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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: Studies were searched for in CINAHL, Embase, Medline, ProQuest Dissertations and Theses, PsycINFO, 
PubMed, Scopus, The Cochrane Library and reference lists of relevant studies and relevant journals. The eligibility criteria 
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 (4) Studies written in English and published or unpublished between January 2011 and June 2020 were 
included. Quality appraisal was assessed using the Joanna Briggs Institute Critical Appraisal tools (2020). Population traits, 
exposure variables and the outcome measure of BMI were extracted. Critical appraisal and data extraction were conducted 
independently by two reviewers. Pooled estimates were generated using RevMan 5.4 software.

Results: This review had a total sample of 153,030 nurses from 35 studies. Shiftwork, age, night shiftwork, sex, marital 
status, hours worked per week and stress levels were found to be positively associated with overweight and obesity in nurses. 
Negative relationship between educational level and overweight and obesity in nurses were observed. Study findings for 
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.

Keywords: Nurses; Overweight; Obesity; Risk factors

ISSN: 2455-7633



Annex Publishers | www.annexpublishers.com                    

 
2

 
                            Volume 7 | Issue 2

Journal of Obesity and Overweight

Introduction

The fifth leading cause of mortality worldwide, overweight and obesity are defined as abnormal or excessive fat accumulation that 
may impair health [1,2]. A major public health challenge in developed and developing countries alike, 1.9 billion adults were over-
weight and 650 million were obese in 2016 [2]. Global obesity tripled from 1975 to 2016, with global mean body mass index (BMI) 
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 
obesogenic work environment [5,6]. Healthcare employment and an increased prevalence of overweight and obesity are significantly 
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

Overweight and obesity are associated with increased risk of cardiovascular diseases, stroke, type 2 diabetes mellitus, musculoskeletal 
diseases, cancer, and death [10,11]. Overweight and obesity can adversely affect workforce participation and healthcare institutions, 
by putting nurses at higher risks of occupational injury, high absenteeism, limited mobility, lower endurance, ultimately resulting in 
lower workplace productivity and early retirement [12-15]. With the existing global shortage of nurses, the detrimental impacts of 
overweight and obesity on the nursing discipline are amplified, reducing the capacity of the workforce, and exacerbating the shortage 
of nurses [16]. Overweight and obesity in nurses affects patients, by compromising the quality of patient care. A high prevalence of 
overweight and obesity hampers nurses' public health role in influencing patients through role modelling health-related behaviours 
[16]. Overweight nurses fear judgement from patients and feel untrusted as roles models of weight loss [17,18]. Indeed, the public 
views overweight nurses as less competent in health promotion and are less likely to take advice from an overweight nurse [19,20].

Various risk factors for overweight and obesity have been identified, including individual behavior, environment, demographic factors 
[10]. Working in healthcare has been associated with overweight and obesity, and some risk factors are of particular concern to 
nurses (e.g., shiftwork, age) [21]. Demographic and work-related risk factors will be expounded on in this review.

BMI (weight [kg]/height [m]2) estimates ideal weight, based on height, and is often used as a screening tool for overweight and obe-
sity [22]. Overweight and obesity are quantified as BMI 25-29.99 kg/m2 and ≥30 kg/m2 respectively [2].

Existing Systematic Reviews and Review Gaps

The modern society promotes excessive food consumption and discourages physical activity, and the problem of overweight and 
obesity was first recognized in the 1990s, but only ten years ago was when attention was paid to overweight and obesity in nurses 
[23,24]. Researchers then began to investigate the irony of overweight nurses who are meant as role models of health behaviour. In 
2016, Hruby and colleagues [25] conducted a review on the determinants of obesity and found associations between diet, physical 
activity, genetics, environmental exposures, and obesity. Demographic and work-related exposures were not considered, and 
review findings were not quantified via meta-analysis. The methodology employed for the review was not reported, which raises 
concerns about the validity of the results.

Amani and Gill [26], Buss [27], Nea et al. [28] and Saulle et al. [29] have conducted reviews on the relationship between shiftwork 
and overweight and obesity in nurses, with all but Amani and Gill [26] not finding a significant relationship between the two. 
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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.

Significance of Review

The increasing prevalence of overweight and obesity in nurses is a burgeoning problem. The healthcare setting has unique factors 
leading to the high prevalence of overweight and obesity in nurses. Understanding the relationship between demographic and work-
related factors and the increased prevalence of overweight and obesity among nurses will contribute towards tackling this problem. 
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 
factors and overweight and obesity in nurses. Utilising the results from this review, nurses, hospital administrators, nursing educators 
and policy makers can tailor action to curb this weight problem. The objective of this review is to assess the demographic and work-
related factors contributing to overweight and obesity in nurses.

Methods

This review is conducted according to the guidelines provided by the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) statement and Joanna Briggs Institute (JBI) methodology for systematic reviews of etiology and risk [30,31].

Eligibility Criteria

Eligibility criteria were specified for population, exposure, outcomes, and type of studies [31]. The full eligibility criteria can be found 
in Appendix I.

• Population: Nurses of all BMI groups. Nurses who are pregnant, have given birth in the past one year, or have Prader-Willi 
syndrome at the time of data collection, were excluded to prevent confounding of data [32]. Studies were excluded if they had mixed 
samples without presenting independent data for nurses.
• Exposures: Demographic and work-related variables.
• Outcome: Outcome measures of the association between exposure variables and overweight and obesity, measured as BMI 25-29.99 
kg/m2 and ≥30 kg/m2, respectively [2].
• Type of studies: English articles published or unpublished between January 2011 to June 2020. No restriction on sample sizes were 
applied to minimize publication bias.

Searching Strategy and Information Sources

The three-step search recommended by JBI was undertaken [33]. An initial search conducted with PubMed and Google Scholar 
identified suitable keywords and index terms and ensured no similar systematic reviews were published in the last five years. The 
search strategy was constructed according to Peer Review of Electronic Search Strategies (PRESS) checklist guidelines [34]. Medical 
subject headings, related terms and synonyms were identified based on concepts of ‘overweight’, ‘obesity’ and ‘nurses’, and modified 
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 
studies and relevant journals, such as Obesity Medicine, were hand- searched to retrieve all eligible studies for inclusion.
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Databases searched for published studies Databases searched for unpublished studies

Cumulative Index of Nursing and Allied Health 
Literature (CINAHL)

ProQuest Dissertations and Theses

Embase
Medline

PsycINFO
PubMed
Scopus

The Cochrane Library

Table 1: Databases Searched

Concept Index terms and keywords

Concept 1 ‘Nurses’

(‘nurse’/exp OR ‘nursing staff ’/exp OR ‘nursing’/exp OR 'health care personnel'/exp OR 
nurse:ab,kw,ti OR nurse*:ab,kw,ti OR midwi*:ab,kw,ti OR 'registered nurse*':ab,kw,ti OR 

'nurse* registered':ab,kw,ti (nursing:ab,kw,ti AND (staff:ab,kw,ti OR personnel:ab,kw,ti OR 
professional:ab,kw,ti)) OR 'health care personnel':ab,kw,ti OR 'healthcare personnel':ab,kw,ti)

AND

Concept 2
‘overweight’ and 

‘obesity’

('obesity'/exp OR obesity:ab,kw,ti OR overweight:ab,kw,ti OR
obese:ab,kw,ti OR fat:ab,kw,ti OR adiposity:ab,kw,ti OR 'body fat':ab,kw,ti)

Table 2: Embase Search Strategies

Study Selection

All identified citations were managed using EndNote X9 [35]. Titles and abstracts were screened, and duplicates removed. Full texts of 
studies appearing to meet the inclusion criteria were assessed by two reviewers (LT and NI) independently. Authors were contacted via 
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

The data extraction form (Appendix IV) was derived from the Strengthening of the Reporting of Observational Studies in 
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

The final 35 included studies were assessed independently by LT and NI for risk of bias using the appropriate JBI Critical Appraisal 
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>50% occurred [39,40]. Pooled results from included studies were quantified in meta-analysis and the overall effect compared using 
Z-test with significant p-value <0.05 [41]. Narrative synthesis was performed to where meta-analysis was unable to be conducted 
[42].

Data analysis was conducted with categorical data type under the random-effects model to account for the variability between studies 

[43]. Odds ratio (OR) and confidence intervals were calculated. Standardized coefficients (𝛽) and standard errors (SE) were calculated 
according to 95% confidence interval (95%CI) with Equations 1 and 2 respectively, with CI lower limit (l) and CI upper limit (u) [44].

Continuous variables presented in Pearson’s correlation coefficients (r) were converted to the Fisher’s z-scale under fixed-effects 
model through Equation 3, according to the Hedges-Olkin method [45,46]. The variance (Vz) and SE (SEz) of z were subsequently 
calculated with Equations 4 and 5 respectively, with sample size (n) [47]. The pooled estimate was converted back to r with Equation 
6 [47].

Sensitivity analysis was conducted by unchecking the studies consecutively during meta-analysis. Studies were removed if sensitivity 
analysis resulted in an enhancement of heterogeneity. Studies were compared to determine possible causes of heterogeneity.

Results

Summary of Search Results

The study selection process is presented in a PRISMA flowchart (Figure 1) [30]. A total of 15,616 records were identified. Duplicates 
were removed and the remaining 7090 studies were screened by title and abstract. Studies not meeting the inclusion criteria were 
removed. 147 studies were eligible for full-text review. The full texts of nine studies were unavailable and were discarded (Appendix 
III). Evaluation of full texts of the remaining studies and inclusion of six additional studies identified through additional resources, 
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

Total sample population consisted of 153,030 nurses from 35 studies. The mean age of the nurses ranged from 26.10 [52] to 48.4 [53] 
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 
[57]. Studies were classified into six geographical regions according to the World Bank Group (WBG) classification (Table 3 and 
Appendix VIII) [58].

Region Countries investigated by included studies No. of studies
North America Canada, The United Stated of America 12

Southeast Asia & Pacific
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

The results of risk of bias assessment of each of the included studies are presented in Appendix IX and Figure 2 depicts the number 
of studies with the overall risk of bias score. Studies were rated for overall risk based on the average rating for individual items. Cross-
sectional studies were rated as “Not Applicable” for Item 4 if participants were included regardless of BMI. Methodological problems 
such as lack of sample size calculation and strategies to deal with confounders and unvalidated or unreliable methods to measure the 
exposure resulted in seven studies deemed to be of high risk of bias.

Exposures Associated with Overweight and Obesity in Nurses

The full lists of exposures studied by the included studies are presented in Appendix X. For this review, exposures studied by five or 
more included studies were expounded on, totaling nine variables.

Shiftwork

Shift work is defined as work performed outside of typical daytime hours, including rotating shifts and night shifts and is necessary 
for the operations of a hospital [59]. 14 studies analyzed the variable of shiftwork (Appendix X), of which nine studies were combined 
in meta-analysis by OR, three combined in meta-analysis by mean and SD, and two were not included in meta-analysis due to 
different effect measures used [49,50].
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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] (𝛽=1.096, SE=0.499, p=0.028) and Tada et al. [61] 

(𝛽=0.051, SE=0.113, p=0.005) found shiftwork to be significantly associated with overweight and obesity in nurses, while Buchvold 
et al. [48], Chin et al. [53], Han et al. [62], Kim et al. [55], Woynarowska-Soldan et al. [63], and Zhao et al. [64] did not.

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. 
[66], Roskoden et al. [56] and Terada et al. [67] did not find significant associations between shiftwork and overweight and 
obesity in nurses.

Fujishiro et al. [49] found that cumulative period of shiftwork was significantly and positively associated with overweight and obesity 
(F(4)=6.74, p<0.001). Zhao et al. [50] found that nurses who maintained shiftwork had an increase in BMI by 0.56kg/m2 (p<0.001).

Journal of Obesity and Overweight 8          

Figure 2: Overall Risk of Bias for Included Studies

Age

The variable of age was analysed by 12 studies, of which four studies were combined with meta- analysis by r and eight studies were 
not combined in meta-analysis due to different effect measures used by the studies. Meta-analysis of four studies by r had significant 
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), 
though comparison of studies did not reveal explicit causes for heterogeneity. Resulting pooled estimate was significant with positive 
relationship between variable of age, and overweight and obesity in nurses, with small effect size (r=0.139, Z=0.14, p=0.001) [69].

Age was found to be positively and significantly associated with overweight and obesity in nurses by Bogossian et al. [70] (p<0.001), 
Han et al. [71] (t=-5.76, 𝜒𝜒2=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] ( 
𝛽=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 
significantly associated with overweight and obesity by Buchvold et al. [74] and Fang et al. [60].
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Figure 3: Forest Plot Assessing Correlation between Age and Overweight and Obesity in Nurses, After Sensitivity Analysis

Night Shiftwork

The International Labour Organisation defines night shiftwork as work performed in a period of not less than seven consecutive 
hours, including the interval from midnight to 5a.m. [75]. The variable of night shiftwork was analysed by seven studies. Narrative 
synthesis was conducted due to different definitions of the exposure variables and different effect measures used by the included studies. 
Significant and positive relationships between night shiftwork and overweight and obesity were found by three studies. Peplonska et al. 
[66] and Sanchez-Jimenez et al. [76] found that nurses working night shifts were 1.35 times (95%CI 0.9-2.0, p=0.048) and 2.03 times 
(95%CI 0.96-4.27, p=0.0319) more likely to be overweight or obese than those who did not, respectively. Ramin et al. [77] found that 
nurses who ever worked the night shift were 1.26 times (95%CI 1.20-1.32, p<0.05) likely to be obese than those who did not. Apellido 
[78], Akbarzadeh et al. [79], Huth et al. [32] and Zhao et al. [64] did not find significant relationships between night shiftwork and 
overweight and obesity in nurses.

Sex

A total of six studies analysed the variable of sex. One study was not included in the meta-analysis due to different effect measure used 
[68], which found that female sex was significantly associated with overweight and obesity in nurses (MD=3.0, p<0.001). Meta-analysis 
of five studies produced statistically significant results that male nurses are 1.22 times (95%CI 1.10-1.35, p=0.0003) more likely to be 
overweight or obese than female nurses (Figure 4). Heterogeneity between studies was unsubstantial (Chi2=1.31, p=0.86, I2=0%).

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

Marital Status

Narrative synthesis was conducted for all six studies that analysed the variable of marital status due to insufficient data reported or 
different effect measures used by studies. Apellido [78] (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 being married was significantly associated with overweight and obesity in nurses, while Fang et al. [60], Han et 
al. [71] and Sanchez-Jimenez et al. [76] did not have significant findings.
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Hours Worked per Week

Six studies analysed the variable of hours worked per week with two not included in meta-analysis due to different definitions of the 
exposure variable [71] or different effect measure used [32]. Meta-analysis of four studies revealed that nurses who work more than 
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 (𝜒𝜒2=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 
obesity than those who did not. Huth et al. [32] found that hours worked per week was positively associated with BMI (p=0.012). BMI 
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: Forest Plot Assessing OR Between Hours Worked Per Week and Overweight and Obesity in Nurses

Educational Level

Narrative synthesis was conducted due to insufficient data reported or different effect measures used. Four out of five studies found 
educational level to be significantly associated with overweight and obesity in nurses. Chin et al. [53] (OR=1.77, 95%CI 1.007-
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] (𝜒𝜒2=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 
relationship with overweight and obesity in nurses (p=0.01), where nurses with the lowest and highest educational levels had the 
highest rates of overweight and obesity compared to those with middle educational level. Sanchez-Jimenez et al. [76] did not have 
significant findings.

Work Unit

Five studies analysed the exposure variable of work unit and overweight and obesity. Narrative synthesis was conducted due to 
different effect measures used and insufficient data reported. Bogossian et al. [70] (p=0.002) and Ross et al. [80] (OR=1.74, 95%CI 
0.991-3.069, p=0.026) found that work units associated with overweight and obesity in nurses were aged care and non- direct 
patient care areas, respectively. Apellido [78], Fang et al. [60] and Sanchez-Jimenez et al. [76] did not find nurses’ work unit to be 
significantly associated with overweight and obesity.

Stress

Five studies analysed the exposure variable of stress, four were combined in meta-analysis by r. Campbell [51] was not included in 
the meta-analysis due to different effect measure used, and did not find stress and overweight and obesity to be correlated. Meta-
analysis demonstrated that though statistically significant, correlation of stress to overweight and obesity in nurses was of small effect 
size (r=0.0896, Z=0.09, p=0.01) with unsubstantial heterogeneity (𝜒𝜒2=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

To our best knowledge, this is the first systematic review and meta-analysis of demographic and work-related risk factors of over-
weight and obesity in nurses on a global scale. Overall, 35 studies comprising of 153,030 nurses, conducted in 19 countries were 
included in this review. Shiftwork, age, night shiftwork, sex, marital status, hours worked per week and stress levels were found to be 
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

Shiftwork

Shiftwork is a possible risk factor for overweight and obesity in nurses. This parallels the findings by Amani and Gill [26] and Zhao 
and Turner [81], who reported that shift workers of other professions were at higher risk of overweight and obesity. Shiftwork caus-
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

A positive relationship was found between age and overweight and obesity in nurses. The results agree with Hu et al. [87], which re-
ported that older age is correlated with overweight and obesity. Increased age causes biological changes that favour increased fat mass 
and reduced fat-free mass [88]. Older adults have reduced physical activity, shorter sleep duration and poorer sleep quality, which all 
have been linked to overweight and obesity [61,89,90].

Night Shiftwork

Night shiftwork is a possible risk factor for overweight and obesity in nurses. This finding confirms that of Liu et al. [91] and Sun et al. 
[92], where night shift workers were at higher risk of overweight and obesity. Like shiftwork, night shiftwork’s obesogenicity can be 
attributed to circadian disruption [85]. In particular, the production of melatonin, a critical mediator between night shiftwork and 
O/O, is inhibited by light during night shifts [93]. Additionally, nurses consume food during night shifts, desynchronizing internal 
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, 
where the findings agree with Shinde [51], who found male HCPs to have higher rates of overweight and obesity than female HCPs. 
However, the findings contradict that of Hu et al. [87] and Jafari-Adli et al. [95] who report that female sex is associated with overweight 
and obesity. These inconsistencies are due to biological and social causes of overweight and obesity, which vary between the sexes. 
For example, the sexes tend to have different food preferences. Men consume more alcohol than women, but sex-specific differences 
in alcohol metabolism suggest that alcohol consumption and BMI are inversely related in men but not women [96,97]. On the other 
hand, women tend to consume more dairy products than men, which was inversely associated with weight gain [98].

Marital Status

Being married is a possible risk factor of overweight and obesity in nurses, confirming the findings of Erem [99] which found married 
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

Hours worked per week are positively associated with overweight and obesity in nurses. This confirms the results of Kim et al. [100] 
who reported that working hours is positively associated with overweight and obesity. Working many hours, a week leaves nurses 
with less time, energy and resources to maintain a healthy lifestyle through regular exercise, a healthy diet and sufficient sleep [101].

Educational Level

Educational level was inversely associated with overweight and obesity in nurses. This agrees with Erem [99], who reported an association 
between low educational level and overweight and obesity. This finding was unexpected as individuals of higher educational levels tend 
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 
that type of work units will also have a negative with overweight and obesity. However, there was insufficient evidence to conclude. 
Two studies finding administrative or managerial work to be positively and significantly associated (p<0.05) to overweight and 
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 
these roles tend to be less physically demanding, even sedentary, and more stressful which have all been correlated to overweight and 
obesity in nurses [59,104].

Stress

Stress is a possible risk factor of overweight and obesity in nurses. This parallels the findings of Cuevas et al. [105], reporting a 
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 12          
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Strengths of Review

The large sample size of 153,030 significantly enhances this review’s statistical power. Furthermore, this review used a comprehensive 
search strategy, including published and unpublished articles from eight major databases, to maximize coverage and inclusion of all 
relevant studies. The use of two independent reviewers demonstrates the transparency of the synthesis process as well.

Limitations of Review

Limitations at Study Level

This review has limitations. Most included studies utilized self-reported height and weight for the calculation of BMI. However, 
evidence supports the reliability of self-reported height and weight in Western and Asian countries [108,109]. Furthermore, nurses 
possess the knowledge on how to accurately take measurements of their height and weight, reducing the potential for reporting bias 
[110]. 22(62.9%) studies either did not report the sampling method or utilized a non-random sampling method, increasing the 
uncertainty of estimation and weakens the significance of correlation between the exposure and overweight and obesity in nurses 
[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 
muscle or fat tissue and is less accurate in measuring body fat in elderly than middle-aged individuals [112,113]. Secondly, causality 
cannot be established through the results of this review. Hence, the results of this review should be used as criteria when trying to draw 
conclusions about causality later, to prevent misleading causal associations [114]. Lastly, publication bias, such as non-reporting of 
insignificant results, was not assessed as no meta- analysis had ten or more studies, to prevent misinterpretation [115].

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

Obesity is difficult to treat, and prevention is the key. Our findings suggest that nursing educators should promote healthy behaviours 
and inculcate healthy habits for future nurses to reverse the trend of overweight and obesity. Health-related behaviours of nursing 
students are generally worse than registered nurses, proving value in implementing such a component in existing nursing curricula 
[117].

Using this review’s results, nurses can understand how these factors can affect their weight and hence, health, and adjust their 
behaviour to prevent weight gain, such as not consuming food during night shifts. The results of this review will aid the development 
of effective workplace interventions, working around the risk factors highlighted in this review. Two-pronged workplace interventions 
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

Overweight and obesity in nurses is a concerning phenomenon with dire consequences. The healthcare work setting is fraught with 
exposures leading to weight gain, resulting in poorer health, reduced work productivity and ineffective patient care, aggravating the 
global nursing shortage problem. In view of this phenomenon and its implications, this review was undertaken to better understand 
the risk factors of overweight and obesity in nurses, in hopes to contribute to knowledge about and the development of effective individ-
ual and workplace interventions for overweight and obesity in nurses.

This review and meta-analysis of 35 studies revealed that shiftwork, age, night shiftwork, sex, marital status, hours worked per week, 
stress levels and educational level of nurses are correlated to overweight and obesity in nurses. The exposure of work unit was consid-
ered but there was insufficient evidence.

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 
among nurses. This review recommends future research into determining causality between the exposures and overweight and obe-
sity, to develop effective evidence-based interventions and policies.

Supplementary

Journal of Obesity and Overweight 8         14

http://www.annexpublishers.com/articles/JOO/7203-Supplementary.pdf


Annex Publishers | www.annexpublishers.com                    

15       Journal of Obesity and Overweight

 
                           Volume 7 | Issue 2

References

1. Williams EP, Mesidor M, Winters K, Dubbert PM, Wyatt SP (2015) Overweight and obesity: Prevalence, consequences, and causes 
of a growing public health problem. Curr Obes Rep 4: 363-70.

2. World Health Organisation (2020) Obesity and overweight, Switzerland.

3. Non-Communicable Disease Risk Factor Collaboration (2017) Worldwide trends in body mass index, underweight, overweight 
and obesity from 1975 to 2016: A pooled analysis of 2416 population-based measurement studies in 128.9 million children, adoles-
cents and adults. Lancet 390: 2627-42.

4. Kelly T, Yang W, Chen C, Reynolds K, He J (2008) Global burden of obesity in 2005 and projections to 2030. Int J Obes 32: 1431-7.

5. Goon DT, Maputle MS, Olukoga A, Lebese R, Khoza LB, et al. (2013) Overweight, obesity and underweight in nurses in Vhembe 
and Capricorn districts, Limpopo. South Afr J Clin Nutr 26: 147-9.

6. Zapka JM, Lemon SC, Magner RP, Hale J (2009) Lifestyle behaviours and weight among hospital-based nurses. J Nurs Manag 17: 
853-60.

7. Luckhaupt SE, Cohen MA, Li J, Calvert GM (2014) Prevalence of obesity among U.S. workers and associations with occupational 
factors. Am J Prev Med 46: 237-48.

8. Coomarasamy JD, Wint NN, Neri DLE, Sukumaran S (2014) Prevalence of obesity and daily lifestyle of the registered nurses in 
Malaysia. Int J Innov Appl Stud 7: 1202-8.

9. Low PK, Saad HA, Jamluddin R, Phing CH (2020) Prevalence of overweight and obesity among primary healthcare workers in 
Perak, Malaysia. Iium Med J Malaysia 19.

10. Centers for Disease Control and Prevention (2020) Adult obesity causes and consequences, USA.

11. National Institutes of Health (2013) Managing overweight and obesity in adults: Systematic evidence review from the Obesity 
Expert Panel, USA.

12. Goetzel RZ, Gibson TB, Short ME, Chu BC, Waddell J, et al. (2010) A multi-worksite analysis of relationships among body mass 
index, medical utilization, and worker productivity. J Occup Environ Med 52: 52-8.

13. James WPT, McPherson K (2017) The costs of overweight. Lancet 2: 203-4.

14. Janssen I, Bacon E, Pickett W (2011) Obesity and its relationship with occupational injury in the Canadian workforce. J Obes 
2011: 531403.

15. Klarenbach S, Padwal R, Anderson C, Jacobs P (2006) Population-based analysis of obesity and workforce participation. Obes 
14: 920-7.

16. Buscher A, Sivertsen B, White J (2011) Nurses and midwives: A force for health, Denmark.



Annex Publishers | www.annexpublishers.com                    
 

                           Volume 7 | Issue 2

17. Aranda K, McGreevy D (2012) Emboidied empathy-in-action: Overweight nurses’ experiences of their interaction with over-
weight patients. Nurs Inq 21:30-8.

18. Wright J (1998) Female nurses’ perceptions of acceptable female body size: An explanatory study. J Clin Nurs 7: 307-15.

19. Hicks M, McDermott LL, Rouhana N, Schmidt M, Seymour MW, et al. (2008) Nurses’ body size and public confidence in ability 
to provide health education. J Nurs Sch 40: 349-54.

20. Royal Society for Public Health (2014) Public less trusting of diet and exercise advice from overweight doctors and nurses, UK.

21. Almajawal AM (2015) Correlations of physical activity, body mass index, shift duty, and selected eating habits among nurses in 
Riyadh, Saudi Arabia. Ecol Food Nutr 54: 397-417.

22. Centers for Disease Control and Prevention (2020) Defining adult overweight and obesity, USA.

23. Hill JO, Peters JC (1998) Environmental contributions to the obesity epidemic. Sci 280: 1371-4.

24. Popkin BM, Udry JR (1998) Adolescent obesity increases significantly in second and third generation U.S. immigrants: The Na-
tional Longitudinal Study of Adolescent Health. J Nutr 128: 701-6.

25. Hruby A, Manson JE, Qi L, Malik VS, Rimm EB, et al. (2016) Determinants and consequences of obesity. Am J Public Health 
106: 1656-62.

26. Amani R, Gill T (2013) Shiftworking, nutrition and obesity: Implications for workforce health – A systematic review. Asia Pac J 
Clin Nutr 22: 505-15.

27. Buss J (2012) Associations between obesity and stress and shift work among nurses. Workplace Health Saf 60: 453-8.

28. Nea FM, Kearney J, Livingstone MBE, Pourshahidi LK, Corish CA (2015) Dietary and lifestyle habits and the associated health 
risks in shift workers. Nutr Res Rev 28: 143-66.

29. Saulle R, Bernardi M, Chiarini M, Backhaus I, La Torre G (2018) Shift work, overweight and obesity in health professionals: A 
systematic review and meta-analysis. Clin Ter 169: 189-97.

30. Moher D, Liberati A, Tetzlaff J, Altman DG (2009) Preferred reporting items for systematic review and meta-analyses: the PRIS-
MA statement. PLoS Med 6: 1000097.

31. Moola S, Munn Z, Tufanaru C, Aromataris E, Sears K, et al. (2020) Systematic reviews of etiology and risk In: JBI Manual for 
Evidence Synthesis, Joanna Briggs Institute, Australia.

32. Huth JJ, Eliades A, Handwork C, Englehart JL, Messenger J (2013) Shift worked, quality of sleep and elevated body mass index in 
pediatric nurses. J Pediatr Nurs 28: 64-73.

33. Tufanaru C, Munn Z, Aromataris E, Campbell J, Hopp L (2020) Systematic reviews of effectivess In: JBI Manual for Evidence 
Synthesis, Joanna Briggs Institute, Australia.

34. McGowan J, Sampson M, Salzwedel DM, Cogo E, Foerster V, et al. (2016) PRESS peer review of electronic search strategies: 2015 

Journal of Obesity and Overweight 16          



Annex Publishers | www.annexpublishers.com                    

17       Journal of Obesity and Overweight

 
                           Volume 7 | Issue 2

guideline statement. J Clin Epidemiol 75: 40-6.
35. The EndNote Team (2013) EndNote (Version X9.3.3), USA.

36. Von Elm E, Altman DG, Egger M, Pocock SJ, Gotzsche PC, et al. (2007). The Strengthening of the Reporting of Observational 
Studies in Epidemiology (STROBE) statement: Guidelines for the reporting of observational studies. Ann Internal Med 147: 573-7.

37. Buchter RB, Weise A, Pieper D (2020) Development, testing and use of data extraction forms in systematic reviews: A review of 
methodological guidance. BMC Med Res Methodol 20: 1-14.

38. The Cochrane Collaboration (2014) Review Manager (Version 5.4), Denmark.

39. Huedo-Medina TB, Sanchez-Meca J, Marin-Martinez F (2006) Assessing heterogeneity in meta-analysis: Q statistic or I2 index? 
Psychol Methods 11: 193-206.

40. Petitti DB (2001) Approaches to heterogeneity in meta-analysis. Stat Med 20: 3625-33.

41. Zaykin DV (2011) Optimally weighted Z-test is a powerful method for combining probabilities in meta-analysis. J Evol Biol 24: 
1836-41.

42. Munn Z, Tufanaru C, Aromataris E (2014) JBI’s systematic reviews: Data extraction and synthesis. Am J Nurs 114: 49-54.

43. Penny W, Holmes A (2007) Random effects analysis In: Statistical Parametic Mapping, Academic Press, USA.

44. Hazra A (2017) Using the confidence interval confidently. J Thorac Dis 9: 4125-30.

45. Hedges LV, Olkin I (1985) Statistical methods in meta-analysis, Academic Press, USA.

46. Moola S, Munn Z, Sears K, Sfetcu R, Currie M, et al. (2015) Conducting systematic reviews of association (etiology): The Joanna 
Briggs Institute’s approach. Int J Evid Based Healthc 13: 163-9.

47. Borenstein M, Hedges LV, Higgins JPT, Rothstein HR (2009) Effect sizes based on correlations In: Introduction to meta-analysis, 
John Wiley & Sons, UK.

48. Buchvold HV, Pallesen S, Waage S, Bjorvatn B. (2018) Shift work schedule and night workload: Effects on body mass index – A 
four-year longitudinal study. Scand J Work Environ Health 44: 251-7.

49. Fujishiro K, Hibert EL, Schernhammer E, Rich-Edwards JW (2017) Shift work, job strain and changes in body mass index 
among women: A prospective study. Occup Environ Med 74: 410-6.

50. Zhao I, Bogossian F, Turner C (2012) Does maintaining or changing shift types affect BMI? J Occup Environ Med 54: 525-31.

51. Campbell JA (2013) Stress, shift work and body mass index (BMI) among nurses employed in acute care hospitals, ProQuest 
Dissertations and Theses Global, USA.

52. Shinde VV (2019) Relationship of body mass index to job stress and eating behaviour in health care professionals – An obser-
vational study. Obes Med 14.



Annex Publishers | www.annexpublishers.com                    
 

                           Volume 7 | Issue 2

Journal of Obesity and Overweight 18          

53. Chin DL, Nam S, Lee S (2016) Occupational factors associated with obesity and leisure- time physical activity among nurses: A 
cross sectional study. Int J Nurs Stud 57: 60-9.

54. Hng SH, Maziah AM, Evica LHS, Liew QS (2019) Eating behaviour and itss associations with overweight among nurses on shift 
duty in teaching hospital. Med Health 14: 68-77.

55. Kim MJ, Son KH, Park HY, Choi DJ, Yoon CH, et al. (2013) Association between shift work and obesity among female nurses: 
Korean Nurses’ Survey. BMC Public Health 13: 1204.

56. Roskoden FC, Kruger J, Vogt LJ, Gartner S, Hannich HJ, et al. (2017). Physical activity, energy expenditure, nutritional habits, 
quality of sleep and stress levels in shift-working health care personnel. PLoS One 12: 0169983. 

57. Ang SY, Dhaliwal SS, Ayre TC, Uthaman T, Kuan YF, et al. (2016) Demographic and personality factors associated with burnout 
among nurses in a Singapore tertiary hospital. Biomed Res Int 2016: 10.1155/2016/6960184.

58. The World Bank Group (2021) Country classification, USA.

59. Almajawal AM (2016) Stress, shift duty and eating behaviour among nurses in Central Saudi Arabia. Saudi Med J 37: 191-8.

60. Fang L, Hsiao L, Fang S, Chen B (2018) The associations with work stress, social support and overweight/obesity among hospital 
nurses: A cross-sectional study. Contemp Nurse 54: 182-94.

61. Tada Y, Kawano Y, Maeda I, Yoshizaki T, Sunami A, et al. (2014) Association of body mass index with lifestyle and rotating shift 
work in Japanese female nurses. Obes (Silver Spring) 22: 2489-93.

62. Han K, Choi-Kwon S, Kim KS (2016) Poor dietary behaviours among hospital nurses in Seoul, South Korea. Appl Nurs Res 30: 
38-44.

63. Woynarowska-Soldan M, Pancyzk M, Iwanow L, Galazkowski R, Wojcik-Fatla A, et al. (2018) Associations between overweight 
and obesity and health enhancing behaviours among female nurses in Poland. Ann Agric Environ Med 25: 714-9.

64. Zhao I, Bogossian F, Turner C (2012) A cross-sectional analysis of the association between night-only or rotating shift work and 
overweight/obesity among female nurses and midwives. J Occup Environ Med 54: 834-40.

65. Valentine JC, Pigott TD, Rothstein HR (2010). How many studies do you need? A primer on statistical power for meta-analysis. 
J Educ Behav Stat 35: 215-47.

66. Peplonska B, Bukowska A, Sobala W (2015) Association of rotating night shift work with BMI and abdominal obesity among 
nurses and midwives. PLoS One 10: 0133761.

67. Terada T, Mistura M, Tulloch H, Pipe A, Reed J (2019) Dietary behaviour is associated with cardiometabolic and psychological 
risk indicators in female hospital nurses – A post- hoc, cross-sectional study. Nutrients 11: 2054.

68. Aryee PA, Helegbe GK, Baah B, Sarfo-Asante RA, Quist-Therson R (2013) Prevalence and risk factors for overweight and obesity 
among nurses in the Tamale Metropolis of Ghana. J Med Biomed Sci 2: 13-23.



Annex Publishers | www.annexpublishers.com                    

19        Journal of Obesity and Overweight

 
                           Volume 7 | Issue 2

69. Akoglu H (2018) User’s guide to correlation coefficients. Turk J Emerg Med 18: 91-3.70. Bogossian FE, Hepworth J, Leong GM, 
Flaws DF, Gibbons KS, et al. (2012) A cross- sectional analysis of patterns of obesity in a cohort of working nurses and midwives in 
Australia, New Zealand and the United Kingdom. Int J Nurs Stud 49: 727-38.

71. Han K, Trinkoff AM, Storr CL, Gieger-Brown J (2011) Job stress and work schedules in relation to nurse obesity. J Nurs Adm 41: 
488-95.

72. Letvak S, Ruhm C, Gupta S (2013) Differences in health, productivity and quality of care in younger and older nurses. J Nurs 
Manag 21: 914-21.

73. Perry L, Xu X, Gallagher R, Nicholls R, Sibbritt D, et al. (2018). Lifestyle health behaviours of nurses and midwives: The ‘Fit for 
the Future’ study. Int J Environ Res Public Health 15: 945-60.

74. Buchvold HV, Pallesen S, Oyane NMF, Bjorvatn B (2015) Associations between night work and BMI, alcohol, smoking, caffeine 
and exercise – A cross-sectional study. BMC Public Health 15: 1112.

75. International Labour Organisation (1990) Convention concerning night work, C171 – Night Work Convention.

76. Sanchez-Jimenez B, Samano R, Chinchilla-Ochoa D, Morales-Hernandez R, Rodriguez- Ventura A (2018) Demographics and 
psychological factors associated with adiposity in nurses. Int J Environ Res Public Health 15: 634. 

77. Ramin C, Devore EE, Wang W, Pierre-Paul J, Wegrzyn LR, et al. (2015) Night shift work at specific age ranges and chronic disease 
risk factors. Occup Environ Med 72: 100-7.

78. Apellido R (2019) Night shift work and weight gain among Filipino nurses. J Obes Overweight 4: 2043-8.

79. Akbarzadeh M, Mohabati S, Sohrabi Z, Eftekhari MH (2017) Eating behaviour and its association with night work and BMI 
among female nurses in Shiraz hospitals, Iran. Int J Obes Nutr Sci 2: 146-51.

80. Ross A, Yang L, Wehrlen L, Perez A, Farmer N, et al. (2019) Nurses and health-promoting self-care: Do we practice what we 
preach? J Nurs Manag 27: 599-608.

81. Zhao I, Turner C (2008) The impact of shift work on people’s daily health habits and adverse health outcomes. Aust J Adv Nurs 
25: 8-22.

82. Antunes LC, Levandovski R, Dantas G, Caumo W, Hildago MP (2010) Obesity and shift work: Chronobiological aspects. Nutr 
Res Rev 23: 155-68.

83. Knutsson A (2003) Health disorders of shift workers. Occup Med 53: 103-8.

84. Yoshizaki T, Kawano Y, Tada Y, Hida A, Midorikawa T, et al. (2013) Diurnal 24-hour rhythm in ambulatory heart rate variability 
during the day shift in rotating shift workers. J Biol Rhythms 28: 227-36.

85. Garaulet M, Madrid JA (2009) Chronobiology, genetics and metabolic syndrome. Curr Opin Lipidol 20: 127-34. 

86. Yoshizaki T, Tada Y, Hida A, Sunami A, Yokoyama A, et al. (2013) Effect of feeding schedule changes on the circadian phase of 
the cardiac autonomous nervous system and serum lipid levels. Eur J Appl Physiol 113: 2603-11.



Annex Publishers | www.annexpublishers.com                    
 

                           Volume 7 | Issue 2

Journal of Obesity and Overweight 20          

87. Hu L, Huang X, You C, Li J, Hong K, et al. (2017) Prevalence of overweight, obesity, abdominal obesity and obesity-related factors 
in southern China. PLoS One 12: 0183934.

88. St-Onge MP, Gallagher D (2010) Body composition changes with aging: The cause or result of alterations in metabolic rate and 
macronutrient oxidation? Nutr 26: 152-5.

89. Di Milia L, Mummery K (2009) The association between job related factors, short sleep and obesity. Ind Health 47: 363-8.

90. Li J, Vitiello MV, Gooneratne N (2018) Sleep in normal aging. Sleep Med Clin 13: 1-11.

91. Liu Q, Shi J, Duan P, Liu B, Li T, et al. (2018) Is shift work associated with higher risk of overweight or obesity? A systematic 
review of observational studies with meta-analysis. Int J of Epidemiol 47: 1956-71.

92. Sun M, Feng W, Wang P, Li Z, Li M, et al. (2018) Meta-analysis on shift work and risks of specific obesity types. Obes Rev 19: 
28-40.

93. Wang F, Zhang L, Zhang Y, Zhang B, He Y, et al. (2014) Meta-analysis on night shift work and risk of metabolic syndrome. Obes 
Rev 15: 709-20.

94. Ekmekcioglu C, Touitou Y (2011) Chronobiological aspects of food intake and metabolism and their relevance on energy bal-
ance and weight regulation. Obes Rev 12: 14-25.

95. Jafari-Adli S, Jouyandeh Z, Qorbani M, Soroush A, Larijani B, et al. (2014) Prevalence of obesity and overweight in adults and 
children in Iran: A systematic review. J Diabetes Metab Disord 13.

96. Sobczyk-Kopciol A, Broda G, Wojnar M, Kurjata P, Jakubczyk A, et al. (2011) Inverse association of the obesity predisposing 
FTO rs9939609 genotype with alcohol consumption and risk for alcohol dependence. Addiction 106: 739-48.

97. Thomasson HR (1995) Gender differences in alcohol metabolism: Physiological responses to ethanol. Recent Dev Alcohol 12: 
163-79.

98. Kanter R, Caballero B (2012) Global gender disparities in obesity: A review. Adv Nutr 3: 491-8.

99. Erem C (2015) Prevalence of overweight and obesity in Turkey. IJC Metab Endocr 8: 38- 41.

100. Kim B, Lee B, Park H, Kim Y, Suh Y, et al. (2016) Long working hours and overweight and obesity in working adults. Ann Occup 
Environ Med 28.

101. Virtanen M, Kivimaki M (2018) Long working hours and risk of cardiovascular disease. Curr Cardiol Rep 20: 123.

102. Bennie JA, Chau JY, van der Ploeg HP, Stamatakis E, Do A, et al. (2013) The prevalence and correlates of sitting in European 
adults – A comparison of 32 Eurobarometer- participating countries. Int J Behav Nutr Phys Act 10: 107.

103. McLaren L (2007) Socioeconomic status and obesity. Epidemiol Rev 29: 29-48.

104. Sturgeon LP, Garrett-Wright D, Main E, Blackburn D, Jones MS (2017) Nurse educators’ occupational and leisure sitting time. 



Annex Publishers | www.annexpublishers.com                    

21        Journal of Obesity and Overweight

 
                           Volume 7 | Issue 2

Workplace Health Saf 65: 184-7.
105. Cuevas AG, Chen R, Thurber KA, Slopen N, Williams DR (2019) Psychosocial stress and overweight and obesity: Findings from 
the Chicago Community Adult Health Survey. Ann Behav Med 53: 1-11.

106. Ondicho ZM, Omondi DO, Onyango AC (2016) Prevalence and socio-demographic factors associated with overweight and 
obesity among healthcare workers in Kisumu East Sub- County, Kenya. Am J Med Med Sci 6: 66-72.

107. Kuo LE, Czarnecka M, Kitlinska JB, Tilan JU, Kvetnansky R, Zukowska Z (2008) Chronic stress, combined with high-fat/high 
sugar diet, shifts sympathetic signalling toward neuropeptide Y and leads to obesity and the metabolic syndrome. Ann N Y Acad 
Sci 1148: 232-7.

108. Dekkers JC, van Wier MF, Hendriksen IJ, Twisk JW, van Mechelen W (2008) Accuracy of self-reported body weight, height and 
waist circumference in a Dutch overweight working population. BMC Med Res Methodol 8: 69.

109. Okamoto N, Hosono A, Shibata K, Tsujimura S, Oka K, et al. (2017) Accuracy of self- reported height, weight and waist circum-
ference in a Japanese sample. Obes Sci and Prac 3: 417-24.

110. Chiolero A, Peytremann-Bridevaux I, Paccaud F (2008) Biased associations with obesity using self-reported body mass index. 
Obes Rev 9: 503-5.

111. Copas JB, Li HG (1997) Inference for non-random samples. J R Stat Soc 59: 55-95.

112. Borruel S, Molto JF, Alpanes M, Fernandez-Duran E, Varez-Blasco F, et al. (2014) Surrogate markers of visceral adiposite in 
young adults: Waist circumferences and body mass index are more accurate than waist to hip ratio, model of adipose distribution 
and visceral adiposity index. PLoS One 9.

113. Kim CH (2016) Measurements of adiposity and body measurement. Korean J Obes 25: 115-20.

114. Hill AB (1965) The environment and disease: Association or causation? Proc R Soc Med 58: 295-300.

115. Sterne JA, Sutton AJ, Ioannidis JP, Terrin N, Jones DR, et al. (2011) Recommendations for examining and interpreting funnel 
plot asymmetry in meta-analyses of randomized controlled trials. Br Med J (Clin Res Ed) 343: 4002.

116. Lipsitch M, Jha A, Simonsen L (2016) Observational studies and the difficult quest for causality: Lessons from vaccine effective-
ness and impact studies. Int J Epidemiol 45: 2060-74.

117. Malik S, Blake H, Batt M (2011) How healthy are our nurses? New and registered nurses compared. Br J Nurs 20: 489-96.

118. Dombrowski SU, Avenell A, Sniehotta FF (2010) Behavioural interventions for obese adults with additional risk factors for 
morbidity: Systematic review of effects of behaviour, weight and disease risk factors. Obes Facts 3: 377-96.

119. Lakerveld J, Mackenbach J (2017) The upstream determinants of adult obesity. Obes Facts 10: 216-22.

120. Blake H, Zhou D, Batt ME (2013) Five-year workplace wellness intervention in the NHS. Perspect Public Health 133: 262-71.



Annex Publishers | www.annexpublishers.com                    
 

                           Volume 7 | Issue 2

Journal of Obesity and Overweight 22          

Submit your next manuscript to Annex Publishers and 
benefit from:

                                    Submit your manuscript at
              http://www.annexpublishers.com/paper-submission.php

→  Easy online submission process
→  Rapid peer review process

→  Open access: articles available free online
→  Online article availability soon after acceptance for Publication

→  Better discount on subsequent article submission
→  More accessibility of the articles to the readers/researchers within the field


