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Abstract

Introduction: The 21"

century epidemic, obesity, is among the top global disease burdens and
still on rise. Neighborhood’s socio-economic status (NSES) has a strong contribution to the
genesis of overweight/obesity risks. The aim of this systematic review and meta-analysis is to
synthesize the existing evidence on the influences of NSES on body weight and provide pooled

estimate of associated risks.

Methods and analysis: All cross-sectional and longitudinal studies published in English, from
inception to May 15, 2017, will be systematically searched through PubMed, EMBASE, Web of
Sciences and Google Scholar databases. Selection, screening, reviewing and data extraction of
studies will be done by two reviewers, independently and in duplicate. Newcastle-Ottawa Scale
(NOS) and Agency for Healthcare Research and Quality (ARHQ) tools will be used to assess
the quality of evidence. Publication bias will be checked by visual inspection of funnel plots and
Egger’s regression test. Heterogeneity will be checked by Higgins’s method (I? statistics). Meta-

analysis and meta-regression will be carried out to calculate pooled risks.

Ethics and dissemination: Ethical clearance is not required for primary data is not to be
collected. All scientific integrity measures will be ensured in all process of this study. Findings
will be communicated through a publication in a peer-reviewed journal and presentations at

research conferences.

Review registration: This protocol has been registered with the International Prospective
Register of Systematic Reviews (PROSPERO); ID: CRD42017063889.

Keywords: Neighborhood socio-economic status, Obesogenic environment, Overweight,

Obesity, BMI, Body mass index

Strengths and limitations of this study
e This will be the first systematic review and meta-analysis on obesogenic effects of NSES.
e This study will have wider representativeness, by including all age group and continents.
o Pooled risk estimates will be determined by meta-analysis.
e The protocol is developed following the recent PRISMA-P guidelines.

e Included cross-sectional studies may limit making causal inference.
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1

2

2 1 Introduction

2 2 Obesity is a global public health threat, still on rise and with negative consequences at both
; 3 individual and society levels. Over the past three decades, there has been an enormous
20 4  increase in the prevalence of overweight or obesity. The problem is spreading further across the
11 5 world, affecting more individuals of all age groups and socio-economic status. Worldwide, 39%
ig 6 of adults aged 18 years and above were overweight in 2014. In the same year, 13% of adults
14 7  were obese; more than double of the figure in 1980." 2 The problem has already reached to an
ig 8 alarming level among children, too. It was estimated that 41 million children under 5 years of
g 9 age were overweight or obese in 2014. Asia has the highest burden childhood overweight or
;g 10 obesity bearing almost half of the global cases. Nearly 11 million African children were obese or

51 11  overweight in 2014, doubling from what it was in 1990 (5.4 million)."” > Obesity has posed
22 12 tremendous challenges not only to the health system but also to nation’s economy. Consecutive
24 13 generations are at a higher risk; developing obesity at early age and at higher rate.** The WHO
14  has adopted the prevention and control of obesity as a central priority agenda and recommends

27 15  nations to make substantial improvement with regard to the current trend of obesity.’

16 Obesity is a multi-causal phenomenon with a web of multiple and interacting risk factors
31 17  originating from various dimensions. According to the ecological model on obesity causations
33 18 (refer additional file 1: Ecological model of weight influences), obesity influences could be
34 19  viewed as direct and indirect causes.® ” The main direct causes being the behavioral factors -

36 20 unhealthy eating and physical inactivity- resulting in a positive energy balance.®® Smoking,™
1
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38 21  depression," stress and sleep disturbance' might also influence weight, but mainly through
39 22 tipping the energy balance which is at the center of the causal pathways to obesity. ' Unhealthy
41 23 eating and physical inactivity are, however, themselves consequences of the underlying obesity
24  promoting structural factors; socio-economic, policy and environmental conditions.”"* For
44 25 example, aspects of the environment -access to exercise facilities and healthy food stores- have

46 26  been associated with increased physical activity, healthy eating and reduced obesity risk. On
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j; 27  the contrary, neighborhood deprivation has been associated with unhealthy eating, physical
49 28  inactivity and an increased risk of obesity and chronic illnesses. "

50

g; 29 Neighborhood influence on obesity risks, has gained a significant importance. Poor

53 30 neighborhoods are hot spots in the current and global obesity epidemics. Studies have shown
31 that the neighborhood in which people live has a strong influence on one's choice and adoption
56 32  of health-enhancing behaviors. Irrespective of individuals own socio-economic status, people

58 33  living in low socio-economic neighborhoods are more likely to have an increased risk of obesity,

60 3
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compared to those living in better off neighborhoods."®"” A number of factors could explain why
poor neighborhoods have become obesogenic. Health enhancing -facilities and —options are
often limited in the poor neighborhoods while junk food items, alcohol and drug are readily
available. Streets walkability and safety are often compromised, thus, limiting resident’s
movement.  Stress, depression and poor mental health are more prevalent in poor
neighborhoods."'® The effects of neighborhood socio-economic conditions are not just limited
to overweight/ obesity. They have also been linked to a variety of health and behavioral
outcomes, including smoking, depression and chronic illness. Thus, improving NSES is one of
the strategies for prevention and control of the current obesity epidemics and other chronic
illnesses. Thus, an integrated approach has been recommended to improve NSES, and make

healthy choices easier for everyone and at all places.”

Researching environmental correlates of obesity, and NSES in particular, has been
emphasized over the last decade. A number of studies have evaluated the influence of NSES
on the genesis of obesity risks. Indeed, they produced important results, including showing how
poor neighborhoods promote an obesogenic lifestyle and people living in these neighborhoods
become more vulnerable to obesity and its associated consequences.’*"® Despite that, there is
no systematic review and meta-analysis of studies that investigated the influence of NSES on
obesity risks. We believe synthesizing the existing body of evidence could provide a strong
evidence on the relation between NSES and obesity, and facilitate evidence based decision
making as there is an increasing recognition of systematic review and meta-analysis findings in
policy making process. Thus, in this study, we will systematically review and meta-analyze
studies that investigated the effect of NSES on obesity risks. Our aim is to synthesize the
existing evidence on NSES correlates of obesity, calculate pooled risks, and evaluate how the
relation behaves at different settings (developed and developing countries) and across different
population groups (children, adolescent, adult and elderly). Thus, the review will be
comprehensive in terms of both geographic coverage and population groups addressed; such
that studies across all regions of the world and individuals of different age group will be
included. The results of the study will have significant impact in the effort to address the

structural genesis of obesity risks.

Methods and analysis
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1

2

2 1 We will undertake systematic review and meta-analysis answering three linked research

5 2 questions: -

6

; 3 1. What is the existing evidence on obesity risks associated with the different NSES

9 4 profiles?

ig 5 2. How do neighborhood socio-economic conditions influence BMI (mediating factors)?
ig 6 3. What population groups are more vulnerable to the obesogenic effect of poor NSES
14 7 (moderating factors)?

15

1? 8  Protocol registration and review reporting

1

18 9 This systematic review and meta-analysis has been registered with the International

20 10 Prospective Register of Systematic Reviews (PROSPERO), registration number

22 11 CRD42017063889, available on this site
25 12 hitps:/www.crd.york.ac.uk/PROSPERO/display_record.asp?ID=CRD42017063889. This

25 13 protocol has been developed in accordance with the recommendations of the Meta-analysis of
27 14  Observational Studies in Epidemiology (MOOSE) guideline?' and the Preferred Reporting Items
15  for Systematic Reviews and Meta-Analyses Protocol (PRISMA-P) statement.?> A completed
30 16 PRISMA-P checklist is included with this publication (refer to additional file 2: Completed

32 17  PRISMA-P checklist). The review process will follow the conditions as specified in this protocol
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gi 18 and the results will be reported based on the PRISMA statement and MOOSE guidelines.
35 o

36 19 Eligibility

37

38 20  All observational studies (cross-sectional, case-control and prospective) will be included
40 21  provided they reported on the association of NSES with weight status; weight change,
22 overweight, obesity or body mass index (BMI). Report of the studies (at least the abstract)
43 23 should be in English language. We will include all studies published from inception till May 15,
45 24 2017.
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46

47 25 Data source and search strategy

48

gg 26 A literature search will be done using 4 data bases: PubMed, EMBASE, Web of Sciences and

51 27  Google Scholar. The search will be done systematically by using combination of free texts and
53 28  MeSH terms. In consultation with an experienced librarian, search strings and models have
54 29 been developed for PubMed (refer to additional file 3: PubMed search strategy) and will be
56 30 adopted to the other data bases. The data base searches will be supplemented by hand-

58 31  searching reference lists of identified literatures.
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Inclusion and exclusion criteria

We will include studies in which the effect of NSES on weight status was reported, irrespective
of sex, age, geographic location and time of study. Articles will be excluded on any one of the
following conditions: (1) focused primarily on physical, policy or social environment, (2)
language other than English (at least the abstract is not English), (3) citations without full text or
at least no abstract, and (4) qualitative studies, book chapters, symposium and conference

proceedings, essays, commentaries, editorials and case reports.
Study selection

The results of data base searches will be exported to RefWorks version 2.0 software

(http://www.refworks.com) and de-duplicated. Titles and/or abstracts of studies retrieved using
the search strategy and from additional sources will be screened by two reviewers (SH, MM),
independently and in duplicate, to determine eligibility for full text screening. Disagreement on
eligibility will be resolved through consensus. After consensus reached, full text of eligible
articles will be retrieved for extended review and screened by SH and MM, independently and in
duplicate. Any disagreement between the reviewers over the eligibility of particular studies will
be resolved through discussion. The screening and selection process of reviewed articles will be
illustrated using PRISMA flow diagram (refer additional file 4: PRISMA flow diagram).

Data abstraction

Two review authors (SH, TD) will extract data, independently and in duplicate. Discrepancies
will be identified and resolved by consensus or through a third reviewer (MM) as appropriate. A
standardized format will be used for data abstraction and the following information will be

abstracted from each eligible article: -

Study identification (title, first author, year of publication)

2. Study characteristics (country/region, study design, sample size, follow-up period for
longitudinal studies)

3. Participants demographic factors (mean age, proportion of men)

4. NSES measurement method and value (category)

5. Weight status (index and mean value)

6. Measures of association between NSES and weight status (RR/OR with 95% confidence

interval)
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3
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jé 23 Descriptive summary report of each study will be provided if pooling of data is not feasible due "a’ §
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Obesity is among the major burdens to the health system and the society at large. To date,
progress in curbing the obesity threat has been slow and frustrating. It is still increasing with
more people becoming at risk from year to year.” The main and immediate influences to
obesity are unhealthy eating and physical inactivity. People are becoming more physically
inactive and use more energy dense food stuffs than before.®’ However, these lifestyle changes
are not out of nowhere. They are rather products of an increasingly obesogenic becoming
environment. The response to obesity should comprehensively address all risks sets-
behavioral, policy, socio-economic and environmental ones. Economic features of the
neighborhood have been linked with unhealthy life styles, and increased risk of obesity and poor
health outcomes. Poor neighborhoods bear a number of obesogenic risks, including low sport
facilities, low fruit and vegetable outlets, but a plethora of fast food outlets, and poorly walkable

streets.’® 192

Recently, there has been an increased concern to address neighborhood NSES and bring
healthy choices closer and affordable.®® Neighborhoods are one of the preferred obesity
intervention delivery platforms and a lot of intervention packages are being prepared and
discussed by public health policy makers. Cognizant of the importance of systematic review and
meta-analysis evidence for policy making and relevance of the issue, we will systematical

review and meta-analyze the existing evidence on the effect of NSES on obesity risks.
This systematic review will provide: -

1. Evidence on the effect of NSES on obesity risks across the world and throughout the
various stages of life (childhood, adolescent, adult and elderly).

2. Pragmatic reasons on why public health policy should address NSES disparity through
an integrated and comprehensive strategy, including availing health enhancing choices
closer to communities.

Evidence on most at risk populations for obesogenic effects of poor NSES.
Evidence on the mechanisms through which NSES influences weight and result in
overweight/obesity.

5. An overview of knowledge gaps and future research needs.

Ethics and dissemination

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 8 of 16
o8]

'saiIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* (s3gv) Jnauadns juswaublasug
| ap anbiydeibol|qig souaby e GZoz ‘0T aunc uo jwod fwa uadolway/:dny wou) papeojumod ‘/T0Z Jaquwaldas /z uo £9G6/T0-.T02-uadolwa/9eTT 0T Se paysiignd 1si1) :uado CIN


http://bmjopen.bmj.com/

Page 9 of 16 BMJ Open

©
g
: g
2 3
2 1 We are not seeking ethical clearance for this study because we will be using publicly available 3
5 2 secondary data from published studies. However, we will assure due precaution will be g
6 C . . . . . . , =
7 3 maintained in all processes of this work, including an unbiased presentation of results. The final s
[¢°]
g 4  findings will be published in a peer-reviewed international journal. Efforts will be made to ;
10 5 present findings at relevant public health or nutrition conferences. o S
11 s 5
12 6 2 2
13 g 3
14 . . o
15 7  Authors’ contributions 2 3
(@] =]
16 S
17 8 Shimels Hussien conceived and designed the study. Shimels Hussien, Mulugeta Molla, Tesfa E g
18 - . N : : =
19 9 Dejenie, Balewgizie Sileshi, Tesfamichael Awoke and Ahmad Esmaillzadeh developed search % 5
=]
20 10 strategy and wrote the protocol. Ahmad Esmaillzadeh supervised the work process. All the 2 3
21 s S
22 11  authors read and approved the manuscript. & ™
23 S g
24 12 e 2
m
57 13 Funding statement TN
28 23R
29 14  This research received no specific grant from any funding agency in the public, commercial or 83'0
® wo
32 15  not-for-profit sectors. %g 2
[ R~
32 3-8
33 16 a2 %
34 > =
. . od]
35 17 Competing interests statement g-mg
36 e
37 ) ) « R
38 18  The authors declared that they have no competing interests. > ;
39 5 2
40 19 g °
41 @ B
42 » 3
43 20 References a =
45 21 1.World Health Organization. Obesity and overweight fact sheet. 2014. Accessed on April 29, 2017. 2 9
jg 22 Available on http://www.who.int/mediacentre/factsheets/fs311/en/. T <
>0 >
48 3 2
49 23 2. Ng M, Fleming T, Robinson M, Thomson B, Graetz N, Margono C, et al. Global, regional, and national % S
50 24 prevalence of overweight and obesity in children and adults during 1980-2013: a systematic analysis for ‘?D N
51 25  the Global Burden of Disease Study 2013. Lancet. 2014;384:766—81 @ N
52 2
53 26 3. GBD 2015 Risk Factors Collaborators. Global, regional, and national comparative risk assessment of S
54 27 79 behavioural, environmental and occupational, and metabolic risks or clusters of risks, 1990-2015: a g
55 28  systematic analysis for the Global Burden of Disease Study 2015. Lancet, 2016;388(10053):1659-1724 o
56 =
57 =
58 S
59 o
60 9 g
For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml %


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

b w

(eI Ne)}

11
12

13
14

15
16

17
18

19
20

21
22

23
24

25
26

27
28

29
30
31

32
33
34

35
36
37

BMJ Open

4. National Institute for Health and Environment (RIVM). Higher incidence of obesity and high blood
pressure in new adult generations 2016. Accessed on April 23, 2016. Available on http://www.rivm.nl.

5. Alleyne G, Binagwaho A, Haines A, Jahan S, Nugent R, Rojhani A, Stuckler D, Lancet NCD Action
Group. Embedding non-communicable diseases in the post-2015 development agenda. The Lancet. 2013
Feb 22;381(9866):566-74.

6. Sallis JF, Owen N, Fisher EB. 2008. Ecological models of health behavior. In Health Behavior and
Health Education: Theory, Research, and Practice (4th ed), ed. K Glanz, B Rimer, K Viswanath, pp. 464-
85. San Francisco: Jossey-Bass.

7. Papas MA, Alberg AJ, Ewing R, Helzlsouer KJ, Gary TL, Klassen AC. The built environment and
obesity. Epidemiol Rev 2007;29:129-143.

8. Millward DJ. Energy balance and obesity: a UK perspective on the gluttony v. sloth debate. Nutr Res
Rev 2013 Dec;26(2):89-109.

9. Hill JO. Understanding and addressing the epidemic of obesity: an energy balance perspective. Endocr
Rev 2006 Dec;27(7):750-761.

10. Klesges RC, Meyers AW, Klesges LM, La Vasque ME. Smoking, body weight, and their effects on
smoking behavior: a comprehensive review of the literature. Psychol Bull 1989 Sep;106(2):204-230.

11. de Wit L, Luppino F, van Straten A, Penninx B, Zitman F, Cuijpers P. Depression and obesity: a meta-
analysis of community-based studies. Psychiatry Res 2010 Jul 30;178(2):230-235.

12. Marshall NS, Glozier N, Grunstein RR. Is sleep duration related to obesity? A critical review of the
epidemiological evidence. Sleep Med Rev 2008 Aug;12(4):289-298.

13. Hall KD, Heymsfield SB, Kemnitz JW, Klein S, Schoeller DA, Speakman JR. Energy balance and its
components: implications for body weight regulation. Am J Clin Nutr 2012 Apr;95(4):989-994.

14. Popkin BM, Duffey K, Gordon-Larsen P. Environmental influences on food choice, physical activity
and energy balance. Physiol Behav 2005; 86:603—13.

15. Ding D, Gebel K. Built environment, physical activity, and obesity: what have we learned from
reviewing the literature? Health Place 2012; 18: 100-105.

16. Powell-Wiley TM, Cooper-McCann R, Ayers C. Change in Neighborhood Socio-economic Status and
Weight Gain: Dallas Heart Study. Am J Prev Med 2015; 49: 72-9.

17. Powell-Wiley TM, Cooper-McCann R, Ayers C, Berrigan D, Lian M, McClurkin M, et al. Change in
Neighborhood Socio-economic Status and Weight Gain: Dallas Heart Study. Am J Prev Med 2015
Jul;49(1):72-79.

18. Powell-Wiley TM, Ayers C, Agyemang P, Leonard T, Berrigan D, Ballard-Barbash R, et al.
Neighborhood-level socio-economic deprivation predicts weight gain in a multi-ethnic population:
longitudinal data from the Dallas Heart Study. Prev Med 2014 Sep;66:22-27.

19. Mackenbach JD, Rutter H, Compernolle S, Glonti K, Oppert JM, Charreire H, et al. Obesogenic
environments: a systematic review of the association between the physical environment and adult weight
status, the SPOTLIGHT project. BMC Public Health 2014 Mar 6;14:233-2458-14-233.

10

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 10 of 16
@

'saiIfojouyoal Jejiwis pue ‘Buiurey |v ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* (s3gv) Inauadns juswaublasug
| ap anbiydeibol|qig souaby e GZoz ‘0T aunc uo jwod fwa uadolway/:dny wol) papeojumod ‘/LT0Z Jaquwaldas /z uo £9G6/T0-.T02-uadolwa/9eTT 0T Se paysiignd 1su1) :uado CIN


http://bmjopen.bmj.com/

Page 11 of 16 BMJ Open

1

2

3 1 20. Chetty R, Hendren N, Katz LF. The effects of exposure to better neighborhoods on children: New
4 2 evidence from the Moving to Opportunity experiment. The American Economic Review. 2016 Apr

2 3 1:106(4):855-902.

; 4  21. Stroup DF, Berlin JA, Morton SC, et al. Meta-analysis of observational studies in epidemiology: A
9 5 proposal for reporting. JAMA. 2000;283(15):2008-2012.

10

11 6  22. Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A, Petticrew M, et al. Preferred reporting items for
12 7  systematic review and meta-analysis protocols (PRISMA-P) 2015 statement. Syst Rev. 2015;4(1):1.
13

14 8  23. Wells G, Shea B, O’connell D, Peterson J, Welch V, Losos M, et al. The Newcastle-Ottawa Scale
15 9  (NOS) for assessing the quality of nonrandomised studies in meta-analyses. 2000.

16

17 10 24 . West S, King V, Carey T, et al. Systems to rate the strength of scientific evidence: Summary. 2002.

19 11 25. Egger M, Davey Smith G, Schneider M, Minder C. Bias in meta-analysis detected by a simple,
20 12 graphical test. BMJ. 1997;315(7109):629-634.

21

22 13 26. Duval S, Tweedie R. Trim and fill: a simple funnel-plot—-based method of testing and adjusting for

gi 14 publication bias in meta-analysis. Biometrics. 2000 Jun 1;56(2):455-63.

gg 15 27. Higgins J, Thompson SG. Quantifying heterogeneity in a meta-analysis. Stat Med. 2002;21(11):1539-
27 16 1558.

28

29 17  28. Nordic Cochrane Centre The Cochrane Collaboration. Review Manager (RevMan)[Computer

30 18 program] Version 53. Copenhagen: The Nordic Cochrane Centre, The Cochrane Collaboration; 2014.

32 19 29. Roberto CA, Swinburn B, Hawkes C, Huang TTK, Costa SA, Ashe M, et al. Patchy progress on
33 20 obesity prevention: emerging examples, entrenched barriers, and new thinking. Lancet. 2015;385:2400—
34 21 9.

* (s3gv) Jnauadns juswaublasug
| ap anbiydeibol|qig souaby e GZoz ‘0T aunc uo jwodfwg uadolway/:dny woly papeojumoq 2T0Z Jaquwiaidas /zZ uo £9G6/T0-.T0zZ-uadolwag/9eTT 0T se paysiignd 1si1) :uado CING

36 22 30. Navalpotro L, Regidor E, Ortega P, Martinez D, Villanueva R, Astasio P. Area-based socioeconomic
37 23 environment, obesity risk behaviours, area facilities and childhood overweight and obesity:
38 24 socioeconomic environment and childhood overweight. Preventive medicine. 2012 Aug 31;55(2):102-7.

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

60 11

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

e
[Ny

el
W N

U OO AOBABRMDMBEMDIAMDIMBAEADIAEMDIMDNWOWWWWWWWWWWNDNNNNNNNNNRERPRREREREER
QOO NODUPRRWNRPOOO~NOUOPRWNRPOOONOUPAWNRPOOONOOODURMWNRPRPOOOLONO O

BMJ Open Page 12 of 16
@
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BMI
(body weight status)

1

Individual factors Lifestyle/behavioral factors Environmental factors

Genetics
Built environment

Socioeconomic

characteristics
Other individual

characteristics

Economic influences
(cost and access)

Food Physical

consumption activity

Neighborhood safety
(perceived/objective)

(energy (energy
intake) expenditure)

Social factors

Transportation
opportunities

NRIO=<PpIomw
WRAQO=~<PpImw

Family and peer
influences

Socioeconomic
characteristics

Ecological model on causations of overweight/obesity

Source: Papas et al. The built environment and obesity. Epidemiol Rev 2007
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PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis Protocols) 2015 checklist: recommended
items to address in a systematic review protocol*

Section and topic Item Checklist item Self-Evaluation
No
ADMINISTRATIVE INFORMATION
Title:
Identification 1a Identify the report as a protocol of a systematic review Yes
Update 1b If the protocol is for an update of a previous systematic review, identify as such Not applicable
Registration 2 Ifregistered, provide the name of the registry (such as PROSPERO) and registration number PROSPERO
CRD42017063889
Authors:
Contact 3a Provide name, institutional affiliation, e-mail address of all protocol authors; provide physical mailing Yes
address of corresponding author
Contributions 3b Describe contributions of protocol authors and identify the guarantor of the review yes
Amendments 4  If the protocol represents an amendment of a previously completed or published protocol, identify as such Not applicable
and list changes; otherwise, state plan for documenting important protocol amendments
Support:
Sources 5a Indicate sources of financial or other support for the review Not applicable
Sponsor 5b  Provide name for the review funder and/or sponsor Not applicable
Role of sponsor or 5c Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the protocol Not applicable
funder
INTRODUCTION
Rationale 6 Describe the rationale for the review in the context of what is already known Yes
Objectives 7 Provide an explicit statement of the question(s) the review will address with reference to participants, Yes
interventions, comparators, and outcomes (PICO)
METHODS
Eligibility criteria 8 Specify the study characteristics (such as PICO, study design, setting, time frame) and report Yes
characteristics (such as years considered, language, publication status) to be used as criteria for eligibility
for the review
Information sources 9 Describe all intended information sources (such as electronic databases, contact with study authors, trial Yes
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registers or other grey literature sources) with planned dates of coverage

Search strategy 10 Present draft of search strategy to be used for at least one electronic database, including planned limits,  Yes (Additional file 3)
such that it could be repeated
Study records:
Data management 11a Describe the mechanism(s) that will be used to manage records and data throughout the review Yes
Selection process 11b State the process that will be used for selecting studies (such as two independent reviewers) through each Yes
phase of the review (that is, screening, eligibility and inclusion in meta-analysis)
Data collection 11c Describe planned method of extracting data from reports (such as piloting forms, done independently, in ~ Yes
process duplicate), any processes for obtaining and confirming data from investigators
Data items 12 List and define all variables for which data will be sought (such as PICO items, funding sources), any pre- Yes
planned data assumptions and simplifications
Outcomes and 13 List and define all outcomes for which data will be sought, including prioritization of main and additional Yes
prioritization outcomes, with rationale
Risk of bias in individual 14 Describe anticipated methods for assessing risk of bias of individual studies, including whether this will be Yes
studies done at the outcome or study level, or both; state how this information will be used in data synthesis
Data synthesis 15a Describe criteria under which study data will be quantitatively synthesised Yes
15b If data are appropriate for quantitative synthesis, describe planned summary measures, methods of Yes
handling data and methods of combining data from studies, including any planned exploration of
consistency (such as I°, Kendall’s 1)
15c Describe any proposed additional analyses (such as sensitivity or subgroup analyses, meta-regression)  Yes
15d If quantitative synthesis is not appropriate, describe the type of summary planned
Meta-bias(es) 16 Specify any planned assessment of meta-bias(es) (such as publication bias across studies, selective Yes
reporting within studies)
Confidence in cumulative 17 Describe how the strength of the body of evidence will be assessed (such as GRADE) Yes (NOS and AHRQ tool)

evidence

*It is strongly recommended that this checklist be read in conjunction with the PRISMA-P Explanation and Elaboration (cite when available) for
important clarification on the items. Amendments to a review protocol should be tracked and dated. The copyright for PRISMA-P (including
checklist) is held by the PRISMA-P Group and is distributed under a Creative Commons Attribution Licence 4.0.
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PubMed Search strategy

Search

Query

Hits*

#1

(((((((Body WeightfMeSH Terms]) OR Body Mass Index[MeSH Terms])
OR Body weight[Title/Abstract]) OR Weight[Title/Abstract]) OR
Obesity[Title/Abstract]) OR Overweight[Title/Abstract]) OR Over-
weight[Title/Abstract]) OR BMI[Title/Abstract]

1049827

#2

(((((((((((((Residence Characteristics/statistics and numerical data[MeSH
Terms]))) OR Residence Characteristics/standards[MeSH Terms]) OR
Residence Characteristics/economics[MeSH Terms]) OR Poverty
Areas[MeSH Terms]) OR neighborhood socioeconomic*[Title/Abstract])
OR neighbourhood socioeconomic *[Title/Abstract]) OR neighborhood-
level socioeconomic*[Title/Abstract]) OR neighbourhood-level
socioeconomic*[Title/Abstract]) OR neighborhood socio-
economic*[Title/Abstract]) OR neighbourhood socio-economic
*[Title/Abstract]) OR neighborhood-level socio-economic*[Title/Abstract])

OR neighbourhood-level socio-economic*[Title/Abstract]

15170

#3

#1 AND #2

1271

*= Date of search: April 29, 2017

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘saIfojouyoal Jejiwis pue ‘Buiurey | ‘Buluiw elep pue 1xa1 01 pale|al sasn 1o Buipnjoul ‘1ybliAdoo Aq paloalold

* (s3gv) Jnauadns juswaublasug
| ap anbiydeibol|qig souaby 1e GZoz ‘0T aunc uo jwod fwg uadolway/:dny wol) papeojumoq 2T0Z Jaquiaidas /zZ uo 296/ T0-.T0Z-uadolwa/9eTT 0T se paysiignd 1si1) :uado CING


http://bmjopen.bmj.com/

BMJ Open Page 16 of 16
o

©CoO~NOUTA,WNPE

E<

What does my neighborhood have to do with my weight? A protocol for systematic review ‘5

©

and meta-analysis of the association between neighborhood socio-economic status and g

body weight. @

©

c

=2

=

PRISMA Flow Diagram 3

QD

7]

(=Y

o

e

S &

) ) [e))

e o

< — , — = 3

2 Records identified through Additional records identified 2 3

] database searching through other sources § 2

£ (n=") (n=") < R

; g 3

= ~ 7

N

s 2
\ 4 \ 4 c

— s S

PR Records after duplicates removed @ X

(n=") S &

c T

w Mo

7) 373

(= -~ 0T

E sG e

=

o v 22N

5 825

v Records screened | Records excluded °2g

(n=") g (=) gGog

T S

— geo

D_(_D'%’_

o< o

v B2

@ > =

. . 3 W o

Full-text articles Full-text articles 5 m3

> assessed for eligibility » excluded, with reasons 2T =

= - — < ©

3 (n=) (n=) > 2

B 5 2
w =.

5 S

> ]

@ 3

p =2

_J 5 3

o B

o 3

v 3 3

5 g

Studies included in 7 o

. . . O c

§ quantitative synthesis S 3

S (meta-analysis) 2 B
(8] = «

(= (n ) T B

-— (%] N

. a1

8

>

—S «Q

0]

>S5

o

(0]

@

=2

=

«Q

Q

©

>

=z

o

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml =



http://bmjopen.bmj.com/

BMJ Open

BM) Open

What does my neighborhood have to do with my weight? A
protocol for systematic review and meta-analysis of the
association between neighborhood socio-economic status

and body weight.

Journal:

BMJ Open

Manuscript ID

bmjopen-2017-017567.R1

Article Type:

Protocol

Date Submitted by the Author:

16-Jun-2017

Complete List of Authors:

Mohammed, Shimels Hussien; University of Gondar, Nutrition; Tehran
University of Medical Sciences, Community Nutrition

Birhanu, Mulugeta ; Universiteit Groningen Faculteit voor
Geneeskunde, Epidemiology

Sissay, Tesfamichael Awoke ; Universiteit Groningen Faculteit voor
Geneeskunde, Epidemiology

Habtewold, Tesfa; Debre Berhan University, Nursing; Universiteit
Groningen Faculteit voor Geneeskunde, Epidemiology

Tegegne, Balewgizie; Universiteit Groningen Faculteit voor
Geneeskunde, Epidemiology

Esmaillzadeh, Ahmad; Tehran University of Medical Sciences, Community

Nutrition

<b>Primary Subject
Heading</b>:

Public health

Secondary Subject Heading:

Nutrition and metabolism, Epidemiology

Keywords:

EPIDEMIOLOGY, NUTRITION & DIETETICS, PUBLIC HEALTH

ARONE”

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

'sai1fojouyoal Jejiwis pue ‘Buiurey |v ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* (s3gv) Jnauadns juswaublasug
| ap anbiydeiBollqig sousby 1e GZoz ‘0T aung uo /wod fwg uadolway/:dny wolj pspeojumod "/T0Z J8quwia1das /g uo /95/T0-.T0Z-uadolwag/9eTT 0T Se paysiignd 1s.i) :usdo CING


http://bmjopen.bmj.com/

Page 1 of 15 BMJ Open

1

2

2 1 What does my neighborhood have to do with my weight? A protocol for

5

6 2 systematic review and meta-analysis of the association between neighborhood
-

g 3 socio-economic status and body weight.

10

11 4

12

13

1; 5  Shimels Hussien Mohammed" %, Mulugeta Molla Birhanu®, Tesfamichael Awoke Sissay*, Tesfa
i? 6 Dejenie Habtewold®*, Balewgizie Silesh Tegegn®, Ahmad Esmaillzadeh?*

18

19

20

21

2:23 8  'Department of Nutrition, Institute of Public Health, University of Gondar, Gondar,
24

25 9  Ethiopia.

26

27

28 10  *Department of Community Nutrition, School of Nutrition and Dietetics, Tehran University of

30 11  Medical Sciences, Tehran, Iran.

33 12 Department of Nursing, Debre Berhan University, Debre Berhan, Ethiopia.

* (s3gv) Jnauadns juswaublasug
| ap anbiydeibol|qig souaby e GZoz ‘0T aunc uo jwodfwg uadolway/:dny woly papeojumoq 2T0Z Jaquwiaidas /zZ uo £9G6/T0-.T0zZ-uadolwag/9eTT 0T se paysiignd 1si1) :uado CING

36 13 “Department of Epidemiology, University Medical Center Groningen, Groningen University,

38 14  Groningen, The Netherlands.

41 15

44 16  Correspondence to:

47 17  Prof. Ahmad Esmaillzadeh (PhD): a.esmaillzadeh@gmail.com

50 18

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

52 19
54 20

56 21

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

©CoO~NOUTA,WNPE

N o o A wWwN

(0]

10
11
12
13
14
15

16
17
18
19

20
21

22
23

24

25

26

27

28

29

BMJ Open

Abstract

Introduction: Obesity is among the major public health threats across all regions of the World
and still on the rise. Previous studies have shown an increased risk of overweight/obesity,
related with poor neighborhoods’ socio-economic status (NSES). To date, there is no systematic
review and meta-analysis of studies that reported on NSES-overweight/obesity association. The
aim of this study is to systematically review and meta-analyze the existing evidence on the

association of NSES with overweight/obesity.

Methods and analysis: Cross-sectional and longitudinal studies published in English, from
inception to May 15, 2017, will be systematically searched in the PubMed, EMBASE, Web of
Sciences and Google Scholar databases. Selection, screening, reviewing and data extraction
will be done by two reviewers, working independently and in duplicate. The Newcastle-Ottawa
Scale (NOS) will be used to assess the quality of evidence. Publication bias will be checked by
visual inspection of funnel plots and Egger’s regression test. Heterogeneity will be checked by

2

Higgins’s method (I statistics). Meta-analysis will be done if the studies are sufficiently

homogeneous.

Ethics and dissemination: Ethical clearance is not required, as we will be using data from
published articles. Scientific integrity measures will be ensured in all stages of this study.
Findings will be communicated through publication in a peer-reviewed journal and presentations

at research conferences.

Review registration: This protocol has been registered with the International Prospective
Register of Systematic Reviews (PROSPERO); ID: CRD42017063889.

Keywords: Neighborhood socio-economic status, Obesogenic environment, Overweight,

Obesity, BMI, Body mass index

Strengths and limitations of this study

o First systematic review and meta-analysis on NSES-overweight/obesity association.

o Wider representativeness, by including individuals of all age groups and from all regions.
e Observational studies will limit making causal inference.

e Lack of uniformity in measures of NSES may undermine comparability of studies.
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1

2

3 1

4

5 .

6 2 Introduction

2

g 3 Obesity is a global public health threat, still on the rise and with negative consequences at both
10 4 individual and societal levels." Over the past three decades, there has been an enormous
g 5 increase in the prevalence of overweight or obesity." 2 Worldwide, 39% of adults aged 18 years
13 6 and above were overweight in 2014. In the same year, 13% of adults were obese; more than
14

15 7  double of the figure in 1980. ® Consecutive generations are at a higher risk; developing obesity
i? 8 atan early age and at a higher rate.* The World Health Organization (WHO) has adopted the
18 9 prevention and control of obesity as a central priority agenda and recommends nations to make
19

20 10  a substantial improvement with regard to the current trend of obesity.°

21

22 11  Obesity is a multi-causal phenomenon with a web of multiple and interacting risk factors,
24 12 originating from various levels.®* ” The neighborhood in which individuals live has a strong
25 13  influence on one's choice and adoption of health-enhancing behaviors, and consequently, the
27 14  development of overweight/obesity.® ° Studies have shown that irrespective of individual-level
15  socio-economic status, people living in poor neighborhoods are more likely to have an
30 16  increased risk of overweight/obesity, compared to those living in better-off neighborhoods.'®"?
32 17  Availability, access, and utilization of health enhancing options are often limited in poor
33 18  neighborhoods; while junk food items, alcohol, and drug are readily available.”® Streets’

35 19  walkability and safety are often compromised; thus, limiting resident's movement.” ' Poor

* (s3gv) Jnauadns juswaublasug
| ap anbiydeibol|qig souaby 1e GZoz ‘0T aunc uo jwodfwg uadolway/:dny woly papeojumoq 2T0Z Jaquwiaidas /zZ uo £9G6/T0-.T0zZ-uadolwag/9eTT 0T se paysiignd 1si1) :uado CING

37 20 neighborhood socio-economic conditions have also been linked to stress and depression, which

38 21  were reported to be associated with obesity. "

22  Recently, investigating environmental drivers of obesity has been identified as a priority agenda
42 23 and attracted researchers’ attention.”® A number of studies were conducted and showed
44 24 important results; including showing how poor neighborhoods promote obesogenic lifestyles and
25 bear a higher burden of obesity and its associated consequences.'®' However, there is
47 26  variation in the studies; including population groups studied, geographical coverage, measures

49 27  of NSES and attributable risks. To date, there is no systematic review and meta-analysis of

'saiIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

50 28  studies that reported on NSES-overweight/obesity relationship. We believe synthesizing these
52 29  studies could fill the gap in the literature, and also provide a stronger evidence for policy-making
54 30 processes, as there is an increasing recognition of systematic review and meta-analysis findings
55 31 in these processes. Thus, we will systematically review and meta-analyze studies on the

57 32  association of NSES with overweight/obesity. The study will be comprehensive in terms of both
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geographic coverage and population groups addressed; such that studies across all regions of

the world and individuals of different age groups will be included.
Methods and analysis

We will undertake systematic review and meta-analysis answering three linked research

questions: -

1. What is the existing evidence on the risks of overweight/obesity associated with the
different NSES profiles?

2. How do neighborhood socioeconomic conditions influence overweight/obesity (mediating
factors)?

3. What are the population groups who are more vulnerable to the obesogenic influence of

poor NSES (moderating factors)?
Protocol registration and review reporting

This systematic review and meta-analysis has been registered with the International
Prospective Register of Systematic Reviews (PROSPERO), registration number
CRD42017063889, available on this site
https://www.crd.york.ac.uk/PROSPERO/display_record.asp?ID=CRD42017063889. This

protocol has been developed in accordance with the recommendations of the Meta-analysis of

Observational Studies in Epidemiology (MOOSE) guideline'” and the Preferred Reporting Items

t.'® The review

for Systematic Reviews and Meta-Analyses Protocol (PRISMA-P) statemen
process will follow the conditions specified in this protocol and the results will be reported based

on the PRISMA statement and MOOSE guidelines.
Eligibility

All observational studies (cross-sectional, case-control and cohort) will be included, provided
report was done on the association of NSES with weight status; weight change, overweight,
obesity or body mass index (BMI). Report of the studies (at least the abstract) should be in

English language. We will include all studies published from inception to May 15, 2017.
Data source and search strategy

A literature search will be done using 4 databases: PubMed, EMBASE, Web of Sciences and
Google Scholar. The search will be done systematically by using a combination of free texts and

MeSH terms. In consultation with an experienced librarian, search strings and models have

4
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o8}
g
1 g
2 >
2 1  been developed for PubMed (refer to Supplementary file 1: PubMed search strategy) and will be 3
5 2 adopted to the other databases. The database searches will be supplemented by hand- g
6 : . S : =
7 3 searching reference lists of identified articles. S
[¢°]
8 o
9 4 Inclusion and exclusion criteria i
10 o S
g 5  We will include studies in which the association of NSES with overweight/obesity was reported, % Q
o —
13 6 irrespective of sex, age, geographic location and time of the study. The main outcome of T _5
14 S
15 7 interest is overweight/obesity, reported by BMI or related indices. The main exposure of interest % E
16 8 is NSES, measured by composite indexes like NSES, neighborhood deprivation, and 2 B
17 B
18 9 neighborhood economic hardship. Articles will be excluded on any one of the following ‘% =
N
:zlg 10  conditions: (1) focused primarily on physical, policy or social environment, (2) language other 3 §
g; 11  than English (at least the abstract is not in English), (3) citations without full text, and (4) % S
N
23 12 qualitative studies, book chapters, symposium and conference proceedings, essays, ‘% §
gg 13 commentaries, editorials, and case reports. § rjn-('z’
nwn
26 — (‘_DO_
27 14  Study selection %‘:SD °
28 23R
~ @~
ég 15 The results of database searches will be exported to RefWorks version 2.0 program ggg
[CR%2)
31 16  (http:/www.refworks.com) and de-duplicated. Titles and/or abstracts of studies retrieved using 5% 5
> :'O
gé 17  the search strategy and from additional sources will be screened by two reviewers (SHM, §8§
Q2
gg 18 MMB), independently and in duplicate, to determine eligibility for full-text screening. ggg
36 19 Disagreement on eligibility will be resolved by consensus. After consensus reached, the full text g@g
‘.Q . —+
g; 20 of eligible articles will be retrieved for extended review and screened by SHM and MMB, 3 =
- o
39 21 independently and in duplicate. Any disagreement between the reviewers over the eligibility of o (—33
40 3.
41 22 particular studies will be resolved by discussion. The screening and selection process of 3 ?‘3
o
jé 23 reviewed articles will be illustrated using PRISMA flow diagram (refer to Supplementary file 2: 93’ 3
(@]
44 24  PRISMA flow diagram). g: g
46 25  Data abstraction g o
p %
49 26 Two review authors (SHM, TDH) will extract data, independently and in duplicate. Discrepancies § 5
s N
22 27  will be identified and resolved by consensus or a third reviewer (MMB) as appropriate. A 3 §
52 28 standardized format (refer to Supplementary file 3: Data abstraction form) will be used for data °;i
53 . L . . . .
54 29  abstraction and the following information will be abstracted from each eligible article: - E
o
55 @
56 30 1. Study identification (title, first author, year of publication) 2
57 =
58 S
: s %
Qo
. . . . .. o
For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml =


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

O 00 N OO U B W N =

10

11
12
13
14
15

16

17
18
19
20
21
22
23
24
25
26
27
28
29
30

31
32

BMJ Open

2. Study characteristics (country/region, study design, sample size, follow-up period for
longitudinal studies)

Participants demographic factors (mean age, proportion of men)

NSES measurement method and value (category)

Weight status (index and mean value)

o o bk~ w

Measures of association between NSES and weight status (RR/OR with 95% confidence
interval)
7. Information concerning adjustments (univariate versus multivariate analyses and

confounding variables)
Assessment of study quality

All included studies will be assessed by two reviewers (SHM, TDH), independently and in
duplicate. In grading quality of studies, we will be guided by the Newcastle-Ottawa Scale
(NOS)™. Ratings for each study will be compared between the two evaluators, with discrepancy
resolved by consensus or a third mediating reviewer (MMB), as necessary. Consensus will be

reached on the final rating of included articles.
Statistical analysis

We will check funnel plots to investigate publication bias. If funnel plots show asymmetry,
Egger's regression test will be performed.?’ Publication bias will be assumed at P value <0.1.
Should publication bias found, we will apply the Duval and Tweedie trim-and-fill method.?' This
method is based on the assumption that the effect sizes of all the studies are normally
distributed around the center of the funnel plot; i.e. in the event of asymmetries, it adjusts for the
potential effect of unpublished studies. Heterogeneity between studies will be assessed by
using the x2 test for the Cochran’s Q statistic and calculated I, an estimate of the proportion of

1,2 1> value less

variance explained by between-study heterogeneity. According to Higgins et a
than 50% represents a none-substantial level of heterogeneity. The data will guide us whether
to do subgroup analysis. However, given that there are variations in methods of measuring
NSES and NSES-overweight/obesity association varies from country to country, we will do
subgroup analyses by NSES measures and countries’ economic level (high vs. low). We will
also consider subgroup analysis by age, gender, and BMI levels, in case we find high

heterogeneity.

Studies will be presented a summary table and forest plot(s). Meta-analysis will be done to pool

estimates (OR/RR, 95% CI). Descriptive summary report of each study will be provided if

6
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1

2

2 1  pooling of data is not feasible due to a substantial heterogeneity among studies. Assuming there
5 2 might be variation in the studies and their reports, we will use random effect and weighting
6

7 3 method in determining pooled estimates. Review Manager (RevMan) version 5.3.5 (Cochrane
g 4  Informatics and Knowledge Management Department) for Windows® will be used for the
10 5 analysis.

11

12 6

13

14 . .

15 7 Discussion

16

17 8 The findings of this study will have important policy implications. By pooling the existing
ig 9 evidence on the link of NSES with overweight/obesity, we will provide a strong evidential basis

20 10 for decision making. We will also synthesize and report the potential moderating and mediating
22 11 factors in the association; thereby, showing what particular population groups are more
12 vulnerable to the obesogenic influences of neighborhood deprivation. In these ways, it will
25 13 highlight the need of a comprehensive obesity prevention and control strategies unlike the
27 14  current approach, which is mainly focused on addressing individual-level behavioral factors.
28 15  More specifically, it will help to make recommendations that it is worth considering to address
30 16  NSES disparity, and the groups more vulnerable to its obesogenic influence. We believe that
32 17  addressing neighborhood deprivation by bringing healthy choices closer and affordable to
33 18  everyone could facilitate the adoption of health-enhancing behaviors; thereby contributing to the

35 19  effort to the goal of curbing obesity.

* (s3gv) Jnauadns juswaublasug
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37 20 We anticipate some potential limitations and strengths in our study. The inclusion of
39 21  observational studies will preclude making a causal inference as reverse causality cannot be
22 ruled out. The lack of uniformity in the approaches of measuring NSES may undermine the
42 23 comparability of studies. Cautious sub-grouping and analysis will be done to address that. To
44 24  our knowledge, this will be the first systematic review and meta-analysis on the topic.
45 25  Furthermore, the study will have Wider representativeness, by including individuals of all age

47 26 groups and from all regions.

49 27
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50 28 Ethics and dissemination

54 29  We are not seeking ethical clearance for this study because we will be using publicly available
56 30 secondary data from published studies. However, we will ensure scientific integrity in the

57 31  processes of the work, including an unbiased presentation of results. The final findings will be

6 7
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published in a peer-reviewed international journal. Efforts will be made to present findings at

relevant public health or nutrition conferences.
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What does my neighborhood have to do with my weight? A protocol for systematic

review and meta-analysis of the association between neighborhood socio-economic

status and body weight.

PubMed Search strategy

Search

Query

Hits*

#1

(((((((Body Weight[MeSH Terms]) OR Body Mass Index[MeSH Terms])
OR Body weight[Title/Abstract]) OR Weight[Title/Abstract]) OR
Obesity[Title/Abstract]) OR Overweight[Title/Abstract]) OR Over-
weight[Title/Abstract]) OR BMI[Title/Abstract]

1049827

#2

(((((((((((((Residence Characteristics/statistics and numerical
data[MeSH Terms]))) OR Residence Characteristics/standards[MeSH
Terms]) OR Residence Characteristics/economics[MeSH Terms]) OR
Poverty Areas[MeSH Terms]) OR neighborhood
socioeconomic*[Title/Abstract]) OR neighbourhood socioeconomic
*[Title/Abstract]) OR neighborhood-level
socioeconomic*[Title/Abstract]) OR neighbourhood-level
socioeconomic*[Title/Abstract]) OR neighborhood socio-
economic*[Title/Abstract]) OR neighbourhood socio-economic
*[Title/Abstract]) OR neighborhood-level socio-
economic*[Title/Abstract]) OR neighbourhood-level socio-

economic*[Title/Abstract]

15170

#3

#1 AND #2

1271

*= Date of search: April 29, 2017
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between neighborhood socio-economic status and body weight.

PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis Protocols) 2015 checklist: recommended
items to address in a systematic review protocol*

Section and topic Item Checklist item Self-Evaluation
No
ADMINISTRATIVE INFORMATION
Title:
Identification 1a Identify the report as a protocol of a systematic review Page 4
Update 1b  If the protocol is for an update of a previous systematic review, identify as such Not applicable
Registration 2 Ifregistered, provide the name of the registry (such as PROSPERO) and registration number Page 4
Authors:
Contact 3a Provide name, institutional affiliation, e-mail address of all protocol authors; provide physical mailing Page 1
address of corresponding author
Contributions 3b Describe contributions of protocol authors and identify the guarantor of the review Page 7
Amendments 4  If the protocol represents an amendment of a previously completed or published protocol, identify as such Not applicable
and list changes; otherwise, state plan for documenting important protocol amendments
Support:
Sources 5a Indicate sources of financial or other support for the review No financial support, page 8
Sponsor 5b  Provide name for the review funder and/or sponsor Not applicable
Role of sponsor or 5c Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the protocol Not applicable
funder
INTRODUCTION
Rationale 6 Describe the rationale for the review in the context of what is already known Page 3
Objectives 7  Provide an explicit statement of the question(s) the review will address with reference to participants, Page 4
interventions, comparators, and outcomes (PICO)
METHODS
Eligibility criteria 8 Specify the study characteristics (such as PICO, study design, setting, time frame) and report Page 4

characteristics (such as years considered, language, publication status) to be used as criteria for eligibility
for the review

Information sources

Describe all intended information sources (such as electronic databases, contact with study authors, trial Page 4
registers or other grey literature sources) with planned dates of coverage
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1

é What does my neighborhood have to do with my weight? A protocol for systematic review and meta-analysis of the association

4 between neighborhood socio-economic status and body weight.

5

? Search strategy 10 Present draft of search strategy to be used for at least one electronic database, including planned limits,  Additional file 2

8 such that it could be repeated

9 Study records:

10 Data management 11a Describe the mechanism(s) that will be used to manage records and data throughout the review Page 5

11 Selection process 11b State the process that will be used for selecting studies (such as two independent reviewers) through each Page 5

12 phase of the review (that is, screening, eligibility and inclusion in meta-analysis)

13 Data collection 11c Describe planned method of extracting data from reports (such as piloting forms, done independently, in  Page 5

14 process duplicate), any processes for obtaining and confirming data from investigators

15 Dataitems 12 List and define all variables for which data will be sought (such as PICO items, funding sources), any pre- Page 5

16 planned data assumptions and simplifications

17  Outcomes and 13 List and define all outcomes for which data will be sought, including prioritization of main and additional Page 5

18 prioritization outcomes, with rationale

19 Risk of bias in individual 14 Describe anticipated methods for assessing risk of bias of individual studies, including whether this will be Page 6

20 studies done at the outcome or study level, or both; state how this information will be used in data synthesis

21  Data synthesis 15a Describe criteria under which study data will be quantitatively synthesised Page 6

22 15b If data are appropriate for quantitative synthesis, describe planned summary measures, methods of Page 6

23 handling data and methods of combining data from studies, including any planned exploration of

24 consistency (such as I, Kendall’s )

25 15¢c Describe any proposed additional analyses (such as sensitivity or subgroup analyses, meta-regression) Page 6

26 15d If quantitative synthesis is not appropriate, describe the type of summary planned Page 6

217 Meta-bias(es) 16 Specify any planned assessment of meta-bias(es) (such as publication bias across studies, selective Page 6

28 reporting within studies)

ég Confidence in cumulative 17 Describe how the strength of the body of evidence will be assessed (such as GRADE) Page 6
evidence

31 *It is strongly recommended that this checklist be read in conjunction with the PRISMA-P Explanation and Elaboration (cite when available) for

32 important clarification on the items. Amendments to a review protocol should be tracked and dated. The copyright for PRISMA-P (including

22 checklist) is held by the PRISMA-P Group and is distributed under a Creative Commons Attribution Licence 4.0.

35

36

37

38

39

40

41

42

43

44

45
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Abstract

Introduction: Individuals living in poor neighbourhoods are at a higher risk of
overweight/obesity. There is no systematic review and meta-analysis study on the association of
NSES with overweight/obesity. We aimed to systematically review and meta-analyse the

existing evidence on the association of NSES with overweight/obesity.

Methods and analysis: Cross-sectional, case-control, and cohort studies published in English,
from inception to May 15, 2017, will be systematically searched using databases: PubMed,
EMBASE, Web of Sciences and Google Scholar. Selection, screening, reviewing, and data
extraction will be done by two reviewers, independently and in duplicate. The Newcastle-Ottawa
Scale (NOS) will be used to assess the quality of evidence. Publication bias will be checked by
visual inspection of funnel plots, and Egger’s regression test. Heterogeneity will be checked by
Higgins’s method (I? statistics). Meta-analysis will be done to estimate the pooled odd ratio
(OR). Narrative synthesis will be performed if meta-analysis is not feasible due to high

heterogeneity of studies.

Ethics and dissemination: Ethical clearance is not required as we will be using data from
published articles. Findings will be communicated through a publication in a peer-reviewed

journal and presentations at professional conferences.

Review registration: This protocol is registered in the International Prospective Register of
Systematic Reviews (PROSPERO), ID: CRD42017063889.

Keywords: Neighborhood socioeconomic status, Obesogenic environment, Overweight,
Obesity, BMI

Strengths and limitations of this study

e To the best of our knowledge, this is the first systematic review and meta-analysis to

examine NSES-overweight/obesity association.

o The study will have wider representativeness, including individuals of all age groups and

from all continents.

e The lack of uniformity in measures of NSES may yield significant heterogeneity and

undermine comparability of studies.
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1

2

2 1 Introduction

2 2 Obesity is a global public health threat, with negative consequences at both individual and
; 3 societal levels." Over the past three decades, there has been an enormous increase in the
20 4  prevalence of overweight or obesity.” > Worldwide, 39% of adults aged 18 years and above
11 5  were either overweight in 2014. In the same year, 13% of adults were obese; more than double
ig 6  of the figure in 1980. * Consecutive generations are at a higher risk; developing obesity at an
14 7 early age and at a higher rate.* The World Health Organization (WHO) has adopted the
ig 8 prevention and control of obesity as a priority agenda and recommends nations to make a
g 9  substantial improvement with regard to the current trend.’

20 10 Obesity has multiple risk factors, including those related with the environment.® ’ The
21 11  neighbourhood in which individuals live has a strong influence on one's choice and adoption of
23 12 health enhancing behaviors and consequently, the development of overweight/obesity.® °
o5 13 Studies have shown that irrespective of individual-level socioeconomic status, people living in
26 14  poor neighborhoods are more likely to be overweight/obesity, compared with those living in
28 15  better-off neighbourhood.®"? Availability, access, and utilization of health enhancing options are
16  often limited in poor neighbourhoods, while fast food, alcohol, and drug are readily available.™
31 17  Streets’ walkability and safety are often compromised, thus limiting resident’s movement." ™
33 18  Poor neighbourhood socioeconomic conditions have also been linked to stress and depression

34 19 which are also risks for obesity.'
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37 20 Investigating environmental drivers of obesity has increased recently.’® A number of studies
38 21 were conducted and showed important results, including showing how poor neighbourhoods
40 22 promote obesogenic lifestyles and result in a higher proportion of overweight/obese
23 individuals."®" However, there is variation in the studies, including population groups studied,
43 24 geographical coverage and measures of NSES. To the best of our knowledge, there is no
45 25  systematic review and meta-analysis of studies that reported on NSES-overweight/obesity
46 26  relationship. We believe synthesizing these studies may fill the gap in the literature and provide
48 27  a stronger evidence for policy making as there is an increasing recognition of systematic review

50 28 and meta-analysis findings in the policy making processes. Thus, we will systematically review

'saiIfojouyoal Jejiwis pue ‘Buiurey |v ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

51 29 and meta-analyze studies that reported on the association of NSES with overweight/obesity.
53 30 The study will be comprehensive in terms of both geographic coverage and population groups
31 addressed, such that studies across all continents and individuals of different age groups will be
56 32 included.
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Methods

We will undertake systematic review and meta-analysis answering three linked research

qguestions: -

1. What is the existing evidence on the risk of overweight/obesity associated with NSES?

2. How do neighbourhood socioeconomic conditions influence overweight/obesity
(mediating factors)?

3. What are the population groups who are more vulnerable to the obesogenic influences

of poor NSES (moderating factors)?
Protocol registration and reporting

This protocol is registered in PROSPERO, registration number CRD42017063889. This protocol
reporting follows the recommendations of the Meta-analysis of Observational Studies in
Epidemiology (MOOSE) guideline'” and the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses Protocol (PRISMA-P) statement.”® The review process will follow the
approach specified in this protocol. The results will be reported based on the PRISMA statement
and MOOSE guidelines.

Eligibility

All observational studies (cross-sectional, case-control and cohort) will be included, provided
they reported the association of NSES with weight status, which includes weight change,
overweight, obesity, or body mass index (BMI). Report of the studies (at least the abstract)
should be in the English language. We will include all studies published from inception to May
15, 2017.

Data source and search strategy

A systematic literature search will be done using 4 databases: PubMed, EMBASE, Web of
Sciences and Google Scholar. The search will be done using a combination of free texts and
MeSH terms. In consultation with an experienced librarian, search model was developed for
PubMed (refer to Supplementary file 1 PubMed search strategy). The model will be adopted to
the other databases. The database search will be supplemented by hand-searching reference

lists of identified articles.
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1

2

2 1 Inclusion and exclusion criteria

2 2 We will include studies in which the association of NSES with overweight/obesity was reported
; 3 irrespective of sex, age, geographic location, and study year. The main outcome of interest is
9 4  overweight/obesity, reported by BMI or related indices. The main exposure of interest is NSES,
ﬂ 5 measured by composite indices like NSES-, neighbourhood deprivation-, or neighbourhood
ig 6 economic hardship- indices. Articles will be excluded on any one of the following conditions: (1)
14 7  focused primarily on physical, policy or social environment, (2) language other than English, (3)
ig 8 no full text, or (4) qualitative studies, book chapters, symposium and conference proceedings,
g 9 essays, commentaries, editorials, and case reports.

19 .

20 10  Study selection

21

22 11  Articles from the database searches will be imported into RefWorks version 2.0 program

24 12 (http://www.refworks.com) and de-duplicated. To determine eligibility for full-text screening, title
25 13  and abstract of the studies will be screened by two reviewers independently. Disagreement on
27 14 eligibility will be resolved by consensus. After consensus reached, the full text of eligible articles
29 15  will be retrieved for an extended review and screened by SHM and MMB, independently and in
30 16  duplicate. The screening and selection process of reviewed articles will be illustrated using

32 17  PRISMA flow diagram (refer to Supplementary file 2 PRISMA flow diagram).

34 18 Data abstraction

* (s3gv) Jnauadns juswaublasug
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37 19  Two review authors (SHM, TDH) will extract data, independently and in duplicate. Discrepancies
38 20  will be resolved by consensus. We will use a standardized format (refer to Supplementary file 3

40 21  Data abstraction form) to extract the following information from each eligible article: -

'salIfojouyoal Jejiwis pue ‘Buiureny |v ‘Buluiw elep pue 1xa1 01 pale|al sasn 1oj Buipnjoul ‘1ybliAdoo Aq paloalold

jé 22 1. Study identification (title, first author, year of publication)

44 23 2. Study characteristics (country/region, study design, sample size, follow-up period for
jg 24 longitudinal studies)

47 25 3. Participants demographic factors (mean age, proportion of men)

48

49 26 4. NSES measurement method and category of NSES

22 27 5. Weight status (indices and mean value)

52 28 6. Measures of association between NSES and weight status (RR/OR with 95% confidence
gj 29 interval)

22 30 7. Information on adjustments (multivariate analyses, confounding variables)

57 .

53 31 Assessment of study quality

59

6 5
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All included studies will be assessed by two reviewers (SHM, TDH), independently and in
duplicate. In grading the quality of studies, we will be guided by the Newcastle-Ottawa Scale
(NOS)™. Ratings for each study will be compared between the two evaluators and discrepancy,

if any, will be resolved by consensus.
Statistical analysis

We will check funnel plots to investigate publication bias. If funnel plots show asymmetry,
Egger's regression test will be performed.? Publication bias will be assumed at P-value <0.1. If
we find publication bias, we will apply the Duval and Tweedie trim-and-fill method.?" This
method is based on the assumption that the effect sizes of the studies are normally distributed
around the centre of the funnel plot; i.e. in the event of asymmetries, it adjusts for the potential
effect of unpublished studies. Heterogeneity among studies will be assessed by the x2 test for
the Cochran’s Q and I statistics, an estimate of the proportion of variance explained by
between-study heterogeneity. 1> value less than 50% represents a none-substantial level of
heterogeneity.? We will do separate analyses for low-, middle- and high-income countries.
Subgroup analyses will also be done by age, gender, BMI levels, or the types of NSES
measurement methods used in the studies which may include NSES-, neighbourhood
deprivation-, or neighbourhood economic hardship- indices. Studies will be presented a
summary table and forest plot(s). Meta-analysis will be done to pool estimates (OR/RR, 95%
Cl). Narrative synthesis will be performed if meta-analysis is not feasible due to high
heterogeneity of studies. Assuming there will be variation in the studies, we will use random
effect and weighting method in determining pooled estimates. Review Manager (RevMan)
version 5.3.5 (Cochrane Informatics and Knowledge Management Department) for Windows®

will be used for all analyses.

Discussion

The findings of this study will have important policy implications. By pooling the existing
evidence on the link of NSES with overweight/obesity, we will provide a strong evidence base
for decision making. We will also synthesize and report the potential moderating and mediating
factors in the association, thereby showing the population segments who are more vulnerable to
the obesogenic influences of neighbourhood deprivation. In these ways, it will highlight the need
for comprehensive obesity prevention and control strategies, including addressing NSES

disparities. The current approaches are mainly focused on addressing individual-level

6
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1

2

2 1  behavioural risks. We believe that addressing NSES disparities by bringing healthy choices
5 2 closer to everyone may facilitate the adoption of health-enhancing behaviours.

6

; 3 We anticipate some potential limitations and strengths in our study. The inclusion of
9 4  observational studies will preclude making a causal inference as reverse causality could not be
ig 5 ruled out. The lack of uniformity in NSES measurement methods may result in high
ig 6 heterogeneity and undermine the comparability of studies. To our knowledge, this is the first
14 7  systematic review and meta-analysis on the topic. The study will have wider representativeness
ig 8 by including individuals of all age groups and from all continents.

17

18 9

19

20 10 Ethics and dissemination

21

22

23 11 We will not seek ethical clearance for this study because we will use publicly available data from
24 12 published studies. The findings of the study will be published in a peer reviewed journal. Efforts

26 13 will be made to present findings at relevant public health or nutrition conferences.

28 14

29

32 15  Authors’ contributions
32

33 16 SHM conceived and led the study. SHM, MMB, TDH, BST, TAS and AE developed search
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PubMed Search Strategy
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Search

Query

Hits*

#1

(((((((Body Weight[MeSH Terms]) OR Body Mass Index[MeSH Terms])
OR Body weight[Title/Abstract]) OR Weight[Title/Abstract]) OR
Obesity[Title/Abstract]) OR Overweight[Title/Abstract]) OR Over-
weight[Title/Abstract]) OR BMI[Title/Abstract]

1049827

#2

(((((((((((((Residence Characteristics/statistics and numerical
data[MeSH Terms]))) OR Residence Characteristics/standards[MeSH
Terms]) OR Residence Characteristics/economics[MeSH Terms]) OR
Poverty Areas[MeSH Terms]) OR neighborhood
socioeconomic*[Title/Abstract]) OR neighbourhood socioeconomic
*[Title/Abstract]) OR neighborhood-level
socioeconomic*[Title/Abstract]) OR neighbourhood-level
socioeconomic*[Title/Abstract]) OR neighborhood socio-
economic*[Title/Abstract]) OR neighbourhood socio-economic
*[Title/Abstract]) OR neighborhood-level socio-
economic*[Title/Abstract]) OR neighbourhood-level socio-

economic*[Title/Abstract]

15170

#3

#1 AND #2

1271

*= Date of search: April 29, 2017
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1

é What does my neighbourhood have to do with my weight? A protocol for systematic review and meta-analysis of the association
4 between neighbourhood socioeconomic status and body weight.

5

6 PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis Protocols) 2015 checklist: recommended
; items to address in a systematic review protocol*

9 Section and topic Item Checklist item Self-Evaluation
10 No

E ADMINISTRATIVE INFORMATION

13 Title:

14 Identification 1a Identify the report as a protocol of a systematic review Page 1

15 Update 1b If the protocol is for an update of a previous systematic review, identify as such Not applicable

16  Registration 2 Ifregistered, provide the name of the registry (such as PROSPERO) and registration number Page 2, 4

17 Authors:

18 Contact 3a Provide name, institutional affiliation, e-mail address of all protocol authors; provide physical mailing Page 1

19 address of corresponding author

20 Contributions 3b Describe contributions of protocol authors and identify the guarantor of the review Page 7

g; Amendments 4  If the protocol represents an amendment of a previously completed or published protocol, identify as such Not applicable

23 and list changes; otherwise, state plan for documenting important protocol amendments

o4 Support:

25 Sources 5a Indicate sources of financial or other support for the review No financial support, page 7
26 Sponsor 5b Provide name for the review funder and/or sponsor Not applicable

27 Role of sponsor or 5c Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the protocol Not applicable

28 funder

ég INTRODUCTION

31 Rationale 6 Describe the rationale for the review in the context of what is already known Page 3

32  Objectives 7  Provide an explicit statement of the question(s) the review will address with reference to participants, Page 4

33 interventions, comparators, and outcomes (PICO)

gg METHODS

36 Eligibility criteria 8 Specify the study characteristics (such as PICO, study design, setting, time frame) and report Page 4

37 characteristics (such as years considered, language, publication status) to be used as criteria for eligibility

38 for the review

39 Information sources 9 Describe all intended information sources (such as electronic databases, contact with study authors, trial Page 4
registers or other grey literature sources) with planned dates of coverage
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between neighbourhood socioeconomic status and body weight.

Page 14 of 14

Search strategy

10

Present draft of search strategy to be used for at least one electronic database, including planned limits,
such that it could be repeated

Additional file 2

Study records:
Data management 11a Describe the mechanism(s) that will be used to manage records and data throughout the review Page 5
Selection process 11b State the process that will be used for selecting studies (such as two independent reviewers) through each Page 5
phase of the review (that is, screening, eligibility and inclusion in meta-analysis)
Data collection 11c Describe planned method of extracting data from reports (such as piloting forms, done independently, in  Page 5
process duplicate), any processes for obtaining and confirming data from investigators
Data items 12 List and define all variables for which data will be sought (such as PICO items, funding sources), any pre- Page 5
planned data assumptions and simplifications
Outcomes and 13 List and define all outcomes for which data will be sought, including prioritization of main and additional Page 5
prioritization outcomes, with rationale
Risk of bias in individual 14 Describe anticipated methods for assessing risk of bias of individual studies, including whether this will be Page 6
studies done at the outcome or study level, or both; state how this information will be used in data synthesis
Data synthesis 15a Describe criteria under which study data will be quantitatively synthesised Page 6
15b If data are appropriate for quantitative synthesis, describe planned summary measures, methods of Page 6
handling data and methods of combining data from studies, including any planned exploration of
consistency (such as I?, Kendall’s T)
15c Describe any proposed additional analyses (such as sensitivity or subgroup analyses, meta-regression)  Page 6
15d If quantitative synthesis is not appropriate, describe the type of summary planned Page 6
Meta-bias(es) 16 Specify any planned assessment of meta-bias(es) (such as publication bias across studies, selective Page 6
reporting within studies)
Confidence in cumulative 17 Describe how the strength of the body of evidence will be assessed (such as GRADE) Page 6

evidence

*It is strongly recommended that this checklist be read in conjunction with the PRISMA-P Explanation and Elaboration (cite when available) for
important clarification on the items. Amendments to a review protocol should be tracked and dated. The copyright for PRISMA-P (including

checklist) is held by the PRISMA-P Group and is distributed under a Creative Commons Attribution Licence 4.0.
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