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Abstract

Background: WHO reports a high global prevalence of overweight and, which is prevalent among nurses and results in 
poorer health, work productivity and patient care. Existing studies have established the relationships between multiple 
demographic and work-related factors and overweight and obesity, but no review investigated which factors are associated 
with overweight and obesity in nurses.

Aims: To identify common factors associated to overweight and obesity in nurses.

Methods: 

were as follows: (1) Research articles, dissertations, or theses with epidemiological or observational study designs, (2) 
studying a factor and its relationship with overweight and obesity in nurses, (3) with an outcome measurement of BMI 
were included. (4) Studies written in English and published or unpublished between January 2011 and June 2020 were 

 ,stiart noitalupoP .)0202( sloot lasiarppA lacitirC etutitsnI sggirB annaoJ eht gnisu dessessa saw lasiarppa ytilauQ .dedulcni
exposure variables and the outcome measure of BMI were extracted. Critical appraisal and data extraction were conducted 

Results: 
 .sesrun ni ytisebo dna thgiewrevo htiw detaicossa ylevitisop eb ot dnuof erew slevel sserts dna keew rep dekrow sruoh ,sutats

work unit were inconsistent.

Implications and Conclusions: Individual action and workplace interventions are recommended to prevent and minimize 
overweight and obesity in nurses. Future research can investigate the causality between the exposures and overweight and 
obesity. Nursing educators should integrate positive health behaviours into existing curricula.
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Introduction

may impair health [1,2]. A major public health challenge in developed and developing countries alike, 1.9 billion adults were over-
 )IMB( xedni ssam ydob naem labolg htiw ,6102 ot 5791 morf delpirt ytisebo labolG .]2[ 6102 ni esebo erew noillim 056 dna thgiew

increasing from 25.0 kg/m2 in 1975 to 29.0 kg/m2 in 2015 [2,3]. Furthermore, overweight and obesity are expected to continue a 
worldwide upward trend [4].

Overweight and Obesity in Nurses

Despite having work-related knowledge of health promotion, nurses have the same susceptibility to overweight-obesity due to an 

associated, where the prevalence of overweight and obesity in nurses in some countries is higher than the general population [7]. 
In Malaysia, 50.6% of nurses are overweight and 2.2% more healthcare professionals (HCPs) were overweight or obese compared to 
the general population [8,9].

Consequences of Overweight and Obesity in Nurses

 lateleksolucsum ,sutillem setebaid 2 epyt ,ekorts ,sesaesid ralucsavoidrac fo ksir desaercni htiw detaicossa era ytisebo dna thgiewrevO

 ni gnitluser yletamitlu ,ecnarudne rewol ,ytilibom detimil ,msieetnesba hgih ,yrujni lanoitapucco fo sksir rehgih ta sesrun gnittup yb
lower workplace productivity and early retirement [12-15]. With the existing global shortage of nurses, the detrimental impacts of 

 cilbup eht ,deednI .]81,71[ ssol thgiew fo sledom selor sa detsurtnu leef dna stneitap morf tnemegduj raef sesrun thgiewrevO .]61[
.]02,91[ esrun thgiewrevo na morf ecivda ekat ot ylekil ssel era dna noitomorp htlaeh ni tnetepmoc ssel sa sesrun thgiewrevo sweiv

[10]. Working in healthcare has been associated with overweight and obesity, and some risk factors are of particular concern to 

BMI (weight [kg]/height [m]2 -
2 and ≥30 kg/m2 respectively [2].

Existing Systematic Reviews and Review Gaps

 nI .ruoivaheb htlaeh fo sledom elor sa tnaem era ohw sesrun thgiewrevo fo ynori eht etagitsevni ot nageb neht srehcraeseR .]42,32[
 lacisyhp ,teid neewteb snoitaicossa dnuof dna ytisebo fo stnanimreted eht no weiver a detcudnoc ]52[ seugaelloc dna yburH ,6102
 dna ,deredisnoc ton erew serusopxe detaler-krow dna cihpargomeD .ytisebo dna ,serusopxe latnemnorivne ,sciteneg ,ytivitca

concerns about the validity of the results.
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Methodological concerns of the reviews include few databases searched and inclusion of only published studies, which raise 
concerns over the validity of the reviews’ results.

To our best knowledge, till date, no systematic review has elicited the demographic and work- related factors correlated to overweight 
and obesity in nurses, which will inform tailoring of individual and organizational action to tackle this problem.

leading to the high prevalence of overweight and obesity in nurses. Understanding the relationship between demographic and work-
 .melborp siht gnilkcat sdrawot etubirtnoc lliw sesrun gnoma ytisebo dna thgiewrevo fo ecnelaverp desaercni eht dna srotcaf detaler

Improving the health of nurses is paramount in addressing its implications on public health and the workforce. It will reverse the 
rise in obesity-related diseases, reduce public health expenditure on expensive obesity treatment and enhance the delivery and quality 
of health services to patients. Future research can build on the results of this review to investigate causal relationships between these 

 srotacude gnisrun ,srotartsinimda latipsoh ,sesrun ,weiver siht morf stluser eht gnisilitU .sesrun ni ytisebo dna thgiewrevo dna srotcaf

.sesrun ni ytisebo dna thgiewrevo ot gnitubirtnoc srotcaf detaler

Methods

.]13,03[ ksir dna ygoloite fo sweiver citametsys rof ygolodohtem )IBJ( etutitsnI sggirB annaoJ dna tnemetats )AMSIRP( sesylanA

Eligibility Criteria

in Appendix I.

 dexim dah yeht fi dedulcxe erew seidutS .]23[ atad fo gnidnuofnoc tneverp ot dedulcxe erew ,noitcelloc atad fo emit eht ta emordnys
samples without presenting independent data for nurses.

kg/m2 and ≥30 kg/m2, respectively [2].

applied to minimize publication bias.

Searching Strategy and Information Sources

search strategy was constructed according to Peer Review of Electronic Search Strategies (PRESS) checklist guidelines [34]. Medical 

according to the syntax rules of individual databases Next, search strategies were applied to eight databases (Table 1). Embase search 
strategies are shown in Table 2 and full search strategies for all databases are in Appendix II. Lastly, the reference lists of relevant 

.noisulcni rof seiduts elbigile lla eveirter ot dehcraes -dnah erew ,enicideM ytisebO sa hcus ,slanruoj tnaveler dna seiduts
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Databases searched for published studies Databases searched for unpublished studies

 htlaeH deillA dna gnisruN fo xednI evitalumuC
Literature (CINAHL)

Embase
Medline

PsycINFO
PubMed
Scopus

Table 1: Databases Searched

Concept Index terms and keywords

’sesruN‘ 1 tpecnoC
 RO it,wk,ba:'*esrun deretsiger' RO it,wk,ba:*iwdim RO it,wk,ba:*esrun RO it,wk,ba:esrun

professional:ab,kw,ti)) OR 'health care personnel':ab,kw,ti OR 'healthcare personnel':ab,kw,ti)
AND

Concept 2
 dna ’thgiewrevo‘

‘obesity’

('obesity'/exp OR obesity:ab,kw,ti OR overweight:ab,kw,ti OR
)it,wk,ba:'taf ydob' RO it,wk,ba:ytisopida RO it,wk,ba:taf RO it,wk,ba:esebo

Table 2: Embase Search Strategies

Study Selection

 aiv detcatnoc erew srohtuA .yltnednepedni )IN dna TL( sreweiver owt yb dessessa erew airetirc noisulcni eht teem ot gniraeppa seiduts
e-mail should full-text copies be inaccessible. Studies not meeting the inclusion criteria were excluded and the reasons for exclusion 
are found in Appendix III. Any disagreements arising between LT and NI were resolved through discussion.

Data Extraction

Epidemiology (STROBE) statement [36]. LT and NI pilot tested the form on three studies to ensure its viability and rigour before 
conducting data extraction independently [37].

Risk of Bias Assessment

tools (Appendix V) [31]. Any disagreements between LT and NI were resolved through discussion, or a third reviewer (HC).

Data Synthesis

Synthesis and analysis of data from included studies was conducted using RevMan 5.4 [38]. Heterogeneity was assessed with Chi-
Square test of heterogeneity (Chi2) and I2. Sensitivity analysis was planned if issues of heterogeneity denoted by Chi2 test with p<0.1 or 
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I2

[42].

) and standard errors (SE) were calculated 
l) and CI upper limit (u) [44].

r) were converted to the Fisher’s z
model through Equation 3, according to the Hedges-Olkin z) and SE (SEz) of z were subsequently 
calculated with Equations 4 and 5 respectively, with sample size (n r with Equation 
6 [47].

 ytivitisnes fi devomer erew seidutS .sisylana-atem gnirud ylevitucesnoc seiduts eht gnikcehcnu yb detcudnoc saw sisylana ytivitisneS
.ytienegoreteh fo sesuac elbissop enimreted ot derapmoc erew seidutS .ytienegoreteh fo tnemecnahne na ni detluser sisylana

Results

Summary of Search Results

were removed and the remaining 7090 studies were screened by title and abstract. Studies not meeting the inclusion criteria were 

resulted in 35 studies included in this review.
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Figure 1: PRISMA Flowchart
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Characteristics of Included Studies

Included studies (Appendix VI) and their basic characteristics are listed in Appendix VII. All studies were cross-sectional in design, 
except for three cohort studies [48-50]. All were journal articles, except one thesis [51].

Demographic Data of Sample

years, with mean age of sample not reported in 13 studies. Four studies did not report the gender of their samples [49,54-56] and 
92.97% of the total sample were female. Age and sex distribution of this review’s sample is similar to the current nursing workforce 

Appendix VIII) [58].

Region Countries investigated by included studies No. of studies
North America 12

Australia, Japan, Korea, Malaysia, New
Zealand, Taiwan

9

Europe & Central Asia Germany, Norway, Poland, United Kingdom 5
Middle East & North Africa Iran, Lebanon, Saudi Arabia 4

Latin America & the
Caribbean

Brazil, Mexico 3

South Asia India 1
Sub-Saharan Africa Ghana 1

Table 3: Geographical Regions of Included Studies

Risk of Bias Assessment

of studies with the overall risk of bias score. Studies were rated for overall risk based on the average rating for individual items. Cross-
 smelborp lacigolodohteM .IMB fo sseldrager dedulcni erew stnapicitrap fi 4 metI rof ”elbacilppA toN“ sa detar erew seiduts lanoitces

such as lack of sample size calculation and strategies to deal with confounders and unvalidated or unreliable methods to measure the 
.saib fo ksir hgih fo eb ot demeed seiduts neves ni detluser erusopxe

Exposures Associated with Overweight and Obesity in Nurses

more included studies were expounded on, totaling nine variables.

in meta-analysis by OR, three combined in meta-analysis by mean and SD, and two were not included in meta-analysis due to 
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Meta-analysis of nine studies by OR was conducted (Appendix XI), but heterogeneity was substantial (Chi2=19.28, p=0.01, 
I2=59%). Sensitivity analysis did not reveal information about outliers contributing to heterogeneity among the studies (Appendix 

XI). Almajawal [21] (OR=0.459, 95%CI 0.261-0.811, p=0.003), Fang et al. [60] ( =1.096, SE=0.499, p=0.028) and Tada et al. [61] 

(
.ton did ]46[ .la te oahZ dna ,]36[ .la te nadloS-aksworanyoW ,]55[ .la te miK ,]26[ .la te naH ,]35[ .la te nihC ,]84[ .la te

Meta-analysis of three studies by mean and SD revealed substantial heterogeneity (Chi2=6.08, p=0.05, I2=67%) (Appendix XI). Only 
three studies were included in the forest plot, hence sensitivity analysis was not conducted [65]. All three studies, Peplonska et al. 

obesity in nurses.

associated with overweight and obesity 
(F(4)=6.74, p<0.001). Zhao et al. [50] found that nurses 2 (p<0.001).

Journal of Obesity and Overweight           8

Figure 2: Overall Risk of Bias for Included Studies

Age

heterogeneity between the studies (Chi2=18.57, p=0.0003, I2=84%) (Appendix XII). Sensitivity analysis was performed. Removal 
of Aryee et al. [68] during sensitivity analysis resulted in an enhancement in heterogeneity (Chi2=1.79, p=0.41, I2=0%) (Figure 3), 

Han et al. [71] (t=-5.76, 2=38.55, p<0.01), Letvak et al. [72] (MD=1.94, p=0.00), Perry et al. [73] (p<0.001), Tada et al. [61] ( 
=0.175, p<0.05) and Wornarowska-Soldan et al. [63] (OR=1.067, 95%CI 1.047-1.088, p<0.001). However, age was not found to be 
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Figure 3: 

 taht dnuof ]77[ .la te nimaR .ylevitcepser ,ton did ohw esoht naht esebo ro thgiewrevo eb ot ylekil erom )9130.0=p ,72.4-69.0 IC%59(

overweight and obesity in nurses.

Sex

ihC( laitnatsbusnu saw seiduts neewteb ytienegoreteH .)4 erugiF( sesrun elamef naht esebo ro thgiewrevo 2=1.31, p=0.86, I2=0%).

Figure 4: Forest Plot Assessing OR between Male Gender and Overweight and Obesity in Nurses

Marital Status

(F(3,63)=7.09, p<0.001), Aryee et al. [68] (p=0.048) and Bogossian et al. [70] 
(p=0.009) found that 
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Hours Worked per Week

the recommended hours per week, usually 44 hours, are 1.42 times (95%CI 0.96-2.11, p=0.08) more likely to be overweight or obese 
than those who do not (Figure 5). Heterogeneity between the studies was unsubstantial ( 2=4.70, p=0.20, I2=36%). Han et al. [71] 
reported that nurses working long hours per week were 1.23 times (95%CI 1.08-1.40, p<0.001) more likely to be overweight and 

 IMB .)210.0=p( IMB htiw detaicossa ylevitisop saw keew rep dekrow sruoh taht dnuof ]23[ .la te htuH .ton did ohw esoht naht ytisebo
increased an average of 0.116 for every hour worked per week over the mean hours (M=33.37, SD=7.436).

Journal of Obesity and Overweight          10

Figure 5: sesruN ni ytisebO dna thgiewrevO dna keeW reP dekroW sruoH neewteB RO gnissessA tolP tseroF

Educational Level

3.105, p=0.0236), Fang et al. [60] (OR=1.72, 95%CI 0.949-3.113, p=0.0368) and Han et al. [71] ( 2=25.97, p<0.01) found an inverse 
relationship between educational level and overweight and obesity, while Huth et al. [32] found educational level to have a U-shaped 

 eht dah slevel lanoitacude tsehgih dna tsewol eht htiw sesrun erehw ,)10.0=p( sesrun ni ytisebo dna thgiewrevo htiw pihsnoitaler
highest rates of overweight and obesity compared to those with middle educational level. Sanchez-Jimenez et al. [76] did not have 

Work Unit

Five studies analysed the exposure variable of work unit and overweight and obesity. Narrative synthesis was conducted due to 

0.991-3.069, p=0.026) found that work units associated with overweight and obesity in nurses were aged care and non- direct 

Stress

Five studies analysed the exposure variable of stress, four were combined in meta-analysis by r. Campbell [51] was not included in 

size (r=0.0896, Z=0.09, p=0.01) with unsubstantial heterogeneity ( 2=2.74, p=0.43, I2=0%) across four studies (Figure 6) [69].
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Figure 6: Forest Plot Assessing Correlation Between Stress and Overweight and Obesity in Nurses

Discussion

-
weight and obesity in nurses on a global scale. Overall, 35 studies comprising of 153,030 nurses, conducted in 19 countries were 

positively associated with overweight and obesity in nurses. Negative relationship between educational level and overweight and 
obesity in nurses was observed. Evidence for variable of work unit was inconsistent.

Associated Factors

-
es circadian disruption and disturbed socio-temporal patterns, where both can lead to changes in dietary intake and duration and 
quality of sleep [82,83,84]. In turn, these changes cause irregulating of glucose and lipid metabolism, contributing to overweight and 
obesity [85,86].

Age

-
 ssam taf desaercni ruovaf taht segnahc lacigoloib sesuac ega desaercnI .ytisebo dna thgiewrevo htiw detalerroc si ega redlo taht detrop
 lla hcihw ,ytilauq peels reroop dna noitarud peels retrohs ,ytivitca lacisyhp decuder evah stluda redlO .]88[ ssam eerf-taf decuder dna

have been linked to overweight and obesity [61,89,90].

metabolic rhythms and causing energy imbalance and weight gain [94].
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Sex

Male sex is associated with overweight and obesity in nurses. Literature on the correlation of sex and overweight and obesity varies, 

 rehto eht nO .]79,69[ nemow ton tub nem ni detaler ylesrevni era IMB dna noitpmusnoc lohocla taht tseggus msilobatem lohocla ni
hand, women tend to consume more dairy products than men, which was inversely associated with weight gain [98].

Marital Status

individuals to be at higher risk of overweight and obesity. Married individuals expend additional energy and time caring for family 
outside of job responsibilities, leaving them with less time and energy for leisure-time physical activity [21]. Marriage also facilitates 
fecundity in women, which is culturally linked with increased food consumption [68]. Hence, it is no surprise that being married is 
a risk factor of overweight and obesity in nurses.

Hours Worked per Week

who reported that working hours is positively associated with overweight and obesity. Working many hours, a week leaves nurses 

Educational Level

to work in higher echelons of the occupational hierarchy, such as administrative or managerial roles, and are likely to be the most 
sedentary, which have been associated with overweight and obesity in nurses [102-104].

Work Unit

As educational level is negatively associated with overweight and obesity in nurses and is linked to nurses’ work units, it was expected 

obesity in nurses. It should be noted that among the remaining three studies, only one included administrative and/or managerial 
work units in their analyses (p>0.05) [76]. Administrative and managerial roles have been associated with overweight and obesity as 

 dna thgiewrevo ot detalerroc neeb lla evah hcihw lufsserts erom dna ,yratnedes neve ,gnidnamed yllacisyhp ssel eb ot dnet selor eseht
obesity in nurses [59,104].

Stress

positive relationship between stress and overweight and obesity. Stress stimuli cause the activation of the neural stress-response 
network and induction of eating without hunger [106]. Stress also causes the secretion of glucocorticoids and insulin, resulting in an 
increased intake of calorie-dense food [107].

Journal of Obesity and Overweight           21



Annex Publishers | www.annexpublishers.com                    

13      Journal of Obesity and Overweight

 
                           Volume 11 | Issue 1

Strengths of Review

search strategy, including published and unpublished articles from eight major databases, to maximize coverage and inclusion of all 

Limitations of Review

Limitations at Study Level

 sesrun ,eromrehtruF .]901,801[ seirtnuoc naisA dna nretseW ni thgiew dna thgieh detroper-fles fo ytilibailer eht stroppus ecnedive
 saib gnitroper rof laitnetop eht gnicuder ,thgiew dna thgieh rieht fo stnemerusaem ekat yletarucca ot woh no egdelwonk eht ssessop

[110]. 22(62.9%) studies either did not report the sampling method or utilized a non-random sampling method, increasing the 

[111].

Limitations at Review Level

Firstly, while BMI is the most widely used measure of obesity, it is critiqued for its inability to distinguish between overweight due to 
 ytilasuac ,yldnoceS .]311,211[ slaudividni dega-elddim naht ylredle ni taf ydob gnirusaem ni etarucca ssel si dna eussit taf ro elcsum
 ward ot gniyrt nehw airetirc sa desu eb dluohs weiver siht fo stluser eht ,ecneH .weiver siht fo stluser eht hguorht dehsilbatse eb tonnac

conclusions about causality later, to prevent misleading causal associations [114]. Lastly, publication bias, such as non-reporting of 

Recommendations Recommendations for Future Clinical Research

Future research should investigate the association between exposures and overweight and obesity with alternative methods of 
measurement, such as waist circumference [113]. To determine causality between exposures and overweight and obesity in nurses, 
further research can utilize more robust observational study designs such as cohort and case-control study design [116].

Recommendations for Policy, Practice and Nursing Education

and inculcate healthy habits for future nurses to reverse the trend of overweight and obesity. Health-related behaviours of nursing 
 alucirruc gnisrun gnitsixe ni tnenopmoc a hcus gnitnemelpmi ni eulav gnivorp ,sesrun deretsiger naht esrow yllareneg era stneduts

[117].

targeting both diet and physical activity of nurses are recommended and can include exercise sessions and a ban on sugar-sweetened 
beverages within hospital grounds [118,119]. Relaxation therapies such as meditation and massage can be provided to complement 
other interventions and reduce stress among nurses [120].
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Conclusion

global nursing shortage problem. In view of this phenomenon and its implications, this review was undertaken to better understand 
-

.sesrun ni ytisebo dna thgiewrevo rof snoitnevretni ecalpkrow dna lau

-

Considering the consequences of overweight and obesity on nurses, patients and healthcare organisations, this review recommends 
policymakers, hospital administrators, nursing educators and nurses to take action to prevent and minimize overweight and obesity 

-

Supplementary

Journal of Obesity and Overweight 8         14
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