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Association of work-related factors and shoulder

pain among hospital nursing personnel
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Objectives : To determine the prevalence and related factors of shoulder pain
among nursing personnelin King Chulalongkorn Memorial Hospital.

Research design ¢ Cross sectional study.

Method * Subjects were 223 full-time registered nurses and 143 licensed
practical nurses who were cluster randomly selected by wards from
all nursing personnel of the hospital. Data were collected by a set of
self administered questionnaires during January to March 2004 with
the response rate of 86.2 percent.

Result ¢ The results showed that the prevalence rate of persistent shoulder
pain among nursing personnel in previous 12 months was 20.3 percent
(95 % CI 0.16 - 0.24 and that limited work activities was 14.0C percent
(95 % CI 0.10 - 0.18). Multiple logistic modeling showed that the
41-50 years age group (OR 2.85, 895.% CI 1.02 - 8.52), transporting
patient by wheelchair (OR 5.48, 95 % CI1.11 - 27.05), lifiing objects
between 10 - 25 kilogram (OR 2.27, 95 % Cl 1.01 -5.12) were
significantly associated with persistent shoulder pain and lifting
objects between 5 - 10 kilogram {(OR 2.65, 95 % C! 1.07 - 6.54) were
significantly associated with shoulder pain that limited work activities
(5<0.05).

* - Division of Occupational Medicine, Samutprakarn Hospital
* Bureau of Occupational and Environmental Disease, Department of Disease Control, Ministry of Public Health

#**Department of Preventive and Social Medicine, Faculty of Medicine, Chulalongkorn University
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Conclusion - - : = The'resultsindicated that hursing task/ work postire weére associated
with shoulder pain among nursing personnel and nursing-tasks

should therefore be further evaiuated and improved.
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Work-related musculoskeletal disorders
(WMSDs) are the major health problems among health
care personnel. Several studies indicated that nursing
personnel had high prevalence of musculoskeletal
disorders."® Data from the US Bureau of labor
statistics 2003 showed that nursing personnel was
among the top-ten occupations with the greatest
number of reported nonfatal musculoskeletal disorders
resulting in days away from work.” While low back
pain is the most frequent musculoskeletal complaints
in nursing personnel, shoulder pain is another common
complaint which have 12-month prevalence of 30 %
to 60 %.“"

Physical and psychosocial factors such as
awkward postures, qualitative mental demand have
been found fo be work-related factors for shoulder
pain in recent studies.®*”*"® Many nursing tasks have
physical work with heavy loads and awkward postures
such as patient handling and transferring tasks which
are also associated with shoulder pain.*"*'“There
are, however, few of such studies in Thailand. For
pain prevention planning purpose, we decided to carry
out this study to determine work-related factors of
shoulder pain among nursing personnel in King

Chulalongkorn Memorial Hospital.

Subjects and methods
Subjects

This cross sectional study was conducted
among nursing perscnnel in King Chulalongkomn
Memorial Hospital during January to March 2004. The
questionnaires were distributed to 450 nursing
personnel (Registered nurses and licensed practical
nurses) who were cluster randomly selected from all

nursing personnel of the hospital (sampling units were

Chula Med J

wards/sections). Subjects’ consents were acquired

before data collection.

Questionnaires

Data were collected by a set of self
administered questionnaires. These questionnaires
comprised 3 sections: work-related factors,
demographic characteristics and assessment of
shoulder pain in previcus 12 months. Work-related
factors section consisted of 17 guestions about
nursing tasks, 12 guestions about work postures,
duration of employment in the hospital and work at
present ward, the number of working hours per day
and working days perweek, working overtime, having
shift works/managerial tasks and psychosccial factors
in 3 aspects (mental demand, job control and social
support)." Questions on demographic characteristics
included sex, age, work area (ward), body mass index
(BMI) calculated from weight and height, marital
status, having regular exercise. Questionnaire about
shoulder pain was the adapted version of Nordic
Musculoskeletal Questionnaire." Subjects who had
history of musculoskeletal injuries and underlying non
work-related musculoskeletal disorders were excluded

from this study.

Data analysis

Severity of shoulder pain that the subjects
had experienced in previous 12 months were
categorically ranked into never, sometimes, regularly
and chronically. Persistent cases were defined as
those who had symptoms regularly and chronically.
Shoulder pain that limited work activities in previous
12 months were categorized into dichctomous scale

{yes orno). Crude associations between shoulder pain
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and various factors were assessed by simple logistic
regression. Adjusted analyses were then conducted
by ‘multiple- logistic regressions. Variables with
significance levels of p < 0.10 from the crude analyses
were selected and put into the stafistical modeling
process. In the final multivariable mode! only variables

with a p < 0.05 were retained. As age and occcupation
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seemed strongly to influence the probability of
musculoskeletal symptoms, it was included in the
model regardless of the level of significance. Odds
ratio with 95 % confidence intervals (95 % Cls) were
calculated. All statistical analyses were performed

using the SPSS 11.5 for Windows software package.

Table 1. Demographic and job-related characteristics of nursing personnel.

Characteristics Mean (SD) No. (%)
Sex (Female) 356 (97.3)
Age (yr) 34.3(8.0)
Height {(cm) 157.6 (4.8)
Weight (kg) 53.7(5.4)
Body mass index (kg/m?) 21.6(3.6)
Marital status (Married) 133(36.5)
Having regular exercise 98 (26.9)
Cccupation (Registered nurses) 232 (63.4)
Work area
Pediatric wards 79 (21.8)
Surgical wards 122(33.3)
Medical wards 110(30.1)
Cbstetrics and gynecological wards 31(8.4)
Emergency department 24 (6.6)
Cumulative duration of employment in the hospital {yr) 12.2 (8.6)
Duration of work in present ward (yr) 10.4(8.3)
Working hours per day 8.9(2.3)
Working days per week 5.6 (0.7)
Having managerial tasks 112(31.8)
Working overtime 200(58.1)
Having shift works 340(04.7)
Psychosocial variables
High mental demand 85 (39.5)
Low job control 71(19.5)

Low social support

115(31.7)
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Totally 388 nursing personneﬂ were included.
In.the study, giving.an.overall, responserate of 86.
percent.However, 22 nursing pergonne!were:excﬁudeq
due tounderlying musculoskeletal disorders (17) and.

musculoskeletal injuries that affect work (5), leaving

366 nursing personnel in the study population. The

remainders were 223 full-time registered nurses and

143 licensed practical nurses. Almost all subjects
were women (87.3 percent), éged'bé‘mﬁeen 21t060
years with” ‘the mean-age of 34. 3 years Only 36.5

percent were- mamedl and.26.9- percent had regutar......

exercise. 'Sixty-three percent of the SUbJ]BCtS were
registered nurses. The mean (SD) duration of
employment in the hospital and work a‘t present ward

were 12.2 (8.6) and 10.4 (8.3) years respectively

thad manageruai tasks 58.1 percent
e I’l]gd 84.7 perpent had shift works. In
§§ects, lower than 50 percent of
subgects had high mental demand, low job-control
and low social support (Table 1).

The prevalence rates of persistent shoulder
pain and 'shéulder pain that limited work activities

among nursirig personnel during previous 12 months

were 20.3 andMO percent, respectively (Table 2).

Table 2. Prevalence of sho@wd;_er;bgin among nursing persomﬁeﬂn.y N

Chifla Med'J

Pams.on right shoulder were more prevalent than left
shoulder. . .o o
.. . Inthe umlvariate ana!ys S for the assomatuom
between shouﬂder pam and demographxc varuables;
(Table 3); the 41:50.years age group, married and not
haying reqular exercise were statigipal significantly,
@gs0giated with, persistent, shoulder, pain. No clear,
trend was apparént in the relationship between
persastentshouider paln and age. ﬂn comras’t with other
stud ies, BME were not statustacaﬂy assoceated with all
shoulder pain(datariot" shown) Af de“mographac
variables were not associated wi th Shouider paln that
limited work activities. \
For the association between shotilder pain
and job-related variables (Tabﬂe 3) oniy:“!ow job
control” was statust!caﬂy assoc;ated wnth persustent

shoulder pain. All Job relayte' ‘and psychosomal

variables were not assoczated wzth shouﬁderpain that

limited work a‘Q;t‘;V;F—@,-L/,,hff‘sdi?_;F%U,Q?.,.;@RS) for
duration of employment in the hospital-and work in
present ward, working hours:periday<and days per
week, working overtime 2having shift works and

managerial tasks were not shown due to their non-

statistically'significance. "~ T

Pﬂ;gvgggpgg No. of subjects
Persistentishoulder pain in 12 months 364
7 keftong 366
Right 364 Ay H0142:01225
Shgqlggr;_gain that limited work activities in 12 months 365 bl erne0:1040.18
Leﬂ 365 M bnen 0:0820.15
nght 366 AT 151:00840.15




Vol. 49 No. 2
- Fabruary 2008

= o e & o ol b 2 ar s )
msfnwAmssuRussasdademingasiunisvinen &7
ﬁfummﬁ@mmwmmhﬂuqmmmmam‘mmmﬁ

Table 3. Crude odds ratios (ORs) for shoulder pain‘and demographic / work characteristics.

__Pain that limited work activitigs
" 'Noiof  No.of

Persistent pain ™~
No.of OR(85%Cl)

cases -

Variables

subjects subjects cases

OR{(95%CI)
Agelr) o
21-30yr 78 . 200 LAy 157 241
340y .45 . 15 1.45(0.65-8.23) 95 13 0.88(0.42-1,82)
A1-50yr o s “ 32 o 46 0+.°2.90(1.23-6.85)% 74 10 0.87 {0.39:=1.82)
51-60yr ot ' 10 10 - 0:32(0.04-2.71) 197 3 T 0410:28 - 3.84)
Occupation : :
Registered nurses 104 98¢ 4 222 0
Llcensedl pract ical nurses 71 550 4.48(0.77-2.83) 143 o o 110(060 _201)
Mamaﬂstatus "' r ; ) S .
. _,Smgie . :: 105 23 / el e 4 230 3ﬂ e i ik
M@F:ried,; 70 -+ 30 2.67(1.88-5.18)* 133+ A8 w0 1.01(0:54 - 1.88)
Having regular-exercise '
Yes o0l ST Gty 98" 17 LS
NG & o 133 Y 45 248(102-604) 265 33 0.68 (0.36 - 1.28)

Mental demand S C o T
Low 60 22 1 130 23 £ R
High 39 : .15 1;708 ,(0'4?'.2-48), - 84 b g 056(025

Job control RS TR N S

e B
99 18 24T(IBS T 12

1.33(0.65-2.68)

hHigh AN BV 9. 247y 87
Low | B8 47 0.89(0.45-1.79) 115 14 . 079(0.41:152)

*p<0.05

Concernmg nursmg tasks, omy transpommg A
patuentbywheelchasr Was assomatedwFth bothtypes and work pos‘tures were foumd for WOfklﬂg in

of shoulderpain{Table 4). Transferring patuen‘tbetween- %

bed and wheelchair, transporting patient by wheelchair,
assastung pa’uent to eat/drmk transfernng patlent
by, two persons and moving beds were stahstaoally-

associated 'with shouldér paln ‘that I;mxted Workf‘

achv;ttes

Assomatlons between persi stent Shoulder pam

»uncomfortable postures and In‘tmg obgects between10-

7 25 kg (Table 5) and no trénd was found befweeni the

_ ORs of this complaint and increasing weight of obj Q;qts,
.+ For sheulder pain that limited work.activities; working

* above“shoulder heaght and:f uf‘t ng objects between

5-25 kg were statnstuca“y assocaated wsthi the com plamt
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Table 4. Crude odds ratios {ORs) for shoulder pain and various nursing tasks.

Variables Persistent paih Pain that limited work activities
Subjects  Cases OR (95 % Cl) Subjects Cases OR (95 % Cl}
Lifting patientin bed - 164 52 4.64(0.58-37.23) 337 50 4.36(0.58-32.87)
Transferring patient between bed 157 49 1.59 (0.49-5.07) 314 50 9.08 (1.23-67.39)*
and wheelchair
Transporting patient by wheelchair 145 51 7.59(1.74-33.18)* 290 49 7.22(1.71-30.42)*
Repositioning patient in bed 165 51 1.79(0.37 -8.73) 334 49 2.41(0.56-10.43)
Bed bath 158 52 6.87(0.88-53.66) 330 50 571(0.76-42.77)
Assisting patient to toilet 153 50 3.07(087-10.88) 315 48 2.82(0.84-9.42)
Assisting patient to eat/drink 145 48 2.47(0.88-6.87) 306 48 347 (1.04-11.55)*
Transferring patient by one person 101 34 1.47(0.75-2.86) 196 34 1.86(1.00-3.48)
Transferring patient by two perscns 128 43 1,87 (0.85-4.12) 271 45 2.92(1.20-7.09)*
Making bed with patientin bed 158 53 - 328 50 6.29(0.84 -47.00)
Making bed without patient in bed 152 47 1.27(0.47 - 3.42) 320 46 1.31(0.49-3.49)
Moving bed with patient in bed 136 44 1.73(0.73-4.10) 278 50 17.98(2.45-132.28)*
Moving bed without patient in bed 112 38 2.12(0.94-4.79) 237 46 5.78(2.23-14.96)"
Wound care 123 41 1 .69 (0.83-3.45) 254 39 1.47 (0.74-2.92)
Preparation equipment 148 46 1.29(0.51-3.26) 308 48 3.26(0.98-10.86)
Medication 119 36 0.97 (0.49-1.94) 247 37 1.28(0.66 - 2.48)
Administrative work 130 39 0.892(0.44-1.92) 275 39 1.03(0.51-2.07)
*p<0.05

Table 5. Crude cdds ratios (ORs) for shoulder pain and work postures.

Variables Persistent pain Pain that limited work activities
Subjects Cases OR(95%Cl) Subjects Cases OR (95 % Cl)
Working above shoulder height 124 42 2.03(0.95 - 4.35) 270 - 47 4.74(1.66 - 13.55)*
Working with arms away from body 148 49 2.569(0.85-7.99) 313 48 2.84(0.85-9.49)
Hyperextension of wrist and 159 53 - 331 48 1.64{0.48 - 5.59)
demand of high strength
Neck/Shoulder are not in neutral 160 53 - 341 50 3.61(0.48 - 27.43)
position '
Bending and twisting 156 51 4.13(0.92-18.56) 331 439 2.61(0.60-11.26)
Sitting for long pericds 116 35 1.04 (0.52-2.08) 243 35 1.01(0.54-1.82)
Standing for long periods . 160 51 6.08 (0.78-47.77) 333 43 0.80(0.29-2.19)
VDU (Visual display unit) work for 88 31 1.68(0.87 - 3.25) 182 29 1.38 (0.76 - 2.50)
long periods
Working in uncomfortable postures 139 49 4.36(1.46-13.03)* 296 44 1.80(0.74-4.43)
Lifting objects between 5~ 10 kg 108 38 2.02(0.99-4.10) 236 42 3.22(1.46-7.09)*
Lifting objects between 10-25 kg 97 36 2.18(1.09-4.34)" 200 35 2.05(1.08-3.91)*
Lifting objects up from 25 kg 88 32 1.83(0.94 - 3.55) 173 29 1.59(0.87 - 2.91)

*p<0.05
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After adjusting for demographic and job-

related variables (age, occupation, having regular

exerciseand job controf), factors which were statistical
significantly associated with persistent shoulder pain

were: the 41-50 years age group, transporting patient

by wheelchair and lifting objects between 10-25 kg
(Table 6). For shoulder pain that limited work activities
(adjusted for age and occupation), only “lifting objects
between 5-10 kg” was statistically asscciated with the

complaint (Table 7).

Table 6. Adjusted odds ratios {ORs) for persistent shoulder pain and associated factors.

Wariables Odds ratio 85% Cl p value
Age (yr)
21-30 yr 1
31-40 yr 1.72 ' 0.69 -4.27 0.246
41-50 yr 2.85 1.02 -8.52 0.045
51-60 yr 0.60 0.06 -8.39 0.675
Occupation
Registered nurses i 0.582
Licensed practical nurses 0.783 0.32 -1.92
Having regular exercise
Yes 1 0.055
No 2.69 0.98 -7.39
Job control
High 1 8.077
Low 2.38 0.91 -6.12
Transporting patient by wheelchair 5.48 1.11 -27.05 0.037
Working in uncomfortable postures 2.84 0.87-9.29 0.084
Lifting objects between 10 ~ 25 kg 2.27 1.01 -5.12 0.047

Table 7. Adjusted odds ratios (ORs) for shoulder pain that limited work activities and

associated factors.

Variables Odds ratio 85% Cl p value
Age (yr)
21-30 yr 1
31-40 yr 1.05 0.48 - 2.29 0.838
41-50 yr 1.01 0.42 -2.45 0.984
51-6C yr 1.26 029 -543 0.756
Qccupation
Registered nurses 1 0.985
Licensed practical nurses 1.01 0.49 -2.04
Assisting patient to toilet 0.53 0.12 -2.26 0.388
Moving bed with patient in bed 8.32 0.99 - 69.51 0.050
Moving bed without patient in bed 2.69 0.92 -7.27 0.071
Working above shoulder height 2.74 0.8C -8.35 0.075
Lifting objects between 5 -10 kg 2.65 1.07 -8.54 0.035
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Discussion

The prevaience rates of shoulder pain in this
study were lower than some other studies, probably
due to our stricter case definition. Cases with minor
or transient episodes of shouider pain were not
calculated as persistent shoulder pain. Direct

comparisons among studies are difficult, due to the

differences in methodology and assessment of

outcomes.

We found that age seemed to be associated
with persistent shoulder pain in dose-response
manner, except for the oldest category where the
association tailed off. Similar pattern had been

previously reported in other studies.® |

twas possible
due to increasing degeneration of the tendons or
development of osteoarthritis in the joints and elderly
perscnnel had shified to less hazardous job. In
conirast to other previously studies, marriage was
assaciated with persistent shoulder pain in this
study.® Not having regular exercise was aisc
signiﬁpantfy asscciated with the complaint, while
previous studies showed inconsistency results.®™>"
Almost job-related variables were not
associated with persistent shoulder pain except low
job control. This was consistent results with previcus
studies.®"*"?
After adjusting for demographic and job-
related variables, almost all nursing tasks were not
associated with persistent shoulder pain, except for
transporting patient by wheelchair (OR 5.48, 95 % Cl
1.11 - 27.05) and lifting objects between 10 -25 kg
(OR2.27,95 % CI 1.01-5.12). For shoulder pain that
limited work activities, only lifting objects betwean
5-10kg (OR 2.85, 95 % Cl 1.07-6.54) was asscciated

with the complaint. These associations were also

Chula Med J

reported in several studies. "*"?

As this study is cross sectional design, the
associations between shoulder pain and some factors
can be established but no conclusions on the
temporality of the relations could be made. This design
might have also entailed sources of bias. Subjects
who experienced musculoskeletal complaints might
have resigned or moved away from hazardous jobs,
left only those who had no such iliness (healthy worker
survival bias) and resulted in underestimation of the
prevalence of musculoskeletal complaints. A number
of subjects might not be able to recall their iliness
during the past 12 months, and information bias couid
be caused by better recall or overestimation of past
exposures among those with shoulder complaint.
Furthermore, negative results might be attributable to
our small sample size (some subgroups of analyses)

and thus insufficient statistical power.

impiications

This study suppaorts that shoulder pains are
the results of several facters, including work-related
and individual factors. Ergonomic evaluations and
improvements in working tasks and conditions may
prevent the occurrence of such compiaints and work
disability. Further studies should thus focus on the
prevention of these problems and require further
testing with prospective study to reduce potential bias

of cross sectional study.
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