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Abstract:

Knee pain (KP) is commonly reported among workers, especially those in non-managerial occupations such as
carpenters, miners and construction workers. However, few studies have been conducted on KP among the
teacher population. Therefore, this study aimed to determine the prevalence of KP among school teachers and
to explore its association with individual characteristics, lifestyle, work factors, and presence of health
conditions. A cross-sectional survey was conducted among teachers at public secondary schools in Selangor,
Malaysia. A self-reported questionnaire was utilised to elicit information on socio-demographic
characteristics, lifestyle, body mass index, work-related factors, and health-related quality of life (HRQoL).
Associations with KP were analysed by logistic regression and reported as odds ratios (ORs) at a 95%
confidence interval (Cl). The results revealed that the 12-month prevalence of KP was 54.4%. The multivariate
analysis showed that age (OR 3.55, 95% Cl: 1.92—6.54), kneeling or squatting >1 hour in total (OR 1.48, 95%
Cl: 1.06-2.08), and physical HRQoL (OR 0.94, 95% Cl: 0.92-0.96) were significantly associated with the
occurrence of KP. In conclusion, the prevalence of KP among secondary school teachers is high. Age, work-
related physical practises, and physical health were found to be significantly associated with KP. Therefore,
appropriate strategies should be implemented to address these factors in order to reduce the occurrence of
KP, especially among the older teacher population.
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Teachers

Introduction

Knee pain (KP) is a common musculoskeletal problem
which leads to physical disability and decreased quality of
life (1). In addition, it is suggested that KP is a better
predictor of disability and reduced physical function than
radiographic changes in knee osteoarthritis (OA) (2). Knee
pain could be a sign and symptom of OA, which could
influence the decision to seek medical attention (3). The
ubiquity of knee OA has been the subject of numerous
research, the results of which vary depending on the study
of the targeted population, yet with the frequent
occurrences of such cases, KP is still underreported, and

underestimated with insufficient treatment (4). In the
meta-analysis on the prevalence of knee OA in China
revealed that the prevalence of the condition rose with
age and showed an almost linear increase beyond the age
of 40 (5). Their findings showed that the prevalence of
knee OA in the 15- to 39-year-old age group is the lowest
(3.1%) and the group of over 70 years old of age is the
highest with 26.3%. Meanwhile, previous local study
found that the prevalence of knee OA ranged between
25.7% and 30.3% according to age group aged between 55
and 75 years old. The distribution of knee OA was higher
among the ethnic Malays 37.7%, followed by ethnic
Indians 25.7% and ethnic Chinese 17.9% (4). Nonetheless,
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several studies on knee pain have been conducted among
school teachers and found that the prevalence of knee
pain range between 14.0% - 32.0% (6-9).

Multiple factors are associated with the occurrence of KP.
For instance, a past study shows that there is a strong
association between age and KP (10). The significant
association between prevalence of KP and age may be
related to the degenerative processes that result from
ageing, which consequently lead to wear and tear of
osteomuscular structures (10). On the other hand, a high
body mass index (BMI) is considered to be a modifiable risk
factor for morbidities including KP (11). A high BMI may
have an effect on soft tissues such as tendons, cartilage,
and fascias by unduly increasing stress on these tissues
and consequently causing musculoskeletal lesions.

Furthermore, a systematic review of recent evidence
found an association between knee OA and occupational
activities such as kneeling, squatting, lifting/carrying, and
heavy standing work (12). These occupational activities
are commonly practised by individuals who have low
socioeconomic status (SES). In addition, a past study found
an association between low SES and a higher prevalence
of symptoms of knee OA (13). Three components are
measured in SES, namely, education level, income level,
and occupation. It has been found that lower education,
lower income level, and holding a non-managerial or being
unemployed are associated with a higher prevalence of
knee OA and knee symptoms (13). While several studies
have been focusing among non-managerial workers, few
studies on KP have been conducted among school
teachers. To our knowledge, none of local studies focusing
on KP among school teachers. Therefore, to address this
gap, this study set out to determine the occurrence of KP
and its associated variables among school teachers.

Methodology

This cross-sectional study was carried out between May
and October 2015 among public secondary school
teachers in Selangor, Malaysia. All public secondary school
teachers in Selangor were the study's sample population.
There are 232 public secondary schools in the nine districts
of the state of Selangor (14). This study serves as the
baseline for the prospective cohort study on Clustering of
Lifestyle risk factors and Understanding its association
with Stress on health and wellbeing among school
Teachers in Malaysia (CLUSTer) (15).

The sample size of the study population was calculated
using Open Epi software. Based on Althomali et al. (2021)
and Sa et al. (2011), age, gender, percentage of knee pain
were selected for sample size calculation. For the sample
size calculation, several information were required,
including the two-sided 95% confidence interval, 80%
power, ratio of unexposed to exposed in the sample,
percent of unexposed with the dependant variable and
risk estimate (odds ratio (OR)). The largest calculated
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sample size was 552, which was the final step.

The study participants were selected using a two-stage
sampling method. 70% of the public schools in each
district were first randomly chosen to receive invitations
to participate in the study. A letter of invitation, a fact
sheet outlining the study, and a letter of authorization
from the Selangor Education Department and the Ministry
of Education Malaysia were delivered to the heads of the
chosen schools. The second stage involved inviting all of
the qualified teachers in the chosen schools to take part in
the study using the universal sampling approach. All
tenured teachers in the chosen schools were qualified to
take part in the study except contract teachers and
pregnant teachers. The schools' and the teachers'
participation were purely voluntary. Prior to the study,
ethical approval was acquired from the University Malaya
Medical Centre's Medical Ethics Committee (Reference
Number: MEC 950.1). Additionally, prior to data collection,
all subjects provided written informed consent.

Researcher disseminated the questionnaire to the
participants to obtain information on socio-demographic
traits like; age, gender, and ethnicity; degree of physical
activity; BMI; aspects of one's job; aspects of one's health-
related quality of life (HRQOL); and the presence of KP.
Within 2 weeks of sending out the questionnaire, a text
was sent to the participants to remind them to complete
and return the questionnaire.

The International Physical Activity Questionnaire (IPAQ)
(16) was self-administered used to assess the level of
physical activity. The seven-item questionnaire asked
about the four specific activity types (vigorous intensity,
moderate intensity, time spent walking, and time spent
sitting) undertaken during any work, transportation,
housework, or leisure activity for one week using IPAQ
version in Malay Language (17). Based on the IPAQ scoring
criteria, the number of daily activities was calculated, and
a standardised formula was used to determine the overall
physical activity score. The overall physical activity score
were then categorised into three groups which are low,
moderate or high level of physical activity (16).

Self-reported weight and height measurements were used
to compute body mass index. Using the equation of weight
in kg/ (height in m)? the BMI was computed. The
participants were categorised into four groups;
underweight for BMI score less than 18.50 kg/m?; normal
weight for BMI score 18.50-24.99 kg/m?; overweight for
BMI score of 25.00-29.99 kg/m?), and obese for BMI score
above 30.0 kg/m? (18). The previous study indicated that
self-reported weight and height were congruent with
actual measurements, hence self-reported weight and
height were employed (19).

Based on the International Study of Physical, Cultural, and
Psychosocial Influences on Musculoskeletal Symptoms
and Associated Disability (CUPID study) Questionnaire and
the standard Dutch Musculoskeletal Questionnaire, work
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physical aspects were evaluated (20). The work physical
factors consisted of walking up and down >30 steps of
staircase, kneeling or squatting >1 hour in total, and
prolonged standing. The Malay version of the Nordic
Musculoskeletal Questionnaire (NMQ), along with
anatomical diagrams highlighting particular areas, was
used to evaluate the symptoms of KP. Self-reported knee
pain was defined as discomfort that persisted for at least
one day in the previous 12 months based on a binary
response (yes/no). Previous study found that the
interrater reliability of Malay version of NMQ demonstrate
strong kappa agreement ranged between 0.60 — 1.00 (21).
The NMQ is the approved approach that has been
regularly utilised to assess the occurrence of MSP (22).

The HRQoL was assessed by using the Malay version of the
12-item Short Form Health Survey (SF-12v2) (23). The SF-
12v2 comprises eight subscales: general health, physical
function, role physical, role emotional, bodily pain, vitality,
social functioning, and mental health. The physical
component summary (PCS) and the mental component
summary (MCS) are the two SF-12 composite scores that
are computed. The score ranges from 0 to 100. A higher
score indicates better physical and mental health. The
Malay version of the SF-12 MCS has good internal
consistency (Cronbach’s alpha = 0.70) (23) .

Data analysis
Version 11.0 of Stata software was used to conduct the
analysis (Stata Corp., LP, College Station, TX).

Categorical variables were presented as frequencies and
percentages. Normally distributed continuous variables
were summarised as means and standard deviations. The
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association between each independent variable and KP
was identified using a univariable logistic regression.
Multivariate logistic regression was carried out by entering
all the variables that were significant univariately (p<0.05)
simultaneously. Multicollinearity was assessed by
checking the variance inflation factor (VIF), standard error
of regression coefficient, and correlation coefficient test.
The result of these tests showed that there is no
multicollinearity between the variables. At a 95%
confidence interval (Cl) level, the results were displayed as
odds ratios (ORs). The significance criterion for each two-
sided statistical test was pre-set at p < 0.05.

Results

In this study, 70 (60.34%) of the 116 secondary schools
that were chosen agreed to take part. Out of those 70
schools, 22 are located in rural and 48 in urban areas. A
total of 1280 eligible teachers were invited to take part in
the study, 1037 (81.0%) of whom responded.

The mean age of the participants was 40.0 (SD: 8.9) years
and the majority were female (85.6%). More than half of
the participants were obese and overweight (>50%). Most
of the participants had a low level of physical activity. Most
of them reported that they performed the following:
walking up and down >30 steps of staircase (98.3%),
kneeling or squatting >1 hour in total (73.4%), and
prolonged standing (97.5%).

The PCS and the MCS total scores were each slightly less
than 50, i.e., lower than half of the total maximum score
(100). Just over half (54.5%) of the participants had KP
(Table 1)

Table 1: Participants’ characteristics by age, gender, body mass index, and physical activity level with self-

reported of knee pain (N=1037)

Mean Frequency (%) Knee Pain X?value t p-value*
(sp)/ (df) statistic
Median (df)
(1QRr)
Yes No
(n=470) (n=562)
Age (years) 40.0 42.7 (8.2) 38.3(8.8) -8.211 <0.001*
(8.9) (997)
20-29 116 (11.6) 28 (24.3) 87 (75.7) 59.278 (3)
30-39 349 (35.0) 125(36.0) 222 (64.0)
40-49 363 (36.4) 196 (54.1) 166 (45.9)
50-59 170 (17.0) 102 (60.4) 67 (39.6)
Gender
Male 149 (14.4) 70(47.3)  78(52.7)  0.214(1) 0.643
Female 888 (85.6) 400 (45.2) 484 (54.8)
Body mass index
(kg/m2)
Underweight (<18.5) 38(3.9) 12 (32.4)  25(67.6)  27.132(3) <0.001*
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Normal (18.5 — 24.9) 426 (43.5) 161 (38.1)
Overweight (25.0 — 335(34.2) 164 (49.0)
29.9)

Obesity (230.0) 181 (18.4) 107 (59.1)
Physical activity level

(METmin/

week)

Low (<600) 299 (54.3) 143 (48.1)
Moderate (600-1499) 136 (24.7) 58 (42.6)
High (>1500) 116 (21.0) 63 (54.8)

Work-related factors
Walking up and down
>30 staircase

Yes 1001 457 (45.9)
(98.3)
No 17 (1.7) 4 (23.5)

Kneeling or squatting
>1 hour in total

Yes 748 (73.4) 360 (48.3)
No 271(26.6) 101 (37.5)
Prolonged standing

Yes 996 (97.5) 454 (45.8)
No 26 (2.5) 8(30.8)

Health-related quality
of life (HRQol)

Overall Physical 47.05 44.63
component score (8.36) (8.24)
Overall Mental 43.66 44.12
component score (6.60) (6.52)

262 (61.9)
171 (51.0)

74 (40.9)

154 (51.9) 3.676(2) 0.159
78 (57.4)
52 (45.2)

539 (54.1) 3.368 (1) 0.066

13 (76.5)

385(51.7)  9.256 (1) 0.002*
168 (62.5)

537 (54.2)  3.368 (1) 0.128
18 (69.2)

49.07 8.252 <0.001*
(7.91) (867)

43.30 -1.877  0.061
(6.67) (908)

*: significant with p-value< 0.05

The univariate analysis showed that increasing age,
obesity, frequent kneeling down, and better physical
health were significantly associated with the occurrence
of KP.

It was found that there were consistent associations of
KP with age, frequent kneeling down, and physical
health, but not with obesity (Table 2).

Table 2: Association between associated factors and self-reported of knee pain

Variables Crude Odds Ratio (OR) Adjusted Odds Ratio (AOR)
(95% CI) (95%Cl)

Age(years)

20-29 1.0 1.0

30-39 1.54 (0.99 —2.38) 1.38(0.82-2.32)

40-49 3.18 (2.06 — 4.91)* 2.31(1.35-3.97)*

50-59 4.14 (2.53 - 6.76)* 3.55(1.92 — 6.54)*

Gender

Male 1.0

Female 1.07 (0.75-1.52)

Physical activity level (METmin/

week)

Low (<600) 1.0

Moderate (600-1499) 0.92 (0.64 —1.33)

High (>1500) 1.47 (0.99 — 2.17)

Body mass index (kg/m2)

Underweight (<18.5) 1.0 1.0
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Normal (18.5 — 24.9)
Overweight (25.0 — 29.9) 1.46 (0.92 -2.31)
Obesity (>30.0) 2.17 (1.31-3.59)*
Walking up and down >30 2.75(0.89-8.51)
staircase

Kneeling or squatting >1 hour in
total

Prolonged standing

Overall Physical component score
Overall Mental component score

0.92 (0.58 — 1.45)

1.55 (1.16 — 2.06)*

1.90 (0.81 — 4.41)
0.93 (0.91 - 0.95)*
1.02 (0.99 — 1.04)

0.81(0.37 - 1.79)
1.11 (0.49 — 2.46))
1.62 (0.70 — 3.74)

1.48 (1.06 — 2.08)*

0.94 (0.92 -0.96)*
0.98 (0.95 — 1.00)

Univariate and multivariate logistic regression were applied in the analysis

*- significant with p-value<0.05

Discussion

This study aimed to identify the prevalence and factors
associated with KP among secondary school teachers. The
findings showed that the prevalence of KP among the
study participants was 45.55%, which is slightly higher
with previous study conducted in Saudi Arabia reported
that 41.04% of their secondary school teachers have KP
(24). The prevalence of KP is vary according to
geographical distribution and school level. Study from
Iran showed that 20.8% of secondary school teachers had
KP (25). This prevalence was however, lower than
prevalence of knee pain among nursery school teachers
in Nigeria (49%) (26).

Our results showed that there was an increased risk of
reporting KP as age increases, which is consistent with the
findings of a previous study (2, 10). Knee pain has always
been associated with the consequence of factors
associated with ageing, which are a result of the
structural changes that occur in joints in natural ageing
(10). This study also found that BMI was significantly
associated with KP, where an increase in the BMI value
was linked to an increased risk of reporting KP. This
finding supports with that of a previous study (27). A high
BMl is assumed to cause OA by increasing the mechanical
stress on the weight-bearing joints. Although this
mechanism is highly plausible in regard to the
development of KP, other explanations involving
metabolic elements may also be relevant (28).
Nonetheless, our multivariate analysis found a non-
significant association between BMI status and KP which
contradicted with previous study (29).

This contradiction could be due to different populations
studied in respective studies. In our population, age and
work-related factors seem to have the strongest
association with KP compared to BMI. Future prospective
cohort studies should be conducted to investigate the
association between BMI trajectories and KP as primary
outcome.

Kneeling or squatting >1 hour in total was found to be the
only work-related physical activity that was significantly
associated with KP consistently in the univariable and
multivariable analysis. During the learning and teaching
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process takes place, teachers sometimes choose this
position to ensure the interaction exists between student
and teacher. Teachers who are physically at the same
height as the students make the interaction less
threatening which in turn leads to a more communicative
atmosphere (30). Job activities that require repetitive
stress on the knees might increase the mechanical
compression in the knee joint that then leads to an
increased risk of KP. In addition, this result supports the
assumption put forward by Miranda et al.(2002) that a
knee-straining work position rather than overall physical
work load seem to be a more important risk factor of KP
(28).

Our study also showed that HRQolL specifically the
physical health score (PCS), was significantly associated
with KP. It could be that the occurrence of KP leads to
reduced physical activity or vice versa. According to
White & Master (2016), individuals with KP will
experience functional limitations such as difficulty getting
up out of bed, getting up from a chair, walking, and
climbing stairs (31). All these activities provide discomfort
to individuals suffering from KP and can increase their
pain intensity. Consequently, they are being selective in
doing certain physical activities. These caused limitations
in their physical role leading to a reduction in general
health. Since functional limitations, pain, physical role,
and general health are the components of PCS in the
instrument SF-12v2, this might be the reason why the PCS
score was lower among those who had KP as compared
to those who did not, consistent with previous research
(32). As this study was conducted cross-sectionally, a
cause—effect relationship between these two variables
cannot be determined. Therefore, a longitudinal study is
needed to confirm this association. Meanwhile, KP was
not significantly associated with a lower mental health
score. This could be because the SF-12 instrument is less
sensitive to the presence of this health condition as
compared to other instruments (32)

When considering the findings of this study, some
limitations should be noted. Firstly, the study was cross-
sectional which limits the generalisability of cause—effect
relationships between variables. Secondly, the data were
derived from a self-reported questionnaire which carries
an inherent risk in terms of the presence of systematic
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biases such as recall and social desirability bias.
Nonetheless, all the instruments that were used have
been validated. To our knowledge, this may be the first
study investigating self-report KP and its associated
factors among secondary school teachers. The self-report
KP could be an early sign of knee OA (33). Additionally,
our study also found that more than 50% of overweight
and obese teachers had KP. This rate is considered
prevalent and if this is left unresolved, this condition
might have the potential to interfere with teacher’s jobs.
Future prospective studies should be considered to
investigate this finding in more detail incorporating the
nutrient intake in the association between BMI and KP.

Conclusion

This study found that KP is prevalent among the public
secondary school teacher population. Teachers aged 40-
59 years old, practise work-related kneeling or squatting
>1 hour in total per day, and have lower physical HRQoL
are more likely to be associated with KP. Future studies
should consider the distinction between early symptoms
of knee OA and chronic KP. Also, workplace strategies
such as individual working behaviour and workstation
adjustments should be targeted at older teachers to
reduce the occurrence of KP, work-related activities that
involve kneeling or squatting, and increase physical
HRQoL among this group.
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