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Abstract
Introduction  The built environment defines opportunities for 
healthy eating and physical activity and may thus be related 
to blood lipids. The aim of this study is to systematically 
analyse the scientific evidence on associations between built-
environment characteristics and blood lipid levels in adults.
Methods  PubMed, EMBASE and Web of Science were 
searched for peer-reviewed papers on population-based 
studies up to 9 October 2017. We included studies that 
reported on built-environment characteristics and blood 
lipid levels in adult populations (≥18 years). Two reviewers 
independently screened titles/abstracts and full-texts of 
papers and appraised the risk of bias of included studies 
using an adapted version of the Quality Assessment Tool for 
Quantitative Studies. We performed meta-analyses when five 
or more studies had sufficient homogeneity in determinant 
and outcome.
Results  After screening 6902 titles/abstracts and 141 
potentially relevant full-text articles, we included 50 studies. 
Forty-seven studies explored associations between urban 
versus rural areas with blood lipid levels. Meta-analyses on 
urban versus rural areas included 133 966 subjects from 36 
studies in total. Total cholesterol levels were significantly and 
consistently higher in urban areas as compared with rural 
areas (mean difference 0.37 mmol/L, 95% CI 0.27 to 0.48). 
Urban/rural differences in high density lipoprotein cholesterol 
were inconsistent across studies and the pooled estimate 
showed no difference (0.00 mmol/L 95% CI −0.03 to 0.04). 
Low density lipoprotein (LDL) cholesterol and triglyceride 
levels were higher in urban than in rural areas (mean 
difference 0.28, 95% CI 0.17 to 0.39 and 0.09, 95% CI 0.03 
to 0.14, respectively).
Conclusions  Total and LDL cholesterol levels and 
triglycerides were consistently higher in residents of urban 
areas than those of rural areas. These results indicate that 
residents of urban areas generally have less favourable lipid 
profiles as compared with residents of rural areas.
Prospero registration number  CRD42016043226.

Introduction
Elevated blood lipid levels are an established 
risk factor for cardiovascular diseases and 
contribute in a meaningful way to the global 
burden of disease. Globally, high total choles-
terol (TC) levels are estimated to account for 
4.5% of the total deaths.1–3 Physical activity and 
low consumption of food high in saturated 
fat and dietary cholesterol, and high intake of 
food high in unsaturated fatty acids, especially 
omega-3 fatty acids, are associated with more 
favourable blood lipid profiles.4–6 In particular, 
the favourable effects of physical activity on 
high density lipoprotein (HDL) cholesterol 
and triglycerides is well documented.7 Dietary 
and physical activity behaviour is, in turn, influ-
enced by built-environment characteristics 

Key questions

What is already known?
►► Built-environment characteristics are known to in-
fluence lifestyle behaviours such as physical activity 
and dietary behaviour.

►► These lifestyle behaviours are established determi-
nants of blood lipid levels.

What are the new findings?
►► This systematic review and meta-analysis shows 
that low density lipoprotein and total cholesterol and 
triglyceride levels are consistently less favourable in 
urban areas as compared to rural areas.

►► No overall differences in high density lipoprotein 
cholesterol were found between urban and rural 
areas.

What do the new findings imply?
►► The ongoing urbanisation worldwide may have 
health consequences related to blood lipid levels.

►► Further research is needed to better understand in 
which way urbanisation may affect blood lipid levels.

http://gh.bmj.com/
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjgh-2018-001017&domain=pdf&date_stamp=2019-01-23
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that directly and indirectly facilitate or inhibit the mainte-
nance of a healthy lifestyle.8 9 For example, the availability, 
accessibility and affordability of food and fast-food outlets 
have been found to be associated with dietary behaviour,10 
and the availability and proximity of opportunities to be 
physically active have been linked to leisure time physical 
activity.11 12 Hence, in their capacity to affect lifestyle behav-
iour, built-environment characteristics may be 'upstream' 
determinants of blood lipid levels.13–20

A common focus of the many studies that have investigated 
built-environment characteristics and blood lipid levels is 
the difference between residents of urban and rural areas. 
Urban-rural differences in blood lipid levels may be preva-
lent due to several aspects: urban areas may generally score 
higher on walkability as compared with rural areas, thereby 
facilitating light physical activity.21 22 This could have benefi-
cial effects in terms of reducing blood lipid levels for those 
living in more rural areas. Also, it may be that adults living in 
exposure to unhealthy food (outlets) may differ across urban 
and rural areas, which may influence blood lipid levels via 
dietary intake. Systematic reviews that examined urban-rural 
differences in relation to other health outcomes reported 
that rural residence is associated with higher bodyweight18 
and urban residence with higher risk/prevalence of type 2 
diabetes,23 and, in India, with higher prevalence of hyper-
tension.24 A cross-country study with 17 countries reported 
the rate of major cardiovascular events (myocardial infarc-
tion, stroke and heart failure) was higher in rural compared 
with rural areas in low-income and middle-income countries 
(LMIC).25 Interestingly, urban communities had higher risk 
factor scores. For policy makers, gaining insight into the 
health effects of urbanisation is highly relevant, as the United 
Nations projects that by 2050, 70% of the global population 
will reside in urban areas.26 27

In spite of it being a widely studied topic, a comprehen-
sive overview of the relationship between built-environ-
ment characteristics and blood lipids is lacking. Therefore, 
we aimed to systematically review and meta-analyse the 
scientific evidence on associations between built-environ-
ment characteristics potentially related to physical activity, 
sedentary behaviour, dietary habits and blood lipid levels 
in adults.

Methods
We conducted a systematic review and meta-analysis of 
studies seeking to assess the association between the built 
environment and total, HDL and low density lipoprotein 
(LDL) cholesterol; HDL/LDL cholesterol ratio and/or 
triglyceride levels. The structure of this review conforms 
to the Preferred Reporting Items for Systematic Reviews 
and Meta-Analysis (PRISMA)-statement. The protocol 
of this systematic review was published and registered in 
PROSPERO in advance (​www.​crd.​york.​ac.​uk/​prospero, 
ID:CRD42016043226).

Literature search strategy
To identify all relevant publications, we performed 
systematic searches in the bibliographic databases 

PubMed, ​EMBASE.​com and the Web of Science Core 
Collection up to 9 October 2017 (LS, RdG). Search terms 
included indexed terms from MeSH in PubMed, EMtree 
in EMBASE as well as free texts in titles and abstracts. 
Search terms related to ‘cholesterol’ or ‘triglycerides’ 
were used in combination with search terms including 
‘built environment’. Full-text, peer-reviewed articles in 
English, French and Dutch were included. Duplicate arti-
cles were excluded. The full search strategy for all data-
bases can be found in online supplementary appendix 
A. In addition, reference lists of the full-text articles 
included were searched for potentially eligible arti-
cles (ie, backward screening) and a citation search (ie, 
forward screening (RdG)).

Screening and eligibility criteria
Study designs that sought to assess associations between 
the built environment and TC, HDL and/or LDL choles-
terol and/or triglycerides were considered eligible 
for systematic review. Two authors (RdG and JL) inde-
pendently screened all potentially relevant titles and 
abstracts. Subsequently, full-texts were screened for 
eligibility using prespecified inclusion and exclusion 
criteria. Studies were included if they: (1) reported on 
adults (aged >18 years or mixed age groups, thus drawing 
separate conclusions/results for adults); (2) were popu-
lation-based; (3) were peer-reviewed, published, full-
texts; (4) reported on the association between built and/
or physical-environment characteristics and total, HDL 
and LDL cholesterol; HDL/LDL cholesterol ratio and/
or triglyceride levels; (5) included objectively or subjec-
tively measured built-environment characteristics; (6) 
and were written in Dutch, French or English. Studies 
were excluded if they reported on the same population as 
another study that was included (of these, only the most 
relevant article was included). There were no restrictions 
with regard to ethnicity or nationality of study popula-
tions. Studies were eligible for meta-analyses if descriptive 
statistics (mean, SD or SE and number of participants) 
were available as these are necessary to construct mean 
differences. Differences in judgement were resolved by 
reaching consensus (RdG and JL) and by consultation 
with a third author (KvdH) if disagreements were not 
resolved. Meta-analyses were performed in the event 
that more than five studies on the same environmental 
characteristic were identified with sufficient similarity in 
determinant and outcome.

Data extraction and study outcomes
A data extraction form was developed and pilot-tested 
on five randomly selected included studies and refined 
accordingly. Data were extracted by one author (RdG) 
and 5% were randomly checked (JL). The extraction form 
included author(s), country of study, year of publication, 
journal reference, participant characteristics (age, sex, 
number of participants and inclusion criteria pertaining 
to age), study design, data collection methods, environ-
ment characteristics and definition of the exposure. Only 

www.crd.york.ac.uk/prospero
https://dx.doi.org/10.1136/bmjgh-2018-001017
https://dx.doi.org/10.1136/bmjgh-2018-001017
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two comparators were extracted: if multiple urbanisation 
levels—that is, urban, rural, semirural—were reported, 
these were pooled into two categories where possible, 
otherwise only urban and rural were extracted. For this 
study, data on urban and rural areas were extracted based 
on the categorisation as provided by the authors of the 
included studies. Hence, no uniform definition was used. 
As part of the quality assessment, an item regarding the 
reporting on the used definition was included (see Q16 
of online supplementary appendix B). Furthermore, 
we extracted the unit of measurement of blood lipids, 
whether lipid measurements were taken while fasting 
or non-fasting, summary measures of the outcome(s) 
including type of analysis and, if applicable, regression 
coefficient, CIs, mean, SD and whether or not a statistical 
difference was found.

In the event that more clarification or additional infor-
mation was required, the authors of the original studies 
were contacted up to five times. First, three attempts to 
contact the first author were made and, if unsuccessful, 
the second author and, subsequently, the last author were 
contacted. When contact details of any of these authors 
could not be found, attempts were made to contact any 
of the other authors until five attempts were made. We 
requested information from authors of 47 of the studies 
included and successfully contacted authors of 33 studies.

Quality assessment
To assess the quality of the studies included, we used an 
adapted version of the Quality Assessment Tool for Quan-
titative Studies (QATQS, online supplementary appendix 
B), used previously for similar purposes.14 23 The adjusted 
QATQS was pilot tested for clarity on five studies included 
and consisted of the following six domains: study design, 
selection bias, withdrawals and dropouts, confounders, 
data collection and reporting. Although our research 
question differed from the majority of the research ques-
tions of the studies included, we assessed the quality of 
these studies in relation to our research question that is, 
the association between environment characteristics and 
the outcome. Analysis or reporting of the results may, 
therefore, have been appropriate for the research ques-
tion of the original paper, but not sufficient in light of the 
aim of this systematic review. Each domain was rated as 
strong, moderate, weak or not applicable, which resulted 
in an overall quality score. Studies with at least three 
strong domains and no weak domains were classified as 
strong. Moderate was assigned to studies with two weak 
domains or fewer than three strong domains. Studies 
with more than two weak domains were rated as weak.

Data synthesis and analysis
A narrative of the findings from the studies included 
was written, structured around the type of outcome, 
the built-environment characteristics under study and 
the quality (strong/moderate vs weak). The meta-anal-
yses were performed using R Studio V.0.99.896 and the 
Metafor package, using a random effects model. The 

pooled estimates in the forest plots were presented as 
mean differences with 95% CIs between groups. The 
forest plots were grouped by study quality (moder-
ate-strong and weak) and by sex. Heterogeneity in study 
outcomes was assessed using the I2 statistic. We assessed 
potential publication bias by evaluating the symmetry 
of funnel plots for each blood lipid under study. Since 
the included studies were published over a considerable 
time span 1980–2017, additional sensitivity analyses were 
performed in which we meta-analysed studies stratified 
by three time periods: from 1980 to 1999, 2000–2009 and 
from 2010 to 2017.

Results
Study selection
The search generated a total of 9602 articles, of which 
3509 were duplicates, leaving 6134 unique articles, (see 
figure 1). We excluded 5993 articles after screening the 
titles and abstracts and reviewed the remaining 141 full-
texts. Of those 141 full-texts, (1) 54 did not report on a 
relevant outcome; (2) 10 were in a language other than 
English, French or Dutch; (3) 10 studies were excluded 
because of study design; (4) 7 studies were excluded 
because of the study population; (5) 7 studies were 
excluded because no relevant built-environment deter-
minants were studied and (6) 5 studies reported on 2 of 
the same study populations, therefore 3 of these studies 
were excluded. As a result, a total of 50 studies met the 
eligibility criteria and were included. Evidence of heter-
ogeneity across studies included in the meta-analysis was 
observed, I2 ranged from 90.4% to 98.1%. The symmetry 
of the funnel plots (figure  2) suggests the absence of 
publication bias. The plots also show some dispersion 
on top, indicating heterogeneity in outcomes between 
studies, which is in line with the observed I2 statistic 
values.

Study characteristics
The majority of the studies included (47) reported on 
differences in blood lipids between urban and rural envi-
ronments. The characteristics of these studies are summa-
rised in table  1. Most of these studies were conducted 
in Asia (30, of which 11 in India and 10 in China) and 
Africa (10). With the exception of two studies28 29 that 
had a longitudinal observational design, all urban/rural 
studies had a cross-sectional design and were published 
between 1980 and 2017, the median year of publication 
being 2009 (IQR: 2001–2015. With the exception of one 
study published in French,30 all studies were published 
in English. Seven studies provided a reference for their 
operationalisation of urban and rural areas, most often 
citing a national statistics bureau (see online supplemen-
tary appendix C). The majority of the studies (30) only 
stated which cities and villages were considered to be 
urban and rural, the remainder of the studies10 reported 
no information on their definitions. Thirty-three 
studies reported blood lipid levels for men and women 

https://dx.doi.org/10.1136/bmjgh-2018-001017
https://dx.doi.org/10.1136/bmjgh-2018-001017
https://dx.doi.org/10.1136/bmjgh-2018-001017
https://dx.doi.org/10.1136/bmjgh-2018-001017
https://dx.doi.org/10.1136/bmjgh-2018-001017
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Figure 1  Flowchart.

separately, 12 studies for men and women combined, 3 
exclusively for women and 2 for men. Of the 47 studies 
that investigated urban-rural environment differences, 
2 investigated differences between people who lived in 
rural areas and those who migrated to an urban area.31 32 
The remaining studies included in this review focused 
on accessibility of markets/parks (1) community-based 
interventions (1) and walkability (1).

Quality assessment
The overall rating of 12 studies (24%) was weak, 37 
moderate (74%) and 1 strong (2%).33 A summary of the 
quality assessment scores of the studies included is shown 
in figure 3. The domain reporting was rated as weak in 
22 studies (44%). The selection bias domain was assessed 
as strong in 7 studies (14%), as moderate in 26 studies 
(52%) and weak in 17 studies (34%). The ratings per 
domain per study are provided in online supplementary 
appendix D.

Environmental characteristics
Urban-rural
Total cholesterol
Forty studies provided information on TC levels, of 
which 30 were rated as being moderate in quality and 10 
as weak. The majority of the studies of moderate quality 
reported TC levels in urban areas to be significantly 
higher compared with rural areas. Of the studies that 
reported results for men and women combined (10), 
63% found significantly higher TC levels in urban areas. 

Of the studies that were stratified by sex (25) in general, 
higher TC values were reported for women (65%) and 
men (81%) who lived in urban areas as compared with 
rural areas. More heterogeneous results were found for 
the studies classified as weak. The percentage of these 
studies that reported higher levels of TC in urban areas 
ranged from 33% to 50%. Of the 32 studies that were 
eligible for meta-analysis, 25 were rated as moderate and 
7 as weak. The meta-analysis of the studies of moderate 
quality showed significantly higher TC levels in urban 
areas as compared with rural areas (mean difference 
0.37, 95% CI 0.27 to 0.48). Although the CI of point 
estimates of the studies classified as weak was wider than 
the CI of the moderate studies, the point estimate was 
still significantly higher for those residing in urban areas 
(mean difference 0.37 mmol/L, 0.04–0.69; see figure 4).

HDL cholesterol
HDL cholesterol levels were reported in 36 studies. One 
such study was rated as strong,33 27 as moderate and 8 
as weak. No clear pattern could be found in the results 
of the studies of moderate quality. The studies rated as 
of moderate and strong quality showed higher levels 
of HDL cholesterol in urban areas for women (47%), 
whereas for men, more studies reported higher HDL 
cholesterol levels in rural areas (41%). Most studies rated 
as weak (five out of eight) found no statistically signif-
icant difference. The meta-analysis included 28 studies 
in total of which 1 was rated as strong, 22 as moderate 

https://dx.doi.org/10.1136/bmjgh-2018-001017
https://dx.doi.org/10.1136/bmjgh-2018-001017
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Figure 2  Funnel plots. HDL, high density lipoprotein; LDL, low density lipoprotein.

and 5 as weak. No differences in HDL cholesterol levels 
according to urban-rural were observed (0.00 mmol/L, 
−0.03 to 0.04) (figure 5).

LDL cholesterol
Information on LDL cholesterol levels was provided in 
28 studies. Of these, 21 studies were rated as moderate 
and the remaining 7 as weak. In about 60% of the studies 
of moderate quality, significantly higher LDL cholesterol 
was reported in urban areas. The number of studies that 
were classified as weak was low (7) and comparisons made 
in those studies generally showed no statistically signifi-
cant difference between urban and rural areas. Twenty 
studies were eligible for meta-analysis, of which 16 were 
rated as moderate and 4 as weak. The mean difference in 
the studies of moderate quality was 0.29 mmol/L (0.17 
to 0.41), see figure 6, with higher levels in urban areas. 

Figure 4 shows that the patterns of the point estimates are 
similar across studies that reported on men and women 
separately or combined. The studies included that were 
rated as weak showed a mean difference between urban 
and rural areas of 0.25 mmol/L (0.01 to 0.48).

Triglycerides
Of the 33 studies that reported triglyceride levels, 26 
were rated as moderate and 7 as weak. Mixed results 
were found for studies that were rated as moderate and 
reported separately for women. In 30% of the compar-
isons (6) higher levels of triglycerides were found in 
urban areas; however, 38% reported no differences. 
Comparisons made by studies that reported triglycerides 
of men found 48% higher levels in urban areas. More 
than half of the comparisons (6 or 55%) of the studies 
of weak quality reported higher levels in urban areas. 
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Figure 3  Quality assessment overview.

Three out of four studies that made separate compari-
sons for men did not show statistically significant differ-
ences between urban and rural areas. The meta-analysis 
included 25 studies, of which 21 were rated as moderate 
and 4 as weak. The forest plot of the moderately rated 
studies shows significantly higher triglyceride levels in 
urban areas as compared with rural areas (mean differ-
ence 0.08 mmol/L, 0.02 to 0.14, figure 7). The studies 
that were rated as weak showed higher triglyceride levels 
in urban areas (mean difference 0.13 mmol/L, 0.04 to 
0.21).

Sensitivity analyses with time periods
Studies performed in different time periods were quite 
consistent, apart from some small non-significant differ-
ences (online supplementary appendixes E1–4).

Migration studies
Two studies focused on migration to urban areas.31 32 
In their investigation, Miranda et al32 categorised three 
groups; urban residents, rural residents and those who 
migrated to urban areas at least 5 years ago. They found 
that total and LDL cholesterol, and triglyceride levels 
were similar in urban and migrant residents, but both 
were significantly higher than rural areas. The HDL 
cholesterol levels were approximately 1.44 mmol/L 
across all resident groups. In the other migration studies, 
similar patterns were reported, with the exception of 
HDL cholesterol levels in men, which were significantly 
lower in urban residents.32

Miscellaneous
We identified three studies investigating accessibility 
to parks, the impact of community-based interventions 
and walkability and blood lipid levels. The study investi-
gating accessibility of parks and markets reported a posi-
tive association between distance to markets and HDL 
cholesterol.34 The community-based obesity and chronic 
disease prevention intervention study initiated various 
interventions on the physical, economic, social and 
political environments depending on the needs of the 

community. Slight improvement in blood lipid levels was 
reported after a 3-year follow-up.35 Increased walkability 
scores were unexpectedly found to be associated with 
increased triglyceride levels in the Multi-Ethnic Study of 
Atherosclerosis.36

Discussion
The studies on built-environment characteristics 
and blood lipid levels that are available to date focus 
predominantly on urban-rural differences. The current 
review reveals that LDL and TC and triglyceride levels 
are consistently less favourable in urban areas as 
compared with rural areas. No overall differences in 
HDL-cholesterol were found between urban and rural 
areas.

In the studies meta-analysed here, the pooled mean 
urban-rural differences in LDL, TC and triglyceride 
levels were 0.28 (0.17 to 0.39), 0.37 (0.27 to 0.47) 
and 0.09 (0.03 to 0.14) mmol/L. Guidelines from the 
National Cholesterol Education Program (NCEP) clas-
sify LDL cholesterol levels of <2.59 mmol/L as optimal, 
the range of LDL cholesterol levels of the included 
studies in the meta-analysis ranged from 1.06 to 3.93 
mmol/L.37 TC levels below 5.18 mmol/L are considered 
desirable and triglyceride levels below 1.69 mmol/L 
are classified as normal by the NCEP guidelines. The 
range of TC and triglyceride levels of studies included 
in the meta-analysis ranged from 3.57 to 6.75 mmol/L 
and from 0.60 to 2.15 mmol/L respectively. On an 
individual level, the pooled mean differences may be 
considered small, but at a population level and from a 
public health policy perspective, this can be regarded 
as relevant.38 Although quantification in terms of the 
population attributable risk is difficult to estimate for 
our study population, a previous meta-analysis inves-
tigating the effect of statin use to reduce blood lipid 
levels identified a decrease of 1.00 mmol/L in LDL 
cholesterol to reduce the risk of ischaemic heart disease 
events by 11%.39 In addition, Rodger et al state that 

https://dx.doi.org/10.1136/bmjgh-2018-001017
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Figure 4  Forest plot total cholesterol.

although associations of TC levels and risk of cardiovas-
cular diseases attenuate with age, they remain strong 
and positive in the oldest age groups; 1 mmol/L lower 
cholesterol is associated with 15%–20% lower stroke 
risk and 20%–25% lower ischaemic heart disease.40 
Anyway, differences in urban and rural areas are likely 
to become even more relevant as it is projected that 

70% of the world’s population will reside in urban areas 
by 2050.26 27

Potential explanations for the urban-rural differences 
in blood lipids include differences in socioeconomic 
status, diet as well as occupational activities.10 26 41 42 To 
date, most of the studies on this topic have been carried 
out in LMIC, in which there is a stark contrast between 
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Figure 5  Forest plot HDL cholesterol. HDL, high density lipoprotein.

the socioeconomic position of various inhabitants. In 
LMIC, living in certain urban areas—often referred 
to as slums—poses grave health risks due to the poor 
living conditions in such neighbourhoods and may 
negatively impact individuals’ lifestyles.43 In addition, 
urban areas, in general, are characterised by a relatively 
high availability of (fast-)food outlets and are condu-
cive to the adoption of more western diets, rich in salt, 
sugar and saturated fat, potentially contributing to 

the unfavourable blood lipids observed.10 42 44 Another 
possible explanation is that in urban areas, occupations 
often involve office work that generally requires less 
physical activity as compared with labour in rural, agri-
cultural settings.45 Some of the studies included selected 
very remote places as research contexts, where tradi-
tional dietary habits and frequent occupation-related 
physical activity (due to agriculture) are more preva-
lent. This may have introduced some selection bias that 
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Figure 6  Forest plot LDL cholesterol. LDL, low density lipoprotein.

increased the contrast between urban and rural areas. 
Also, less heterogeneity might exist between urban and 
rural areas in non-LMIC at the level of occupation-re-
lated physical activity, food availability and dietary 
habits and social-economic status in comparison with 
LMIC. However, only few studies from high-income 
countries were included in this review.

This systematic literature review and meta-analysis 
provides strong evidence of an association between 

the built environment and lipid levels on the basis 
of a meta-analysis of 36 studies and 133 966 subjects. 
The findings contribute to our understanding of the 
relationship between urban versus rural areas, as a 
characteristic of the built environment and blood 
lipid levels. Our study also has certain limitations: the 
majority of the studies included were cross-sectional, 
preventing us from drawing causal inferences. The 
available studies to date, in general, do not allow for 
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Figure 7  Forest plot triglycerides.

adjustment for potential confounding variables such as 
age, sex and socioeconomic position. Reliance on the 
quality as well as the reporting, of the original studies 
is, however, an inherent aspect of any systematic review. 
The large heterogeneity of settings and variation in 
quality of included studies made pooling of the results 
and synthesis challenging. However, reporting sepa-
rately for studies rated as of weak and moderate/high 
quality provides at least some quantitative assessment 

of the overall association. Moreover, the findings were 
quite consistent, even across different time periods. 
The distribution curve for population blood lipid levels 
likely changed in the timespan that the included studies 
were published in 1980–2017. However, as we investi-
gate associations of urban versus rural areas with these 
blood lipid levels, changes in population levels over time 
may not have a large impact. Another potential limita-
tion is that there is no generally accepted definition of 
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urban and rural. The majority of the included studies 
merely provided names of places and abstained from 
providing any definition of concepts or explaining why 
certain places were considered to be either rural or 
urban. Even when studies referred to census data, these 
data were not comparable between studies. It is, there-
fore, unclear as to whether relative rurality in a certain 
country is linearly associated with blood lipid levels or 
if there is a more absolute threshold level.

This comprehensive review shows a consistent associ-
ation between LDL and TC and triglyceride levels and 
urban areas. The current focus of research on built-en-
vironment characteristics and blood lipids is largely on 
urban and rural differences, especially in LMIC. The 
lack of evidence on the association between urban-
isation and blood lipid levels in more high-income 
countries needs to be addressed. Further study of the 
way in which urbanisation affects blood lipid levels is 
warranted in order to better inform and guide policy 
makers and urban planners to help diminish unfavour-
able blood lipid levels and, in doing so, combat associ-
ated non-communicable disease.
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