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ABSTRACT 

The objective of study was to find an association between musculoskeletal symptoms after six weeks of exercise intervention in 

university employees. Thirteen university employees who were part of intervention group underwent 6 week of short term aerobic 

and resistance programme. Training was offered two times in week with resistance and aerobic training performed on alternate 

days. A non-parametric version of chi square was used to test association between prevalence of musculoskeletal symptoms at 
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baseline and after six weeks of intervention. With regards to symptoms in past 12 months, Chi square analysis revealed significant 

association between prevalence of symptoms at baseline and after six weeks in following body parts; elbows (X2(1) = 6.4, p = 0.011), 

wrist/hand (X2(1) = 6.4, p = 0.011) and shoulders (X2(1) = 6.4, p = 0.011). No significant association was observed in prevalence of 

these symptoms in neck, shoulder, upper back, lower back, knee, hips and ankles before and after six weeks of intervention. During 

past 7 days chi square revealed significant difference in prevalence of musculoskeletal symptom in wrist/hand ((X2(1) = 6.4, p = 

0.011) and shoulders (X2(1) = 6.4, p = 0.011) from baseline to 6 weeks of intervention. Six weeks of exercise intervention provided 

mixed results with regard to prevalence of musculoskeletal symptoms in university employees at work place. There was positive and 

significant reduction in symptoms in shoulder, elbow and wrists/hands. 

 

Keywords: Workplace, Musculoskeletal Symptoms, Six Week Intervention 

 

 

 

1. INTRODUCTION 

Work place is an important place. A person spends significant amount of time at work place in his life. It is important to address 

inadequacies at work place and effort should be to improve and facilitate environment at work place. Musculoskeletal symptoms are 

one of the indicators of health of an individual. High prevalence of musculoskeletal symptoms may deteriorate health and will hinder 

work performance. As far as musculoskeletal symptoms are concerned, it has been seen that their prevalence is more in physically 

demanding occupations as compared to less physically demanding occupations (Luoma et al., 2000; Tola et al., 1988). Now as far as 

body part or region is concerned it was noticed that there is more prevalence of such musculoskeletal symptoms in shoulders, neck, 

low back and upper limbs (Luoma et al., 2000; Tola et al., 1988; Linton & Kamwendo, 1989; Thorbjörnsson et al., 2000; Forsman et al., 

2002). Furthermore, it should be noted that people with old age are more prone and at more risk of having shoulder, feet and low 

back pain (Eriksen et al., 1998).  

Although work places are important but there should not be a health risk to workers or employees at work place. There could be 

number of reasons for risk of health at work place. These health risks can be due to stress by either physical or mental state, and this 

may further lead to functional damages, reduced capacity of labor along with changes in personal and social attributes (Silva et al., 

2011). Other than industries or factories, there could significant work-related health problems in educational institutions. In 

educational institutions there is considerable usage of computers, and this may lead to highly and rapid repetitive movements, there 

is also a prolonged static postures and musculoskeletal pain because of mechanical stress (Martins et al., 2011). Moreover, 

prevalence of musculoskeletal disorders is one of the main reasons of absenteeism at work place and also higher costs on the public 

health (Darwish et al., 2013). Number of studies in past have shown that employees having unhealthy lifestyle and bad health are not 

that productive at work place and they are more prone to taking sick leaves and are not performing well (Robroek et al., 2011; 

Proper et al., 2006; Van Duijvenbode et al., 2009; Alavinia et al., 2009; Williden et al., 2012). The possible risk factors for 

musculoskeletal pain could be lack of physical exercise and high body mass index (Raanaas and Anderson, 2008). 

Sustained and regular physical activities are very important; they are very helpful in providing positive impact on 

musculoskeletal, cardiovascular, respiratory, endocrine systems along with many psychological effects (Kim, 2002). Objective of our 

study was to examine effect of six week exercise intervention on prevalence of musculoskeletal symptoms in employees of university 

at work place. 

 

2. MATERIALS AND METHODS 

Subjects 

Research team approached subjects who are employed in university through email or personal face to face contact. We applied 

exclusion criteria to all participants namely; cardiovascular diseases, breathing problems including asthma, history of psychological 

treatment. After applying exclusion criteria, we selected 15 participants who were then assigned to intervention group. All these 15 

participants went for baseline assessment. Two participants from intervention group did not complete the intervention and withdrew 

themselves (Fig 1). A written informed consent was signed by subjects and they were informed about risk involved. This study is 

approved by Research Committee of King Fahd University of Petroleum and Minerals through project IN131049, 24 April, 2014. 
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Figure 1 Study Flow Chart 

 

Intervention and Study Design 

We offered all subjects in intervention group two sessions of training programme in a week. After baseline assessment we tested 

participants on same parameters again at the end of 6th week. A meeting of all participants were called after baseline measurement 

and we inform them about the exercise programme. A brochure and written information about exercise was distributed to all 

participants. They were asked to record their activities in formatted diary on regular basis. In the intervention, they have to perform 

both aerobic and resistance training. In aerobic session they are advised to run on treadmill or outdoor for 30 minutes. Exercise 

intensity was monitored using Polar heart rate monitors and intensity was fixed at 65 to 75 percent of maximum heart rate. Eight 

core exercises were offered under resistance training programme. These were, shoulder press, chest press, pectoral fly abdomen curl, 

biceps curl, leg curl, triceps extension leg extension. After testing one RM (repetition maximum) we fixed the intensity at 60% to 70% 

of 1 RM.  

 

Measuring Tool 

We used Nordic Musculoskeletal Questionnaire (NMQ) (Kuorinka et al., 1987) to analyze the musculoskeletal symptoms in the 

participants before and after six weeks of exercise intervention.  

 

Statistical Analysis 

Appropriate statistical tool was used to analyze the collected data. Normality of our data was check using Shapiro–Wilk test. 

Association between two timelines; baseline and after six weeks was analyzed using chi square. Statistical significance was set at P < 

0.05. 

 

3. RESULTS 

We did an analysis on prevalence of musculoskeletal symptoms among university employees after giving them 6 weeks of exercise 

intervention. Musculoskeletal symptoms were observed for past 12 month and past 7 days which is shown in (table 1, fig 2 & 3). 

 

http://en.wikipedia.org/wiki/Shapiro%E2%80%93Wilk_test
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Table 1 Prevalence of Musculoskeletal Symptoms in Past 12 months & Past 7 Days 

Body Parts 
12 Months  P 

Value 

7 Days 
P Value 

Baseline 6 Week Baseline 6 Week 

Neck  31(4) 15(2) .058 0(0) 0(0) NA 

Shoulders 23(3) 8(1) .011* 15(2) 8(1) .011* 

Elbows  8(1) 8(1) .011* 0(0) 0(0) NA 

Wrist/Hands 31(4) 8(1) .011* 23(3) 8(1) .011* 

Upper Back 23(3) 8(1) .206 0(0) 0(0) NA 

Lower Back 31(4) 15(2) .058 8(1) 0(0) NA 

Hips/Thighs/Buttocks 0(0) 0(0) NA 0(0) 0(0) NA 

Knees 38(5) 23(3) .206 38(5) 15(2) .058 

Ankles/Feet 15(2) 8(1) .058 0(0) 8(1) NA 

Data presented as % (n), P<0.05, n=13 

 

 

Figure 2 Prevalence of Musculoskeletal Symptoms in Past 12 months (shown as %) 

 

 

Figure 3 Prevalence of Musculoskeletal Symptoms in Past 7 Days (shown as %) 
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After analyzing the data we found significant association in few musculoskeletal symptoms in past 12 months from baseline to 6 

weeks. With regards to symptoms in past 12 months, Chi square analysis found an association between prevalence of symptoms at 

baseline and after six weeks in following body parts; elbows (X2(1) = 6.4, p = 0.011), wrist/hand (X2(1) = 6.4, p = 0.011) and shoulders 

(X2(1) = 6.4, p = 0.011). No significant association was observed in prevalence of these symptoms in neck, shoulder, upper back, 

lower back, knee, hips and ankles before and after six weeks of intervention. 

We have observed quite high regularity of musculoskeletal symptoms at baseline in knees (38%) which is followed by neck, lower 

back and wrist/hand (31% each), shoulder and upper back (23% each), elbows (8%) and lowest in hips with (0%). After 6 weeks of 

intervention prevalence of musculoskeletal symptom was reduced at all parts of body (neck, shoulder, knees, upper back, lower 

back, ankles/feet, elbows and wrists/hands) except hips/thighs/buttocks. 

During past 7 days chi square revealed significant difference in prevalence of musculoskeletal symptom in wrist/hand ((X2(1) = 

6.4, p = 0.011) and shoulders (X2(1) = 6.4, p = 0.011) from baseline to 6 weeks of intervention. At baseline more prevalence of these 

symptoms was seen in knees (38%) which is followed by wrist/hand (23%), shoulder (15%), lower back (8%) and lowest in 

hips/thighs/buttocks, elbows, upper back, neck and ankles/feet (0% each). After 6 weeks of intervention prevalence of 

musculoskeletal symptoms was reduced in only knees, shoulder and wrist/hands. There was no change in hips/thighs/buttocks, 

upper back, neck and elbows. Increase in prevalence of symptoms was observed in ankles/feet. 

When we asked that during past 12 month if you have been prevented to carry on with normal activities (table 2), at baseline 

only 16% gave a response in favor that they were prevented from doing normal activity due to symptoms in lower back and 

shoulder (8% each). On the other hand after 6 weeks of intervention only 8% gave a response in favor that they were prevented 

from doing normal activity due to symptoms in knees. 

 

Table 2 During past 12 months have you been prevented from carrying normal activities 

Body Parts 
Baseline 

(N=13) 

12 Weeks 

(N=13) 

Neck  0(0) 0(0) 

Shoulders 8(1) 0(0) 

Elbows  0(0) 0(0) 

Wrist/Hands 0(0) 0(0) 

Upper Back 0(0) 8(1) 

Lower Back 8(1) 0(0) 

Hips/Thighs/Buttocks 0(0) 0(0) 

Knees 0(0) 8(1) 

Ankles/Feet 0(0) 0(0) 

Data presented as % (n) 

 

4. DISCUSSION 

It was clearly evident from the data analysis that there was a mixed response of six weeks exercise intervention to the prevalence of 

musculoskeletal symptoms. It was observed that at baseline there was a clear prevalence of musculoskeletal symptoms among few 

participants. There was positive influence of exercise intervention on symptoms only in shoulder, elbow and wrist/hands. However, 

there was marked improvement in musculoskeletal symptoms in neck, ankles/feet and lower back. Our results are well supported by 

couple of studies done in past which have observed that in exercise groups there was a significant change in the regularity of 

musculoskeletal symptoms in different parts of body (Sjögren et al., 2005; Anderson et al., 2010). While interpreting our results it 

should be noted that there was a different sample size and protocol as compared to our study. Results obtained in our study are 

quite similar to another study which was conducted on Brazilian university employees; they too have reported regularity of 

musculoskeletal symptoms in their employees (Mota et al., 2014).  

As mentioned earlier and analyzed in our results with regard to knee, there is high regularity of musculoskeletal symptoms (38%) 

in knees in the exercising group. The possible reason for this could be very much related to working environment and the 

inadequacies at the work place. Another study done on university employees on musculoskeletal symptom also reported similar 

suggestions (Mota et al., 2014). In our study prevalence of musculoskeletal symptom was high in previous twelve months as 

compared to past seven days. This comparison is indicative that musculoskeletal symptoms were chronic in nature which is again 

supported by a study done on university employees in Brazil (Mota et al., 2014). 
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The six week exercise programme brought positive change in some of musculoskeletal symptoms in few body parts but did not 

show any significant improvement in other body parts. Therefore it is suggested that body part specific exercise should be 

incorporated to bring change in prevalence of musculoskeletal symptoms as also suggested by other scholars (Sjögren et al., 2005). 

We have studied these results along with some other parameters including lipid profile where we have seen some positive outcomes 

(Tomar and Allen, 2016). 

 

5. CONCLUSION 

Six weeks of exercise intervention provided mixed results with regard to prevalence of musculoskeletal symptoms in university 

employees at work place. There was positive and significant reduction in symptoms in shoulder, elbow and wrists/hands. Prevalence 

of musculoskeletal  symptoms were also reduced to some extent in neck, upper back, lower back, knees and ankle/feet.  
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