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RESEARCH ABSTRACT
The aim of this study was to assess the relationship between psychosocial factors at work and multi-site musculoskeletal
pain among patient care workers. In a survey of 1,572 workers from two hospitals, occupational psychosocial factors and
health outcomes of workers with single and multi-site pain were evaluated using items from the Job Content Questionnaire
that was designed to measure psychological demands, decision latitude, and social support. An adapted Nordic Question-
naire provided data on the musculoskeletal pain outcome. Covariates included body mass index, age, gender, and occupa-
tion. The analyses revealed statistically significant associations between psychosocial demands and multi-site musculoskel-
etal pain among patient care associates, nurses, and administrative personnel, both men and women. Supervisor support
played a significant role for nurses and women. These results remained statistically significant after adjusting for covariates.
These results highlight the associations between workplace psychosocial strain and multi-site musculoskeletal pain, setting

the stage for future longitudinal explorations.
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ork factors can affect worker health (Karasek

& Theorell, 1990). Occupations with high de-

mand and low control (e.g., excessive work
demands, limited job control, and lack of social sup-
port from supervisors or coworkers) exhibit the highest
levels of psychosocial stress or job strain (International
Labour Organization [ILO], International Labour Office
SAFEWORK, 1998; Karasek & Theorell, 1990). Muscu-
loskeletal pain is one health outcome that has been as-
sociated with psychosocial stress and job strain (Bongers,
de Winter, Kompier, & Hildebrandt, 1993; Bongers, Kre-
mer, & ter Laak, 2002; Buckle, 2005; Dennerlein et al.,
2012; Feuerstein, 2002; Feuerstein, Shaw, Nicholas, &
Huang, 2004; Hoogendoorn et al., 2002; Marras, Davis,
Heaney, Maronitis, & Allread, 2000). Musculoskeletal
pain is common among health care workers, as health
care work is often categorized as high demand and low
control (Boden et al., 2012; Ihlebaek & Eriksen, 2003;
Waters, 2010).

Several studies have recommended evaluating the
effects of pain in several body parts simultaneously be-
cause pain is more often reported in multiple sites than
in a single site (Hagen, Svensen, Eriksen, Ihleback, &
Ursin, 2006; Hoe, Kelsall, Urquhart, & Sim, 2012; Ka-
maleri, Natvig, Ihlebaek, & Bruusgaard, 2008; Markkula
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Applying Research to Practice

High job demand was consistently associated
with reports of pain in the neck, shoulder,
wrist, lower back, knee, or ankle, indepen-
dently. High job demand was also signifi-
cantly associated with pain in multiple body
sites (concurrently) across all occupations of
direct patient care workers. When supervisor
support was high, workers were less likely

to report neck or knee pain and less likely to
report (concurrent) pain in multiple body sites.
Components of psychosocial stress, including
job demand, control, and coworker or supervi-
sor support, should be assessed along with
physical strain when making modifications to
workplace designs, policies, and practices to
reduce multi-site musculoskeletal pain.

et al., 2009; Miranda et al., 2010; Natvig, Rutle, Bruus-
gaard, & Eriksen, 2000; Schmidt & Baumeister, 2007).
Multi-site pain is prevalent in working populations, and
increasing evidence has been reported that the effects of
this pain can affect work function and overall well-being
more than pain at a single site (Croft, 2009; Croft, Dunn,
& Von Korff, 2007; Miranda et al., 2010, Natvig et al.,
2000; Nordin et al., 2002; Saastamoinen, Leino-Arjas,
Laaksonen, Martikainen, & Lahelma, 2006; Schmidt &
Baumeister, 2007). Occupational health researchers need
to identify links between workplace exposures, including
exposures to workplace stressors, and pain in multiple
sites (Miranda et al., 2010).

Worker gender and the different roles of males and
females may be an added influence on the relationship
between worker health and workplace psychosocial
stress (Karasek et al., 1998; Niedhammer, 2002). Sev-
eral studies have reported that gender role differences
may be further confounded in a gender-segregated labor
market (Karasek & Theorell, 1990; Walsh, Sorensen, &
Leonard, 1995). Unfortunately, published investigations
of gender and other sociodemographic effects on work-
place stressors and resulting health effects are nascent
(Fransson et al., 2012; ILO, International Labour Office
SAFEWORK, 1998; Kennedy & Koehoorn, 2003; Sem-
bajwe et al., 2011).

This study was designed to investigate the associa-
tion between workplace psychosocial stressors and work-
ers’ reported multi-site pain. The researchers hypoth-
esized that worker-reported pain in multiple areas of the
body was associated with the following:

e High job demands.
e Low job control.
e Little supervisor support.

The researchers reviewed reports of multi-site mus-
culoskeletal pain and documented associations reported
between pain and worker-reported job strain.

MULTI-SITE

MUSCULOSKELETAL PSYCHOSOCIAL
PAIN STRAIN

Figure. Conceptual framework highlighting the effects of
associations and interactions between workplace psycho-
social exposures and multi-site musculoskeletal pain on
health, work hours, and job tasks in the Be Well Work Well
study. All capital letters, bold, and no shading indicate the
hypotheses explored in the current analyses.

The Figure provides a schematic of the variables and
hypothesized relationships. The focus of these analyses is
indicated by capital letters and bold. Shaded domains of
the Figure indicate areas that are part of the larger longi-
tudinal schema, and are not addressed in these analyses.
This initial cross-sectional study was intended to lay a
foundation for future analyses of longitudinal data that
would further explore the multiplicative effects of the
association between psychosocial factors and multi-site
musculoskeletal pain on self-reported health, work hours,
and job tasks.

METHODS

The Be Well Work Well (BWWW) study was a cross-
sectional survey of 2,000 randomly selected direct patient
care workers from two large hospitals in the greater Bos-
ton area; data were collected between October 2009 and
February 2010. Further details of the survey, methodol-
ogy, and participant eligibility are described elsewhere
(Boden et al., 2012; Dennerlein et al., 2012; Sorensen et
al., 2011). Eligible participants included those who were
employed as direct patient care workers at the institu-
tions in 2008. Travel nurses, workers from environmental
services, physical therapy, or occupational therapy, and
those on leave for more than 12 weeks were excluded.
The study was approved by the relevant university and
health care institutional review boards for protection of
human subjects.

The Job Content Questionnaire (JCQ) (Karasek,
1985; Karasek et al., 1998) has been used as a measure
of psychosocial factors in the workplace when assess-
ing the effects of job stress on overall health (Brisson &
Larocque, 2001; Cheng, Luh, & Guo, 2003; De Araijo
& Karasek, 2008; Edimansyah, Rusli, Naing, & Maza-
lisah, 2006; Eum et al., 2007; Hokerberg et al., 2010;
Kawakami & Fujigaki, 1996; Landsbergis, Theorell,
Schwartz, Greiner, & Krause, 2000; Li, Yang, Liu, Xu,
& Cho, 2004; Niedhammer, 2002; Tabanelli et al., 2008).
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The complete JCQ consists of 49 items that measure six
domains of workplace stress: psychological workload
(demand); decision latitude (control); social support;
physical demands; macro-level decision authority; and
job insecurity (Karasek, 1985; Karasek et al., 1998).

The JCQ distinguishes occupations with high levels
of job stress using occupational codes from the U.S. Cen-
sus (Karasek, 1985; Karasek et al., 1998). The JCQ, also
called the Demand/Control model, posits a link between
jobs with high demand, low control, and low social sup-
port and poor health outcomes (ILO, International La-
bour Office SAFEWORK, 1998; Karasek et al., 1998).

The BWWW study used two of the JCQ domains
(demand and control), along with coworker and supervi-
sor support, to assess job stressors among a sample of
health care workers (i.e., nurses, nurse managers, and pa-
tient care associates). The survey also included a series of
questions to assess pain and severity in specific areas of
the body (Dennerlein et al., 2012; Sorensen et al., 2011).

Sociodemographic and Work Characteristics

From the questionnaire, the researchers gathered
information on gender, occupation, education, and body
mass index (BMI) calculated from reported height,
weight, and age.

Occupation was determined from job title and cat-
egorized as staff nurse, patient care associate, or other
(e.g., administrative job titles, operations coordinator, as-
sistant nurse manager, or clinical nurse specialist).

Education, highest grade or level of school complet-
ed, was categorized as grade 12/general equivalency di-
ploma (GED) or less; 1 to 3 years of college or technical
school; 4-year college degree (graduate); or any graduate
school.

Exposure Measures

Exposure measures for psychosocial strain included
items taken from an abbreviated JCQ scale and validated
elsewhere (Karasek et al., 1998; Karasek & Theorell,
1990; Landsbergis, Schnall, Pickering, & Schwartz,
2002). These questions focused on coworker support, su-
pervisor support, psychological workload (demand), and
decision latitude (control), including decision authority
and skill discretion.

Psychological demands were measured by five items
on the questionnaire: 1. “My job requires working very
fast.”’; 2. “My job requires working very hard.”; 3. “I am
not asked to do an excessive amount of work.”; 4. “I have
enough time to get the job done.”; and 5. “I am free from
conflicting demands that others make.”

Decision latitude was created as a weighted sum of
decision authority (three items) and skill discretion (six
items). The decision authority items were: 1. “My job al-
lows me to make a lot of decisions on my own.”; 2. “On
my job, I have very little freedom to decide how to do my
work.”; and 3. “I have a lot of say about what happens
on my job.” The skill discretion items were: 1. “My job
requires that I learn new things.”; 2. “My job requires a
lot of repetitive work.”; 3. “My job requires me to be cre-
ative.”’; 4. “My job requires a high level of skill.”; 5. “T get
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to do a variety of different things on my job”; and 6. “I
have an opportunity to develop my own special abilities.”

Coworker support was assessed using two items: 1.
“If needed, I can get support and help with my work from
my coworkers.”; and 2. “The people I work with are help-
ful in getting the job done.”

Supervisor support was measured using three items:
1. “If needed, I can get support and help with my work
from my immediate supervisor.’; 2. “My supervisor
is helpful in getting the job done.”’; and 3. “My work
achievements are appreciated by my immediate supervi-
sor.”

Response categories for all of the JCQ items were
on a S-point Likert scale of “strongly agree,” “agree,’
“neither agree nor disagree,” “disagree,” and “strongly
disagree.”

Demand, control, and social support were dichoto-
mized at the 75th percentile to delineate high and low ex-
posures; all values at the 75th percentile and above were
deemed high. This was an arbitrary cutpoint based on the
upper quartile of the demand, control, and support scales.
It was based on the upper quartile or upper tertile used
to define high-strain jobs from the JCQ (Karasek, 1985;
Karasek et al., 1998; Sembajwe et al., 2011; Wahrendorf
et al., 2012). After examining the differences between
groups using the upper tertile and upper quartile as cut-
points, the authors chose the upper quartile cutpoint of
the psychosocial factors because a clear difference ex-
isted between this group and those below this quartile, in
relation to the exposure distribution. The upper quartile
cutpoint was shown to be the stable value.

As recommended in the JCQ instructions, factor
analyses were conducted to confirm the internal validity
of these questions for this particular study population.
The confirmatory factor analyses showed that the com-
ponent questions for each JCQ item loaded as expected.

Outcome Measures

Pain from the neck, shoulder, lower back, knee, an-
kle, and wrist was documented using the standard Nordic
Questionnaire for musculoskeletal symptoms (Kuorinka
et al., 1987). This instrument consisted of a diagram of
the body segmented into various areas (e.g., neck area,
shoulder area) for which pain may be indicated.

Specifically, the researchers asked, “During the past
3 months, have you had pain or aching in any of the ar-
eas shown on the diagram?” (i.e., “low back,” “shoulder,”
“neck,” “wrist or forearm,” “knee,’ “ankle or feet,” or
“none of the above”).

A score consisting of the sum of pain sites was cre-
ated by accumulating the number of pain sites from those
reported for each respondent; the multi-site pain catego-
ries were mutually exclusive. For example, if a respon-
dent reported neck and shoulder pain, a score of 2 would
be recorded; similarly, if a respondent reported neck pain,
shoulder pain, and knee pain, a score of 3 would result.

Statistical Analysis

Logistic regression analysis was used to explore
patterns of association, rather than to infer predictive
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Table 2

Distribution of Musculoskeletal Pain Outcomes in the Be Well Work Well Study,
Overall and by Occupation and Gender

Patient
Staff Care
Overall Nurse  Associate Other Men Women
Variable % (n) % (n) % (n) % (n) % () % (n)
Musculoskeletal pain
Upper body
Neck 27.7 (435) 30.2 (332) 158 (20) 245 (82) 245 (35) 27.6 (378)
Shoulder 32.0 (502) 339 (372) 276 (35 275 (92) 252 (36) 32.2 (441)
Wrist 10.7 (167) 9.8 (108) 7.9 (10) 14.3 (48) 112 (16) 10.8 (148)
Lower body
Lower back 52.8 (838) 57.7 (634) 51.2 (65) 37.9 (127) 47.6 (68) 53.0 (726)
Knee 19.8 (311) 19.9 (219) 158 (20) 212 (71) 21.0 (30) 19.7 (270)
Ankle 26.3 (412) 281 (309) 284 (36) 19.7 (66) 245 (35) 26.5 (363)
Multi-site pain
No pain site (0) 264 (414) 218 (239) 339 (43) 385 (129) 33.6 (48) 25.6 (351)
One pain site (1) 23.4 (367) 249 (274) 21.3 (27) 19.4 (65) 19.6 (28) 24.4 (334)
Two pain sites (2) 231 (362) 245 (269) 244 (31) 17.9 (60) 21.7 (31) 22.9 (314)
Three pain sites (3) 149 (283) 15.8 (174) 102 (13) 13.7 (46) 17.5 (25) 14.6 (200)
Four pain sites (4) 7.7 (120) 82 (90) 7.1 (9) 6.0 (200 28 (4 7.7 (106)
Five pain sites (5) 3.0 (47) 35 (38) 1.6 2 21 (7) 21 (3) 32 (44)
Six pain sites (6) 16 (25) 14 (15 16 (2 24 (8 28 (4 15 (20

relationships, between psychosocial exposures and
multi-site pain outcomes. All models included the psy-
chosocial factors of age, BMI, gender, occupation, and
education because these variables were shown to be
significant in several of the bivariate analyses. Initially,
each pain outcome was analyzed independently; then,
the researchers examined the associations between the
components of psychosocial job stress and multi-site
pain using the sum of pain sites. Binomial, multinomial,
and cumulative logistic regression methods were used to
explore associations between single and multiple mus-
culoskeletal pain outcomes, respectively, and workplace
psychosocial exposures. SAS statistical software, ver-
sion 9.2 (SAS Institute, Inc., Cary, NC), was used for
all analyses.

RESULTS

A total of 1,572 direct patient care workers com-
pleted at least half of the survey, for a response rate of
79%, and were included in these analyses. The majority
were women (n = 1,369) and staff nurses (n = 1,103). The
average age of the sample was 41 years (Table 1). Re-
spondents indicated more low back pain overall (52.8%)
(Table 2). Overall, approximately 27% of the respondents
experienced pain in three or more body sites (three, four,

WORKPLACE HEALTH & SAFETY ¢ VOL. 61, NO. 3, 2013

five, or six body sites); more than one fourth of the re-
spondents (26.4%) experienced no pain at all.

Staff nurses (78.2%) reported more pain than patient
care associates (66.1%) and workers in other occupations
(61.5%). Women (74.4%) reported more pain than men
(66.4%).

Individual Pain Sites

Table 3 shows logistic regression results for the as-
sociations between psychosocial job stress factors and
pain at individual sites for all of the respondents. High
psychological demand was significantly associated with
pain at each individual musculoskeletal site (Table 3).
Low supervisor support was significantly associated with
high reports of neck and knee pain.

Covariates in the Models

Among the covariates in the logistic regression
models, BMI and age were associated with pain at some
sites; education was not associated with pain at any site.
Higher BMI was associated with reports of pain in the
knee and ankle, with odds ratios ranging from 1.02 to
1.07. Older age was also linked with reports of wrist,
knee, and lower back pain, with odds ratios ranging
from 1.01 to 1.7.

121



o 5T 8@ Multi-si
= g & - 2. t-ite Pain
o | T T S umulati .
Q I~ ~ o= I = pro ; ive logisti
Q. < - @ @ 5 5 f. portional odds m gistic regression a
(7)) =SS <Sx actors and odel and ¢ 1 analyses usi
- © e s mult - other COVar‘ R Ontrolhng fo ng the
2 o 2 35 8 trOl)lple sites (Table 4)1atles in the aSSeSSI;PSychosocial
— S ~ was a . , low decisi ent of pai
© % statisti ssociated with i ecision lati pain at
tistically si with i atitude (j
0 . £ ally signifi ncreased (job co
- T @ ates. Hi gnificant on odds of pai n-
S 0@ 8 with i igh psychologi ly among pati pain but was
g o - o K w 3 ith increases in %lcal (job) dem dlent care associ
Q T ST = cupatio multi-site pai and was o
8 < o B w |8 Loﬁvand gender. e pain across categ O?isesomated
A= ~ | = su ; S0
g =S g eSlg multiple sitff r‘ftlsor SUppOTt Was associ foc-
o 5 o ) and . It reach . ociat .
o oo am ed : ed .
(3] e y 2|8 n ong staff nurses an dStatlstlcal signi ﬁC:"lth pain at
3 o % multi S.generaL women w women. nce overall
o Xx PN ' Thi ite pain if the ere less likel
ud P~ T o) 1S assoO . y I'epol-t . y to ex .
a % N o 5 © s ciation was less evi ed high supervi perience
m N T e DIS evident amon 1sor support.
8 o - 1 5|8 CUSSION g men.
© N 2 ‘02 g © @ E This study d
o G 9 s es 2 of the work y demonstrated that hi
X ~ © 8338 3 Q m rkplace at high job
r- N © 35 @ © S usculoskeletal pSyChOSOCial £ job demand is
() Yo} — o ol ancillar pain in di actors associ one
S E|T ® y staff. Lo irect patient ciated with
Tl 5 g ated with incre W supervisor su care workers
£a |0 ) staff n ases in pain upport was al and
<)) RS o &5 taff nurses. The , especiall also associ
E E -IG N — ": — % cide with findi se results relati y amOng women 1-
23 | 214 e W s o ot i T o
@ = - ¥ @ 8 M pain (Al ar studi in-
o 0 9 ~ oo < agnago, Li exo es of
igg ce8if, | W e Lo, G, Kot TR
— - —182 > me, F v, of, & ’ ouza
= (o] ™~ N o~ I~ E ke et al_ 201 , racq, Frim: 5 De Aze
[T -~ S — o S s & ’ 0; Theo at, & Vezi vedo Gui-
> » Westi rell, H & Vezina, 2011; Mi
@ o <8 i gy el Harme-Ringdahl. A 011; Miranda
n 9 LN @ g . In the anal , Ahlberg-Hulte
c 3 5 = ) N cial job stres yses, the associati n,
9= 3 o T NER $ 8 did not di s factors and multi tions between
.'(-U' S | | T 23 . iffer betwe ulti-site mus psyChOSo_
8 3| g8 9 &L|28 positive effect en men and culoskeletal pai
Q & - O i 2% pain was stati of supervisor women. How pam
o « =SS 2les statistically signi support on ever, the
€N o ¥ ¥ 3= BMI and y significant musculosk
2} g 2 3 S|(Z8 culosk age showed varyi only for wo eletal
< ® s o <|§53 eletal pain, indi varying associati men.
= 53 a role in pain , indicating that th ociations with m
R P~z 25 eral studies hrepomng among th't ese factors ma us-
2 x 583 3¢ g associated with Shown BMI and sample. Indeed, l;lay
= Q- - g son muscul age to D eV
=3 Q I S 7|8 3 H » Bergman, Arvid oskeletal strain be positivel
) S 5925 ASRS) euch, Hage idsson, Fridl and pain (Arvi Y
Q — =) < o T Holt gen, Heuch, N und, & Tin rvids-
o =2ecc e ermann. & Mork. ygaard, & gstrom, 2012;
o N §© ) » & Mork, 2011 , & Zwart, 201 2015
5 8 NS SIRs etal ccupation has als b)' » 2010; Nilsen
= 2 -0 |8 ° pain. A o been li ’
7] 3 Zz,) for thSiCalsmeaSured here Ochnked, with muscul
g 3\2 5 strain (Denngolbfrelated taSk,s thcltlpatlon may be a oskel-
5 5 lifti rlein et al at cause m proxy
o . IS ing and repositioni ., 2012). Pati usculoskel
) S @ S8 pationall positioning are maj ient care task etal
o S 2 gt h y related m e major contri s such as
] o < S ] 'ealth care sta usculoskeletal inj ributors to o
'-g E = 5 < REY direct care ff'. In surveys of h linjury and pain ceu-
] 8 E ° 3 é I g point to he providers report th calth care WOrkersamong
S T a Sfe € .
S 83 g £ 3 S| g 8 = postures re1:tydhftmg’ bendinglr work is strenuous and
- 3 = g ‘—; 5 2138 E ? occupational ed to patient han diFOOPlng, and aWkWand
%% > > 3 g 21© 2 Hagberg, Hjel , Senden, & van’ etal injury (En 0
e2|3 a 238 sS° Hjelm I',Iagjbe m, Menckel, & Ekt Hof, 1996; Engkg(?ls,
g2V K > erg, Me ’ envall. 1 ’ vist
z8e av, Abbasogl » Menckel, & Ek , 1998; Engkvi ’
Trinkoff. Li glu, & Doga envall. 2000: gkvist,
n ) ’ 0
ning W,lLlpscomb’ Ge%ger’ §009, Shannon et7 Karahan,
, Wwalter, & Stitt _Brown. & B al., 2001:
s 1987) ’ I'ady, 2002: Ven:

g
|22 Ical
SS a ccup
O t me al al |
ht© A Association of Occupational Health Nurses
’ c



Moreover, patient care can lead to a variety of work-
related musculoskeletal disorders (Ando et al., 2000;
Edlich, Woodard, & Haines, 2001; Nelson & Baptiste,
2004). An annual incidence of between 17% and 75% and
a lifetime prevalence between 35% and 80% have been
reported for back injuries (Harber et al., 1985; Hignett,
1996; Retsas & Pinikahana, 2000; Smedley, Egger, Coo-
per, & Coggon, 1995, 1997; Smedley, Trevelyan, et al.,
2003; Yip, 2004). Staff have also reported that patient
handling is a significant contributor to injuries to the
back, neck, and shoulders (Shannon et al., 2001; Smed-
ley, Inskip, et al., 2003; Trinkoff et al., 2002; Trinkoff,
Lipscomb, Geiger-Brown, Storr, & Brady, 2003). Thus, it
is conceivable that multi-site injury is a persistent prob-
lem among health care workers.

Physical demands were not measured directly in
this study and thus not included in these analyses. This
is a limitation of the study, and omits any exploration of
psychosocial and physical exposures independently and
interactively. Future data collection should include mea-
sures of physical demand in this population. Neverthe-
less, occupation may capture some work-related physical
demands.

Additionally, BMI was calculated using self-report-
ed height and weight. Evidence exists that survey par-
ticipants, especially women, overestimate height and un-
derestimate weight in surveys (Wen & Kowaleski-Jones,
2012). It is possible that bias in the BMI variable could
have resulted in a weaker association between psycho-
logical stress and BMI than would have been seen with
objective measurement of this variable.

Another limitation of this study is that it was cross-
sectional; thus, any associations cannot be interpreted as
predictive. Reverse causality cannot be ruled out, nor can
associations due to other factors. Additional surveys and
interventions may further develop and confirm associa-
tive patterns that may result in pathways to causation.
These study analyses offer a foundation for subsequent
longitudinal investigations into associations and causa-
tions of multi-site musculoskeletal pain.

Multi-site musculoskeletal pain may be a mediating
factor in the pathway to lost workdays and increased ab-
senteeism. Future studies should explore the relationships
among worker pain, return on investment, and economic
indicators such as workers’ compensation longitudi-
nally, thus expanding on the cross-sectional associations
found in this baseline study.

IMPLICATIONS FOR OCCUPATIONAL HEALTH
NURSES

When making recommendations for pain manage-
ment and work task accommodations, occupational
health nurses should be mindful of psychosocial stressors
contributing to workers’ reports of musculoskeletal pain
at multiple body sites. The components of psychosocial
stress, including job demand, control, and coworker or
supervisor support, must be considered along with physi-
cal strain when conducting comprehensive ergonomic as-
sessments and implementing modifications to workplace
designs, management, and policies.
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These analyses showed associations between compo-
nents of psychosocial stress and multi-site musculoskel-
etal pain among patient care workers and underlined the
need for more study of health care workers’ psychosocial
stress and physical burden. Due to the gender distribution
in these occupations, future studies may also consider
separate analyses for men and women.
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