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Abstract

Background: The workplace environment potentially provides access to a large population who are
employed, and it is an employer's responsibility to provide appropriate conditions for its employees. Whilst
the aetiology of cardiovascular disease is multifactorial, it is generally acknowledged that working
conditions, gender and age are involved in its development. Male-dominated industries (comprising > 70%
male workers, e.g., agriculture, construction, manufacturing, mining, transport and technology) have a higher
prevalence of health risk behaviours than other population subgroups. Working in a gender-dominated
industry can impact an employee's health and wellbeing, particularly for the opposite sex. This systematic
review examines workplace interventions that address the health and wellbeing of employees in male-
dominated industries.

Methods: We will include randomised controlled trials and studies with non-randomised intervention
groups. The interventions must aim to improve employee physical and/or mental health and wellbeing
implemented in the workplace in male-dominated industries. There will be no limits on date. The
following electronic databases will be searched for published studies: Web of Science, Embed, MedLine,
PsycInfo and the Cochrane Database. The search strategy will include free-text terms and MeSH
vocabulary, including ‘male-dominated industries’, ‘workplace interventions’, ‘occupational stress’, ‘mental
health’, ‘cardiovascular disease’, ‘blood pressure’, ‘body mass index’ and ‘exercise’. Two authors will
independently select, review and extract data from studies that meet the inclusion criteria. The Cochrane's
Risk of Bias tool will be used to assess risk of bias. We will perform structured summaries of the included
studies and, if possible, conduct meta-analyses or construct an Albatross plot.

Discussion: There are an increasing number of interventions designed to improve employee health and
wellbeing in the workplace, but no prior review that systematically evaluates their effectiveness. A
systematic review is required to prioritise the future implementation of those interventions found to be
most effective.

Systematic review registration: PROSPERO CRD42019161283

Keywords: Male-dominated industries, Workplace interventions, Employee health and wellbeing,
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Introduction
Workplace absence is estimated to be costing the UK
economy £18 billion in lost productivity per year, a figure
that is predicted will rise to £21 billion by 2020 and £26
billion by 2030 [1]. Stress is the most common cause of
long-term absence and the second most common cause of
short-term absence after minor illness [2]. Excessive vol-
ume of work and management style are two of the most
common causes of workplace stress-related absence [3].
In a recent survey of 1021 UK organisations regarding 4.6

million employees, 83% of organisations reported taking ac-
tion to address employee mental health in the workplace
[3]. Common measures included phased return to work,
employee assistance programmes (aims to help employees
deal with personal issues that could adversely affect their
work performance, health and wellbeing) and access to
counselling. The World Health Organisation defined a
healthy workplace as “one in which workers and managers
collaborate to use a continual improvement process to pro-
tect and promote the health, safety and well-being of all
workers and the sustainability of the workplace” [4]. Em-
ployers are considered to be in a suitable position to help
support and promote employee health and wellbeing in
several areas including nutrition, physical activity, disease
management and workplace environmental changes [5–8].
Occupational factors—including high job strain, high

effort-reward imbalance, low job control, low social support
and overtime work—have been positively associated with
cardiovascular disease (CVD) and its risk factors [9–15].
For example, employees working 55 h or more per week
were reported to be at 30% increased risk of stroke versus
those working standard hours [9].
Male-dominated industries have a higher prevalence of

risky health behaviours [16, 17], including: smoking, over-
weight and obesity, high cholesterol, blood pressure and al-
cohol consumption [18]. Smoking and alcohol have been
used to self-medicate stress-induced physiological effects
[19] and job stress could increase smoking and drinking in-
tensity [19–22]. However, the relationship between smok-
ing status, alcohol consumption and occupational stress is
mixed and inconclusive [19, 23, 24].
Male-dominated industries are commonly defined as

comprising > 70% male workers and include agriculture,
construction, manufacturing, mining, and transport and
technology [25]. Similar industries are classified as male-
dominated in most European countries [26], USA [27] and
Australia [25, 28]. Working in a gender-dominated indus-
try has been shown to impact an employee's health and
wellbeing, particularly for the opposite sex [29]. Both males
and females tended to have higher absence rates in work-
places numerically dominated by the opposite sex [30–32].
Although there is limited evidence, several interventions

addressing employee health and wellbeing that have been
trialled in male-dominated industries have indicated

success. In white- and blue-collar workers in the construc-
tion industry with an elevated risk of CVD, there was a sta-
tistically significant beneficial effect on snack intake, fruit
intake and smoking at six months in the intervention group
[33]. Behaviour change is not only determined by personal
factors, but also through the environment [34]. Authors
concluded that the intervention could promote behaviour
change among a population where risks of CVD and un-
healthy lifestyles is likely to increase over the years. Focus-
sing on mental health, a previous systematic review
concluded that working conditions (including job strain
and work–life balance) can have a significant impact on an
employee's mental health as well as his/her job perform-
ance [35]. Providing training for senior and middle manage-
ment, not only in improving access, but also in managing
workload issues was crucial for intervention success. More-
over, there is very little evidence that considers the attitudes
and experiences of employees and employers regarding
health and wellbeing in male-dominated industries. There-
fore, it would be beneficial to researchers, policy makers
and companies within male-dominated industries to have
access to a systematic review of the literature of the effect-
iveness of industry-specific interventions.
Existing systematic reviews focus on the health and well-

being of employees. However, the extant published litera-
ture has not been necessarily based on workplace
interventions or in male-dominated industries [25, 36–45].
To our knowledge, there is no published systematic review
that examines the effectiveness of workplace interventions
designed to address the health and wellbeing of employees
in male-dominated industries.
The purpose of this project is to conduct a systematic re-

view of the effectiveness of workplace interventions that
aim to improve employee health and wellbeing in male-
dominated industries, as described in this protocol paper.

Objectives
The primary objectives of this review are to first, describe
workplace interventions in male-dominated industries and
evaluate the quality of the studies included; second, assess
their effectiveness in improving employee health and well-
being; and third, describe the acceptability of these inter-
ventions to employees and employers.
The secondary objectives of this review are to first, high-

light similarities within the interventions and second,
identify other male-dominated industries where the inter-
ventions could be successfully replicated.

Methods and analysis
This protocol is registered in the PROSPERO database
under number CRD42019161283 and is reported according
to the Preferred Reporting Items for Systematic Review and
Meta-Analysis Protocol (PRISMA-P, Additional file 1) [46].
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Review inclusion criteria
Types of employee health and wellbeing
Studies must include information and measures of physical
and/or psychological health (health outcomes) and/or risk
behaviours that may affect, or be the result of, physical and/
or psychological health issues (health behaviours). Health
behaviours are defined as “overt behavioural patterns, ac-
tions and habits that relate to health maintenance, health
restoration and health improvement” [47]. There is no con-
sensus on the definition of employee health and wellbeing
and currently is a lack of commonly accepted and shared
definitions. Interventions must include the three key di-
mensions of employee health; psychological, physical and
social wellbeing as defined by Grant, et al. [48]. The first di-
mension is related to happiness and subjective positive ex-
periences during work. The second dimension is related to
physical wellbeing and health. The third dimension is re-
lated to the quality of relationships at work (both peer rela-
tions and hierarchical relationships).

Types of interventions
Interventions must aim to promote or improve employee
health and wellbeing in male-dominated industries. The
intervention must be implemented in the workplace and
should either aim to alter the health behaviours of the em-
ployees, for example, alcohol consumption or smoking;
make changes in their health and wellbeing, for example,
self-reported health, occupational stress or absenteeism, or
changes to the occupational environment, for example,
provision of standing desks or changes to catering options.
This distinction will be recorded in the data extraction form
Additional file 2.

Types of studies
Studies must have quantitatively evaluated the workplace
intervention using a controlled design, either a rando-
mised controlled trial or studies with non-randomised
intervention group allocation.

Types of participants
Participants are adults over the age of 18 years who are paid
employees in an organisation within male-dominated in-
dustries, defined by the type of industry: construction,
manufacturing, mining, transport, agriculture and technol-
ogy (including information technology). There are no limits
on study participants regarding gender, ethnicity, occupa-
tion or seniority.

Types of outcome measures
The primary outcomes of interest are intervention delivery;
intervention uptake (engagement); intervention adherence;
measures of physical health, including blood pressure, body
mass index (BMI) and smoking cessation; and measures of
psychological health or occupational stress using validated

scales. Secondary outcomes of interest are: self-reported
health behaviours; cognitive outcomes; social wellbeing;
and knowledge, motivation and awareness of the measured
health behaviours using validated scales and/or qualitative
interviews.

Objective outcomes
� Adherence to intervention programmes; change in

validated scales
� Adherence to intervention protocol
� Change in knowledge/skills regarding occupational

stress
� Changes in pre-existing health conditions (physical

and psychological health); changes in validated
scales

� Access to healthcare professionals (physical,
psychological health or occupational stress);
percentage of appointments arranged; percentage of
appointments missed

� Change in percentage of those taking regular
medication

Self-reported outcomes
� Use/engagement of intervention; acceptability of the

intervention
� Perception of intervention programme; perceived

level of change in health/condition
� Change in validated scales for adherence to

intervention programmes
� Social wellbeing; interactions and engagement with

peers and/or colleagues
� Perception of health behaviours; self-efficacy to

manage relevant changes
� Perceived ability to manage condition; self-efficacy

to manage medication
� Perception of need to services and intention to

attend services
� Application/use in information

Search strategy
Electronic bibliographic databases
We will search the following databases: Web of Science,
Embed, MedLine, PsycInfo and the Cochrane Database.
The search strategy will include terms relating to ‘male-
dominated industries’, ‘workplace interventions’, ‘interven-
tion’, ‘office’, ‘occupational stress’, ‘burnout’, ‘mental health’,
‘depression’, ‘cardiovascular disease’, ‘blood pressure’,
‘hypertension’, ‘body mass index’, ‘diet’ and ‘exercise’. No
limits for date of publication will be used, and publications
in the English language will only be considered. This review
will be of published peer review studies only and grey litera-
ture (including conferences, abstracts and dissertations) will
not be considered in this systematic review. Whilst it has
been suggested that grey literature should be considered in
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systematic reviews and meta-analyses, this review will only
include peer-reviewed articles to collate the strongest evi-
dence of effective interventions. Appendix shows the search
strategy for MedLine. Prior to analysis, the search will be
re-run to make sure all current studies are included in the
analysis. Reference lists for all included studies will be
searched for any additional interventions.

Study screening and selection
Titles and abstracts of studies selected via the search strat-
egy and from other additional sources will be reviewed in-
dependently by two authors to identify studies that meet
the inclusion criteria (see above). The full text will be re-
trieved and assessed for eligibility. Any discrepancies about
the eligibility of any studies between the two authors will be
discussed with a third reviewer and consensus reached. The
reason for excluding papers will be recorded. The flow of
papers through the selection process will be recorded using
the PRISMA flow diagram.

Data extraction
A standardised, pre-determined form will be used to ex-
tract data from included studies. The following informa-
tion will be extracted from the papers:

� Methods: study design, follow-up time points, type
of workplace industry, study country and date of
study

� Participants: total number, number by intervention
arm, age (mean and range), percent male, trial
inclusion and exclusion criteria and participant
occupations

� Interventions: type of intervention (i.e., online or
face–to-face) and content (i.e., duration, peer
support or personalisation)

� Outcomes: primary and secondary outcomes as
recorded above, and their follow-up time
points

� Results: intervention effect sizes, mean differences,
risk ratios, standard errors, p-values and confidence
intervals

� Conflicts of interests declared by trial authors

Analysis
Descriptive analysis
The included studies will have a narrative synthesis
including the extracted baseline characteristics and
the distribution of the outcomes. Study characteristics
will be summarised in tabular form (study design,
method, analysis, strengths and weaknesses) to allow
authors to discuss the implemented approaches and
comparable attributes.
It is expected that there will be limited opportun-

ity to complete any meta-analysis, due to the range

of different outcomes measured in the interventions
and as well as the low number of interventions that
fit our inclusion criteria. However, if studies have
the same type of intervention and outcome measure,
a meta-analysis will be completed using Stata v14.0
[49]. If there is moderate heterogeneity, then a
fixed-effects meta-analysis will be used. If there is a
high level of heterogeneity, then a random-effects
meta-analysis will be more appropriate. Heterogen-
eity in intervention effects is caused by differences
in study population, interventions received, follow-
up length and other factors. Where formal meta-
analysis is not possible due to differences in data
collected, alternative analysis will be used based on
minimal statistical information. Using total sample
size and p-value, albatross plots will be generated to
display the observed directions of effect and identify
potential sources of heterogeneity [50]. The p-values
will then be interpreted in relation to the study's
sample size.

Assessing risk of bias
Studies will be evaluated using the Cochrane Collabora-
tion's Risk of Bias Tool [51], which considers selection
bias (random sequence allocation and allocation conceal-
ment), reporting bias (selective reporting), performance
bias (blinding participants and personnel), detection bias
(blinding of outcome assessment), attrition bias (incom-
plete outcome data) and other bias (other sources of bias).
Studies will then be categorised into low risk of bias, un-
clear risk of bias or high risk of bias.

Measures of treatment effect
Summaries of intervention effects will be calculated
for each study. Dichotomous data will be analysed as
a risk ratio. Continuous data will be analysed using
the mean difference of similarly scaled data. Ninety
five percent confidence intervals will be used for all
data.

Assessment of heterogeneity
Where formal meta-analysis is possible, studies in-
cluded will be assessed for methodological and clin-
ical heterogeneity using the I2 statistic. Given that
the thresholds of interpreting I2 statistic can be mis-
leading, Cochrane criteria on heterogeneity interpret-
ation will be used [52]:

� 0% to 40%: might not be important
� 30%-60%: may represent moderate

heterogeneity
� 50% to 90%: may represent substantial

heterogeneity
� 75% to 100%: considerable heterogeneity
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To further identify potential sources of heterogen-
eity, sensitivity analysis will be completed on study
quality following the risk of bias tool, i.e., general-
isation of randomisation sequence, allocation con-
cealment and blinding. Publication bias will also be
assessed using two methods; the Begg's rank correl-
ation test for dichotomous outcomes and Egger's
weighted regression method for continuous
outcomes.

Protocol amendments
In case of any changes to this protocol, the details
of any changes will be outlined in the published
final review and updated in PROSPERO. However,
no further amendments to this protocol are
foreseen.

Discussion
There are an increasing number of health and
wellbeing interventions being implemented in the
workplace, but there are currently no systematic
reviews that we are aware of that systematically
appraise the evidence of effectiveness. This sys-
tematic review aims to identify successful strat-
egies, components and/or interventions to help
inform decision-making for future planning and
implementation. It is expected that the systematic
review will also inform the design and content of
a workplace intervention that will be piloted in
the UK construction industry. Findings from this
systematic review will also be disseminated for
peer-reviewed open access publications as well as
at the relevant conferences. Limitations of this re-
view include the inclusion of English language
papers only; and the inclusion only of studies
using a controlled design, either randomised
controlled trials or intervention studies with non-
randomised group allocation. A disadvantage of
limiting to the English language only is that
male-dominated industries from non-English
speaking countries may be less represented in the
review and any findings could only be applicable
to particular countries. Including only controlled
designs could exclude valuable information from
workplaces within male-dominated industries
where randomised controlled trials or non-
randomised intervention group are not always
possible. Such information includes the type of
male-dominated industry, study environment and
intervention content and/or target. Study-specific
limitations will be discussed in detail in the pub-
lished final review.

Appendix
Table 1 MedLine sample search strategy

1 Male-dominated industry*.tw

2 Construction industry/

3 Manufacturing industry/

4 Exp coal mining/ or mining/

5 Agriculture/

6 Agriculture industr*.tw

7 Transport industr*.tw

8 Information technology/

9 Construction industr*.tw

10 Manufacturing industr*.tw

11 Mining industr*.tw

12 Information technology industr*.tw

13 IT industr*t.tw

14 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or
11 or 12 or 13

15 Workplace/

16 Workplace intervention*.tw

17 Office*.tw

18 Intervention*.tw

19 Workplace program*.tw

20 15 or 16 or 17 or 18 or 19

21 Occupational stress/

22 Job related stress.tw

23 Work-related stress.tw

24 Occupational stress.tw

25 Burnout.tw

26 Mental health/

27 Anxiety disorders/

28 Depression/

29 Mental health.tw

30 Anxiety.tw

31 Performance anxiety.tw

32 Anxiety disorder.tw

33 Depression.tw

34 Anxiety/ or performance anxiety/

35 Burnout, professional/

36 21 or 22 or 23 or 24 or 25 or 26 or 27
or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35

37 14 and 20 and 36

38 Body mass index/ or body weight/

39 Body mass index.tw

40 Diet.tw

41 Exercise.tw

42 Fitness.tw

43 38 or 39 or 40 or 41 or 42
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Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/s13643-019-1260-9.

Additional file 1. PRISMA-P Checklist.

Additional file 2. Data extraction form.

Abbreviations
BMI : Body mass index; CVD : Cardiovascular disease

Acknowledgements
Not applicable

Authors’ contributions
PMH, RCR, RMM and FdV developed the review protocol. PMH drafted the
manuscript. All authors read and approved the final manuscript. FdV is the
guarantor of the review.

Funding
This work is funded by the Wellcome Trust (108902/Z/15/Z).
RMM is supported by a Cancer Research UK program grant (C18281/A19169)
and the NIHR Bristol Biomedical Research Centre.
The views expressed are those of the authors and not necessarily those of
the NHS, the NIHR or the Department of Health.
The MRC Integrative Epidemiology Unit is supported by the Medical
Research Council and the University of Bristol (MC_UU_12013/6,
MC_UU_12013/9).

Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.

Ethics approval and consent to participate
Registration: PROSPERO
Not applicable as the systematic review will not collect individual level data

Consent for publication
Not applicable as the systematic review will not collect individual level data

Competing interests
The authors declare that they have no competing interests.

Author details
1Population Health Sciences, Bristol Medical School, University of Bristol,
Bristol, UK. 2MRC Integrative Epidemiology Unit, University of Bristol, Bristol,
UK. 3NIHR Bristol Biomedical Research Centre, University Hospitals Bristol NHS
Foundation Trust and the University of Bristol, Bristol, UK. 4NIHR School for
Public Health Research, University of Bristol, Bristol, UK.

Received: 31 January 2019 Accepted: 18 December 2019

REFERENCES
1. FirstCare. Cost of absence to UK economy rises to £18 Billion 2017

[Available from: https://www.personneltoday.com/pr/2017/03/cost-of-
absence-to-uk-economy-rises-to-18-billion/.

2. Chartered Institute of Personnel and Development. Annual survey report:
absence management 2016 [Available from: https://www.cipd.co.uk/Images/
absence-management_2016_tcm18-16360.pdf.

3. Chartered Institute of Personnel and Development. Health and well-being
at work 2018 [Available from: https://www.cipd.co.uk/Images/health-and-
well-being-at-work_tcm18-40863.pdf.

4. World Health Organisation. WHO healthy workplace framework and model:
background and supporting literature and practise 2010 [Available from:
http://www.who.int/occupational_health/healthy_workplace_framework.pdf.

5. Meng L, Wolff MB, Mattick KA, DeJoy DM, Wilson MG, Smith ML. Strategies
for worksite health interventions to employees with elevated risk of chronic
diseases. Saf Health Work. 2017;8(2):117–29.

6. Mishra S, Barnard ND, Gonzales J, Xu J, Agarwal U, Levin S. Nutrient intake
in the GEICO multicenter trial: the effects of a multicomponent worksite
intervention. Eur J Clin Nutr. 2013;67:1066.

7. White K, Jacques PH. Combined diet and exercise intervention in the
workplace: effect on cardiovascular disease risk factors. AAOHN J. 2007;55(3):
109–14.

8. French SA, Harnack LJ, Hannan PJ, Mitchell NR, Gerlach AF, Toomey TL.
Worksite environment intervention to prevent obesity among metropolitan
transit workers. Preventive Medicine. 2010;50(4):180–5.

9. Kivimäki M, Jokela M, Nyberg ST, Singh-Manoux A, Fransson EI, Alfredsson L,
et al. Long working hours and risk of coronary heart disease and stroke: a
systematic review and meta-analysis of published and unpublished data for
603 838 individuals. Lancet. 2015;386(10005):1739–46.

10. Virtanen M, Heikkila K, Jokela M, Ferrie JE, Batty GD, Vahtera J, et al. Long
working hours and coronary heart disease: a systematic review and meta-
analysis. Am J Epidemiol. 2012;176(7):586–96.

11. Kang MY, Park H, Seo JC, Kim D, Lim YH, Lim S, et al. Long working hours
and cardiovascular disease: a meta-analysis of epidemiologic studies. J
Occup Environ Med. 2012;54(5):532–7.

12. Sokejima S, Kagamimori S. Working hours as a risk factor for acute
myocardial infarction in Japan: case-control study. Bmj. 1998;
317(7161):775–80.

13. Rau R. The association between blood pressure and work stress: the
importance of measuring isolated systolic hypertension. Work Stress. 2006;
20(1):84–97.

14. Fishta A, Backé E-M. Psychosocial stress at work and cardiovascular diseases:
an overview of systematic reviews. Int Arch Occup Environ Health. 2015;
88(8):997–1014.

15. Belkic KL, Landbergis PA, Schnall PL, Baker D. Is job strain a major source of
cardiovascular disease risk? Scandinavian Journal of Work. Environ Health.
2004;30(2):85–128.

16. WHO. Mental health policies and programmes in the workplace 2005
[Available from: http://www.who.int/mental_health/policy/workplace_
policy_programmes.pdf.

17. Kouvonen A, Kivimaki M, Virtanen M, Pentti J, Vahtera J. Work stress,
smoking status, and smoking intensity: an observational study of 46190
employees. J Epidemiol Community Health. 2005;59(1):63–9.

18. BHF. CVD statistics - BHF UK factsheet 2018 [Available from: https://www.
bhf.org.uk/research/heart-statistics/heart-statistics-publications.

19. Azagba S, Sharaf MF. The effect of job stress on smoking and alcohol
consmption. Health Econ Rev. 2011;1(15).

20. Green KL, Johnson JV. The effects of psychosocial work organization on
patterns of cigarette smoking among male chemical plant employees. Am J
Public Health. 1990;80(11):1368–71.

21. Niedhammer I, Goldberg M, Leclerc A, David S, Bugel I, Landre MF.
Psychosocial work environment and cardiovascular risk factors in an
occupational cohort in France. J Epidemiol Community Health. 1998;52(2):
93–100.

22. Greenlund KJ, Liu K, Knox S, McCreath H, Dyer AR, Gardin J. Psychosocial
work characteristics and cardiovascular disease risk factors in young adults:
the CARDIA study. Coronary Artery Risk Disease in Young Adults. Soc Sci
Med. 1995;41(5):717–23.

Table 1 MedLine sample search strategy (Continued)

44 14 and 20 and 43

45 Cardiovascular diseases/

46 Cardio*.tw

47 Wellbeing.tw

48 Blood pressure/ or coronary disease/ or
hypertension/

49 Blood pressure.tw

50 Hypertension.tw

51 Cholesterol.tw

52 45 or 46 or 47 or 48 or 49 or 50 or 51

53 14 and 20 and 52

Hulls et al. Systematic Reviews            (2020) 9:10 Page 6 of 7

https://doi.org/10.1186/s13643-019-1260-9
https://doi.org/10.1186/s13643-019-1260-9
https://www.personneltoday.com/pr/2017/03/cost-of-absence-to-uk-economy-rises-to-18-billion/
https://www.personneltoday.com/pr/2017/03/cost-of-absence-to-uk-economy-rises-to-18-billion/
https://www.cipd.co.uk/Images/absence-management_2016_tcm18-16360.pdf
https://www.cipd.co.uk/Images/absence-management_2016_tcm18-16360.pdf
https://www.cipd.co.uk/Images/health-and-well-being-at-work_tcm18-40863.pdf
https://www.cipd.co.uk/Images/health-and-well-being-at-work_tcm18-40863.pdf
http://www.who.int/occupational_health/healthy_workplace_framework.pdf
http://www.who.int/mental_health/policy/workplace_policy_programmes.pdf
http://www.who.int/mental_health/policy/workplace_policy_programmes.pdf
https://www.bhf.org.uk/research/heart-statistics/heart-statistics-publications
https://www.bhf.org.uk/research/heart-statistics/heart-statistics-publications


23. Siegrist J, Rodel A. Work stress and health risk behavior. Scandinavian
Journal of Work, Environment and Health. 2006;32(6):473–81.

24. San Jose B, van de Mheen H, van Oers JAM, Mackbenbach JP, Garretsen
HFL. Adverse working conditions and alcohol use in men and women.
Alcohol Clin Exp Res. 2000;24(8):1207–13.

25. Roche AM, Pidd K, Fischer JA, Lee N, Scarfe A, Kostadinov V. Men, work, and
mental health: a systematic review of depression on male-dominated
industries and occupations. Saf Health Work. 2016;7(4):268–83.

26. International Labour Organization. World Employment Social Outlook 2018
[Available from: http://www.ilo.org/wcmsp5/groups/public/%2D%2D-
dgreports/%2D%2D-dcomm/%2D%2D-publ/documents/publication/
wcms_619577.pdf.

27. US Bureau of Labor Statistics. Household data annual averages table 17:
employed persons by industry, sex, race, and occupation 2013 [Available
from: https://www.bls.gov/cps/cpsaat17.pdf.

28. Australian Bureau of Statistics. 4125.0 - Gender indicators, Australia, Jul 2012
2012 [Available from: http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%2
0Subject/4125.0~Jul%202012~Main%20Features~Labour%20force~1110.

29. Gardiner M, Tiggemann M. Gender differences in leadership style, job stress
and mental health in male- and female-dominated industries. J Occup
Organ Psychol. 1999;72(3):301–15.

30. Mastekaasa A. Sickness absence in female- and male-dominated
occupations and workplaces. Soc Sci Med. 2005;60(10):2261–72.

31. Evans O, Steptoe A. The contribution of gender-role orientation, work factors
and home stressors to psychological well-being and sickness absence in male-
and female-dominated occupational groups. Soc Sci Med. 2002;54(4):481–94.

32. Alexanderson K, Leijon M, Akerlind I, Rydh H, Bjurulf P. Epidemiology of
sickness absence in a Swedish County in 1985, 1986 and 1987. A three year
longitudinal study withfocus on gender, age and occupation. Scand J
Public Health. 1994;22(1):27–34.

33. Groeneveld IF, Proper KI, van der Beek AJ, Hildebrandt VH, van Mechelen W.
Short and long term effects of a lifestyle intervention for construction
workers at risk for cardiovascular disease: a randomized controlled trial. BMC
Public Health. 2011;11:836.

34. Kremers SPJ, de Bruijn G-J, Visscher TLS, van Mechelen W, de Vries NK, Brug
J. Environmental influences on energy balance-related behaviors: a dual-
process view. Int J Behav Nutr Phys Act. 2006;3(1):9.

35. Lee NK, Roche A, Duraisingam V, Fischer JA, Cameron J. Effective
interventions for mental health in male-dominated workplaces. Ment Health
Rev J. 2014;19(4):237–50.

36. Battams S, Roche AM, Fischer JA, Lee NK, Cameron J, Kostadinov V. Workplace
risk factors for anxiety and depression in male-dominated industries: a
systematic review. Health Psychol Behav Med. 2014;2(1):983–1008.

37. Carolan S, Harris PR, Cavanagh K. Improving employee well-being and
effectiveness: systematic review and meta-analysis of web-based
psychological interventions delivered in the workplace. J Med Internet Res.
2017;19(7):e271.

38. Kuoppala J, Lamminpaa A, Husman P. Work health promotion, job well-
being, and sickness absences--a systematic review and meta-analysis. J
Occup Environ Med. 2008;50(11):1216–27.

39. Lee NK, Roche LA, Duraisingam V, Fischer J, Camero J, Pidd K. A systematic
review of alcohol interventions among workers in male-dominated
industries. J Men's Health. 2014;11(2):1–8.

40. Milner A, Page K, Spencer-Thomas S, Lamotagne AD. Workplace suicide
prevention: a systematic review of published and unpublished activities.
Health Promot Int. 2015;30(1):29–37.

41. Rivara FP, Thompson DC. Systematic reviews of injury-prevention strategies
for occupational injuries: an overview. Am J Prev Med. 2000;18(4,
Supplement 1):1–3.

42. Ahmed SD, Agodzo SK, Adjei KA, Deinmodei M, Ameso VC. Preliminary
investigation of flooding problems and the occurrence of kidney disease
around Hadejia-Nguru wetlands, Nigeria and the need for an ecohydrology
solution. Ecohydrology Hydrobiology. 2018;18(2):212–24.

43. Roche AM, Fischer, J., Pidd, K., Lee, N., Battams, S., Nicholas, R. Workplace
mental illness and substance use disorders in male-dominated industries: a
systematic literature review 2012 [Available from: https://www.beyondblue.
org.au/docs/default-source/research-project-files/bw0203.pdf?sfvrsn=2.

44. Roche AM, Lee NK, Battams S, Fischer JA, Cameron J, McEntee A. Alcohol
use among workers in male-dominated industries: a systematic review of
risk factors. Saf Sci. 2015;78:124–41.

45. Roche AM, Lee N, Fischer JA, Cameron J. Prevalence and risk factors for
alcohol and drug problems in male-dominated industries: findings from
two systematic reviews. Drug Alcohol Rev. 2013;32:60.

46. Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A, Petticrew M, et al.
Preferred reporting items for systematic review and meta-analysis protocols
(PRISMA-P) 2015 statement. Syst Rev. 2015;4(1):1.

47. Conner M, Norman P. Health behaviour: current issues and challenges.
Psychol Health. 2017;32(8):895–906.

48. Grant AM, Christianson MK, Price RH. Happiness, Health, or Relationships?
Managerial practices and employee well-being tradeoffs. Acad Manage
Perspect. 2007;21(3):51–63.

49. StataCorp. Stata 14 2016 [Available from: http://www.stata.com/.
50. Harrison S, Jones HE, Martin RM, Lewis SJ, Higgins JPT. The albatross plot: a

novel graphical tool for presenting results of diversely reported studies in a
systematic review. Research Synthesis Methods. 2017;8(3):281–9.

51. Higgins JPT, Altman DG, Gøtzsche PC, Jüni P, Moher D, Oxman AD, et al.
The Cochrane Collaboration's tool for assessing risk of bias in randomised
trials. 2011;343.

52. Higgins JPT, Green S. Cochrane Handbook for Systematic Reviews of
Interventions: Wiley; 2011.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Hulls et al. Systematic Reviews            (2020) 9:10 Page 7 of 7

http://www.ilo.org/wcmsp5/groups/public/%2D%2D-dgreports/%2D%2D-dcomm/%2D%2D-publ/documents/publication/wcms_619577.pdf
http://www.ilo.org/wcmsp5/groups/public/%2D%2D-dgreports/%2D%2D-dcomm/%2D%2D-publ/documents/publication/wcms_619577.pdf
http://www.ilo.org/wcmsp5/groups/public/%2D%2D-dgreports/%2D%2D-dcomm/%2D%2D-publ/documents/publication/wcms_619577.pdf
https://www.bls.gov/cps/cpsaat17.pdf
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%20Subject/4125.0~Jul%202012~Main%20Features~Labour%20force~1110
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%20Subject/4125.0~Jul%202012~Main%20Features~Labour%20force~1110
https://www.beyondblue.org.au/docs/default-source/research-project-files/bw0203.pdf?sfvrsn=2
https://www.beyondblue.org.au/docs/default-source/research-project-files/bw0203.pdf?sfvrsn=2
http://www.stata.com/

	Abstract
	Background
	Methods
	Discussion
	Systematic review registration

	Introduction
	Objectives
	Methods and analysis
	Review inclusion criteria
	Types of employee health and wellbeing
	Types of interventions
	Types of studies
	Types of participants
	Types of outcome measures

	Search strategy
	Electronic bibliographic databases
	Study screening and selection
	Data extraction

	Analysis
	Descriptive analysis
	Assessing risk of bias
	Measures of treatment effect
	Assessment of heterogeneity

	Protocol amendments

	Discussion
	Appendix
	Supplementary information
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

