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Abstract
Objective  This study aimed to determine the factors that contribute to the occurrence of the work-
related musculoskeletal disorders among physical therapists in Metro Manila.
Methods This cross-sectional study was done in selected hospitals in Metro Manila with the approval
of the Ethics Review Committee. Licensed physical therapists were recruited using a purposive
sampling technique. The Personal Demographic Sheet, Ovako Work Posture Analyzing System,
MM040 Questionnaire were used to determine, assess and describe the participants' demographic
profile, working conditions and environment, respectively. The Standard Nordic Musculoskeletal
Questionnaire was used to determine the presence of work-related musculoskeletal disorders
among the respondents. A Marascuilo table of statistics was used to determine the person-tasks-
environment relationship to work-related musculoskeletal disorders.
Results Twenty-eight physical therapists participated in the study. Subjects perceived their
working environment as good to very good in terms of temperature, cleanliness, noise and light.  The
common work-related musculoskeletal disorders involved the upper extremities and back. Gender,
number of co-workers, years of service, BMI, and category 2 and 4 postures were associated with
work-related musculoskeletal disorders among the subjects in the last 12 months. Years of service,
number of co-workers and cleanliness were associated with symptoms in the last 7 days. Gender,
BMI, temperature, and category 2 and 4 postures prevented the subjects from working.
Conclusion The factors commonly associated with work-related musculoskeletal disorders involv-
ing mostly the upper extremities and back are gender, BMI, number of co-workers and years of
service. Work-related musculoskeletal disorders involving the neck, shoulder, upper and lower back
prevented the therapists from doing their work.
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         usculoskeletal disorders (MSDs) are common
       among workers. Data from the United States

Department of Labor Occupational Safety and Health
Administration show that MSDs affect workers in
almost every occupation and industry,1 including
physical therapists.2 Physical therapists have a
moderately high prevalence of occupational low-back
pain due to the tasks they carry out in the clinics.
Such activities include lifting, bending, twisting,
reaching, performing manual therapy, and
maintaining awkward positions for prolonged periods
of  time. This makes physical therapists (PTs) and
physical therapist assistants (PTAs) susceptible to
musculoskeletal injuries.3
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According to the Occupational Safety and Health
Administration (OSHA 3125),1 work-related
musculoskeletal disorders (WRMSDs) occur when
the physical capabilities of the worker do not match
the physical requirements of the job; thus prolonged
exposure to ergonomic risk factors such as force,
repetition, awkward postures, static postures, quick
motions, compression or contact stress, vibration and
cold temperatures can cause damage to a worker’s
body and lead to MSDs.

Many factors have been shown to cause MSDs,
but more studies should be conducted to further
explain the prevalence of these disorders among
different workers, especially physical therapists, who
are professionals that are mainly concerned with
proper body mechanics. Concrete risk factors should
be determined to help prevent WRMSDs as well as
aid the physical therapists to maximize their
capabilities without physical hindrances. Hence, this
study was done to determine the most common risk
factors contributing to the development of WRMSDs
among physical therapists.

Methods
This was a cross-sectional study involving physical
therapists from selected hospitals in Metro Manila.
The study was approved by the Ethics Review
Committee.

A sample size of 33 was computed using a sample
size calculator from National Statistical Service of
Australia. Out of 10,600 physical therapists in Metro
Manila, based on 95% confidence interval, 0.05
standard error and 91% proportion of WRMSDs as
stated in the study of  Cromie.4 Licensed physical
therapists were recruited from the different
rehabilitation departments in Metro Manila by
purposive sampling.

The following instruments were utilized in the
study: Personal Demographic Sheet (PDS), Ovako
Work Posture Analyzing System (OWAS), MM
040 Office Questionnaire, and the Standard Nordic
Musculoskeletal Questionnaire (SNMQ).  The PDS
was a one page questionnaire used to determine
the demographic profile of the participants; it asked
the age, gender, handedness, length of  service, civil
status and average number of  patients per day. The
OWAS is a computer system used to estimate the
extent  of  a  workload at  the  workstat ion by
analyzing worker body’s posture.5 It analyzes the

different positions of the back, shoulders and legs;
each position is encoded and arranged in four risk
groups of static injuries. This method takes into
consideration the weight lifted by a worker and
analyzes the force exerted during work as well as
the time of  force in a given position. OWAS method
classifies standard postures of  back, forearms, legs
and involved external load. OWAS has an intra-
rater reliability of 95.0%,6 inter-rater repeatability
of > 85%7 and intra-rater reliability coefficient of
> 97%.8

The MM 040 Office Questionnaire is a
standardized tool used to assess the different factors
of  the indoor environment such as temperature,
cleanliness, noise, light and others. Validity and
reliability of the modified questionnaire was tested
by Lanhtinen9 and Reijula.10 The SNMQ was used to
identify the symptoms of the subjects’ WRMSDs.
SNMQ was found to be valid and reliable. It is
answerable by yes or no if  they had trouble like ache,
pain and discomfort during the last 12 and 7 months
or whenever it hindered work at home or away from
home. It has a negative predictive value of  64.5% to
100%, specificity of 82.4% and sensitivity of 82.3%.11

The PDS, MM 040 and SNMQ were pilot tested
among five physical therapy interns. Each was asked
to answer the questions and give feedback thereafter.
According to the pilot test participants, the version
of  PDS, MM040 and SNMQ were easy to
understand. Reliability of  the study’s OWAS assessor
was also determined in a pilot testing. Two licensed
physical therapists were asked to evaluate a twenty
minute-video work sample twice, randomly and
independently. The test was repeated after a week.
The results revealed that both assessors had a high
reliability given the intra-class correlation coefficient
of 0.80.

After approval was obtained from various
hospitals, the researchers discussed the objectives
of the study and had the respondents sign the
informed consent.  Questionnaires were then
distributed and answered by the subjects. A video
of the tasks and task objects of the subjects was
taken and sent to the study’s OWAS assessors for
the analysis. After obtaining all necessary data from
the subjects and assessors, raw data were tabulated
and tallied.

Descriptive statistics such as mean, median, mode
and standard deviation were used to describe the
subjects’ profile, task posture, working environment
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and WRMSD symptom duration and location
affected by work-related musculoskeletal disorders.
A Marascuilo table of statistics was used to determine
the relationship of  the PTE and WRMSD symptoms,
duration and location of the subjects. The level of
significance was set at P < 0.05.

Results
Out of 44 hospitals contacted, eight allowed their
physical therapists to participate in the study. Out of
33 physical therapists, 28 were qualified based on the
inclusion and exclusion criteria and consented to
participate.

The characteristics of the 28 subjects are
summarized in Table 1. Majority of  the participants
were 24 to 26 years old, with a BMI of 18.5 to 24.5,
had 5 to 10 co-workers, had 5 to 10 patients a day
and had 1 to 3 years of  service. Equal numbers of
male and female were noted. The subjects usually
worked under category 2 posture based on OWAS
category - described as requiring corrective measures
in the near future. The subjects’ working environment
good, good, acceptable and very good, as to
temperature, cleanliness, noise and light was rated,
respectively.

The subjects’ work-related musculoskeletal
disorder symptoms are shown in Table 2. Neck, both
shoulder, right elbow and wrist and hand, upper back
and lower back were the most common WRMSDs
symptom locations during the past 12 months while
the neck, upper and lower back were the symptom
locations of WRMSDs within the past 7 days.
Symptoms in the neck, both shoulder, upper and
lower back prevented the subjects from doing their
respective jobs.

The correlation between person-task-environment
(PTE) factors and WRMSD symptoms in the past 12
months is illustrated in Figure 1. Among the risks
factors for WRMSDs, gender was found to have a
significant correlation with WRMSDs of the neck
(P = 0.007) and low back (P = 0.031). The number
of  co-workers was found to have to have significant
correlation with WRMSDs of the neck (P = 0.006)
and upper back (P = 0.036). WRMSDs symptoms of
the elbow showed a significant correlation with years
of service (P = 0.049) and category 2 posture
(P = 0.007). Moreover, BMI (P = 0.04) and category
4 posture (P = 0.46) were found to have significant
correlation with the WRMSDs of  the hips/thighs,
and ankle and foot, respectively.

Table 1.  Characteristics of the subjects.

Variable Sample
n = 28

A. Person
1. Gender (# of males) 14

2. Age years)
         21- 23   8
         24- 26   9
         27- 29   5
         30- 32   1
         33- 35   5

3. Body Mass Index
< 18.5   1
18.5 - 24. 9 15

         25- 29.9   8
         >30   4

    4.Number of co-workers
       1-3   1
       3-5   3
       5-10 24

    5. Number of patients per day
         < 5   5
        5-10 20
        >10   3
   6. Number of years in service
          <1   9
         1-3   9
         4-6   3
         6-10   6
         >10   1

B. Task Factor
1. No Corrective measures 61%
2. Corrective measures in the near future 34%
3. Corrective measures as soon as possible   3%
4. Corrective measures immediately   2%

C. Environment
1. Temperature (# of good) 10
2. Cleanliness  (# of good) 15
3. Noise (# of acceptable) 19
4. Light (# of very good) 12

The correlation between PTE and WRMSDs in
the past 7 days is illustrated in Figure 2. WRMSDs
symptoms of  the elbow were found to have significant
correlation with years of service (P = 0.002), number
of co-workers (P = 0.02) and cleanliness (P = 0.03).
Likewise, years of  service (P = 0.05) showed a
significant correlation with WRMSDs symptoms of
the knee.
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Table 2.  Symptoms of WRMSDs.

Body Regions Work-related Musculoskeletal Disorders
12 month Preventing 7 days

to work

1. Neck 21 8 14
2. Shoulder

a. Both   6     3   2
b. Left Shoulder   2     0   1

    c.Right Shoulder   4     2   5

3. Elbow
    a.Both   1   1   3
    b.Left Elbow   1   0   0
    c.Right Elbow   4   1   1

4. Wrist/ Hands
    a.Both   4   1   1

b. Left Wrist/ Hands   1   1   3
c. Right Wrist/ Hands  11   5   4

5. Upper Back 21 11 13

6. Lower Back 24 13 13

7. One or Both Thighs   6   6   7

8. One or Both knees   8   5   4

9. One or Both Ankles/ Feet   7   4   6

Figure 1.  Correlations between person-tasks-environment
factors and work-related musculoskeletal disorders (Legend:
Left side - 12 months; Right side: Problems that prevent the
subjects in doing work).

Figure 2.  Correlations between person-tasks-environment
factors and work-related musculoskeletal disorders in the past 7
days.

Category 2 posture showed a significant
correlation with WRMSDs of the shoulder (P = 0.01)
while category 4 posture showed a significant
correlation with the WRMSDs of ankle and foot
(P = 0.0455) which prevented the subjects from doing
their job. Temperature likewise showed a significant
correlation with WRMSDs of the wrist and hand
(P = 0.035), BMI with the hips/thighs (P = 0.003),
gender with the WRMSDs of the ankle and foot
(P = 0.031).

Discussion
The results show that the factors associated with
WRMSDs involving mostly the upper extremities and
back are gender, BMI, number of  co-workers, years
of  service, posture, temperature and cleanliness.

Our results regarding gender are similar to the
findings of other studies. Cromie4 found that more
male therapists reported neck, wrist and thumb
symptoms than the female therapists. This may be
because of male therapists perform mobilization and
manipulation more than the females. According to
Campo12 and Alrowayeh13 female therapists were
more prone to have WRMSDs because males have a
better body build than female.

According to Nordin,14 therapists with BMI more
than 25 were more prone to WRMSDs. Workers who
were overweight may not have been physically active,
making them susceptible to WRMSDs.15 Other studies
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found out a higher prevalence of WRMSDs in those
with lower BMI. With regard to years of  service, the
results are consistent with those of Cromie4 who
found that therapists who had worked longer had a
higher possibility of acquiring WRMSDs. This was
also shown by Erick.16 Posture was another risk factor
identified; this was consistent with Salik’s study which
showed that transferring patients (15%), performing
repetitive tasks (14%), and lifting (14%) were
associated with WRMSDs.3 Our results were similar
to those of  Cromie4 and Campo.12

The results showed that high environmental
temperature was also associated with WRMSDs.
Chad and Brown showed that environmental heat
significantly influenced the cardiovascular and
thermoregulatory systems in workers performing both
light and heavy work tasks. In addition,
environmental heat was shown to influence the
magnitude of the frequency shift during the fatiguing
muscle contraction in the typists rather than the lifters.
These results suggest that: (1) performance of even
sedentary workers performing a light manual task
may be deleteriously affected by environmental heat;
and (2) environmental heat may be of  secondary
importance to the nature of  the task investigated on
the level of  muscle fatigue.17  Magnavita hypothesized
that heat —through sweat — caused salt depletion
and water and electrolyte imbalance resulting in
muscle cramps followed by muscle soreness, stiffness
and reduced mobility.18 Moreover, air draughts in a
hot environment could be a factor to MSDs causing
painful muscle contractures and reduced mobility.

The results show that the factors commonly
associated with WRMSDs involving mostly the
upper extremities and back are gender,  BMI,
number of co-workers and years of service; the
other  factors  are  posture,  temperature  and
cleanl iness.  WRMSDs involv ing the  neck,
shoulder, upper and lower back prevented the
therapists from doing their work.

The researchers recommend that therapists must
be conscious of  the proper posture, minimize twisting
and bending during work, and reposition themselves
from a prolonged awkward posture to prevent
WRMSDs. Based on the study’s limitations, doing
the study using a larger sample may produce a more
significant result. It is also recommended to utilize a
CCTV camera in assessing posture, instead of  using
a video camera in front of the subject, in order to
limit the Hawthorne effect. The researchers also

recommend a study with the subjects in specialized
work phases.
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