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Background: Sickness absenteeism is an area of concern in nursing and is more concerning given the
recent impacts of the COVID-19 pandemic on healthcare. This study is one of two meta-analyses that
examined sickness absenteeism in nursing. In this study, we examined demographic, lifestyle, and
physical health predictors.
Methods: We reviewed five databases (CINAHL, ProQuest Allied, ProQuest database theses, PsycINFO, and
PubMed) for our search. We registered the systematic review (CRD de-identified) and followed the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses. Additionally, we used the Popu-
lation/Intervention/Comparison/Outcome Tool to improve our searches. Results: Following quality
testing, 17 articles were used for quantitative synthesis. Female employees were at higher risks of
sickness absenteeism than their male counterparts (OR ¼ 1.73; 95% CI: 1.33e2.25). Nursing staff who
rated their health as poor had a greater likelihood of experiencing sickness absence (OR ¼ 1.38; 95% CI:
1.19-1.60). Also, previous sick leave predicted future leaves (OR ¼ 3.35; 95% CI: 1.37e8.19). Moreover,
experiencing musculoskeletal pain (OR ¼ 2.41 95% CI: 1.77e3.27) increased the likelihood of sickness
absence with greater odds when it is a back pain (OR ¼ 3.05; 95% CI: 1.66e5.62). Increased age, physical
activity, and sleep were not associated with sick leave.
Conclusion: Several variables were statistically associated with the occurrence of sickness absenteeism.
One primary concern is the limited research in this area despite alarming rates of sick leave in healthcare.
More research is required to identify predictors of sickness absence, and thereby, implement preven-
tative measures.
� 2021 Occupational Safety and Health Research Institute, Published by Elsevier Korea LLC. This is an

open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

With increased demands on the healthcare sector, its em-
ployees’ well-being remains an area of great challenge [1]. Unsur-
prisingly, sickness absenteeism is an area of utmost concern in
healthcare, especially in the nursing population. Sickness absence
is of particular importance, given the recent impacts of the COVID-
19 pandemic on healthcare and has several negative implications
on both the employee and the employer.

Concerning the employee, several observational studies
revealed that prolonged sick leaves were strongly associated with
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future sick leaves [2,3]. A recent qualitative study supported this
notion while adding a caveat that the cause of sick leave may
change with time [4]. As an example, sick leave due to a physical
injury could lead to a future sick leave due to a psychological dis-
order. From an organizational perspective, sickness absence is a
costly issue that impacts service provision, leading to staff short-
ages and more sick leaves due to increased working demands [1].
This revolving issue may be exacerbated by new challenges such as
COVID-19, where nursing staff, particularly those working in a
hospital or long-term care settings, are at significant risk of
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exposure [5]. To this end, identifying the antecedents of sickness
absenteeism among nursing personnel is critical.

While several studies examined sickness absence in the nursing
population, conflicting findings were found between studies and
may not help employers or policymakers. Furthermore, from our
search, studies that synthesized the literature within this popula-
tion did not apply statistical methods to quantify the magnitude of
the identified antecedent concerning sickness absenteeism as the
outcome. Through a quantitative synthesis of the extant literature,
employers and policymakers would identify correlates of sickness
absenteeism [6].

This undertaking serves as one study of a larger project that
examined sickness absence using a biopsychosocial lens. Given this
project’s breadth, we focused on the demographic, lifestyle, and
physical health factors related to sickness absenteeism in nursing in
this study. In another study, we examined organizational and
psychosocial predictors [7].

2. Methods

This systematic review is registered with the International
Prospective Register of Systematic Reviews (PROSPERO;
CRD42017071040). Databases were selected based on relevance to
the nursing and healthcare population and graduate-level disser-
tations. To this end, we used CINAHL, ProQuest Allied, ProQuest
database theses, PsycINFO, and PubMed as the databases for our
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Fig. 1. Preferred Reporting Items for Systematic Reviews and Meta
search. Keyword searches were used for this review (Appendix A).
A snowball strategy was used such that the references of the
studies cited in the identified papers were examined. Furthermore,
to support, structure, and enhance the search strategy, we used the
Population/Intervention/Comparison/Outcome (PICO) tool [8]. The
study followed the Preferred Reporting Items for Systematic Re-
views and Meta-Analyses (PRISMA) guidelines to map and identify
records [9].

We screened titles and abstracts of articles. Eligible studies had
to be observational studies that examined predictors of sickness
absenteeism among nursing staff, presented in English and were
published between January 1990 and December 2019. Additionally,
we examined unpublished papers to reduce the risk of publication
bias. Articles that included other occupations with nursing staff
were omitted unless the sample sizes and effect sizes of sickness
absence were presented separately by occupation type. Despite
their exclusion, we screened these studies to enhance our search
further.

We included studies that statistically examined the antecedents
of sickness absence among nursing personnel. In addition, we fol-
lowed up with corresponding authors who published studies that
fit our review criteria but did not offer sufficient statistical data.
Studies were precluded when we did not receive a response. Two
reviewers further examined studies that met initial screening
criteria for quality review using two quality measures. First, we
used the National Institutes of Health’s Quality Assessment Tool for
se searches = 1323 

snowball search) = 158 

 removed 

Records excluded based on abstract 

and title screening 

(n = 758) 

ed 
Full-text articles excluded with reasons: 

a. Irrelevant to this study’s focus 

(used in other meta-analytic 

study; n = 8) 

b. Insufficient data (n = 27) 

c. Poor quality (n = 2) 

 

is 

-Analyses (PRISMA) flow diagram of the inclusion process [9].



Saf Health Work 2021;12:536e543538
Observational Cohort and Cross-Sectional Studies [10]. An inter-
rater reliability score of 83% was obtained by calculating the per-
centage consistency between the two raters. Inconsistencies were
discussed in detail until a consensus was reached. The Strength-
ening the Reporting of Observational Studies in Epidemiology [11],
a qualitative checklist, was also used to assist the reviewers with
their quality assessment. Both tools evaluated risk bias and were
rated as low risk by both reviewers for each study.

Adjusted odds ratios (ORs) and confidence intervals (CIs) were
combined for three or more studies that reported statistical data on
a predictive factor to sickness absence, and relative weights were
calculated accordingly. Extracted data were imported to the soft-
ware, Comprehensive Meta-analysis version 3.0 and were analyzed
using a random-effects model [12,13]. We conducted follow-up
heterogeneity testing using Cochrane Q and I2 [14]. We used
Cochrane Q to examine heterogeneity while the ratio of true het-
erogeneity to total observed variation was examined using I2 per-
centages (low �25; moderate ¼ 26e74; high �75) [12,13]. The
Alpha level was set at 0.05 for all analyses.

3. Results

The initial search produced 1,323 studies with 158 additional
studies from the snowballing method (n ¼ 1481). Following the
omission of duplicates, irrelevant studies, and studies with low
quality, 17 studies were included for the quantitative synthesis.
Please see the PRISMA figure for details (Fig. 1). Of those studies, 12
Table 1
Individual description of studies included in meta-analysis (N ¼ 17)

First author, year Study design Origin Participants &

Alexopolous, 2011 [15] Cross-sectional Greece N ¼ 251 nurses; h

Carneiro, 2008 [16] Cross-sectional Denmark N¼ 3,121 nursing
care settings

Elstad, 2008 [17] Cross-sectional Nordic N ¼ 2,447 nursing
various setting

Eriksen, 2004(a) [18] Cohort; three-month
follow-up

Norway N ¼ 4,931 nursing
various settings

Eriksen, 2002 [19] Cohort; 15-month
follow-up

Norway N ¼ 4,744 nursing
various settings

Eriksen, 2003 [20] Cohort; three-month
follow-up

Norway N ¼ 4,931 nursing
various settings

Eriksen, 2004 [21] Cohort; 15-month
follow-up

Norway N ¼ 3,808 nursing
various settings

Ferreira, 2012 [22] Cross-sectional Brazil N ¼ 1,509 nurses
aides; hospital

Horneij, 2004* [23] Cohort; 18-month
follow-up

Sweden N1 ¼ 443, N2 ¼ 27
nursing aides; h

Jensen, 2010 [24] Cohort; 12-month
follow-up

Denmark N¼ 1,724 female n
various settings

Nilsson, 2010 [25] Cohort; three-year
follow-up

Sweden N ¼ 196 nurses; h

Pompeii, 2010 [2] Retrospective cohort:
13-year period

USA N ¼ 708 nurses an
aides; hospital/t

Rauhala, 2006 [26] Cohort; six-month
follow-up

Finland N ¼ 877 nurses; h
wards

Reis, 2003 [27] Cross-sectional Spain N ¼ 965 nurses an
aides; hospital

Rodriguez-Acosta,
2009 [28]

Retrospective cohort;
seven-year period

USA N ¼ 6,771 nurses
aides; hospital

Roelen, 2013 [29] Cohort; one-year
follow-up

Norway N ¼ 1,582 nurses;
nursing homes a
care

Smedley, 1997 [30] Cohort; ~19-month
follow-up

England N ¼ 838 nurses; h

* Study Included Two Separate Samples.
were cohort, and fivewere cross-sectional (Table 1). Over 80% of the
studies were based out of Europe, 79% originated from Nordic
countries. Other European studies included Greece, Netherlands,
Spain, and England (21%). Two studies from the United States of
America and one Brazilian-based study were also included. Par-
ticipants were either nurses or nursing aides. The studies were
carried out in various healthcare settings, including hospitals,
community-based, and outpatient settings.

Statistical data were obtained for various variables that per-
tained to demographic information (i.e., age and sex), lifestyle in-
formation (i.e., sleep and physical activity), and physical health
information (i.e., perceived general health, history of sick leave, and
musculoskeletal pain). Among the 17 studies, 13 were classified as
personal or lifestyle (Table 2, Figure 2). Five studies were pooled for
the analysis of age. Notably, studies grouped age ranges differently.
However, most studies’ overall trend suggests that increased age
predicts a higher risk of sickness absence. Most studies used the
youngest age groups as points of reference (i.e., OR ¼ 1). Of the five
studies, one had 45þ as the oldest range; three had ages 50þ as the
oldest range, while one study had 59þ as the oldest. Being 51þ
years of age or older was not a significant predictor of sickness
absence (OR ¼ 1.03; 95% CI: 0.56e1.88). Female staff had a greater
likelihood of sickness absence than male staff (OR ¼ 1.73; 95% CI:
1.33e2.25). All pooled studies shared the same effect direction,
with female nursing staff having higher odds of sickness absence.
However, only two were statistically significant, and 1 neared sta-
tistical significance.
setting Predictor(s) Measure(s) Risk bias

ospital Age, perceived health Survey Low

aides; elderly Sleep problems National Survey Low

aides; Age Survey Low

aides; Age, perceived health,
musculoskeletal pain

Survey Low

aides; Physical activity Survey Low

aides; Physical activity, perceived
health, musculoskeletal pain

Survey Low

aides; Musculoskeletal pain Survey Low

and nursing Sex, physical activity, sleep
problems, perceived health,
musculoskeletal pain

Survey Low

4 female
ome-care

Musculoskeletal pain Survey Low

ursing aides; Musculoskeletal pain Survey Low

ospital Sleep problems, perceived
health,

Survey Low

d nursing
ertiary care

Physical activity, sleep
problems, previous sick leave

Data Low

ospital & Age, sex Survey Low

d nursing Sex Database Low

and nursing Sex Survey Low

hospital,
nd ambulant

Perceived health Survey/SF-12 Low

ospital Age, musculoskeletal pain Survey Low



Table 2
Demographic and lifestyle factors, and sickness absence

Demographic and lifestyle predictors

Study Odds
ratio

Lower
limit

Upper
limit

P-
value

Relative
weight

Increased Age

Alexopolous, 2011 1.84 1.09 3.11 0.02 19.76

Elstad, 2008 0.42 0.28 0.62 0.00 21.12

Eriksen 2004 1.68 1.00 2.82 0.05 19.86

Rauhala, 2006 1.41 1.04 1.93 0.03 21.87

Smedley, 1997 0.60 0.29 1.24 0.17 17.39

Overall Effect 1.03 0.56 1.88 0.93

Female Employees

Ferreira, 2012 1.85 1.15 2.97 0.01 30.97

Rauhala, 2006 1.60 0.67 3.84 0.29 9.12

Reis, 2003 1.59 1.09 2.31 0.02 49.42

Rodriguez-Acosta,
2009

2.20 0.97 4.97 0.06 10.50

Overall Effect 1.73 1.32 2.25 0.00

Physical Activity

Eriksen, 2002 0.83 0.73 0.95 0.01 41.22

Eriksen, 2003 0.57 0.40 0.82 0.00 24.56

Ferreira, 2012 1.31 0.77 2.23 0.32 15.68

Pompeii, 2010 0.86 0.54 1.37 0.53 18.55

Overall Effect 0.82 0.63 1.06 0.13

Sleep Difficulty

Carneiro, 2009 3.71 2.86 4.81 0.00 25.25

Ferreira, 2012 1.59 1.17 2.16 0.00 24.88

Nilsson, 2010 1.00 0.99 1.01 1.00 26.26

Pompeii, 2010 1.10 0.71 1.70 0.67 23.60

Overall Effect 1.60 0.82 3.11 0.17

Table 3
Physical health variables and sickness absence

Physical health predictors

Study Odds
ratio

Lower
limit

Upper
limit

P-
value

Relative
weight

Perceived Health

Alexopolous, 2011 2.90 1.35 6.22 0.01 3.26

Eriksen, 2003 1.59 1.19 2.13 0.00 13.70

Eriksen, 2004 1.39 1.00 1.93 0.05 29.35

Ferreira, 2012 3.41 2.47 4.71 0.00 12.13

Nilsson, 2010 1.04 1.01 1.07 0.01 29.65

Roelen, 2013 1.08 1.04 1.12 0.00 29.65

Overall Effect 1.38 1.19 1.59 0.00

Previous Sick Leave

Horneij, 2004 6.40 3.97 10.31 0.00 35.56

Horneij, 2004(b) 3.30 1.33 8.18 0.01 28.10

Pompeii, 2010 1.80 1.18 2.75 0.01 36.34

Overall Effect 3.35 1.37 8.19 0.01

Musculoskeletal Pain

Eriksen, 2003 1.62 1.25 2.09 0.00 8.71

Eriksen, 2004 1.62 1.21 2.16 0.00 15.63

Eriksen, 2004 2.08 1.32 3.28 0.00 12.64

Ferreira, 2012 4.77 3.28 6.93 0.00 13.92

Horneij, 2004 1.89 1.21 2.97 0.01 12.67

Horneij,
2004(b)

4.45 1.26 15.68 0.02 4.40

Jensen, 2010 1.81 1.56 2.11 0.00 16.85

Smedley, 1997 7.30 3.50 15.21 0.00 8.71

Overall Effect 2.41 1.77 3.26 0.00

Musculoskeletal Pain (Back Only)

Horneij, 2004 1.89 1.21 2.97 0.01 30.76

Horneij,
2004(b)

4.45 1.26 15.68 0.02 14.39

Eriksen, 2004 2.08 1.32 3.28 0.00 30.72

Smedley, 1997 7.30 3.50 15.21 0.00 24.13

Overall Effect 3.05 1.66 5.62 0.00
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For physical activity and sleeping problems, data were obtained
through surveys completed by the participants. Physical activity
levels were examined in four different studies; however, they
examined physical activity slightly differently. Three studies looked
at the frequency of physical activity per week versus no physical
activity. The fourth study looked at types of physical activity with
“no physical activity.” There was no evidence that physical activity
influenced sickness absenteeism (OR ¼ 0.82; 95% CI: 0.63e1.06).
Similarly, there was no statistical correlation between sickness
absence and sleep problems, described as either insomnia or dif-
ficulty sleeping at night (OR ¼ 1.60; 95% CI: 0.82e3.11).

Overall, 11 studies were included in the examination of physical
health factors as predictors. They include perceived health, history
of sickness absence, andmusculoskeletal pain. One study examined
and analyzed two samples individually. Thus, 12 samples were
pooled for meta-analytic computations. All physical factors pre-
sented were statistically predictive of sickness absence (Table 3,
Figure 3). Nursing staff who rated their health as poor had a greater
likelihood of experiencing sickness absence (OR ¼ 1.38; 95% CI:
1.19e1.60). This finding was consistent across all pooled studies.
Although only two studies were examined, one of which had two
separate samples, these were pooled to examine how previous sick
leave influenced future sickness absence. Results revealed a strong
positive association between these variables. Specifically, overall
effects suggest that the odds of experiencing sickness absence are
up to 3.35 likely, in the event of previous certified sick leave
(OR ¼ 3.35; 95% CI: 1.37e8.19). Experiencing musculoskeletal pain
was examined by pooling seven studies (8 samples). Overall effect
results underlined that having musculoskeletal pain increased the
likelihood of sickness absence by a factor of 2.41 (95% CI: 1.77e
3.27). All studies in this analysis showed a significant association.
Further analysis specific to back pain (n ¼ 4), revealed greater odds
of sickness absence (OR ¼ 3.05; 95% CI: 1.66e5.62). Please see
Figure 4 for overall effects.

It should be noted that the variable, poor health was highly
heterogeneous (Q ¼ 9.02). The percentage of the variability be-
tween studies due to heterogeneity was also high (I2 ¼ 83%). Also,
experiencing musculoskeletal pain was shown to have moderate
levels of variability among studies (I2 ¼ 35%) but not statistically
heterogeneous (Q ¼ 10.77). The remaining variables were not sta-
tistically heterogeneous (Table 4).
4. Discussion

This meta-analysis is one of two studies that statistically
examined predictors of sickness absenteeism in nursing staff. This
study focused on demographic, lifestyle, and physical health vari-
ables, and the other study focused on psychosocial and organiza-
tional variables. There was no evidence that older age influenced
sickness absence. Increased age and injurious risks are somewhat
inconclusive as per the literature [31]. With the physical demand of
the profession, increased age may increase the risk of an injury;
however, the experience is also gained, reducing injury risk. Thus,
the noted inconsistencies among studies might not be simply due
to age but due to the interaction between age and experience.
However, work experience was markedly absent from the studies
we examined.



Fig. 2. Forest Plot Depicting Demographic and Lifestyle Variables and Sickness Absence.
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Female nurses had greater odds of sickness absence than their
male counterparts, which is a reasonably consistent predictor with
other research [32]. One explanation that might explain this rela-
tionship could be tied to work-family conflicts [33]. Another
explanation was attributed to the likelihood of reporting sickness
absence. A Finnish study revealed that female staff had higher re-
ports of poor physical functioning, diagnosed diseases, physical
work demands, and fatigue than male staff [34]. However, the au-
thors stated that this was not because female employees are at
greater risk, but rather, they were more likely to report health
concerns than men.

Contrary to our hypothesis, physical activity did not statistically
influence sickness absence despite some studies in the pooled
analysis revealed a relationship. However, some factors should be
considered as we believe that physical activity may still play an
indirect role in the health of nursing staff. In context, researchers
found that increased physical self-care, which included physical
activity and leisure time, did not reduce sickness absence but
instead reduced the risk of occupational injuries [35]. Conse-
quently, if injurious risks decrease, the likelihood of sickness
absence may also decrease. Additionally, other factors related to
physical activity, such as obesity, could contribute to high stress
levels, musculoskeletal disorders, and ultimately, sickness absence
[36]. Furthermore, the studies pooled in the analysis measured
activity levels through self-reports, and therefore, there is the
possibility of reporting biases. This bias is particularly common
when reporting fitness and physical activity levels, where partici-
pants tend to either overreport or under-report their fitness levels.

Like physical activity, the impact of sleep on sickness absence
was not statistically evident, which did not support our hypothesis.
However, it should be noted that difficulty sleeping is only one of
many issues related to sleep (e.g., too much sleep, difficulty staying
awake). Like physical activity, “sleep issues” could be one of
numerous interrelated elements that might lead to sickness
absence. For instance, shiftwork is an unavoidable part of the
nursing profession, which has been found to increase the likelihood
of sickness absence [7]. In addition, other lifestyle choices such as
self-medicating, including drinking alcohol and smoking, could be
interrelated. For instance, a recent meta-analysis revealed that
shiftwork, particularly working at night, is associated with binge
drinking disorders [37]. The authors noted that this behaviour
could be a form of self-medication or a method to deal with stress,
which is associated with sickness absence among nursing staff
[7,37]. Similarly, in an Australian cross-sectional study, results



Fig. 4. Forest plot depicting the overall effect and confidence intervals per predictor.
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revealed high-risk alcohol consumption and smoking were related
to poor sleep [38].

Self-rated perceptions of general health were significant pre-
dictors of sickness absence. All studies that examined general
health perception in this analysis indicated that the odds of sick-
ness absence increased as self-rated health decreased. Although
this finding might seem like a foregone conclusion, it confirms that
nurses and nursing aides have a reasonably accurate rating of their
health. However, given the level of heterogeneity in this variable,
interpretations should be made with caution. The detected vari-
ability between studies could be due to how health perceptionwas
measured. Specifically, how the authors collected or defined poor
health could have influenced the variability. Nevertheless, it is a
variable worth consideration in the workplace, given its simplicity
and applicability.

Equally robust in terms of predictive potential is a history of sick
leave. The idea of the past predicting the future has found consid-
erable support in other meta-analytic research, including other
disciplines. Irrespective of the profession, similar trends have also
been demonstrated [3,39]. For instance, a European study that
sought to examine sickness absence among hospital staff discov-
ered that sickness absence episodes in the past year predicted
approximately 25% of future prolonged sickness absences and 30%
within 2 years [3]. Thus, employers should monitor data on sick
leave to better support their staff. By closely monitoring sickness
absence spells, better detection of antecedents of sick leave, or
Fig. 3. Forest Plot Depicting Physical Hea
perhaps, appropriate interventions could be implemented to
reduce the risk of future sick leaves.

Perhaps one of the more studied areas in the occupational
health field is musculoskeletal pain. Unsurprisingly, suffering
musculoskeletal disorders or recurrent pain statistically predicted
sickness absence. This likelihood increases if the pain is located in
the back region.Withmusculoskeletal disorders being well-studied
in the nursing profession, researchers have been able to isolate
lth Variables and Sickness Absence.



Table 4
Analysis of heterogeneity using Cochrane Q and I2

Variable OR CI lower
limit

CI upper
limit

P Q
df

Q P I2

Age 1.03 0.56 1.88 0.93 4 3.77 0.44 0%

Female
Employees

1.73 1.32 2.25 <.01 3 0.64 0.88 0%

Physical Activity 0.82 0.63 1.06 0.13 3 3.8 0.72 21.48%

Sleep Difficulty 1.60 0.82 3.11 0.17 3 2.34 0.31 0%

Poor Health
Rating

1.38 1.19 1.59 <.01 5 29.02 <.01 82.77%

Previous Sick
Leave

3.35 1.37 8.19 .01 2 1.39 0.50 0%

Musculoskeletal
Pain

2.41 1.77 3.26 <.01 8 10.77 0.22 35.03%

Back Pain 3.05 1.66 5.62 <.01 3 3.29 0.35 8.82%

Saf Health Work 2021;12:536e543542
further the movements that could lead to further sickness absence
among those with previous injuries. For instance, nurses and
nursing aides who had a history of back pain and had trouble
reaching overhead and bending at the waist were likely to expe-
rience time loss that amounted to eight days or longer [40].

With the increase in ergonomic research and technological ad-
vances, there have been improvements in how nursing personnel
undertakes their daily duties that were once physically exerting.
For instance, experimental studies within the nursing field
demonstrated the effectiveness of using lifts during patient
handling with promising results to reduce the risk of musculo-
skeletal pain and sickness absence [41]. However, some aspects of
the nursing profession are unpredictable, especially with patient
handling, which might lead the nursing staff to suddenly move or
lift from awkward positions, leading to injury [42].

There are some limitations that should be addressed in this
study. First, a common threat in knowledge synthesis is publica-
tion and search biases. To reduce these biases this risk, we used
wide-ranging searches while also investigating unpublished
research. Second, while the random-effects model was appro-
priate for this analysis, it is subject to a greater error with limited
studies pooled into the analysis [13]. To mitigate this problem, we
analyzed data based on a minimum of three pooled studies.
Finally, our review’s primary concern is the scarcity in recent
studies that examined predictors of sickness absenteeism.
Accordingly, more research in this area is required because of the
significant health and fiscal implications of sickness absenteeism
in healthcare. Additional research in this area is important
considering that the labor laws and work duties are ever-changing
in the healthcare sector. Next, it is understood that each organi-
zation operationalizes sickness absence and its duration differ-
ently. Therefore, unifying the definition and duration for research
purposes could have favorable implications. Last, while examining
studies collectively to quantify the likelihood of sickness absence
was possible and informative, qualitative efforts need to address
some of the extant literature gaps.

We believe that the results of this study are important to
consider as the nursing population has been facing high rates of
injuries, burnout, sick leaves, and intention to leave the profession.
While these factors are not new to this sector, it is likely to have
worsened globally amid the COVID-19 pandemic [43e45]. Unlike
other sectors, disruptions to the healthcare system could affect
service provision and further increase the costs associated with
sickness absence and job turnover.

In conclusion, nurses and nursing aides are integral members of
the healthcare system. Their work exposes them to physical and
psychosocial risks, which can result in lost time fromwork. Female
staff had higher odds of sickness absence than men; however, this
could be due to reporting. Physical activity and sleep did not sta-
tistically impact the risk of sickness absence; however, employers
and policymakers need to examine these factors, among other
inter-related factors. Nursing staff who (1) describe their health as
poor; (2) had previous sickness leaves; and/or (3) experienced
musculoskeletal pain, especially back pain, are likely to experience
sickness absence had greater odds of sick leave. Communicating
with employers, nursing staff about their experiences could deepen
our understanding of the risks they face and mediating factors that
could interconnect and produce unfavorable outcomes. Further-
more, closely monitoring the well-being of those returning to the
workplace could help reduce future absences.

Funding

None.

Conflicts of interest

None to declare.

Acknowledgments

None.

Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.shaw.2021.07.006.

References

[1] Yu F, Raphael D, Mackay L, Smith M, King A. Personal and work-related factors
associated with nurse resilience: a systematic review. Int J Nurs Stud 2019;93:
129e40. https://doi.org/10.1016/j.ijnurstu.2019.02.014.

[2] Pompeii LA, Lipscomb HJ, Dement JM. Predictors of lost time from work
among nursing personnel who sought treatment for back pain. Work
2010;37(3):285e95. https://doi.org/10.3233/WOR-2010-1080.

[3] Roelen CAM, Koopmans PC, Schreuder JAH, Anema JR, van der Beek AJ. The
history of registered sickness absence predicts future sickness absence. Occup
Med 2011;61(2):96e101. https://doi.org/10.1093/occmed/kqq181.

[4] Gohar B, Larivière M, Lightfoot N, Wenghofer E, Larivière C, Nowrouzi-Kia B.
Understanding sickness absence in nurses and personal support workers:
insights from frontline staff and key informants in Northeastern Ontario.
Work 2020;66(4):755e66. https://doi.org/10.3233/WOR-203222.

[5] McMichael TM, Currie DW, Clark S, Pogosjans S, Kay M, Schwartz NG, Lewis J,
Baer A, Kawakami V, Lukoff MD, Ferro J. Epidemiology of covid-19 in a long-
term care facility in king county, Washington. N Engl J Med 2020;382(21):
2005e11. https://doi.org/10.1056/NEJMoa2005412.

[6] Borenstein M, Hedges LV, Higgins JPT, Rothstein HR. Introduction to meta-
analysis. Chichester, UK: John Wiley & Sons, Ltd; 2009.

[7] Gohar B, Larivière M, Larivière C, Lightfoot N, Wenghofer E, Nowrouzi-Kia B.
Meta-analysis of nursing-related organizational and psychosocial predictors
of sickness absence. Occup Med (Lond) 2020;70(8):593e601. https://doi.org/
10.1093/occmed/kqaa144.

[8] Schardt C, Adams MB, Owens T, Keitz S, Fontelo P. Utilization of the PICO
framework to improve searching for PubMed for clinical questions. BMC Med
Inform Decis 2007;7:16.

[9] Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for sys-
tematic reviews and meta-analyses: the PRISMA statement. PloS Med
2009;6(7):1e6. https://doi.org/10.1371/journal.pmed.1000097.

[10] National Health Institute. National Health’s quality assessment tools for
observational cohort and cross-sectional studies [Internet]; 2016. Retrieved
from: https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-
tools.

[11] Elm Von E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke JP.
The strengthening the reporting of Observational Studies in Epidemiology
(STROBE) statement: guidelines for reporting observational studies. BMJ
2007;335:806. https://doi.org/10.1136/bmj.39335.541782.AD.

[12] Borenstein M, Hedges LV, Higgins JPT, Rothstein HR. Comprehensive meta-
analysis. NJ: Engelwood; 2010.

[13] Higgins JPT, Deeks JJ. Interpretation of random effects meta-analyses. BMJ
2011;342:d549. https://doi.org/10.1136/bmj.d549.

https://doi.org/10.1016/j.shaw.2021.07.006
https://doi.org/10.1016/j.ijnurstu.2019.02.014
https://doi.org/10.3233/WOR-2010-1080
https://doi.org/10.1093/occmed/kqq181
https://doi.org/10.3233/WOR-203222
https://doi.org/10.1056/NEJMoa2005412
http://refhub.elsevier.com/S2093-7911(21)00059-7/sref6
http://refhub.elsevier.com/S2093-7911(21)00059-7/sref6
https://doi.org/10.1093/occmed/kqaa144
https://doi.org/10.1093/occmed/kqaa144
http://refhub.elsevier.com/S2093-7911(21)00059-7/sref8
http://refhub.elsevier.com/S2093-7911(21)00059-7/sref8
http://refhub.elsevier.com/S2093-7911(21)00059-7/sref8
https://doi.org/10.1371/journal.pmed.1000097
https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools
https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools
https://doi.org/10.1136/bmj.39335.541782.AD
http://refhub.elsevier.com/S2093-7911(21)00059-7/sref12
http://refhub.elsevier.com/S2093-7911(21)00059-7/sref12
https://doi.org/10.1136/bmj.d549


B. Gohar et al / Predictors of Sickness Absence in Nursing 543
[14] Huedo-Medina TB, Sánchez-Meca J, Marín-Martínez F, Botella J. Assessing
heterogeneity in meta-analysis: Q statistic or I2 index? Psychol Meth
2006;11(2):193e206. https://doi.org/10.1037/1082-989X.11.2.193.

[15] Alexopolous EC, Tanagra D, Detorakis I, Gatsi P, Goroyia A, Michalopoulou M.
Knee and low back complaints in professional hospital nurses: occurrence,
chronicity, care seeking and absenteeism. Work 2011;38(4):329e35. https://
doi.org/10.3233/WOR-2011-1136.

[16] Carneiro IG, Ortega A, Borg V, Hogh A. Health and sickness absence in
Denmark: a study of elderly-care immigrant workers. J Immigr Minor Health
2010;12(1):43e52. https://doi.org/10.1007/s10903-008-9206-7.

[17] Elstad JI, Vabø M. Job stress, sickness absence and sickness presenteeism in
Nordic elderly care. Scand J Soc Med 2008;36(5):467e74. https://doi.org/
10.1177/1403494808089557.

[18] Eriksen W, Bruusgaard D, Knardahl S. Work factors as predictors of sickness
absence attributed to airway infections: a three month prospective study of
nurses’ aides. Occup Med 2004;61(1):45e51.

[19] Eriksen W, Bruusgaard D. Physical leisure-time activities and long-term sick
leave: a 15-month prospective study of nurses’ aides. J Occup Environ Med
2002;44(6):530e8. https://doi.org/10.1097/00043764-200206000-00014.

[20] Eriksen W, Bruusgaard D, Knardahl S. Work factors as predictors of sickness
absence: a three month prospective study of nurses’ aides. Occup Med
2003;60(4):271e8. https://doi.org/10.1136/oem.60.4.271.

[21] Eriksen W. Work factors as predictors of intense or disabling low back pain; a
prospective study of nurses’ aides. Occup Med 2004;61(5):398e404. https://
doi.org/10.1136/oem.2003.008482.

[22] Ferreira RC, Griep RH, Fonseca M. A multifactorial approach to sickness
absenteeism among nursing staff. Rev Saud Publ 2012;46(2):1e9. https://
doi.org/10.1590/s0034-89102012005000018.

[23] Horneij EL, Jensen IB, Holmström EB, Ekdahl C. Sick leave among home-care
personnel: a longitudinal study of risk factors. BMC Musculoskelet Disord
2004;5(1):9. https://doi.org/10.1186/1471-2474-5-38.

[24] Jensen JN, Karpatschof B, Labriola M, Albertsen K. Do fear-avoidance beliefs
play a role on the association between low back pain and sickness absence? A
prospective cohort study among female health care workers. J Occup Environ
Med 2010;52(1):85e90. https://doi.org/10.1097/JOM.0b013e3181c95b9e.

[25] Nilsson A, Lindberg P, Denison E. Predicting of pain, disability, and sick leave
regarding a non-clinical sample among Swedish nurses. Scand J Pain
2010;1(3):160e6. https://doi.org/10.1016/j.sjpain.2010.05.029.

[26] Rauhala A, Kivimäki M, Fagerström L, Elovainio M, Virtanen M, Vahtera J.
What degree of work overload is likely to cause increased sickness absen-
teeism among nurses? Evidence from the RAFAELA patient classification
system. J Adv Nurs 2007;57(3):286e95. https://doi.org/10.1111/j.1365-
2648.2006.04118.x.

[27] Reis RJ, La Rocca PF, Silveira AM. Factors related to sickness absenteeism
among nursing personnel. Revis Saud Publ 2003;37(5).

[28] Rodriguez-Acosta RL, Richardson DB, Lipscomb HJ, Chen JC, Dement JM,
Myers DJ. Occupational injuries among aides and nurses in acute care. Am J
Indust Med 2009;52(12):953e64. https://doi.org/10.1002/ajim.20762.

[29] Roelen CAM, Magerøy N, van Rhenen W, Groothoff JW, van der Klink JJL,
Pallesen S. Low job satisfaction does not identify nurses at risk of future
sickness absence: results from a Norwegian cohort study. Int J Nurs Stud
2013;50(3):366e73. https://doi.org/10.1016/j.ijnurstu.2012.09.012.

[30] Smedley J, Egger P, Cooper C, Coggon D. Prospective cohort study of predictors
of incident low back pain in nurses. BMJ 1997;314(7089):1225. https://
doi.org/10.1136/bmj.314.7089.1225. 1225.
[31] Oranye NO, Bennett J. Prevalence of work-related musculoskeletal and non-
musculoskeletal injuries in health care workers: the implications for work
disability management. Ergonomics 2017;61(3):355e66. https://doi.org/
10.1080/00140139.2017.1361552.

[32] Østby KA, Mykletun A, Nilsen W. Explaining the gender gap in sickness
absence. Occup Med 2018;68(5):320e6. https://doi.org/10.1093/occmed/
kqy062.

[33] Nilsen W, Skipstein A, Østby KA,A, Mykletun A. Examination of the double
burden hypothesisda systematic review of workefamily conflict and sickness
absence. Eur J Publ Health 2017;27(3):465e71. https://doi.org/10.1093/eur-
pub/ckx054.

[34] Laaksonen M, Mastekaasa A, Martikainen P. Gender differences in sickness
absence-the contribution of occupation and workplace. Scand J Work Environ
Health 2010;36(5):394e403. https://doi.org/10.5271/sjweh.2909.

[35] Nilsson A, Denison E, Lindberg P. Life values as predictors of pain, disability
and sick leave among Swedish registered nurses: a longitudinal study. BMC
Nurs 2011;10(1):17. https://doi.org/10.1186/1472-6955-10-17.

[36] Nowrouzi B, Gohar B, Nowrouzi-Kia B, McDougall A, Jordan G, Casole J. Lost-
time illness, injury and disability and its relationship with obesity in the
workplace: a comprehensive literature review. Int J Occup Med Environ
Health 2016;29(5):749e66. https://doi.org/10.13075/ijomeh.1896.00725.

[37] Richter K, Peter L, Rodenbeck A, Weess HG, Riedel-Heller SG, Hillemacher T.
Shiftwork and alcohol consumption: a systematic review of the literature. Eur
Addict Res 2021;27:9e15. https://doi.org/10.1159/000507573.

[38] Binks H, Vincent GE, Irwin C, Heidke P, Vandelanotte C, Williams SL. Associ-
ations between sleep and lifestyle behaviours among Australian nursing
students: a cross-sectional study. Collegian 2021;28(1):97e105. https://
doi.org/10.1016/j.colegn.2020.02.013.

[39] Vahtera J, Westerlund H, Ferrie JE, Head J, Melchior M, Singh-Manoux A. All-
cause and diagnosis-specific sickness absence as a predictor of sustained
suboptimal health: a 14-year follow-up in the GAZEL cohort. J Epidemiol
Commun Health 2010;64(4):311e7. https://doi.org/10.1136/
jech.2008.083923.

[40] Pompeii LA, Lipscomb HJ, Schoenfisch AL, Dement JM. Musculoskeletal in-
juries resulting from patient handling tasks among hospital workers. Am J Ind
Med 2009;52(7):571e8. https://doi.org/10.1002/ajim.2070.

[41] Richardson A, McNoe B, Derrett S, Harcombe H. Interventions to prevent and
reduce the impact of musculoskeletal injuries among nurses: a systematic
review. Int J Nurs Stud 2018;82:58e67. https://doi.org/10.1016/
j.ijnurstu.2018.03.018.

[42] Nourallahi M, Afshari D, Dianat I. Awkward trunk postures and their rela-
tionship with low back pain in hospital nurses. Work 2018;59(3):317e23.
https://doi.org/10.3233/WOR-182683.

[43] Said RM, El-Shafei DA. Occupational stress, job satisfaction, and intent to
leave: nurses working on front lines during COVID-19 pandemic in Zagazig
City, Egypt. Environ Sci Pollut Res 2021;28:8791e801. https://doi.org/
10.1007/s11356-020-11235-8.

[44] De los Santos JAA, Labrague LJ. The impact of fear of COVID-19 on job stress,
and turnover intentions of frontline nurses in the community: a cross-
sectional study in the Philippines. Traumatology 2021;27(1):52e9. https://
doi.org/10.1037/trm0000294.

[45] Zanadian H, Sakha MA, Nasiri E, Moghadam TZ. Nursing work intention,
stress, and professionalism in response to the COVID-19 outbreak in Iran: a
cross-sectional study. Work 2021;68(4):969e79. https://doi.org/10.3233/
WOR-205099.

https://doi.org/10.1037/1082-989X.11.2.193
https://doi.org/10.3233/WOR-2011-1136
https://doi.org/10.3233/WOR-2011-1136
https://doi.org/10.1007/s10903-008-9206-7
https://doi.org/10.1177/1403494808089557
https://doi.org/10.1177/1403494808089557
http://refhub.elsevier.com/S2093-7911(21)00059-7/sref18
http://refhub.elsevier.com/S2093-7911(21)00059-7/sref18
http://refhub.elsevier.com/S2093-7911(21)00059-7/sref18
http://refhub.elsevier.com/S2093-7911(21)00059-7/sref18
https://doi.org/10.1097/00043764-200206000-00014
https://doi.org/10.1136/oem.60.4.271
https://doi.org/10.1136/oem.2003.008482
https://doi.org/10.1136/oem.2003.008482
https://doi.org/10.1590/s0034-89102012005000018
https://doi.org/10.1590/s0034-89102012005000018
https://doi.org/10.1186/1471-2474-5-38
https://doi.org/10.1097/JOM.0b013e3181c95b9e
https://doi.org/10.1016/j.sjpain.2010.05.029
https://doi.org/10.1111/j.1365-2648.2006.04118.x
https://doi.org/10.1111/j.1365-2648.2006.04118.x
http://refhub.elsevier.com/S2093-7911(21)00059-7/sref27
http://refhub.elsevier.com/S2093-7911(21)00059-7/sref27
https://doi.org/10.1002/ajim.20762
https://doi.org/10.1016/j.ijnurstu.2012.09.012
https://doi.org/10.1136/bmj.314.7089.1225
https://doi.org/10.1136/bmj.314.7089.1225
https://doi.org/10.1080/00140139.2017.1361552
https://doi.org/10.1080/00140139.2017.1361552
https://doi.org/10.1093/occmed/kqy062
https://doi.org/10.1093/occmed/kqy062
https://doi.org/10.1093/eurpub/ckx054
https://doi.org/10.1093/eurpub/ckx054
https://doi.org/10.5271/sjweh.2909
https://doi.org/10.1186/1472-6955-10-17
https://doi.org/10.13075/ijomeh.1896.00725
https://doi.org/10.1159/000507573
https://doi.org/10.1016/j.colegn.2020.02.013
https://doi.org/10.1016/j.colegn.2020.02.013
https://doi.org/10.1136/jech.2008.083923
https://doi.org/10.1136/jech.2008.083923
https://doi.org/10.1002/ajim.2070
https://doi.org/10.1016/j.ijnurstu.2018.03.018
https://doi.org/10.1016/j.ijnurstu.2018.03.018
https://doi.org/10.3233/WOR-182683
https://doi.org/10.1007/s11356-020-11235-8
https://doi.org/10.1007/s11356-020-11235-8
https://doi.org/10.1037/trm0000294
https://doi.org/10.1037/trm0000294
https://doi.org/10.3233/WOR-205099
https://doi.org/10.3233/WOR-205099

