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Abstract
Background To evaluate the prevalence and associated risk factors of work-related musculoskeletal
disorders (WMSDs) in nurses working in hospital intensive care units (ICUs) and respiratory care centres
(RCCs) and to provide additional information and recommendations.

Methods This pilot cross-sectional descriptive study was conducted in a tertiary medical centre, involving
hospital staff working in the ICUs between June 2015 and March 2016. We assessed their Neck Disability
Index (NDI) and Oswestry Disability Index (ODI) score grouping by age, care unit types and job tenure.

Results In all, 139 staff members completed the questionnaire. The mean age was 30.2 ± 6.0 years, and
the mean body mass index was 22.5 ± 3.9 kg/m 2 . The mean job tenure in the ICU was 6.5 ± 5.2 years,
and the mean total job tenure was 8.1 ± 6.3 years. The mean working day per week was 5.1 ± 0.5. The
mean working hours using computer per day was 4.8 ± 2.8. The mean NDI score was 7.6 ± 4.8, and the
mean ODI score was 3.4 ± 5.1.

Conclusion Neck and low-back disabilities are prevalent among staff members in the ICUs and RCCs.
Staff members may bene�t by undergoing rehabilitation programmes, such as therapeutic exercises and
postural training. More attention should be paid to the neck and back disability status of staff members
in the ICUs and RCCs to improve the working environment and ergonomics. Further research is warranted
to evaluate whether WMSDs improve among ICU and RCC staff after performing exercise and receiving
physical therapy.

Background
Musculoskeletal disorder is a common occurrence that causes pain and impaired physical function,
which are associated with higher costs to employers because of absenteeism and productivity loss. In
2001, musculoskeletal disorder contributed a median of 8 days away from work compared with 6 days
for other illnesses.1The daily duties of nurses in the intensive care units (ICUs) and respiratory care
centres (RCCs) include performing procedures and offering nursing care. They not only need su�cient
physical strength and professional knowledge but also are exposed to the highly stressful working
environment in the ICUs. During working hours, nurses in the ICU frequently transfer heavy patients, which
require trunk bending and rotational movement assistance. These movements cause pressure load on the
neck and low back and make nurses subsequently prone to musculoskeletal disorders.2Many staff
members suffering from musculoskeletal discomfort continue to work, which might worsen pain and
other symptoms.3 It is imperative for the hospital staff members to prevent occupational injury and to
stay healthy in order to provide better care quality for their patients. Musculoskeletal disorders can affect
staff members’ e�ciency and performance. Previous studies have discussed the relationship between
hospital staff members (doctors and nurses) and work-related musculoskeletal disorders (WMSDs).4, 5 To
the best of our knowledge, this is the �rst study to focus especially on both ICUs and RCCs staff members
with WMSDs and the relationship between WMSDs and the different types of care units. The aim of our
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study was to evaluate the prevalence, severity, and associated risk factors of WMSDs among ICUs and
RCCs staff members in order to focus the public’s attention on this critical problem that should not be
ignored.

Methods
This pilot cross-sectional descriptive study was conducted at a tertiary medical centre, involving hospital
staff members working in the ICUs and RCCs between June 2015 and March 2016. The study was
approved by the Institutional Review Board of Changhua Christian Hospital (IRB protocol number
150307) and waived the requirement for informed consent due to the research involved no more than
minimal risk to subjects. Self-administered anonymous questionnaires were sent to nursing staff working
in the ICUs and RCCs via in-hospital e-mail. The questionnaire was designed by our research group,
including physicians and physiotherapists of the Department of Physical Medicine and Rehabilitation.
The questionnaire contained the following information: (1) characteristics of study subjects, (2) work-
related factors, (3) Neck Disability Index (NDI), and (4) Oswestry Disability Index (ODI). All of the
statistical analyses were conducted using the Statistical Package for the Social Sciences (version 18.0
for Windows, SPSS Inc., Chicago, IL, USA).

The inclusion criteria were as follows: (1) nurses working in the ICUs and RCCs, (2) age range between 20
and 65 years, and (3) anonymous volunteers to complete the questionnaire. The informal nursing staff
members, such as interns, were excluded. The self-administered anonymous questionnaire was sent via
in-hospital e-mail to nursing staff members who were interested in the study in the ICUs and RCCs of our
hospital. A total of 139 staff members completed the questionnaire. Regarding the characteristics of the
study subjects, the information on the questionnaire included age, body mass index (BMI), job tenure in
the unit, total job tenure, mean working days per week, mean working hours per day, mean working hours
using computer per day, NDI and ODI.

ODI, which is one of the most common scoring systems used for patients with low-back pain, consists of
10 questions. Each question is scored from 0 (no disability) to 5 (full disability), and the sum of the
scores is expressed as a percentage. The scoring intervals for clinical interpretation were as follows: 0%
(no disability), ≤20% (mild disability), 21%–40% (moderate disability), 41%–60% (severe disability),
61%–80% (crippled), and 81%–100% (bed-bound or exaggerative patients).6

NDI, which is the most commonly used outcome measure for neck pain, contains �ve items that are
derived from the ODI and another �ve new items. Each question is scored from 0 (no disability) to 5 (full
disability). The index score is calculated by combining the scores of the 10 questions; the total score
ranges from 0 to 50. The scoring intervals for clinical interpretation were as follows: 0–4 points (no
disability), 5–14 points (mild disability), 15–24 points (moderate disability), 25–34 (severe disability),
and 35–50 (complete disability).7
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We compared the NDI and ODI of the staff members by classifying them into three groups according to
age (20–29 years, 30–39 years, and 40–49 years), six groups according to total job tenure (<5 years, 5–
10 years, 10–15 years, 15–20 years, 20–25 years, and >25 years) and four groups according to the types
of units (medical ICU, surgical ICU, paediatric ICU, and RCCs).

Results
A total of 139 staff members completed the questionnaire. The mean age was 30.2 ± 6.0 years, and the
mean BMI was 22.5 ± 3.9 kg/m2. The mean job tenure in the unit was 6.5 ± 5.2 years, and the mean total
job tenure was 8.1 ± 6.3 years. The mean working day per week was 5.1 ± 0.5. The mean working hours
using computer per day was 4.8 ± 2.8. The mean NDI score was7.6 ± 4.8, and the mean ODI was 3.4 ±
5.1. There was a comparable distribution of subjects within the group with age 20–29 years (n = 64, 46%)
and 30–39 years (n = 61, 43.9%). Approximately 38.9% of the subjects reported a total job tenure of <5
years (n = 54), and 23.7% (n = 33) worked for 10–15 years. The demographic characteristics and
ergonomic factors are presented in Table 1.

The complaint of neck discomfort among ICU and RCC staff is familiar. Nearly all subjects (98.6%)
suffered from mild or moderate neck disability, and 1.5% of subjects presented with severe neck
disability. We assessed their NDI and ODI score grouping by age, types of care units and total job tenure.
The severity of neck disability seemed to increase with age. Nearly 35.7% of subjects suffered from
moderate neck disability in the age group of 40–49 years, 19.7% in the age group of 30–39 years and
17.2% in the age group of 20–29 years. As for ODI, 33.8% showed no low-back disability, and 2.9% of
subjects presented with severe disability. In general, the prevalence of neck disability among ICU and RCC
staff was higher than that of low-back disability (Table 2).

We also compared the NDI and ODI scores from the subjects’ total job tenure. The subjects whose total
job tenure was between 15 and 20 years presented with more severe neck disability, and moderate or
severe neck disability accounted for 37.0% of the subjects in this group (<5 years, 14.8%; 5–10 years,0%;
10–15 years, 21.2%; 20–25 years, 30.7%; and >25 years, 16.7%). As for ODI, the subjects whose total job
tenure was between 5 and 10 years had the highest prevalence (50%) of no low-back disability, and the
second highest prevalence was the group whose total job tenure was <5 years (40.7%). Relatively, 41% of
the subjects whose total job tenure was >10 years suffered from low-back disability, and 2.9% had severe
disability. These factors indicate that the prevalence and severity of low-back disability could increase
with age (Table 3).

In the comparison between NDI and ODI scores according to the types of care units among ICU staff, the
severity of neck disability in the medical ICU group was higher than in the other three groups; moderate or
severe neck disability accounted for 25.9% of the subjects working in medical care units (surgical ICUs,
20.3%; paediatric ICUs, 21.4%; and RCCs, 20.5%). For ODI, the severity was also more serious in the
subjects working in the medical care units; 18.5% of subjects working in the medical units presented with
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moderate or severe low-back disability (surgical ICUs, 8.5%; paediatric ICUs, 7.1%; and RCCs, 2.6%) (Table
4).

Discussion
This pilot study found that WMSDs are prevalent among ICUs and RCCs staff members and that nearly
all (98.6%) subjects presented with mild or moderate neck disability. To the best of our knowledge, this is
the �rst study to focus on both ICUs and RCCs staff members with WMSDs and on the relationship
between WMSDs and the different types of care units. Previous studies have shown that hospital staff
members are prone to musculoskeletal disorders, accounting for a substantial economic burden.8, 9

According to a systematic review, the risk factors recognised for neck WMSD were heavy physical work,
awkward posture and frequent lifting. The risk factors for low-back WMSD were heavy physical work,
awkward static and dynamic working postures, and lifting.10The occupational characteristics of the ICUs
and RCCs staff members, such as cumulative stress from transferring dependent or heavy patients, may
lead to trunk overexertion. There are studies recognising cumulative stress as a risk factor for spine
WMSD.10–12 Previous studies have shown that low back is the most susceptible to WMSD among
healthcare professionals.13–15 In our study, the prevalence of neck disability among ICU and RCC staff
was generally higher than that of low-back disability.

Individual risk factor is another important aspect of WMSDs. Older age was recognised as the risk factor
for WMSDs among nurses, who worked and had a longer job tenure.16, 17 Our study showed that the
severity of neck disability seemed to increase with age, with the highest incidence of moderate neck
disability in the age group of 40–49 years. Besides, 41% of the subjects whose total job tenure was >10
years suffered from low-back disability.

In our study, all of the subjects suffered from neck disabilities, and 66.23% had low-back disability.
However, there are some differences among the subjects in different working environments. In general,
the severity of neck disability and low-back disability in medical ICUs was higher than in surgical ICUs,
paediatric ICUs and RCCs.

Previous studies have mentioned that poor ergonomic and working environments contribute to
musculoskeletal disorders. A cohort study showed that head posture, body posture, and task di�culty
were associated with neck complaints.18 Furthermore, a greater risk for musculoskeletal disorders was
found among workers who used computers.19 Prolonged sitting in a static posture at a workstation
computer may also contribute to neck and low-back complaints.20 Therefore, ergonomic and
rehabilitation programmes, such as therapeutic exercises and postural training, seem to be bene�cial in
the prevention and intervention of WMSDs. In addition, it is also crucial to ameliorate the working
environment, and the nursing workload should be allocated appropriately when experiencingWMSDs.16

Study Limitations
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This pilot study focuses primarily on the common problems of WMSDs among ICUs and RCCs staff
members. However, there were several limitations in our study. First, the relatively small sample size may
restrict the generalisation of these �ndings to other subject populations. Second, several subjects have
indicated that �lling out the questionnaire alone may not be helpful to improve their stress and ameliorate
their working environment and ergonomics. Third, we did not record the psychosocial factors in the study.
These limitations indicate that the results of this study should be interpreted with caution. Further
research is warranted on the independent predictors for developing WMSDs and the related prevention or
intervention measures for providing patients with speci�c clinical information and potentially reducing
the prevalence of WMSDs.

Conclusion
Musculoskeletal disorder is a common condition reported by hospital staff members. 15 In this study,
neck discomfort is familiar among ICUs and RCCs staff members, and nearly all (98.6%) subjects in this
study suffered from mild or moderate neck disability. The prevalence of neck disability among ICU and
RCC staff was higher than that of low-back disability. Furthermore, we noted that the severity of neck
disability was more serious in subjects working in the medical ICUs. We also found that the prevalence
and the severity of low-back disability could increase with age and that the severity was also higher in the
medical ICU staff. Our study emphasizes WMSDs among ICUs and RCCs staff members in order to
improve this problem. Preventive health-promoting measures and rehabilitation programmes might be
helpful to manage WMSDs.
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Tables
Table 1. Characteristics of study subjects

Variables Total

(n =139)

Minimum

 

Maximum

 
Age (years)  30.24 ± 6.07  20.0 45.0
Height (cm) 160.49 ± 6.06 148.0 178.0
Weight (kg)   58.12 ± 10.94 38.0 90.0
BMI (kg/m2)  22.54 ± 3.91  15.94 37.78
Job tenure in the unit (years)   6.55 ± 5.28 0.0  24.0
Total job tenure (years)   8.12 ± 6.27  0.2  24.0
Mean working days per week   5.14 ± 5.11  4.0    6.0
Mean working hours per day   9.07 ± 1.34 4.0  20.0
Mean working hours using computer per day  4.79 ± 2.79 1.0 16.0
NDI 7.56 ± 4.76 2 28
ODI 3.43 ± 5.06 0 26

Values are expressed as mean ± standard deviation.

NDI, Neck Disability Index; ODI, Oswestry Disability Index.

 

 

Table 2. NDI and ODI comparison of groups by age
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Age No.

 

No

Disability

Mild Disability Moderate Disability Severe

Disability
NDI 139 (100%)  0 109 (78.4%) 28 (20.2%)  2 (1.4%)

20–29 (years)  64 (46%)  0  53 (38.1%) 11 (7.9%)  0
30–39 (years)  61 (43.9%)  0  47 (33.8%) 12 (8.6%)  2 (1.5%)
40–49 (years)  14 (10.1%)  0   9 (6.5%)  5 (3.6%)  0

ODI 139 (100%) 47 (33.8%)  80 (57.5%)  8 (5.8%)  4 (2.9%)
20–29 (years)  64 (46%) 26 (18.7%)  33 (23.7%)  5 (3.6%)  0
30–39 (years)  61 (44%) 14 (10.1%)  40 (28.8%)  3 (2.2%)  4 (2.9%)
40–49 (years)  14 (10.1%)  7 (5.05%)   7 (5.05%)  0  0

Values are expressed as frequency (%). NDI, Neck Disability Index; ODI, Oswestry Disability Index.

 

 

Table 3. NDI and ODI comparison of groups by total job tenure

Total Job Tenure No.

 

No

Disability

Mild

Disability

Moderate Disability Severe

Disability
NDI 139 (100%) 0 109 (78.4%) 28 (20.2%)  2 (1.4%)

<5 years 54 (38.9%) 0 46 (33.1%)  8 (5.8%)  0
5–10 years  6 (4.3%) 0  6 (4.3%)  0  0
10–15 years 33 (23.7%) 0 26 (18.7%)  7 (5.0%)  0
15–20 years 27 (19.4%) 0 17 (12.2%)  8 (5.8%)  2 (1.4%)
20–25 years 13 (9.4%) 0  9 (6.5%)  4 (2.9%)  0
>25 years  6 (4.3%) 0  5 (3.6%)  1 (0.7%)  0

ODI 139 (100%) 47 (33.8%) 80 (57.5%)  8 (5.8%)  4 (2.9%)
<5 years  54 (38.9%) 22 (15.8%) 28 (20.2%)  4 (2.9%)  0
5–10 years  6 (4.3%)  3 (2.15%)  3 (2.15%)  0  0
10–15 years 33 (23.7%)  7 (5.0%) 22(15.8%)  3 (2.2%)  1 (0.7%)
15–20 years 27 (19.4%)  6 (4.3%) 17 (12.2%)  1 (0.7%)  3 (2.2%)
20–25 years 13 (9.4%)  5 (3.6%)  8 (5.8%)  0  0
>25 years  6 (4.3%)  4 (2.9%)  2 (1.4%)  0  0

Values are expressed as frequency (%). NDI, Neck Disability Index; ODI, Oswestry Disability Index.

 

Table 4. NDI and ODI comparison of groups by types of intensive care unit
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Care Unit No.

 

No

Disability

Mild

Disability

Moderate Disability Severe

Disability
NDI 139 (100%)   0 109 (78.4%) 28 (20.2%) 2 (1.4%)
  Medical  27 (19.4%)   0  20 (14.4%)  6 (4.3%) 1 (0.7%)
  Surgical  59 (42.4%)   0  47 (33.8%) 12 (8.6%) 0

Paediatric  14 (10.1%)   0  11(7.9%)  3 (2.2%) 0
  Respiratory care centres  39 (28.1%)   0  31 (22.3%)  7 (5.1%) 1(0.7%)
ODI 139 (100%) 47 (33.8%)  80 (57.5%)  8 (5.8%) 4 (2.9%)
  Medical  27 (19.4%)  3 (2.2%)  19(13.6%)  3 (2.2%) 2 (1.4%)
  Surgical  59 (42.4%) 26 (18.7%)  28 (20.1%)  4 (2.9%) 1 (0.7%)

Paediatric  14 (10.1 %)  3 (2.2%)  10 (7.2%)  1 (0.7%) 0
  Respiratory care centres  39 (28.1%) 15 (10.8%)  23 (16.6%)  0 1 (0.7%)

Values are expressed as frequency (%). NDI, Neck Disability Index; ODI, Oswestry Disability Index.
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