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Abstract. Background and aims: The prevention of low back pain (LBP) among nurses employed in hos-
pital departments represents a special concern for healthcare organizations globally. A growing literature
evidences the need of workplace policy development related to organizational issues as strategic contribution
to minimize the occurrence of LBP in healthcare sector. The purposes of this study were: 1) to analyze the
relationship between shiftwork and acute LBP among female shift nurses; 2) to detect preventive interven-
tions targeted on organizational issues. Mezhods: The authors conducted a cross-sectional nested case-control
analysis of data concerning acute LBP and staffing data for 671 nurses employed in the Departments of
General Practice and Elderly Care Medicine. The statistical analysis consisted of a logistic regression to cal-
culate incidence odds ratios with 95% confidence intervals. Chi-square test and t-test were used to examine
the relationship between categorical and continuous data, respectively. Resu/fs: The occurrence of acute LBP
resulted significantly related to nightshift, extended shifts, obesity; the adoption of forward rotating schedules
was found a protective factor in moderating the occupational risk of acute LBP in shift nurses. Conclusions: In
this study the authors observed an association between shiftwork and acute LBP; improvement interventions
should be aimed at: 1) moderating organizational risks linked with shiftwork schedules; 2) promoting healthy
lifestyles. These interventions are suggested as a strategic way to effectively manage the phenomenon among
female rotating shift nurses. (www.actabiomedica.it)
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to higher risk for intervertebral disk degeneration in

older workers (5-7).

The prevention of musculoskeletal disorders
(MSDs) in healthcare workers (HCWs) is a major
concern for both healthcare organizations and work-
ers, globally. In fact, a growing literature reveals in-
creased risk of MSDs in HCWs and the low back pain
(LBP) has been proved the most common cause of
work-related disabilities among nurses (1-4); increas-
ing rates of LBP occurrence in nurses have been linked
with the progressive aging of both healthcare workers
and general population which significantly contribute

The evidence based prevention of occupational
diseases in healthcare sector points to the need for
workplace policy development focused on organiza-
tional issues as strategic contribution to minimize the
occurrence of LBP in HCWs. In fact, Rasmussen et al.
(8) in a cluster randomised controlled trial found that
participatory ergonomic interventions targeted to or-
ganizational risk factors (e.g. lack of communication or
bad communication between supervisors and employ-
ees or colleagues in-between), and psychosocial risk
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factors (e.g. low prioritization of staff wellbeing, con-
flicts with the person that needs care), were effective in
moderating the occurrence rates of MSDs in nurses.
In the past, many studies have shown the relationship
between psychosocial risks, including the shiftwork,
and the LBP in registered nurses (RNs) (9-11); in par-
ticular, Hopcia et al. (12) found an increased risk of
injury in RNs with more consecutive work days and
longer cumulative working hours, and demonstrated
the need for organizational interventions targeted to
shiftwork schedules with the aim to better protect the
safety and health of HCWs.

Many authors revealed shiftwork also an inde-
pendent variable associated to a greater risk of in-
creased body mass index (BMI) and central obesity
(13-15) and supposed the circadian rhythm disrup-
tion and unhealthy lifestyles (e.g. poor dietary habits,
low recreational physical activity, sleep deprivation)
being the major determinants of such metabolic dis-
orders; according to these findings a growing litera-
ture showed the need for workplace health promotion
programs which involve lifestyle behaviors (e.g. physi-
cal activity, healthy diet), aimed at the prevention of
musculoskeletal and other non-communicable diseases
(16-19). Despite these finding, to date there has been
little evidence about the impact of shiftwork, includ-
ing night shift, on the occurrence of acute LBP among
shift-RNs working non-traditional shifts, including
nights and 12-hour shifts. The purpose of the pre-
sent research was to analyze the impact of shiftwork,
physical activity and BMI on the occurrence of work-
related acute-LBP (WRALBP) among female rotat-
ing shift- registered nurses (RNs) in Departments of
General Practice and Elderly Care Medicine, with the
aim of suggesting organizational interventions that
would be effective in minimizing the occurrence of

WRALBP.

Methods

The authors conducted a matched case-control
study that involved all the female rotating shift-
RNs, exactly 671 (mean age: 46,4+2,3; years of work:
20,9+2,1) employed in Departments of General Prac-
tice and Elderly Care Medicine, in Italy. The study was

performed in the period between December 2017 and
November 2018 and was aimed at analyzing: 1) the
relationship between cumulative hours, night shifts,
and WRLBP 2) the relationship between forward-ro-
tating shift schedules (morning-afternoon-night) and
WRLBP occurrence 3) the relationship between BMI,
physical activity, and WRLBP. The study of the work
shift prior to the date of WRLBP analyzed: cumula-
tive hours worked in the previous 7 and 28 days, cu-
mulative nights worked in the previous 7 and 28 days,
direction of rotating shift schedules in the previous 28
days prior to the date of NSI. A shift was categorized
as a night shift if it included 1:00 am and 2:00 am as
part of the shift. From the cohort of shift-RNs, the
cases were selected according to the following case
definition for WRLBP: activity-limiting LBP (+ pain
referred into one or both lower limbs) that lasts for
at least one day; low back’ was defined as the area on
the posterior aspect of the body from the lower margin
of the twelfth ribs to the lower gluteal folds [20]; the
acute LBP occurred at work. If the cases reported more
than one WRLBP incident, all the cases of WRLBP
were included in the study. Controls were randomly
selected by registry database of shift-RNs working in
the same hospital, with similar demographic charac-
teristics of the cases (unit type, job type, gender, age +
5 year) and not already included in this study as cases.
Each case was matched with two controls. All the cases
and the controls were rotating shift-RNs employed in
a Department of General Practice and Elderly Care
Medicine in which the occupational risk assessment
detected high levels of patient manual handling risk
for shift-RNs (5). Cases and controls were divided ac-
cording to: 1) number of night shifts worked 7 and 28
days prior to the day of WRLBP 2) total hours or shifts
worked 7 and 28 days prior to the day of WRLBP 3)
BMI 4) leisure physical activity 5) adoption of con-
stant forward-rotating shift schedules 7 and 28 days
prior to the day of WRLBP. BMI was categorized, ac-
cording to the standard World Health Organization
(WHO) definition (21), as normal if between 18.5 kg/
m? and 24.99 kg/m? overweight if between 25kg/m*
and 29.99 kg/m?, and obese if 30 kg/m? or more. Lei-
sure physical activity was defined as the equivalent of
two and a half hours of moderate to vigorous physical
activity each week, in leisure time; in fact, the WHO
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recommended that all adults should get such activ-
ity to maintain good health (22-23). For the present
research the author used the Occupational Preven-
tion and Protection Service database consisting of all
incident and safety reports (including the occurrence
of WRLBP) and Human Resources information. The
study population is reported in Table 1. The statistical
analysis consisted of a logistic regression to calculate
incidence odds ratios with 95% confidence intervals.
Chi-square test and t-test were used to examine the
relationship between categorical and continuous data,
respectively. All analyses were performed using SPSS
for windows. The study was performed as part of the
obligatory evaluation of WRLBP, required by Italian
Legislative Decree 81/08, and needed no formal ap-

proval by the local ethics committee.

Results

In the period investigated, 93 cases of WRLBP
were reported among the 671 female RNs (annual
incidence = 13.9%); 5 cases reported more than one
episode of WRLBP. No significant differences were
found among cases and controls compared by cumu-
lative hours and total shifts worked in the 7 and 28
days prior to acute LBP date. A significant risk of
LBP was found for nurses working for more than two
12-hours shifts in the previous 7 days, compared to
working less than three 12-hours shifts in the previ-
ous 7 days. Cumulative night shifts were significant
for 3 or more night shifts compared to working less
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Table 1. Study population
Variable Cases Controls p-Value
n=93 n=186
Age (SD) 45,8 (£2,3) 46,1 (£3,1) p>0,05
Years of work (SD) 193 (x2,4) 189(3,4) p>0,05
Physical activity (%) 19 (25,3) 78 (52) P<0.05
BMI:
<18.5 12(12,9%) 29 (15,6%)  p>0,05
18.5-24.99 22 (23,7%) 55 (29,6%) p>0,05
25-29.99 32 (34,4%) 78 (41,9%) p>0,05
>30 27 (29%) 24 (12,9%) P<0.05

than 8 night shifts in the previous 28 days (OR=3,73;
95% CI=1.96-7.11) (Table 2). The adoption of con-
stant forward-rotating shift schedules proved effective
in preventing acute LBP compared with shift sched-
ules that did not follow the constant forward-rotating
model in the preceding 28 days (0,44; 95% CI=0,26-
0,72 p<0,05) (Table 5). Less leisure time physical ac-
tivity was reported among cases than controls (p<0.05)
and showed as a protective factor for WRLBP oc-
currence (OR=0,36; 95% CI=0,20-0,64 p<0,05). The
cases were more often obese than controls (Table 1)
and an increased OR for acute LBP was found among

obese RNs (OR=2,60; 95% CI=1,21-5,50) (Table 4).
Discussion
The analysis showed the relationship between

shiftwork and WRLBP, and, consequently, the need
to strategize regarding the best way to approach the

Table 2. Odds Ratios for number of night shifts worked 7 and 28 days prior to the day of WRALBP

Cases Controls OR.(95% CI)  p-Value
N.93 N. 186
Number of night-shifts in previous 7 days (lenght 24 hours)
0 5 12 1*
1-2 42 98 1,03 (0,34-3,10)  p>0,05
3-6 46 65 1,70(0,56-5,18)  p>0.05
Number of night-shifts in previous 28 days (lenght 24 hours)
<4 20 67 1*
4-8 24 75 1,07 (0,54-2,11)  p>0,05
-8 49 44 3,73(1,96-7,11)  p<0.05

WRALBP, work-related acute low back pain.
“Referent category
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Table 3. Odds Ratios for total hours or shifts worked 7 and 28 days prior to the day of WRALBP

Cases Controls OR.(95% CI)  p-Value

N.93 N. 186
Total hours worked in previous 7 days
<20 3 6 1*
20-28 13 24 1,08 (0,23-5,06)  p>0,05
29-36 72 150 0,96 (0,23-3,95)  p>0,05
>36 8 16 1,0 (0,20-5,01) p>0,05
Total shifts (any shift >4 hours) worked in previous 7 days
0 4 7 1*
1-2 18 95 0,33 (0,09-1,25)  p>0,05
3-6 71 84 1,48 (0,42-5,26)  p>0,05
Total 12-hr (or longer) shifts in previous 7 days
0 3 15 1*
1-2 84 167 2,51(0,71-8,93)  p>0,05
3-6 6 4 7,50 (1,28-44,1)  P<0.05
Total hours worked in previous 28 days
<80 6 13 1*
80-115 7 9 1,69 (0,42-6,71)  p>0,05
116-144 30 65 1,00 (0,35-2,88)  p>0,05
>144 50 99 1,10 (0,39-3,05)  p>0,05
Total shifts (any shift >4 hours) worked in previous 28 days
<6 3 8 1*
6-12 19 50 1,01 (0,36-2,85)  p>0,05
>12 71 128 1,50 (0,38-5,75)  p>0,05
Total 12-hr (or longer) shifts in previous 28 days
<6 4 10 1*
6-12 83 166 1,25 (0,38-4,11)  p>0,05
>12 6 10 1,50 (0,32-6,99)  P>0,05
*Referent category
Table 4. Odds Ratios for BMI of cases and controls
Body Mass Index (BMI) Cases Controls O.R. (95% CI) p Value
<185 1 31 1,13 (0,47-2,72) p>0,05
18,5-24,99 24 52 1*
25-29,99 34 83 0,89 (0,47-1,66) p>0,05
>30 24 20 2,60 (1,21-5,50) P<0.05

*Referent category

concern; in fact, increased OR for WRLBP was found
for RNs working night-shifts more than 8 nights in
28 days. This finding confirmed the evidence in the
literature regarding the harmful effect of shift work,
including night shift, on workers’ safety; in the past,

many studies demonstrated the link between shiftwork
and occupational stress, burnout, fatigue, sleeping dif-
ficulties, reduced work efliciency, poor performance,
decreased job satisfaction, increased rates of absentee-
ism and turnover and increased accident and injury
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Table 5. Odds Ratios for adoption of constant forward-rotating shift schedules worked 7 and 28 days prior to the day of WRALBP

Constant forward-rotating shift schedules in previous 7 days (%)
Constant forward-rotating shift schedules in previous 28 days (%)

Cases Controls O.R. (95% CI) p-Value
N. 93 N. 186
31(33,3) 81 (43,5) 0,65 (0,39-1,10) p>0,05
38 (40,9) 114 (61,3) 0,44 (0,26-0,72)  p<0,05

rates (24-26). In the present study, night shift work
was confirmed as a workplace stressor for shift-RNs
working frequent night shifts — a stressor that could
be minimized through organizational interventions
aimed at reducing the number of night shift per RN
to be no more than 8 nights every 28 days. The risk of
WRLBP resulted increased among RNs working three
or more 12-hour shifts a week or working more than
six 12-hour shifts every 28 days; this finding demon-
strated the unhealthy impact of extended shifts on the
workers’ safety, in accordance with many authors (12,
24-27) who have pinpointed such extended shifts as
major risk for the occurrence injuries. This finding may
be due to increased fatigue, poor mood, poor recovery
from work between work periods, all of which have
been linked to long work hours (26-30, 31). Extended
shifts followed by several days off allow workers to bet-
ter manage schedules outside of work, but represent an
risk for occupational acute-LBP.

In accordance with HSE recommendations (32),
the adoption of forward-rotating schedule for rotating
shifts proved effective at better protecting the work-
ers’ safety than a backward-rotating schedule or other
rotating schedules; in fact, we observed a trend of in-
creasing OR for acute-LBP in RNs adopting rotating
schedules other than forward rotating shift-work.

These findings showed that RNs with a heavy
night work load and frequent extended shifts may in-
cur a greater risk of WRLBP; organizational interven-
tions targeted at reducing the shift load (e.g. number
of night shifts less than nine monthly, limitation of
extended shifts, adoption of forward-rotating sched-
ule) are required to moderate the shift workload and,
consequently, to minimize the occurrence of WRLBP
among RNs in Departments of General Practice and
Elderly Care Medicine.

The analysis of BMI revealed that cases were more
frequently obese than controls, and obesity was asso-

ciated with a high risk of WRLBP (OR=2,60; I.C.=
1,21-5,50); these findings confirmed the evidence re-
ported by many authors (18, 19) in reference to the
relationship between shiftwork and increased BMI,
and showed that obesity is a risk for the occurrence of
WRLBP among female RNs.

This study supported the need to prioritize inter-
ventions aimed at promoting healthy lifestyle choices
and targeting modifiable lifestyle factors (e.g. alcohol
consumption, smoking habit, physical activity), with
the aim of preventing non-communicable diseases
and, particularly, the occurrence of WRLBP among
rotating shiftwork RNs.

Conclusion

Shiftwork and WRLBP were found to be in-
terconnected. Improvement interventions should be
aimed at: 1) moderating the organizational risks linked
with shiftwork schedules; 2) promoting healthy life-
styles. These interventions are suggested as a strategic
way to effectively manage the phenomenon among
female rotating shift-RNs in Departments of Gen-
eral Practice and Elderly Care Medicine. According to
the World Health Organization, constructing healthy
workplaces, including in the healthcare sector, is a goal
that may be reached through collaboration between
workers and managers, with the aim of promoting
and protecting the health, safety and well-being of all
workers and the sustainability of the workplace (33).

The study has some limitations: 1) the period
investigated is too short to draw strong conclusions
about the relationship between shift work schedules
and occurrence of WRLBP; 2) the analysis is conduct-
ed on a small sample; 3) the study is targeted to the
relationship between WRLBP and cumulative hours,
night shifts, forward-rotating shift schedules, BMI,
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physical activity, and does not take into account other
types of determinants for WRLBP; 4) the disadvan-
tage of case-control studies is that they do not indi-
cate absolute risk, but, rather, the risk of the category
worked related to another lower or referent category.
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