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ABSTRACT
Introduction: Care delivery from nursing staff to patients in hospital environment may involve the exertion 

of considerable muscular force and, as a result, there is a consequent risk of developing musculoskeletal 
disorders (MSDs). The aim of this prospective study was to investigate the relationship between reported 
MSDs and perceived caring behaviors among nursing staff.

Methods: A total of 250 questionnaires were completed in three Greek hospitals during February and 
March 2019. The Nordic Musculoskeletal Questionnaire for the evaluation of MSDs and the Caring Behaviors 
Inventory-24 (CBI-24) for the assessment of caring behaviors were used.

Results: A total of 185 participants (74%) were found to have at least one MSD. Back (64.3%), neck 
(63.2%) and shoulder (58.4%) pain were the most commonly reported MSDs. The mean score on the CBI-24 
scale was 5.06 (SD=0.51) and the mean “Connectedness” dimension was 4.59 (SD=0.74). Elbow MSDs 
were significantly associated with the lowest score in the “Knowledge and skills” dimension (p=0.024) and 
the lowest overall nursing score (p=0.048). Linear regression analysis showed that the lowest nursing care 
score was associated with left-handed nurses (p=0.008) of low hierarchical position (p=0.013), suffering from 
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INTRODUCTION

Work-related musculoskeletal 
disorders (MSDs) represent a 
common health problem for 
nursing staff due to the nature 
of nursing. The most common-

ly reported sites for MSDs are the lower back, 
neck and shoulders (1, 2). Musculoskeletal disor-
ders often significantly affect nurses’ quality of 
life and may lead to job restrictions, absenteeism 
and desire to leave the profession (3, 4). In addi-
tion, MSDs affect nurses’ productivity and caring 
behaviors, which may lead to decrease of the 
quality-of-care provision, patient satisfaction as 
well as safety (5, 6).

Understanding nurses’ perceptions of caring 
behaviors is crucial, since nurses represent the 
primary caregivers in the healthcare system and 
are among the first healthcare providers to inter-
act with patients. The experiences and working 
conditions of nursing staff and methods for the 
division of labor may significantly affect caring 
behaviors (7).

The aim of this prospective study was to in-
vestigate the relationship between the reported 
MSDs and the caring behaviors of nurses and 
nursing assistants in three general hospitals. q

METHODS

A cross-sectional study was conducted in vari-
ous departments of three Greek hospitals 

(“Sismanoglio” General Hospital, “Amalia Fleming” 
General Hospital, 417 Army Equity Fund Hospi-
tal) in the region of Attica between February and 
March 2019. Of the 266 people who met the 
inclusion criteria (must have worked as clinical 
nurses or nursing assistants for at least one year), 
250 participated in the study (69.5%). The Greek 
version of the Nordic Musculoskeletal Question-
naire was used to record possible MSDs, classi-

fied as pain, discomfort or numbness in specific 
anatomical areas (8-10). The Greek version of 
the Caring Behavior Inventory-24 (CBI-24) 
Questionnaire was used to assess behaviors and 
the overall quality of care (11, 12). It consists of 
four subgroups and 24 items representative of 
different caring behaviors (13). Demographic 
and occupational data were also recorded as 
well as information about participants’ lifestyles 
and overall perceptions of health.

Mean values, standard deviations (SD), me-
dian and interquartile ranges (IQR) were used to 
describe the quantitative variables. Absolute (N) 
and relative (%) frequencies were used to de-
scribe the qualitative variables. The non-para-
metric Mann–Whitney criterion was used to 
compare quantitative variables. Linear regres-
sion analysis was used to determine indepen-
dent factors related to the dimensions of nursing 
care from which dependent coefficients (b) and 
their standard errors (SE) emerged, while logistic 
regression analysis, following the consecutive in-
tegration/subtraction procedure, was used to 
find independent factors related to the presence 
of discomfort. Statistical significance was set at 
0.05. Data were analyzed using the SPSS v.24.0 
(SPSS Inc. Chicago, IL, USA) statistical package 
for personal computers.

The study was approved by the relevant com-
mittees of all three institutions and written in-
formed consent was received form all par-
ticipants. q

RESULTS

A total of 250 nurses and nursing assistants 
were enrolled in the study. The studied popu-

lation had a mean age of 44.8 years (SD=7.6) 
and a mean body mass index (BMI) of 25.3 kg/m2 
(SD=4.6). Among all participants, 87.6% were 
females, 65.6% were married and 72.0% had 
children (Table 1).

Musculoskeletal DisorDers aMong nurses

elbow MSDs (p=0.002), for which they did not seek treatment (p=0.023). Participants who continued to 
work on a regular basis despite MSDs showed a lower score on the dimensions of “Respectful” (p=0.05) and 
“Connectedness” (p=0.01). 

Conclusions: The nursing staff showed high percentage of MSDs that negatively affected their perceived 
dimensions of caring behaviors. These findings could be used to prevent and deal with work-related MSDs, 
reduce occupational hazards and improve hospital patient care.

Keywords: musculoskeletal disorders, nursing staff, caring behaviors,  
Nordic Musculoskeletal Questionnaire, Caring Behaviors Inventory-24.
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The participants’ mean total nursing service 
was 20.3 years (SD=8.9) and the average nur-
sing service in the current position 9.9 years 
(SD=8.7). Among all subjects, 64.0% worked 
part-time and 57.2% had a job in the internal 
medicine sector. A total of 90.8% of participants 
reported large nursing workload and 97.6% 
shortages of nursing staff in their department, 
while 38.4% of all subjects did not want to leave 
their current department. The average work sa-

tisfaction score (10-point scale) was 6.1 (SD=2.3) 
(Table 2).

Among participants who experienced MSDs 
(n=185, 74%), 79.6% continued to work, while 
58.8% had received mainly medication and 
29.6% physiotherapy. The main reasons for a 
higher nursing workload included staff shortages 
and many simultaneous requirements (78.8% 
and 66.0%, respectively). Regarding ergonomics, 
81.6% of all subjects reported a lot of standing in 
their work, while 35.2% exercised regularly and 
16.0% had taken ergonomics seminars at work. 
The majority of participants (65.6%) described 
their health condition as “good” (Table 3).

Musculoskeletal disorders reported in the last 
year were mainly in the lower back (47.6%), 
neck (46.8%) and shoulder/scapular areas 
(43.2%) (Table 4).

Multifactorial logarithmic regressions results 
are shown in Table 5. Participants who frequen tly 
needed to bend at work were 1.95 times more 
likely to have neck discomfort. Women (3.65 
times), previous service in this position and those 
reporting a heavy work burden due to many si-
multaneous requirements (2.61 times) reported 
more discomfort in the shoulder/scapular areas.

Nurses with more work experience presented 
more elbow discomfort (1.07 times), while a 
lesser desire to leave the workplace was associ-
ated with less elbow discomfort.

Musculoskeletal DisorDers aMong nurses

TABLE 1. Demographics of study participants

TABLE 2. 
Participants’ 
work-related data 
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Females (3.96 times), those with higher BMI 
(1.12 times) and those reporting a heavy work 
burden (3.05 times) were more likely to have 
wrist/hand discomfort.

Participants reporting a work burden due to 
loads/weights (3.30 times) were more likely to 
have discomfort in the upper back, while partici-
pants who exercised were less likely to have dis-
comfort in the upper back (69%).

Those reporting non-ergonomic work postures 
were more likely (2.57 times) to have lower back 
discomfort, while those who exercised were less 
likely to have lower back discomfort (42%). Em-
ployees in the internal medicine sector and Emer-
gency Department were less likely to have dis-
comfort in one or both hips (64% and 70% less 
likely, respectively), while those repor ting non-er-
gonomic work postures were 2.08 times more 
likely to have discomfort in one or both hips.

Those who reported better health and those 
with more years of nursing service in the current 
position were less likely to have knee problems. 
Finally, participants who exercised were less like-
ly to have discomfort in one or both ankles/legs.

The scores on the “overall nursing care score” 
of the CBI-24 questionnaire ranged from 3.38 to 6, 
with a mean value of 5.06 (SD=0.51). The highest 
score was found in the “Professional knowledge 
and skills” dimension, with a mean value of 5.47 
(SD=0.51), while the lowest score was reported in 
the “Positive connectedness” dimension, with a 
mean value of 4.59 (SD=0.74) (Table 6).

Multifactorial linear regression was also per-
formed, as shown in Table 7. Job position, left-
handedness, following a rehabilitation method 
and elbow discomfort were found to be related 
to the overall nursing care score. Significantly 
lower scores were reported by clinical 
nurses/nur sing assistants, left-handers, those not 
following any rehabilitation method for their 
MSDs and those reporting elbow discomfort.

Job position was the only factor found to be 
significantly related to the score in the “Assu-
rance” dimension, with clinical nurses/nursing 
assistants showing significantly lower scores com-
pared to supervisors/deputy supervisors.

Job position and elbow discomfort were re-
lated to the score in the “Knowledge and skills” 
dimension. In particular, clinical nurses/nursing 

Musculoskeletal DisorDers aMong nurses

TABLE 3. Data on 
participants’ health 
status
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assistants had significantly lower scores, com-
pared with supervisors/deputy supervisors, as did 
those who reported elbow discomfort.

Left-handedness, job satisfaction, and follo-
wing a rehabilitation method were found to be 
related to the “Respectful” dimension. In parti-
cular, left-handers, those reporting less work sa-
tisfaction and subjects who continued to work 
despite their musculoskeletal problems had sig-
nificantly lower scores.

Following a rehabilitation method was found to 
be significantly related to the “Connectedness” 
score, with participants who continued to work de-
spite their MSDs showing significantly lower scores 
compared to participants who took sick leave. q

DISCUSSION

The nurses and nursing assistants from three 
Greek hospitals participating in this prospec-

Musculoskeletal DisorDers aMong nurses

TABLE 4. 
Distribution of 
musculoskeletal 
disorders in 
nursing staff 
during the last 
year
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tive study reported a high percentage of MSDs in 
the lower back, neck, shoulders and scapular 
area during the previous year. A correlation was 
found between the location of MSDs and demo-
graphic and occupational data such as gender, 

hospital sector, years of service, physical activity, 
BMI and work burden.

Similar research has found that high BMI, 
more years of service and older age are associated 
with the onset of MSDs (3, 14). Nurses with a 

Musculoskeletal DisorDers aMong nurses

TABLE 5. Correlations 
of the existence of 
musculoskeletal 
disorders with 
demographic and 
occupational 
characteristics

TABLE 6. Scores for caring behaviors 
(overall and individual dimensions)
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higher BMI are much more likely to report upper 
extremity discomfort, while nurses with more 
than 20 years of clinical service are approximately 
four times more likely to develop MSDs than 
those with 11 to 20 years of service (15, 16).

In the present study, no correlation was found 
between MSDs and marital status or working 
hours. However, MSDs appear to be more com-
mon among married nurses, and more severe 
among nurses working part-time (4, 17).

This study also revealed that the mean job 
satisfaction score was low and the majority of 
participants reported shortages of nursing staff in 
the department where they were working. These 
shortages in combination with the numerous 
daily tasks and frequent heavy lifting were the 

main reasons for the heavy work burden and the 
desire to move in another department. Heavy 
work burden and shortages of nursing staff ap-
pear to be associated with an increased risk of 
burnout, MSDs and dissatisfaction as well as 
medical/nursing errors (18, 19). It also caused 
low job satisfaction, deterioration in the quality 
of life, increased stress, tendency to absentee-
ism, and a greater desire to change position or 
leave the profession (3, 20, 21). 

Many participants with MSDs continued to 
work normally despite the presence of MSDs, a 
situation also observed in the study by Amin et al 
(15). The possible causes of this phenomenon 
include ethical reasons (concern for colleagues’ 
increased workload), financial reasons (fear of 

Musculoskeletal DisorDers aMong nurses

TABLE 7. Factors associated with CBI-24 dimensions
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dismissal), work arrangements (avoidance of cer-
tain activities) or other reasons such as better 
placement in the department’s hierarchy 
(18, 22-24). Some nurses consider MSDs an ine-
vitable consequence of the nature of their work. 
However, the tendency of nurses to continue 
working despite their discomfort may worsen or 
complicate the recovery from MSDs, adversely 
affecting their work performance (25). A large 
proportion of participants reported a good 
health, a finding that, combined with the low 
rate of sick leave attributable to MSDs, may indi-
cate either a low morbidity or the fact that the 
presence of MSD does not automatically imply a 
poor health status.

The majority of participants reported mode-
rate physical activity, which is in line with other 
studies (26, 27). Low physical activity can be as-
sociated with health problems and injuries, while 
regular physical activity improves muscle tone, 
keeps the musculoskeletal system in good condi-
tion, reduces MSD symptoms and improves the 
psychosocial status (27, 28).

A very small percentage of participants in the 
present study had attended ergonomics semi-
nars. Injury prevention training and ergonomics 
interventions may help in preventing as well as 
treating MSDs. However, their importance is of-
ten underestimated, resulting in reduced perfor-
mance and diminished desire to stay at work 
despite the contradictory research outcomes re-
garding the effectiveness of training interventions 
and assistive devices (3, 4, 29, 30).

The studied population reported high rates 
(nearly 50%) of MSDs in the lower back, neck 
and shoulder area. These areas are quite typical, 
according to other relevant studies (1, 2). Symp-
toms in the back, especially in the lower back 
region, are more often present in nurses per-
forming repeated invasive procedures, health 
and comfort care procedures, feeding and mobi-
lization of bedridden patients (31). Neck MSDs 
are associated with high workload, demanding 
postures (especially torso flexion), low satisfac-
tion rates and low levels of control at work (32-34).

Shoulder MSDs were significantly correlated 
with female sex, multiple and simultaneous work 
requirements, and more years of nursing service 
in the current position. Low levels of work con-
trol, repetitive tasks and limited autonomy in-
crease the risk of developing MSDs in women 
(35, 36). Length of previous service and older 

age may be related to neck and shoulder MSDs, 
while age may also be related to years of service, 
correlations that could explain that nurses tend 
to take on patients with more care needs and the 
cumulative effects of long-term injuries to them 
in their work environment (37, 38).

In the present study it was found that elbow 
MSDs were significantly related to the desire to 
change department in the workplace. These 
findings had been previously reported in a study 
by Freimann et al (39). In addition, elbow MSDs 
were significantly related to the overall years of 
nursing. Female participants, nurses with higher 
BMIs and those who reported a high burden at 
work reported significantly more MSDs in the 
wrists. Also, a positive correlation has been found 
between higher BMI values and the frequency of 
MSDs in the upper back, shoulders and lower 
back, while wrist MSDs have been associated 
with higher BMI and female sex (40, 41). Muscu-
loskeletal disorders in the upper back were re-
lated to the work burden due to physical loads 
and weights and to the levels of physical exer-
cise. Similarly, these MSDs have been found to 
be associated with heavy physical work and fre-
quently demanding postures (25). It has been 
also reported that nurses had a worse physical 
condition compared to the general population; 
this, in combination with the increased physical 
demands of their profession, increased the risk 
of developing MSDs (42, 43). Regular participa-
tion in sports was reported to reduce the risk of 
neck and shoulder symptoms (44), while mild 
exercise had a protective effect against low back 
and neck pain in workers with heavy and seden-
tary activities (45-46).

Low back pain has been found to be associ-
ated with non-ergonomic postures and a lack of 
exercise. In general, low back MSDs appear to 
be associated with heavy lifting, changing a pa-
tient’s position, prolonged standing, high work-
load, working in a surgical sector and poor job 
satisfaction (3, 47). Implementing a zero-lift pro-
gram in hospitals in Washington in order to pre-
vent lumbar injuries in health workers has resul-
ted in significant reduction of MSDs (48).

Hip MSDs were found to be related to work 
department and non-ergonomic postures, with 
nurses in the surgical sector reporting higher in-
cidence. Nursing staff in the Intensive Care Unit 
also appears to be at greater risk of developing 
MSDs compared to their older counterparts 

Musculoskeletal DisorDers aMong nurses
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working in other departments, because of the 
greater effort involved in delivering patient care 
(49). Similarly, nurses in the surgical sector are at 
greater risk of developing MSDs compared to 
their older counterparts working in other depart-
ments, as a result of additional physical risk fac-
tors (3).

Knee MSDs were found to be related to par-
ticipants’ health status and years of work. Other 
factors associated with the occurrence of these 
MSDs in nurses included low job satisfaction and 
older age (1, 32, 50).

Participants who exercised were 67% less 
likely to develop ankle/foot MSDs. Nurses with a 
poorer physical health were six times more likely 
to have limited ankle/foot disorders, while stren-
uous walking and standing contributed to ankle/
foot MSDs (47, 51). Regular physical activity had 
a protective effect and reduced the risk of deve-
loping MSDs (52). Moreover, the physical and 
psychological demands of work are significantly 
related to nurses’ MSDs, and it is advisable that 
intervention programs should be implemented 
(53).

The mean value of the overall Nursing Care 
Score in the present study was 5.06. A lower 
value of 4.21 ± 1.08 was reported by a study 
conducted in Ethiopia, while a higher value 
(5.54 ± 0.53) was found in another study of 
1500 clinical nurses, after the application of a 
professional model of nursing care and practice 
(54, 55).

According to Porter et al, the highest scores 
were seen in the “Knowledge and skills” dimen-
sion and the lowest in the “Connectedness” di-
mension, with the same hierarchy and classifica-
tion of the dimensions of care behaviors (55). 
Similarly, Sarafis et al reported that the highest 
score in caring behaviors regarded the dimen-
sion of “Knowledge and skills”, followed by that 
of “Assurance” and “Respectful”, which probably 
suggests that nurses valued clinical knowledge 
and skills as the most important (56). However, 
the psychosocial aspects of care, especially pa-
tient communication, seem to contribute more 
to improving patient satisfaction (11).

Differences between patients and nurses’ 
perceptions of caring behaviors are common 
(57). Nurses tend to rate themselves higher than 
their patients do. They feel more reassuring and 
positively connected than their patients perceive 
them to be, while nurses also believe that they 

are better in terms of skills, knowledge and re-
spect for others compared to their patients’ eva-
luation (5).

Consistently with findings from other studies 
using CBI-24, the lowest score was observed in 
the “Connectedness” dimension, which is de-
scribed as the provision of continuous patient 
support with constant readiness and constant 
nurse presence (56, 58). These findings may be 
related to increased workload as well as under-
staffing of the reference hospitals. Time pressure 
is an important factor in nurses’ exhaustion, and 
it is significantly related to two components of 
burnout, emotional exhaustion and depersonali-
zation, while perceived increased time pressure 
is reported to lead to more frequent deperso-
nalization in nurses (59, 60). Time allocation 
contributes to positive patient development, 
while time pressure significantly reduces the 
quality of nursing care (61).

“Connectedness” was also associated with 
the presence of nurses at work despite the pre-
sence of MSDs. Nurses are ranked among the 
occupations with the highest rates of attendance 
at work despite health problems, while they of-
ten suffer from some chronic diseases associated 
with MSDs (6). However, not taking sick leave 
may make nurses more vulnerable and impa-
tient, rendering them less able to fully meet the 
demands of their job (6, 54). The score in the 
“Respectful” dimension was correlated with the 
presence of nurses at work despite the occur-
rence of MSDs, with low job satisfaction and left-
handedness. However, dissatisfied nurses are 
more likely to distance themselves from their pa-
tients and generally provide lower-quality nur-
sing care (62).

The low overall Nursing Care Score was sig-
nificantly associated with left-handedness, non-
supervisor job position and failure to follow re-
habilitation for elbow MSDs. Work experience 
and working conditions also affect caring beha-
viors, as do labor division methods (7, 58). 

The correlation between low scores for caring 
behaviors and failure to follow rehabilitation for 
MSDs may indicate a corresponding life attitude 
or a matter of emotional intelligence, as higher 
emotional intelligence is associated with better 
self-control and consequently better services 
provided to the patient (63). The dimensions of 
“Assurance” and “Knowledge and skills” were 
found to be higher in nursing supervisors, pro-
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bably because they have fewer clinical duties 
and more voluntary time to communicate with 
patients. In contrast, the high workload and ad-
ditional clinical tasks of non-supervisor nurses 
may cause fatigue and irritability (64). In jobs 
with higher mental involvement and autonomy 
but lower physical strain, work ability remains 
stable and nursing supervisors often enjoy these 
benefits due to their age and professional deve-
lopment (65). In addition, older nurses may seek 
stability and achieve better adaptation to the 
work environment, while more work experience 
increases nurses’ sense of security, skills and op-
portunities for advancement and professional 
development (66, 67). Finally, nursing supervi-
sors seem to develop professional skills and va-
lues through socialization (68).

Regarding the dimension of “Knowledge and 
skills”, correlation was found between job posi-
tion and elbow MSDs. Low educational level 
and inadequate training have also been found to 
be associated with fewer career prospects, af-
fecting work ability (3, 56). Additionally, elbow 
MSDs were significantly associated with low 
score in the “Knowledge and skills” dimension 
and low overall score on the CBI-24 scale. Ano-
ther study found that nurses’ MSDs affected their 
productivity (6). Having a chronic health pro-
blem represents a low productivity predictor. At-
tending work with MSDs is associated with 
higher incidence of medication errors and lower 
self-reported quality of care. The effects of nur-
ses’ poor health status on productivity are signifi-
cant and are expected to be more unfavorable as 
the mean age of the nursing staff increases. There 
are also concerns regarding the potential adverse 
effects of certain narcotic analgesics used to treat 
nurses’ MSDs, which may cause drowsiness and 
decrease critical ability (6). Furthermore, higher-
ranking job positions as well as older age are as-
sociated with lower risk of MSDs for nurses, gi-
ven their fewer manual and more administrative 
tasks.

The present study has some limitations. The 
participation of nurses and nursing assistants 

from only one health district, differences in du-
ties related to educational level and differences 
in staffing levels between hospitals as well as the 
inability to record the cause of absence from 
work may have affected the results of this study. 
More studies with larger and more representa-
tive samples are needed to investigate the preva-
lence of MSDs in nurses and nursing assistants 
and their association with caring behaviors.

The findings of the present study indicate  
that there are increased psychosocial risk factors 
that predispose to MSDs. The above data, com-
bined with the fact that job satisfaction was not 
high and a significant percentage of participants 
expressed the desire to leave their profession 
showed that there was room for improvement  
in working conditions. At a time when it is im-
perative to explore all possible ways to improve 
the quality of care and reduce costs, prevention 
of MSDs in nursing staff is essential. Early identi-
fication of risk factors in the development of 
MSDs in the local working environment and the 
modification of working conditions, with ergo-
nomic workplace design, as well as introduction 
of ergonomics programs and safe moving of pa-
tients will contribute towards maintaining the 
ability of nurses at a satisfactory level. A system-
atic investigation of caring behavior subcatego-
ries is also required, so that educational inter-
ventions and administrative support may be 
implemented. q
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