 1.66 (1.48–1.85)*

Anxiety

Normal 1.00 1.00

Mild to moderate 1.33 (1.15–1.53)* 1.25 (1.12–1.39)*

Severe to extremely severe 1.73 (1.52–1.97)* 1.47 (1.32–1.63)*

Stress

Normal 1.00 1.00

Mild to moderate 1.48 (1.31–1.68)* 1.25 (1.12–1.39)*

Severe to extremely severe 1.49 (1.11–1.99)* 1.47 (1.32–1.63)*

Self-perceived mental health

Mental component summary score (SF-12 MCS) 0.98 (0.97–0.99)* 0.98 (0.97–0.99)*

Working characteristics

Teaching years (�15 years) 1.16 (1.03–1.31) 0.93 (0.82–1.07)

Teaching hours (per day) 1.08 (0.95–1.22) 1.07 (0.97–1.18)

Administrative working hour (per day) 1.03 (0.91–1.17) 0.99 (0.89–1.09)

(Continued )
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LBP was significantly associated with diabetes mellitus, self-reported severe depression and

anxiety, work-related psychosocial factors such as low skill discretion and high psychological

job demand in the final model; after adjusted for gender, age, current smoking status, diabetes

mellitus, teaching hours and teaching years (Table 3). In addition, age and the SF-12 MCS

were inversely associated with LBP. The interaction term of job demand and job resources

(low skill discretion) was removed from the final model of LBP as it was not statistically signifi-

cant in the preliminary full model.

In the final model of NSP (Table 3) after adjusted for gender, age, current smoking status,

hypertension, teaching hours and teaching years, NSP was significantly associated with smok-

ing status, anxiety and depression and low supervisor support. Similar with LBP, SF-12 MCS

was inversely associated with NSP.

Discussion

Our results showed that the 12-month prevalence of self-reported LBP is comparable to other

Malaysian studies on LBP among primary school teachers, ranging between 40.4% and 72.9%

[5–7]. The prevalence of LBP was also comparable with most studies conducted in Asia, which

ranged between 20% and 53% [25–28], except for a study from Japan that reported a low prev-

alence of 20.6% [27]. This may be due to cultural influences as another study too found a four-

fold difference in the prevalence of LBP among the Japanese nurses (11.3%) compared to

nurses in Costa Rica (37.7%) and Nicaragua (42.6%) [29].

The 12-month prevalence of NSP (60.1%) was higher than LBP (48.0%) among our partici-

pants. There were only few studies that examined the prevalence of NSP among teachers. Most

studies measured neck and shoulder pain separately. Two studies from Hong Kong found

between 64.4% and 66.7% of secondary school teachers reported to suffer from neck pain

[9,30]. Meanwhile, a study in Estonia found the prevalence of neck and shoulder pain among

Table 2. (Continued)

Prevalence ratio (95% CI)

Variables Low back pain Neck and/or Shoulder pain

Work Psychosocial factors

Skill discretion

Low—skill 1.23 (1.08–1.39)* 1.04 (0.93–1.15)

High—skill 1.00 1.00

Psychological job demand

High job demand 1.23 (1.02–1.49)* 1.13 (0.98–1.31)

Low job demand 1.00 1.00

Supervisor Support

Low support 1.09 (0.97–1.24) 1.18 (1.07–1.29)*

High support 1.00 1.00

Co-worker support

Low support 1.08 (0.91–1.29) 0.94 (0.82–1.08)

High support 1.00 1.00

Decision authority

Low authority 1.00 (0.87–1.15) 1.03 (0.92–1.15)

High authority 1.00 1.00

High Job demand × Low skill discretion 1.44 (1.09–1.89)* NA

*p<0.05.

doi:10.1371/journal.pone.0172195.t002
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school teachers was 33.3% and 7.8% respectively [31]. Only one study reported both neck and/

or shoulder pain together (NSP) with a prevalence of 57.9% among teachers from China [25],

comparable with our results.

Psychological factors have been found to play an important role in the development of back

and neck pain [32]. Previous studies found that psychological distress was associated with

MSP among various groups of working population [33–36] including school teachers [5,8,9].

In our study, there was an increasing trend in the proportions of both LBP and NSP with

increase in the score of self-reported depression and anxiety. Depression and anxiety are con-

sidered as an internalizing type of psychological distress [37]. Some researchers suggested the

association of psychological distress and MSP might be due to the influence of work-related

psychosocial factors [38–40]. However, we found no interaction between psychological dis-

tress and work-related psychosocial factors in the association of MSP (data not shown).

Table 3. Multivariate analysis of self-reported Low Back Pain (LBP) and Neck and/or Shoulder Pain

(NSP) in the past 12 months.

Prevalence Ratio (95%CI)

Low back pain1 Neck and/or shoulder pain 2

Age (years)

20–29 1.0 1.0

30–39 0.97 (0.80–1.17) 1.09 (0.91–1.29)

40–49 0.76 (0.59–0.98)* 1.10 (0.89–1.35)

�50 0.66 (0.49–0.89)* 1.07 (0.84–1.36)

Female 0.93 (0.80–1.09) 1.07 (0.94–1.22)

Smoker 1.16 (0.84–1.59) 1.39 (1.11–1.74)*

Teaching hours (>4hours/day) 1.16 (0.93–1.20) 1.02 (0.92–1.12)

Teaching years (�15 years) 0.83 (0.68–1.03) 1.02 (0.88–1.17)

Diabetes mellitus 1.40 (1.13–1.74)* NA

Hypertension NA 1.16 (1.01–1.35)*

Depression

Normal 1.0 1.0

Mild to moderate 1.15 (0.98–1.36) 1.12 (0.99–1.27)

Severe to extremely severe 1.71 (1.25–2.32)* 1.37 (1.09–1.71) *

Anxiety

Normal 1.0 1.0

Mild to moderate 1.22 (1.05–1.42)* 1.18 (1.06–1.33)*

Severe to extremely severe 1.46 (1.22–1.75)* 1.25 (1.09–1.43)*

Stress

Normal 1.0 1.0

Mild to moderate 1.03 (0.86–1.25) 0.98 (0.86–1.13)

Severe to extremely severe 0.72 (0.49–1.04) 0.94 (0.76–1.19)

High psychological job demand 1.29 (1.06–1.57)* NA

Low skill discretion 1.28 (1.13–1.47)* NA

Low supervisor support NA 1.13 (1.03–1.25)*

Mental Component summary score (SF-12 MCS) 0.99 (0.97–0.99)* 0.98 (0.97–0.99)*

1Adjusted for age, gender, diabetes mellitus, current smoking status, teaching years, and teaching hours.
2 Adjusted for age, gender, hypertension, current smoking status, teaching years, and teaching hours.

NA- not applicable.

*p<0.05.

doi:10.1371/journal.pone.0172195.t003
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Therefore, we postulate that psychological distress and work-related psychosocial factors were

independently associated with MSP among our study participants. Besides that, non-work fac-

tor might have an influence in the association between psychological distress and MSP. The

non-work factors include satisfaction with one’s social life, social support from spouse and rel-

atives, stressful life events and past experience related to pain.

The SF-12 MCS score was used to assess health-related quality of life in terms of mental

health. Our findings indicated that poor mental health was associated with self-reported LBP

and NSP. Previous studies showed that mental health was a strong predictor of development

and persistence in pain [41] and individuals with disability due to LBP was a risk factor for

poor mental health [42]. However, we could not determine whether mental health is a cause or

consequence of MSP since our cross section design could not establish causality. Therefore,

longitudinal study design should be carried out to understand the contribution of these psy-

chological influences if preventive measures are to be optimized.

Along with psychological factors, we have assessed the role of workplace psychosocial factors

on MSP. We found high job demand was only associated with LBP but not NSP. Our finding is

not consistent with a previous review [43] which found that high job demands was the most

consistent findings associated with back pain and neck and/or shoulder pain. The association

between high job demand and LBP might be due to the nature of the work of school teachers

which required physical demand to complete their task. According to Bugajska et al. [44] when

the physical work load reduced, there would be a reduce impact between job demand and onset

of upper limb symptoms. However, we did not consider work-related physical factors in our

study.

We found younger teachers were more susceptible to LBP compared to the older age groups,

as reported elsewhere [25]. Younger teachers might face greater work demand as they were

given more tasks at the beginning of their career [45]. Meanwhile, Chiu & Lam [9] suggested

that young teachers might not be adapting well to the new working environment, and this even-

tually increased their physical and psychological stress that might affect their musculoskeletal

conditions. However, we did not find any significant association between age and NSP. NSP

may be less affected by age, further investigation should be conducted to ascertain this in more

details.

It is important to note that psychological distress and work-related psychosocial factors

were independently associated with MSP. Although our results demonstrated that different

pain sites had different associated factors, there was a consistency where psychological distress

and work-related psychosocial factors might play an important role on LBP and NSP among

school teachers. Therefore, the availability of educational psychologists should be provided

and made known to teachers with symptoms of depression and anxiety. Workshops or semi-

nars on stress management should be conducted routinely as a preventive measure. Physical

activity program in workplace should be conducted as it may reduce MSP and improve mental

health and quality of life.

Strengths & limitations

There are some limitations that warrant discussion. Causality cannot be established as our

study was of cross-sectional design. Selection bias might occur where teachers who volun-

teered may have different characteristics compared to the non-respondents. However, we did

not collect detailed information on the non-respondents. There is a possibility of recall bias,

since the instruments used were self-reported and subjective. However, most of the instru-

ments used were established and validated both internationally and locally, except JCQ in the

Malay version had relatively poor to good internal consistency across its subscales [19]. This
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may be due to the validation was conducted among teachers in one state only. Future research

should be conducted to validate the JCQ in the Malay version among our population in more

states within our country. Common method variance may occur as the same source (question-

naire survey) was used to assess MSP, psychological and psychosocial factors from the partici-

pants. However, different scales were used for NMQ, DASS21, SF-12, and JCQ which may

reduce the possibility of common method variance.

On the other hand, our study may be the first in our country assessing the prevalence of

LBP and NSP concurrently and its association between psychological distress and work psy-

chosocial factors among school teachers. The two-stage sampling method used ensured repre-

sentation of all secondary school teachers in the state. The large sample size provided adequate

power for the study. The use of PR instead of OR ensured that we did not over-estimate the

strength of association between variables [46].

Conclusion

Our findings indicated that self-reported LBP and NSP were common among secondary

school teachers. Psychological distress and work related psychosocial factors were both associ-

ated with self-reported LBP and NSP. Different sites of MSP had different sets of associated

factors. Future research with a longitudinal design should be carried out to establish the causal

effect of psychological and work-related psychosocial factors in the development of MSP

among teachers. Furthermore, research on the effectiveness of psychological intervention to

reduce MSP in teachers should be considered.
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