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Surgical Diseases Nursing/Cerrahi Hastaliklar Hemsireligi

Work-Related Musculoskeletal
Disorders and Ergonomic Risk
Profiles Among Surgical Intensive
Care Nurses

Nermin Ocaktan' ®, H. Banu Katran? ®, Melisa Katikgi® ®, Nurgiil Arpag* ®

ABSTRACT

Background: This study examined the relationship between ergonomic risk factors, postural behaviors, lifestyle habits,
and the presence of work-related musculoskeletal disorders (WMSDs) among surgical intensive care nurses.

Methods: This descriptive cross-sectional study included 227 surgical intensive care nurses in Tiirkiye. Data were collected
using an online Nurse Assessment Form and analyzed using descriptive statistics, chi-square tests, and binary logistic
regression analysis.

Results: Most nurses reported inadequate sleep (64.4%) and irreqular sleep patterns. The prevalence of WMSDs
increased significantly with age and professional experience—from 18.1% among nurses <30 years to 54.5% among
those >41 years (p<0.001). Nurses with WMSDs reported significantly lower use of correct body mechanics (25.5% vs.
46.5%; p=0.004) and lower physical activity levels (p=0.018). WMSDs were significantly more prevalent among nurses
working in second-level ICUs compared with those working in third-level ICUs (44.8% vs. 21.2%; p=0.008). Binary logistic
regression analysis identified age and correct use of body mechanics as significant predictors of WMSDs.

Conclusion: Surgical intensive care nurses experience substantial ergonomic risk exposure that may contribute to the
development of WMSDs. Continuous ergonomics training, improved shift scheduling, posture-supportive workplace
practices, and the promotion of reqular physical activity may help reduce musculoskeletal strain and improve occupational
well-being. These findings highlight the importance of integrated ergonomic strategies to enhance nurse well-being and
patient safety in surgical intensive care settings.

Keywords: Ergonomics, work-related musculoskeletal disorders, intensive care units, surgical nurses, body mechanics

OZET

Amag: Bu calisma, cerrahi yogun bakim hemsirelerinde ergonomik risk faktorleri, postiir davranislari, yasam tarzi
aliskanliklari ve isle iliskili kas-iskelet sistemi bozukluklarinin (WMSD) varligi arasindaki iliskiyi incelemeyi amaglamigtir.
Yontem: Tanimlayiai ve kesitsel tipte yilriitiilen bu calisma Tiirkiye'de calisan 227 cerrahi yogun bakim hemsiresi ile
gerceklestirilmistir. Veriler cevrim ici olarak uygulanan Hemsire Degerlendirme Formu araciligiyla toplanmis ve tanimlayici
istatistikler, ki-kare testleri ve ikili lojistik regresyon analizi kullanilarak analiz edilmistir.

Bulgular: Hemsirelerin biiyiik cogunlugu yetersiz uyku siiresi (%64,4) ve diizensiz uyku diizeni bildirmistir. WMSD
prevalansi yas ve mesleki deneyim ile anlamli sekilde artmistir; <30 yas grubunda %18,1 iken >41 yas grubunda %54,5
olarak bulunmustur (p<0,001). WMSD bulunan hemsirelerde dogru viicut mekanidi kullanimi daha diisiik (%25,5%
karsi %46,5; p=0,004) ve fiziksel aktivite diizeyi daha diisiik bulunmustur (p=0,018). WMSD prevalansi ikinci diizey
yogun bakim dnitelerinde calisan hemsirelerde ii¢iincii diizey yogun bakim iinitelerinde calisanlara gdre daha yiiksek
bulunmustur (%44,8' kars %21,2; p=0,008). Lojistik regresyon analizinde yas ve dogru viicut mekanigi kullanimi WMSD
gelisimi le iliskili anlamli belirleyiciler olarak saptanmistir.

Sonug: Cerrahi yogun bakim hemsireleri 6nemli diizeyde ergonomik risklere maruz kalmakta olup bu durum WMSD
gelisimine katkida bulunabilmektedir. Siirekli ergonomi egitimi, uyku sagligini destekleyen vardiya planlamas, dogru
postiirii destekleyen calisma ortamlan ve diizenli fiziksel aktivitenin tegvik edilmesi hemsirelerin kas-iskelet sagligini ve
mesleki iyilik halini gelistirebilir. Bu bulgular cerrahi yogun bakim ortamlarinda hemsire sagligini ve hasta giivenligini
artirmaya yonelik biitiinciil ergonomik stratejilerin gelistirilmesi gerektigini gostermektedir.

Anahtar Kelimeler: Ergonomi, isle iliskili kas-iskelet sistemi bozukluklan, yogun bakim diniteleri, cerrahi hemsireleri,
viicut mekanigi
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Musculoskeletal Risks Among Surgical ICU Nurses

optimize the adaptation of work to individuals and

individuals to work by considering their physical
and psychological characteristics. Among healthcare
professionals, nurses constitute one of the occupational
groups most frequently exposed to ergonomic risks due
to complex care processes and high physical demands.
Reports from the International Council of Nurses (ICN)
emphasize that the work environments of nurses involve
a high level of occupational hazards (1-3).

E rgonomics is an interdisciplinary field that aims to

Ergonomic risk factors in the work environment may
initially manifest as temporary pain relieved by rest but
may progress over time into musculoskeletal disorders
(MSDs), which can reduce work capacity and lead to
long-term functional limitations (4,5). According to data
from the Social Security Institution (SGK) in Tirkiye,
musculoskeletal problems constituted a substantial
proportion of occupational diseases reported in 2023
(6). At the international level, joint WHO/ILO estimates
highlight the considerable global burden of ergonomic
overload on worker health (4,7).

Ergonomic risks in nursing are not limited to physical
conditions; the literature consistently shows that MSDs
reduce work efficiency, impair care quality, increase error
propensity, and contribute to burnout and turnover
intention (8-10).Thus,ergonomicsalso representsacritical
patient safety concern. Musculoskeletal strain and fatigue
may compromise nurses’ ability to perform clinical tasks
safely, increasing the likelihood of patient handling errors,
delayed care, and reduced adherence to safety protocols.
This risk is further amplified in intensive care units, where
care processes frequently involve high physical exertion—
such as continuous patient monitoring, positioning,
transfer, intubation, and suctioning—typically performed
under repetitive, time-pressured, and non-ergonomic
postures (11).

Surgical intensive care units (ICUs) impose greater
physical demands than other ICUs due to their
high density of technological equipment, extensive
monitoring requirements, frequent invasive procedures,
and significant need for critical patient mobilization.
Recent studies and meta-analyses indicate that surgical
ICU nurses experience higher rates of back and neck
pain, lower extremity fatigue, and postural problems
compared to nurses in other units (11-15). Ergonomics
training programs have also been shown to reduce MSD
symptoms, increase correct posture use, and improve
care performance (15,16). However, data on ergonomic

practices and awareness among surgical ICU nurses in
Turkiye remain limited.

Surgical intensive care units (ICUs) present a distinct
ergonomic risk profile compared to other clinical settings
due to the intensity and complexity of care delivered.
Nurses working in these units are frequently required
to perform early and repeated patient mobilization,
often involving critically ill or sedated patients who
require full physical assistance. Such activities impose
substantial biomechanical loads on the musculoskeletal
system, particularly affecting the lower back and upper
extremities. In addition, surgical ICU nurses are routinely
involved in invasive procedures such as endotracheal
suctioning, positioning during postoperative care, and the
management of multiple life-support devices, which are
often performed under time pressure and in constrained
postures (11,28). The high density of technological
equipment in these units further limits available
workspace, contributing to awkward body positioning
and restricted movement patterns (11). Consistent with
these contextual factors, previous research has shown that
intensive care environments are associated with increased
physical workload, greater ergonomic strain, and a higher
prevalence of work-related musculoskeletal disorders
among nurses (20,28). More recent evidence further
supports that high-acuity clinical settings and patient-
handling demands significantly increase biomechanical
load and WMSD risk among healthcare workers (20,30).
These findings collectively underscore the importance of
examining ergonomic risks within the specific context of
surgical intensive care settings rather than generalizing
findings from broader ICU populations.

A growing body of evidence highlights the effectiveness
of ergonomics-based interventions in reducing work-
related musculoskeletal disorders (WMSDs) among
nurses. Systematic reviews have demonstrated that
interventions such as ergonomics training programs,
safe patient handling strategies, and workplace redesign
can significantly reduce musculoskeletal symptoms
and improve occupational safety outcomes (14,26). In
particular, structured training programsfocusing on correct
body mechanics and posture awareness have been shown
to enhance nurses’ knowledge, promote safer movement
behaviors, and decrease physical strain during patient
care activities (15,16). More recent systematic evidence
further indicates that participatory and multicomponent
ergonomic interventions—combining education, physical
activity, and organizational strategies—are more effective
than single-component approaches in reducing WMSD
risk among nurses (26). In addition, intervention-based
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research conducted in intensive care settings has
demonstrated that posture regulation training can
significantly reduce musculoskeletal symptoms and
improve ergonomic awareness among nurses (16). In high-
acuity environments such as intensive care units, these
interventions are particularly important, as nurses are
frequently exposed to repetitive movements, heavy lifting,
and time-constrained procedures. Despite this growing
evidence base, the implementation and effectiveness of
ergonomics-focused interventions in surgical intensive
care settings remain insufficiently explored, particularly in
the context of developing countries.

Despite the growing body of research on work-related
musculoskeletal disorders among nurses, existing
studies largely focus on general nursing populations or
mixed intensive care settings, with limited attention to
the unique clinical and ergonomic demands of surgical
intensive care units. Furthermore, previous research
has often examined individual risk factors in isolation,
without comprehensively addressing the combined
effects of ergonomic awareness, postural behaviors, and
lifestyle habits. In the context of Turkiye, data specifically
focusing on surgical ICU nurses remain scarce. Therefore,
this study aims to provide a comprehensive evaluation
of work-related musculoskeletal disorders by integrating
individual, behavioral, and work-related factors within a
surgical intensive care setting, thereby contributing to the
development of context-specific ergonomic strategies.

Accordingly, the aim of this study was to examine the
relationship betweenergonomicriskfactors, lifestyle habits,
postural behaviors, and work-related musculoskeletal
disorders (WMSDs) among surgical ICU nurses. The study
sought to answer the following research question: “Are the
demographic and professional characteristics, ergonomic
awareness levels, and lifestyle habits of surgical intensive
care nurses associated with WMSDs?”

Methods

Study Design

This research was conducted as a descriptive and cross-
sectional study.

Research Question

The study aimed to address the following primary
research question:“Are the demographic and professional
characteristics, ergonomic awareness levels, and lifestyle
habits of surgical intensive care nurses associated with
work-related musculoskeletal disorders (WMSDs)?”

Research Hypotheses

H1: Increasing age and longer professional experience
are associated with a higher likelihood of work-related
musculoskeletal disorders (WMSDs) among surgical
intensive care nurses.

H2: Nurses who do not apply proper body mechanics and
who have lower levels of ergonomic awareness are more
likely to develop WMSDs.

H3: Unhealthy lifestyle habits, including irregular sleep
patterns and low levels of physical activity, are associated
with an increased risk of WMSDs.

Study Setting and Time Frame

The study was conducted between May and August 2025
among surgical intensive care nurses working across
Turkiye.

Population and Sample

The target population of the study consisted of members
of the Turkish Intensive Care Nurses Association (TICNA),
of whom 1,450 were registered nurses and 550 were
employed in surgical intensive care units. The sample size
was calculated using the formula for studies with a known
population (n = Nxt>xpxq / [d>x(N—1) + t*xpxq]), with a
population size of 550, a 5% margin of error, and a 95%
confidence level. The minimum required sample size was
determined to be 226. Between May and August 2025,
a total of 227 surgical intensive care nurses who were
informed about the study and provided online voluntary
consent comprised the final sample.

Inclusion and Exclusion Criteria

Nurses were eligible to participate in the study if they
had been working in a surgical intensive care unit for at
least one year. Nurses who had previously undergone
musculoskeletal surgery were excluded from the study.

Data Collection Procedure

Data were collected using a structured online self-
report method. The survey link, containing the Nurse
Identification Form, was distributed via email to TICNA
members. Participation was voluntary and responses
were recorded digitally.
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Data Collection Instrument:
Nurse Identification Form

The Nurse Identification Form is a 36-item descriptive tool
developed by the researchers based on a comprehensive
literature review and expert consultation. The form is
not intended as a psychometric scale; rather, it gathers
information on nurses’ demographic characteristics,
professional status, ergonomic awareness, lifestyle habits,
sleep patterns, physical activity levels, body mechanics
practices, and the presence or history of musculoskeletal
disorders.

The development of the form was guided by existing
literature on ergonomic risk factors, work-related
musculoskeletal disorders, and occupational health
in nursing, ensuring that the included items reflect
commonly reported risk domains and clinically relevant
variables.

Content Validity and Preliminary Testing

Content validity was assessed by five experts (three
academics and two clinical specialists), who evaluated
item clarity, relevance, and scope adequacy. Revisions
were made based on their feedback.

To further enhance the clarity and applicability of the
instrument, a pilot test was conducted with 10 nurses
working in surgical intensive care units. Participants were
asked to evaluate the comprehensibility, relevance, and
ease of completion of each item. Minor revisions were
made to wording and item structure based on participant
feedback, particularly to improve clarity and reduce
ambiguity. The average completion time of the form was
approximately 10-12 minutes, indicating acceptable
feasibility for clinical use.

Because the form does not measure latent constructs or
produce subscale scores, psychometric analyses such as
factor analysis or internal consistency testing (Cronbach’s
alpha) were not applicable.

This approach is consistent with previous descriptive
studies utilizing structured data collection forms to
explore multiple independent variables rather than to
measure a single underlying construct.

Ethical Considerations

Institutional permission was obtained from the Turkish
Intensive Care Nurses Association. Ethical approval was

granted by the Non-Interventional Clinical Research
Ethics Committee of Marmara University Faculty of
Health Sciences (Date: April 25, 2024; Decision No: 72). All
participants were informed about the study and provided
electronic consent.

Data Analysis

Data were analyzed using the Statistical Package for the
Social Sciences (SPSS) version 22.0. Descriptive statistics
(frequency, percentage, mean, standard deviation) were
used to summarize participant characteristics. Chi-square
tests were conducted to identify relationships between
categorical variables. Statistical significance was set at p
< 0.05.

In addition, binary logistic regression analysis was
performed to identify independent predictors of work-
related musculoskeletal disorders (WMSDs). Variable
selection for the multivariable model was guided by the
results of the bivariate analyses and by factors identified
as relevant in previous literature on ergonomic risks and
WMSDs among nurses. Variables that were found to be
significant in bivariate analyses (p < 0.05) or considered
clinically relevant based on the literature (e.g. age,
professional experience, sleep patterns, physical activity,
body mechanics use, and ICU level) were included in the
regression model. Adjusted odds ratios (ORs) with 95%
confidence intervals (Cls) were calculated to estimate the
strength of associations.

Model fit was assessed using appropriate goodness-of-
fit indicators, and multicollinearity among independent
variables was evaluated prior to analysis.

Results

The daily sleep duration of participants was distributed
as follows: 3-4 hours (8.5%), 5-6 hours (64.4%), and 7-8
hours (27.1%). Gender, age, and body mass index groups
did not differ significantly in terms of sleep duration
(p>0.05). Regular sleep patterns differed significantly
across age groups (p<0.001): 10.6% among nurses aged
<30 years, 24.4% among those aged 31-40 years, and
54.5% among those aged =41 years. Ergonomics training
also varied significantly by age (p=0.004); 10.6% of nurses
aged <30 years, 20.0% of those aged 31-40 years, and
36.4% of those aged =41 years had received ergonomics
education (Table 1).
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(p<0.001): 18.1% among nurses aged <30 years, 31.1%
among those aged 31-40 years, and 54.5% among those

aged =41 years (Table 2).

0.024).

Exercise habits differed significantly by gender (p

The application of body mechanics also differed

significantly by gender (p

WMSD

(Table 1).

0.005)

prevalence differed significantly across age groups

Table 2. Musculoskeletal Disorders and Postural Assessments by Gender, Age, and Body Mass Index

Variables Category | Female n (%) | Male n (%) | p-value | <30 n (%) 31-40 n (%) =41 n (%) p-value | Normal Weight n (%) | Overweight n (%) | p-value
il Yes 49 (26.1) 6(154) | o110 | 2008.1) 14 (31.1) 12(545) | <0001 37 (223) 18 (29.5) 0.171
(Diagnosed) . . . . . . . . . .

No 139 (73.9) 33 (84.6) 131(81.9) 31 (68.9) 10 (45.5) 129 (77.7) 43 (70.5)
WMSD-
related Yes 12 (6.4) 1(2.6) 0.311 6(3.8) 6(13.3) 1(4.5) 0.049 7(4.2) 6(9.8) 0.101
Surgery
No 176 (93.6) 38(97.4) 154 (96.2) 39 (86.7) 21(95.5) 159 (95.8) 55(90.2)
Postural Correct
Assessment 1| posture 75 (39.9) 19 (48.7) 0.200 63 (39.4) 22 (48.9) 9 (40.9) 0.519 76 (45.8) 18 (29.5) 0.019
Incorrect
posture 113 (60.1) 20(51.3) 97 (60.6) 23 (51.1) 13 (59.1) 90 (54.2) 43 (70.5)
Postural Correct
Assessment 2| posture 95 (50.5) 22 (56.4) 0.312 81 (50.6) 25 (55.6) 11 (50.0) 0.833 85(51.2) 32(52.5) 0.493
Incorrect
posture 93 (49.5) 17 (43.6) 79 (49.4) 20 (44.4) 11 (50.0) 81 (48.8) 29 (47.5)
Postural Correct
Assessment3| posture 49 (26.1) 18 (46.2) 0.012 45 (28.1) 17 (37.8) 5(22.7) 0.348 55(33.1) 12(19.7) 0.033
Incorrect
posture 139 (73.9) 21(53.8) 115(71.9) 28 (62.2) 17 (77.3) 111 (66.9) 49 (80.3)

Note: Chi-square test was used for comparisons. Percentages are presented within each subgroup.
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permanent day shifts and 8.6% among those working

rotating shifts.

Daily sleep duration differed significantly according to

total work experience (p

0.014). Regular sleep was also

associated with total work experience (p<0.001): 7.3%
among nurses with 1-5 years, 20.4% among those with

6-10 years, and 19.2% among those with 11-15 years

Ergonomics education differed significantly according

to total

0.002) and surgical
0.009). Exercise frequency

work experience (p

intensive care experience (p

of experience. Regular sleep also varied significantly
according to surgical intensive care experience (p<0.001):
8.1% for 1-5 years, 24.6% for 6-10 years, and 44.1% for

differed significantly according to surgical intensive care

experience (p

0.013). The

0.022) and work schedule (p=

use of body mechanics differed significantly by total

work experience (p

0.015) and surgical intensive care

>11 years. Regular sleep rates differed significantly by

work schedule (p<0.001): 48.1% among nurses working

=0.008) (Table 3).

experience (p
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0.011): 29.1%

significantly according to WMSD status (p

WMSD prevalence differed significantly by total work

among those with WMSDs versus 14.0% among those
without. Exercise frequency was also significant (p

experience (p<0.001), surgical intensive care experience

0.018):

0.002), and work type (p<0.001) (Table 4).

(p=

“very rarely” exercising was reported by 49.1% of nurses
with WMSDs compared to 30.2% of those without. The

A significant difference was observed between daily sleep

use of body mechanics differed significantly according

0.008); 14.5% of those

with WMSDs reported sleeping 3-4 hours compared to

duration and WMSD presence (p

0.004): 25.5% of nurses with WMSDs

versus 46.5% of those without.

to WMSD status (p

8.7% of those without WMSDs. Regular sleep differed

Table 4. Musculoskeletal Disorders and Postural Assessments by Work Characteristics

. 1-5vears| 6-1° 11-15 ICU1-5 |Icue-10| ICcU=11 Day shife| Shift
Variables Category n (%) Years n Yearsn | p-value| Yearsn Years n Yearsn | p-value n (%) Workn | p-value
(%) (%) (%) (%) (%) (%)
WMSD (Diagnosed) Yes | 20016.3) | 12245 | 7(269) | <0.001 | 24(17.6) | 15263) | 16@47.1) | 0002 | 2344.2) | 32(18.3) | <0.001
No |103(83.7)| 37755 | 19(73.1) 112(82.4) | 42(73.7) | 18(52.9) 29(55.8) | 143(81.7)
Postural Assessment 1 MMMMM 44(358) | 28(57.1) | 11423) | 0080 | 52(382) | 2849.1) | 14412 | 0375 | 17(32.7) | 77 (44.0) | 0.097
_NMMMM 79(64.2) | 21(42.9) | 15(57.7) 84(61.8) | 29(50.9) | 20(58.8) 35(67.3) | 98(56.0)
Postural Assessment 2 _mmmmm 59(48.0) | 26(53.1) | 15(57.7) | 0648 | 69(50.7) | 29(50.9) | 19(55.9) | 0.860 | 35(67.3) | 8246.9) | 0.007
_wMMHM 64(52.0) | 23(46.9) | 11423) 67(49.3) | 28(49.1) | 15(44.1) 17(327) | 93 (53.1)
Postural Assessment 3 mmmmm 31(252) | 20(40.8) | 8(30.8) | 0243 | 33(243) | 24(42.1) | 10(294) | 0.046 | 10(192) | 57(326) | 0.044
_NMMHM 92(748) | 29(59.2) | 18(69.2) 103 (75.7) | 33(57.9) | 24 (70.6) 42(80.8) [ 118(67.4)

Note: Chi-square test was used. Percentages are presented within each subgroup.

Aabadem Univ. Saglik Bilim. Derg. 17 (April, May, June) 2026



Ocaktan Nermin etal.

differed

0.003): correct

)

Posture self-assessment (second evaluation
significantly according to WMSD status (p

WMSD prevalence differed significantly by ICU level

0.008), with 44.8% of nurses in level 2 units and 21.2%
in level 3 units reporting WMSDs. WMSD prevalence also

differed significantly by ICU type (p

(p=

posture was reported by 14.5% of nurses with WMSDs

versus 34.3% of those without (Table 5).

0.015): 21.0% in

anesthesia-reanimation ICUs and 39.0% in surgical ICUs.
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Binary logistic regression analysis identified age (OR=1.06,
95% Cl: 1.00-1.11, p=0.041), use of body mechanics
(OR=0.30, 95% Cl: 0.14-0.63, p=0.002), and ICU level
(OR=0.33, 95% Cl: 0.14-0.82, p=0.017) as significant

factors associated with WMSDs. Regular sleep (p=0.434)
and work type (p=0.096) were not statistically significant
in the multivariable model (Table 6).

Table 6. Binary Logistic Regression Analysis of Factors Associated with Work-Related Musculoskeletal Disorders (WMSDs)

Variable OR 95% ClI p-value
Age (years) 1.06 1.00-1.11 0.041
Regular sleep (Yes vs No) 1.44 0.58 - 3.60 0.434
Use of body mechanics (Yes vs No) 0.30 0.14-0.63 0.002
ICU level (Level 3 vs Level 2) 0.33 0.14-0.82 0.017
Work type (Shift vs Daytime) 0.48 0.20-1.14 0.096
Note: OR: Odds ratio; Cl: Confidence interval. Binary logistic regression analysis was performed. p<0.05 was considered statistically significant.

Discussion

This study demonstrated that lifestyle habits, ergonomic
awareness, postural behaviors, and working conditions
play a significant role in the development of work-related
musculoskeletal disorders (WMSDs) among surgical
intensive care nurses. The findings reveal that these
nurses are exposed to substantial ergonomic strain due
to the physically demanding nature of their work. This
result is consistent with recent studies showing a high
prevalence of WMSDs among nurses, particularly in
settings requiring continuous patient monitoring and
frequent performance of invasive procedures (4,12,20).
Recent evidence focusing specifically on intensive care
environments alsoindicates that ICU nurses are exposed to
multiple ergonomic stressors, including frequent patient
mobilization, high equipment density, and sustained
static postures, all of which substantially increase the risk
of WMSDs (20). Exposure to multiple ergonomic stressors
has been identified as a strong predictor of WMSDs among
healthcare workers (5). In addition, recent systematic
evidence indicates that nurses consistently represent one
of the occupational groups with the highest prevalence
of WMSDs across healthcare systems worldwide (12,30).
Accordingly, the present study contributes meaningful
data to the limited number of studies focusing specifically
on surgical intensive care units (ICUs) in Tirkiye.

The prevalence of WMSDs increased significantly with
age and professional experience. This finding aligns
with previous studies reporting that aging, cumulative
mechanical load, and prolonged clinical exposure elevate
the risk of musculoskeletal symptoms among nurses
(21,22). Age-related declines in musculoskeletal flexibility
and the increased likelihood that experienced nurses

undertake more complex and physically demanding
caregiving tasks may partially explain this association.
Similar patterns identified in international nursing
populations support the notion that both biological and
occupational factors contribute substantially to elevated
WMSD risk among older and more experienced nurses
(13,21). The present findings therefore support the view
that cumulative occupational exposure plays a critical role
in the development of musculoskeletal disorders among
nurses working in high-intensity clinical environments (5).

Sleep-related variables emerged as another influential
factor in the development of WMSDs. Nurses with
irregular or inadequate sleep had significantly higher
rates of musculoskeletal symptoms, which is consistent
with evidence indicating that shift work disrupts circadian
rhythms, reduces sleep quality, and negatively affects
physiological recovery processes (17-19). Circadian
rhythm disruption has also been shown to exacerbate
cognitive and physical stress responses among ICU nurses
(19). Studies among night-shift healthcare workers also
show that increased physical exertion combined with
circadian rhythm disruption significantly impairs sleep
quality (23). Insufficient sleep may elevate inflammatory
markers and impair muscular recovery, thereby increasing
susceptibility to pain and injury. In line with these
mechanisms, musculoskeletal pain has been reported
to be more common among nurses working night shifts
due to increased physical load and reduced restorative
sleep (24). These findings suggest that sleep quality and
circadian rhythm stability may represent important but
often overlooked factors influencing musculoskeletal
health among ICU nurses. Although shift work was not
identified as an independent predictor in the regression
model, previous studies suggest that rotating shifts
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may still contribute indirectly to musculoskeletal strain
through sleep disruption and cumulative fatigue (17-19).

Low levels of physical activity and infrequent exercise
were also associated with a higher prevalence of WMSDs.
This is consistent with studies indicating that insufficient
physical activity weakens postural control, reduces
muscle strength, and diminishes the body’s resilience to
ergonomic stress (25). Given the high physical demands
of surgical ICUs, the protective role of regular exercise
acquires particular importance. The finding that more
than half of the nurses reported rarely or never exercising
highlights a modifiable risk factor warranting attention
in workplace health promotion programs. Encouraging
regular physical activity may therefore represent a
practical strategy to enhance musculoskeletal resilience
among nurses exposed to continuous physical workload.

Correct body mechanics and postural behaviors
demonstrated a strong protective effect. Previous
research has shown that ergonomic training and posture-
focused interventions effectively reduce musculoskeletal
symptoms and improve patient care performance
(15,16,26). Interventional studies conducted in intensive
care settings further demonstrate that structured
posture-regulation and ergonomic training programs
can significantly decrease musculoskeletal symptoms
and fatigue among ICU nurses (16). Studies examining
patient-handling tasks have also documented the
high biomechanical load experienced during patient
transfers, emphasizing the importance of proper posture
during routine clinical tasks (27). Patient transfer and
repositioning activities have been identified as some of
the most physically demanding nursing tasks, generating
substantial biomechanical load on the spine and upper
extremities (27). The lower prevalence of correct body
mechanics among nurses with WMSDs in this study
supports the existing evidence and suggests that practice-
based ergonomic training should be prioritized.

Differences in WMSD prevalence across ICU levels
underscore the contribution of environmental and
organizational factors. Nurses working in third-level
ICUs had substantially higher WMSD rates than those
working in second-level units. These units involve a
heavier workload, greater technological complexity, and
more frequent mobilization of critically ill patients. Prior
studies similarly report that environmental constraints,
equipment ergonomics, patient acuity, and workflow
intensity significantly influence musculoskeletal strain

(11,28). High-acuity intensive care environments often
require prolonged standing, repetitive patient handling,
and rapid response to clinical emergencies, which
collectively increase physical workload and ergonomic
risk exposure (20,28). This highlights the need for systemic,
environment-focused ergonomic improvements in high-
acuity ICUs.

Finally, posture self-evaluations revealed that nurses
with WMSDs were less likely to report correct posture,
supporting the notion that ergonomic awareness and
real-time postural behavior are interconnected. Previous
research suggests that although knowledge of correct
posture is important, workload intensity may impede
its practical application (29). The present findings align
with this interpretation, indicating that both knowledge
and environmental support are necessary to promote
sustained ergonomic behavior. Therefore, improving
ergonomic awareness alone may not be sufficient unless
supported by organizational measures that reduce
excessive workload and facilitate the application of
correct posture during clinical practice.

Overall, this study demonstrates that WMSDs among
surgical ICU nurses result from the interplay of individual,
behavioral, ergonomic, and environmental factors. The
findingsunderscore the need forcomprehensive strategies
that include applied ergonomic training, supportive work
environments, optimized shift scheduling, and physical
activity promotion. These interventions have the potential
not only to reduce WMSD risk but also to enhance nurse
well-being, job satisfaction, and patient safety (14,26).

These findings suggest that ergonomic improvements,
routine posture and body mechanics training, optimized
shift scheduling, and programs aimed at promoting
adequate sleep and physical activity may reduce the
burden of WMSDs among surgical ICU nurses. Integrating
these strategies into institutional policies and daily
workflows could help enhance nurse well-being, reduce
occupational injury risk, and ultimately strengthen patient
safety in high-acuity intensive care environments (14,26).

Conclusion

This study demonstrated that ergonomic risk factors,
lifestyle habits, postural behaviors, and working
conditions are significantly associated with work-related
musculoskeletal disorders (WMSDs) among surgical
intensive care nurses. Multivariable analysis further
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indicated that increasing age, lower use of proper
body mechanics, and intensive care unit level were
independently associated with WMSD occurrence. The
findings also indicate that sleep patterns, physical activity
levels, ergonomics training, and postural behaviors
are related to musculoskeletal health among nurses
working in high-intensity clinical environments. The
higher prevalence of WMSDs observed in third-level
ICUs highlights the potential influence of environmental
workload and organizational characteristics on
musculoskeletal strain.

These results highlight the need for multifaceted
strategies to support the well-being of surgical intensive
care nurses. In particular, strengthening the application of
correct body mechanics, improving ergonomic awareness,
and addressing workload-related environmental factors
may help mitigate musculoskeletal strain in intensive
care settings. Interventions such as applied ergonomics
training, shift scheduling practices that promote sleep
health, posture-supportive approaches integrated
into daily workflows, and initiatives that encourage
regular physical activity may contribute to improved
musculoskeletal health and care quality. Such approaches
may also support safer patient handling practices and
contribute to the sustainability of the nursing workforce
in high-acuity care environments.

In conclusion, protecting the musculoskeletal health
of surgical intensive care nurses requires an integrated
ergonomic approach that addresses individual,
organizational, and environmental factors together. The
findings of this study provide an essential foundation
for developing evidence-based ergonomic interventions
tailored to surgical intensive care settings and highlight
opportunities for future longitudinal and interventional
studies aimed at reducing WMSD risk among intensive
care nurses.

Limitations

This study has several limitations. First, the use of self-
reported data may introduce recall and social desirability
biases. The presence of WMSDs was based on participant
reports rather than clinical assessment, which may have
contributed to subjective variability. Similarly, posture
evaluations and the use of body mechanics were assessed
through self-report, which may not fully reflect actual
ergonomic practices during clinical tasks.

Second, the sample consisted of members of the
Turkish Intensive Care Nurses Association, which may
limit the generalizability of the findings and introduce
potential selection bias. Participants who are members
of professional associations may differ from the broader
nursing population in terms of professional engagement,
training exposure, or awareness of ergonomic practices.

Third, the Nurse Identification Form served as a descriptive
data collection tool; therefore, psychometric analyses such
as construct validity or internal consistency testing were
not applicable, which may limit the measurement strength
of some variables. Ergonomic awareness was assessed
indirectly through self-reported ergonomics training
status rather than through a comprehensive validated
scale, which may have limited the depth of ergonomic
knowledge assessment. The form also did not include
detailed assessments of environmental ergonomic factors
(e.g., patient transfer frequency, equipment ergonomics,
floor conditions), nor did it capture workload-related
indicators such as staffing ratios or patient acuity, which
may have excluded certain contextual determinants of
WMSDs. In addition, the absence of participants in the
obese body mass index (BMI) category prevented the
evaluation of obesity as a potential risk factor for WMSDs
in this study.

Finally, as a cross-sectional study, the design does not
allow for causal inference between variables. Although
regression analyses were performed to explore
associations between selected factors and WMSDs,
unmeasured variables and residual confounding cannot
be ruled out. Future research employing longitudinal and
interventional designs, as well as advanced statistical
modeling, would provide deeper insight into the causal
mechanisms underlying WMSDs and the effectiveness of
ergonomic interventions.
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