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IMPACT OF MUSCULOSKELETAL SYMPTOMS ON GENERAL PHYSICAL 

ACTIVITY DURING NURSING EDUCATION 

 

ABSTRACT 

 

Nursing education should prepare students for a lifelong professional career including 

managing clinical physical demands. Musculoskeletal symptoms, such as bodily pain, have 

been reported among nurses and nursing students but less is known about the impact of 

symptoms in daily activities. The aim was to explore the prevalence of self-reported 

musculoskeletal symptoms and their impact on general physical activity among nursing 

students. This cross-sectional study was based on a questionnaire to all undergraduate nursing 

students at one university. The prevalence of symptoms and physical impact during past 3 and 

12 months was calculated for each study year. Odds ratio was analyzed with logistic 

regression. Of 348 students 224 responded, 84% women, mean age 24.6 years (range 20-46). 

Of those 143 (64%) reporting symptoms during the past 12 months, 91 (64%) reported impact 

on physical activities. Most commonly reported were everyday activities such as 

transportations and prolonged sitting. The odds ratio for reporting symptoms was 1.8 for year 

2 (95% CI: 0.9-3.5), and 4.7 for year 3 (95% CI: 2.1-10.7). The prevalence of musculoskeletal 

symptoms was high among nursing students and higher the final study year and not only 

resulted in discomfort but had an impact on the students’ general physical activities. 

 

Key words: Musculoskeletal System; Prevalence; Nursing, students; Activity limitation; 

Physical performance 
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INTRODUCTION 

 

Nurse education aims to prepare nursing students for a lifelong professional career by 

providing sufficient knowledge, skills and abilities required for the nursing profession. One 

important aspect of this is managing the physical demands of clinical work. Nurses are a 

professional group at risk of developing work-related musculoskeletal symptoms (MSS) 

(Swedish Work Environment Authority, 2012) and ergonomic interventions to prevent MSS 

have been carried out with varying results (Hignett, 2003, Nelson and Baptiste, 2006). Work 

technique training in groups has been a core feature in these interventions and technique 

training was referred to as training in safe lifting techniques, manual patient lifting and classes 

in body mechanics (Hignett, 2003, Nelson and Baptiste, 2006). MSS has been shown to be 

developed during the course of nursing education thus also making nursing students a target 

group for ergonomic interventions. Little has been reported about how MSS impact on 

nursing students’ daily life activities. It is important in curriculum planning to integrate 

appropriate ergonomic education for nursing students. The aim of the present study was thus 

to explore the prevalence of self-reported MSS and their impact on general physical activity 

among nursing students. 

 

 

BACKGROUND 

  

Musculoskeletal symptoms among nurses 

Health care staff are at risk for developing long-lasting musculoskeletal symptoms (MSS). 

Regular performance of patient transfers has been shown to be a risk indicator for low back 

pain and for reporting back injuries (Engkvist, 2008, Engkvist et al., 2001, Smith et al., 2005). 
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In a study of 1 163 nurses, 73 % reported musculoskeletal problems lasting at least one week 

or occurring at least monthly in the past year, with at least moderate pain intensity. These 

problems were associated to a great extent with functional consequences such as seeking care 

and missing and modifying work (Trinkoff et al., 2002). Other studies show a prevalence of 

70-94% of long-lasting musculoskeletal disorders among registered nurses during the 

previous 12 months (Mitchell et al., 2008, Smith et al., 2005, Smith et al., 2004). These 

studies do not, however, provide information about the nurses’ own experiences of the impact 

on general physical activity. MSS among nurses is thus a major problem and occupational 

back injuries still occur surprisingly often in general and planned patient transfer situations 

despite the availability of various assistive devices (Engkvist, 2008). Mitchell et al. (2008) 

reported in a cross-sectional study that the prevalence of low back pain among nurses 12 

months after graduating is even higher (90%) than during the nursing programme (71%).  

 

Musculoskeletal symptoms among nursing students 

Several studies show a high prevalence (50-80%) of long-lasting musculoskeletal disorders 

among nursing students (Kamwendo, 2000, Mitchell et al., 2008, Singh et al., 2010, Smith 

and Leggat, 2004). Considerably lower prevalence (37%) was, however, found in a survey of 

current musculoskeletal disorders among female nursing students (Smith et al., 2003). The 

mean age of these students was only 20.2 years, which might explain the divergent result. 

Contributory factors to the development of MSS include higher age according to Hagen et al. 

(2011), while in a cross-sectional study of characteristics of low back pain (LBP) among 

nursing students and recently graduated nurses, occupational exposure was shown to be of 

greater importance than age for the development of LBP (Mitchell et al., 2008). Students 

within other health profession education also report a high prevalence of MSS, such as 

occupational therapy students (65%) (Leggat et al., 2008) and X-ray technology students 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

4 
 

(37%) (Lorusso et al., 2010).  The extensive use of computers among students in general 

might lead to discomfort and MSS according to Hupert et al., (2004) and Jenkins et al., 

(2007). Frequent adoption of awkward postures was associated with frequent discomfort in a 

study of 234 students (p=0.009) and work behaviour and duration of computer use was found 

to be a contributory factor for musculoskeletal discomfort (Noack-Cooper et al., 2009). In a 

study of 432 nursing students, 26% stated they had begun to develop musculoskeletal pain 

since starting the nursing programme and 44% stated that this was caused by an incident 

whilst on placement (Kneafsey and Haigh, 2007). Similar findings were found in a recent 

study where 29% of 371 nursing and physiotherapy students reported that they had begun to 

experience pain since becoming a student (Kneafsey et al., 2012). In a prospective cohort 

study of cumulative incidence of MSS during nurse education an increase of MSS was found 

and the authors suggest that nursing students should be a target group for ergonomic 

interventions (Cheung, 2010). 

 

Being a nursing student thus entails not only an extensive amount of time working with a 

computer but also demanding clinical placement periods that include moving and handling 

patients, which are shown to be risk factors for MSS. Even though several studies have 

reported that musculoskeletal problems are a significant problem among both nursing staff as 

well as nursing students the methodology differs and several studies include only selected 

body-sites, which might imply that essential knowledge is lacking. A few studies have 

focused on the functional consequences (Mitchell et al., 2008, Trinkoff et al., 2002), but no 

studies have, to our knowledge, focused on the subjects’ own perceptions of the impact on 

everyday life and general physical activities for nursing students. It would thus be valuable to 

gain knowledge about their perceptions of the severity and impact of their MSS. This 
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information should be useful for curriculum planning of the nursing programme in order to 

prevent MSS among nursing students. 

 

METHODS 

In order to investigate the prevalence and impact of musculoskeletal symptoms among 

nursing students a cross-sectional design was used and a questionnaire was developed and 

administered. Descriptive statistics and logistic regression were used to analyze the results. 

 

Sample and procedure 

All students in undergraduate nurse education (N=335) at a medium-sized university in 

Sweden were invited to participate and complete a questionnaire for this descriptive, cross-

sectional study. The questionnaire was sent by mail. After a few weeks a reminder was sent to 

all students and after approximately two months a visit was made to the classes in each term 

during their ordinary classes. At the time for the study the undergraduate nurse education 

included 6 weeks of clinical studies during the first study year, 10 weeks during the second 

year and 10 weeks during the final study year. The ergonomic education was located at the 

university clinical training centre including both theoretical and practical training in small 

groups, spread over the three years: 11 hours the first year, 5 hours the second year and 5 

hours the final year. Examinations of ergonomic skills were conducted during the first and 

final year. 

 

The questionnaire was based on an instrument that had been used previously by one of the 

authors for a prevalence study on MSS in a general population and was tested for reliability 

and validity (Gummesson et al., 2003). In the original questionnaire fixed-alternative 

questions were used but in order to match the aim of the present study, open responses were 
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used to ensure that we would capture the variety of aspects of the impact of general physical 

activity relevant to the students. The students were requested to describe any MSS, defined as 

discomfort and/or symptoms from the body (for example pain or numbness), during the 

following periods of time: the past week, the past three months and the past year, and mark 

the location(s) of symptom(s) on a mannequin.  

 

Socio-demographic information was collected (Table 1). Body mass index (BMI) was 

calculated using self-reported weight and height (weight/height2). BMI was categorized 

according to the standard classification of the World Health Organization (WHO); 

underweight (<18.5), normal (18.5-24.9), overweight (25-29.9), obese (≥ 30) (World Health 

Organization, 2004). The location of the reported MSS was categorized into seven location 

groups: head, neck-shoulders-upper back, lower back-pelvis-hip, arm, wrist-hand, leg-knee, 

and foot. The responses concerning which type of activity that the MSS affected were 

classified according to increasing levels of strain into five categories: postural alignment, 

daily life/work/studies, physical training/leisure activity, heavier load/lifting activity and other 

activities. The postural alignment category included sitting, standing, lying or other body 

positions. Reported impact on for example walking, climbing stairs or daily transportation 

was categorized into daily life/work/studies. The different types of activity impact were 

classified into the following: activity limitation, psychological impact (e.g. sleep disturbance, 

worries of future, decreased concentration and mood), discomfort connected to activity and 

fatigue/less energy. A non-responder’s analysis was performed regarding age and gender for 

all the students in undergraduate nurse education.  

 

Statistical analysis  
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MSS during the past three months and 12 months were analyzed. The first step was to 

investigate the study population in terms of socio-demographic information (age, gender) and 

BMI categories. We examined to what extent nursing students experienced MSS and the 

location of the possible symptoms. The descriptive analysis of prevalence and location of 

MSS was calculated for each study year using percentages and 95% confidence intervals. The 

next step was to analyze which activities were affected by their MSS and also how the 

physical activity was affected. In order to investigate variables for MSS a logistic regression 

model was used to investigate the trend of MSS prevalence during the nursing programme. 

The dependent variable was reported MSS and we analyzed age, gender, BMI categories and 

study year. The odds ratio (OR) with 95% CI was calculated. Missing data were MSS past 12 

months (N=5), year of birth (N=3), weight (N=4). These responders were excluded in the 

logistic regression (total sample N=212). Thirteen responders answered only one of the two 

questions regarding which physical activity impact and in what way the physical activity was 

affected. All data were analyzed using SPSS version 20.0 (SPSS Inc., Chicago, IL, USA). 

 

Ethical considerations 

The study was conducted in accordance with the Helsinki Declaration (World Medical 

Association, www.wma.net). The invited students were not required to participate and were 

informed of their rights via both verbal and written explanations. The study was initiated after 

approval by the Programme director and the Head of the department and informed consent 

was implied if the questionnaire was completed and returned. All data were treated 

confidentially. The first author, who was responsible for the data collection, was not involved 

in any teaching or examination activities for the students. 
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RESULTS 

 

Of the 348 invited students 224 completed the questionnaire (response rate 64%). The 

response rate was 67% for year 1, 63% for year 2 and 62% for year 3. The mean age of the 

responders was 24.6 years, (SD 4.3, range 20-46) and there were more women (84%) than 

men. The majority of the respondents (70%) had a BMI within the normal range and 21% 

were overweight (Table 1). The mean age of the total invited population was 25.0 years (SD, 

5.2, range 19-55) and 83% were women. 

  

MSS during the previous 3 and 12 months were reported by 67% (95% CI: 60.8 – 73.2) and 

64% (95% CI: 57.7 – 70.3) of the students for at least one bodily location. The most frequent 

location for MSS was lower back-pelvis-hip 37% (95% CI: 30.6 – 43.3) and 40% (95% CI: 

33.6 – 46.4) respectively, and the second most frequent was neck-shoulders-upper back with 

35% (95% CI: 28.8 – 41.3) and 30% (95% CI: 24.0 – 36.0). The prevalence and distribution 

of bodily location of MSS is shown in Table 2. The logistic regression analyzed for age, 

gender, BMI and study year showed that OR for MSS was 1.8 (95% CI: 0.9-3.5) for year 2, 

and 4.7 (95% CI: 2.1-10.7) for year 3, shown in Table 3.  

 

Reported physical activity impact in terms of which type of activity and in what way the 

activity was affected is presented in Table 4. A majority of the 150 respondents with MSS 

(63% and 64%) reported that their symptoms had impact on their physical activities in 

general. Of those reporting impact, the most commonly affected types of activities were daily 

life activities such as work or studies (66% and 63% respectively) and physical 

training/leisure activities (51% and 52%). Thirty-nine per cent and 33% respectively reported 

that two or more of the activities were affected. The most common ways in which the 
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activities were affected by MSS were limitation in activity (57% and 67%) and discomfort 

connected to activity (55% and 43%). Two or more of the different impact variations were 

reported by 32% and 27% respectively. Numbers of nursing students responding and 

reporting MSS and impact the previous 12 months are shown in Figure 1.  

 

 

DISCUSSION 

 

The results of this study show that 67% (95% CI: 60.8 – 73.2) of the nursing students reported 

MSS during the past 3 months and 64% (95% CI: 57.7 – 70.3) during the past 12 months. The 

odds ratio for reporting MSS during study year 3 was OR 4.7 compared with the first study 

year. Of those reporting MSS during the past 3 and 12 months more than half of the students 

(63% and 64% respectively) reported that their symptoms impacted on their physical 

activities in general. The most commonly affected areas were daily life activities such as daily 

transportations, prolonged sitting and physical training. The most common ways that the 

symptoms impacted were limitation in activity (57% and 67%) and discomfort connected to 

activity (55% and 43%).  

 

The present study shows that the majority of nursing students reported that MSS impacted on 

general physical activities (63% and 64%). This is, to our knowledge, the first study to 

highlight this perspective among nursing students. We could thus not find any instrument that 

focused the appropriate nuances of different levels of impact for this population. We thus 

invited the students to describe the impact on physical activity in their daily life in their own 

words and thereby gained information on the desired level of detail in accordance with the 

aim of the study.   
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Daily life activities such as work or studies and physical training/leisure activities (including 

walking, climbing stairs and daily transportations) were frequently affected. The activities 

classified in the work/study category have a low level of intensity that does not increase heart 

rate and breathing frequency (Swedish National Institute of Public Health, 2010). Physical 

exercise and leisure activities are categories that include activities on a moderate to high level 

of intensity, entailing increased heart rate and breathing frequency. This might lead to nursing 

students having difficulties in complying with the recommendation of physical activity in 

daily life (World Health Organization, 2010) which might affect the nursing students’ long-

term health and well-being. Postural alignment was reported as being affected by 29% and 

24%. Within this category a sitting position connected to computer use and poor postural 

alignment was reported as being problematic. Of the nursing students reporting impact 39% 

and 33% respectively reported that two or more of the activities were affected. It is interesting 

to note that only 17% and 12% respectively of the students linked MSS symptoms to heavier 

load activities, see Table 4. This indicates that it is important to not exclusively highlight the 

moving and handling activities, such as patient transfers, in ergonomic interventions but also 

to give attention to, for example, postural alignment and other daily life activities. 

 

The most common ways in which MSS affected the students were limitation in activity and 

discomfort connected with activity. These are not surprising findings but notable being as the 

high percentage of experienced limitation in activity impacts on the students’ everyday life, 

such as study result and performance in clinical placement. Psychological impact includes e.g. 

sleep disturbance, worries about the future, decreased concentration and mood. Of those who 

reported impact of MSS 23% and 23% respectively reported psychological impact, which is 

something that, to our knowledge, has not been shown previously. We thus agree with 
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Cheung who stated that “the ability of nursing students to deliver high quality patient care 

depends in part on their ability to conserve their own health and well-being” (Cheung, 2010). 

Furthermore we suggest that a daily life perspective is taken into consideration when 

organizing and designing ergonomic training for nursing students as well as for registered 

nurses. Such a perspective could also include a more individual approach in the ergonomic 

education to meet the different needs. 

 

In the present study two-thirds of the nursing students reported MSS which concurs with 

previous findings in studies of long-lasting symptoms (12 months) among nursing students 

(Kamwendo, 2000, Mitchell et al., 2008, Smith and Leggat, 2004). These results appear 

however to be lower than those concerning registered nurses in general (Smith et al., 2005, 

Smith et al., 2004, Trinkoff et al., 2002). On the other hand studies of the general population 

in a similar age range have shown a prevalence of 5-51% for long-lasting MSS (Sjøgren et al., 

2009, Català et al., 2002, Hagen et al., 2011, Kahlin et al., 2009), which is lower in 

comparison with the results in the present study. The differences between groups (general 

population, nursing students, registered nurses) presented above, appear to indicate that 

nursing students can be seen to be in a negative trajectory for developing long-lasting 

musculoskeletal symptoms. This was confirmed in a large nationwide population-based study 

in which the 7-year cumulative incidence of diagnosed musculoskeletal disorders was 76% 

among nurses compared to 66% among the general population (Chung et al., 2013).  

 

The logistic regression analysis showed, in accordance with previous studies (Cheung, 2010, 

Kneafsey and Haigh, 2007) that the odds ratio of reporting MSS was high during the second 

study year (OR 1.8, 95% CI: 0.9-3.5), and OR 4.7 (95% CI: 2.1-10.7) during the third and 

final study year. We could not find similarly high odds of reporting MSS for the variables of 
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age, gender and BMI. This indicates that nursing students, while carrying out their education 

and clinical training are at risk for developing MSS which is worrying and should be taken 

into consideration in the organization of nursing education programmes. Being as the present 

study was based on cross-sectional data it can only give limited information about the 

mechanisms behind the high level of MSS during nurse education. In order to gain knowledge 

about the changes over time further longitudinal studies with prospective designs should be 

performed. The results, however, still indicate that the prevalence of MSS among nursing 

students is higher during their last year of study. Being as the symptoms reported in this study 

were not related to age, gender or BMI it is likely that their MSS are connected to the type of 

activity they are exposed to during their nursing education.  

 

The study population can be considered to be representative for nursing students in terms of 

age. The mean age of the study population was 24.6 years (SD 4.3) and the mean age of the 

total population of nursing students at the university was 25 years (SD 5.2). There were more 

women than men in the study population (84% women) which is consistent with the 

distribution for the total study population (83% women) and for undergraduate nursing 

programmes in Sweden in general (88% women) (Swedish National Agency for Higher 

Education, 2012).  

 

Nursing students must be well prepared for the physical demands both during and after 

nursing education. The high prevalence of MSS in the current study might indicate that 

ergonomic education needs to be revised and carefully planned and the educational aspects 

need to be reconsidered. The nursing education needs to carefully consider that the students 

are facing a demanding future and need tools and preparation to maintain good health. This 

study shows that the students’ MSS impact on daily physical low-intense activities such as 
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prolonged sitting, computer use or daily transportations, which might give some indication of 

which focus ergonomic interventions should have. We thus recommend that ergonomic 

education should not only focus on patient handling activities but also on the management of 

low intense activities in daily life.  

 

 

CONCLUSION 

 

In conclusion the prevalence of MSS is high among nursing students and seems to be higher 

compared to a general population but lower than among registered nurses. Higher odds for 

reporting MSS during study year 3 compared to year 1 were found. The students experience 

that their MSS impact on their general physical activities, most commonly in low to moderate 

intensity level activities, such as work or study, physical exercise and leisure activities. The 

students with MSS reported activity limitation and discomfort connected to activity. These 

results indicate that the focus in ergonomic education during nursing education programmes 

should focus on both managing patient handling activities but also on how to manage low to 

moderate intense activities in daily life in order to prevent MSS in a lifelong perspective. 
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FIGURE CAPTION 
 

 
Figure 1. Numbers of nursing students responding and reporting musculoskeletal symptoms 

(MSS) and impact previous 12 months. 
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IMPACT OF MUSCULOSKELETAL SYMPTOMS ON GENERAL PHYSICAL ACTIVITY DURING NURSING EDUCATION 

Table 1-4 

 

Table 1. Characteristics of the responders (n=224) in three study years in one nursing education programme. 
 

Characteristics Study year 
number of students 

 Total 
number of students 

 

Year 1 
n =87 

 
Year 2 
n =73 

 
Year 3 
n =64 

 
 

n =224 

% Mean SD Range  % Mean SD Range  % Mean SD Range  % Mean SD Range 

Age, years  23.9 4.1 20-39   24.7 4.8 21-46   25.5 3.8 22-37   24.6 4.3 20-46 

                    

Gender (women) 82     93     78     84    

BMI (kg/m2)                    

 <18.5 (underweight) 2     6     7     4    

 18.5-24.9 (normal) 71     69     69     70    

 25-29.9 (overweight) 23     21     16     21    

 ≥30 (obese) 4     4     8     5    
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Table 2. Prevalence, duration and location of musculoskeletal symptoms among nursing students during the past 3 and 12 months. 
 

 
 
 
 
Table 3. Odds ratio (OR) and 95% confidence interval (CI) for prevalence of MSS among nursing students. 
 

 OR 95% CI 

Age  1.00 0.93 – 1.01 
Gender 0.53 0.23 – 1.27 
BMI 1.05 0.96 – 1.15 
Study year 1a   
Study year 2 1.75 0.89 – 3.45 
Study year 3 4.64 2.05 – 10.53 
a Constant 
 

Bodily location of symptoms Study year  
number of students  Total 

number of students 
 Year 1 

n =87 
 

Year 2 
n =73 

 
Year 3  
n =64 

 n =224 

3 m 
n 

12 m 
n 

 
3 m  
n 

12 m  
n 

 
3 m  
n 

12 m  
n 

 
3 m  

n /% (95% CI) 
12 m 

  n /% (95% CI) 
Head 3  3  5 2  2 2  10/5 (2.2-7.9) 7/3 (0.8-5.2) 
Neck-shoulders-upper back 28 18  28 23  23 26  79/35 (28.8-41.3)  67/30 (24.0-36.0) 
Lower back-pelvis-hip 33 35  30 28  19 26  82/37 (30.6-43.3) 89/40 (33.6-46.4) 
Arm 4 4  4 2  7 9  15/7 (3.7-10.3) 15/11 (6.9-15.1) 
Wrist-hand 8 6  9 9  4 5  21/9 (5.3-12.8) 20/9 (5.3-12.8) 
Leg-knee 14 14  12 14  11 13  37/17 (12.08-21.9) 41/18 (13.0-23.0) 
Foot 6 7  6 5  2 2  14/6 (2.9-9.1) 14/6 (2.9-9.1) 
            
At least one location 55 45  52 48  43 50  150/67 (60.8-73.2) 143/64 (57.7-70.3) 
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Table 4. Impact of type of activity and in which way the activity was affected among nursing students reporting symptoms, 3 or 12 months 
previously.  
 
 Study year  

Number of students with MSS 
 Total 

Number of students with MSS 

  

Year 1  
 

Year 2   
 

Year 3   n =150 n =143 
n =55 n=45 n =52 N=48 n =43 n=50 

3 m  
n 

12 m  
n 

 
3 m  
n 

12 m 
n 

 
3 m 
n 

12 m 
n 

 
3 m  

n (%) 
12 m  
n (%) 

Activity impact totala 33 31  32 25  30 35  95 (63) 91 (64) 
             
Type of activity            
 Daily life/work/studies 18 20  26 17  19 20  63 (66b) 57 (63b)  
 Physical training/leisure act 17 18  17 12  14 17  48 (51b) 47 (52b) 
 Postural alignment 9 8  11 6  8 8  28 (29b) 22 (24b ) 
 Heavier load, lifting activity 3 3  7 4  6 4  16 (17b) 11 (12b)  
 Other activities 0 0  1 1  2 1  3 (3b) 2 (2b)  
Two or more of the above 10 10  15 8  12 12  37 (39b) 30 (33b )  
            
Impact            
 Activity limitation 17 21  19 19  18 21  54 (57b) 61 (67b) 
 Discomfort connected to act 21 16  14 9  17 14  52 (55b) 39 (43b) 
 Psychological impact 9 8  7 7  6 6  22 (23b) 21 (23b) 
 Fatigue, less energy 4 4  4 3  2 3  10 (11b) 10 (11b) 
Two or more of the above 11 11  10 5  9 9  30 (32b) 25 (27b) 
a Number of students, of those with MSS, reporting impact on general physical activity. 
b Percentage of Activity impact total 
 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

 


