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Abstract

Introduction: Cardiovascular disease (CVD) has shown significant health

inequalities for people with low socioeconomic status associated with more

risk factors. This review was to synthesize interventions that targeted CVD

risks and outcomes among socioeconomically disadvantaged populations

and to understand the impact associated with these interventions.

Sources of data: Cochrane CENTRAL, MEDLINE, Embase, PsycINFO and

CINAHL were searched for records published in the last decade using

a systematic search strategy, complemented by screening the reference

lists and citation indexes. Nineteen studies were included and a narrative

synthesis with the effect direction plot was undertaken in which studies,

interventions, participants and outcomes were examined according to the

intervention type focusing on behaviours, lifestyle, education, medication

and monitoring.
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Areas of agreement: No universal definition of disadvantaged socioeco-

nomic status was used with common factors relating to racial/ethnic minori-

ties, low income and low or no health insurance. Mixed effects of interven-

tions were reported on clinical outcomes including weight, body mass index,

blood pressure, glycated haemoglobin and cholesterol.

Areas of controversy: Inconsistent effect was reported due to a large variety

of settings, participants and intervention components although they are

considered necessary to address the complex health needs of socioeconom-

ically disadvantaged populations.

Growing points: There is inadequate evidence to determine whether any

of the intervention types are effective in optimising lipids management for

socioeconomically disadvantaged populations.

Areas timely for developing research: Research is needed with mixed evi-

dence using real world evaluation and lived experience combined with

health economic evaluation, on both mental and physical health outcomes.

Key words: lipid management, socioeconomically disadvantaged, cardiovascular disease, health inequalities, rapid
review

Introduction

Hyperlipidaemia is characterized by elevated levels
of lipids caused by acquired and genetic disorders.
It is a chronic progressive disease associated with
the development of cardiovascular disease (CVD),
a leading cause of mortality resulting in nearly 18
million deaths annually, representing 32% of all
deaths worldwide.1 CVD is caused by thrombosis
or atherosclerosis restricting blood flow and is com-
monly presented as coronary heart disease (including
angina and myocardial infarction), stroke, transient
ischaemic attack and peripheral arterial disease. It is
estimated that CVD could cost £9 billion in health-
care per year.2

CVD risk can be reduced by modifying blood
lipid profile targeting total cholesterol, non high
density lipoprotein cholesterol and triglyceride level.
Both national and international guidelines recom-
mend assessment and management strategies includ-
ing blood tests, statin treatment, modification of
other risk factors such as smoking and obesity, man-
agement of secondary causes of dyslipidaemia and
outcomes monitoring.3 Evidence also supports the
effectiveness of lipid lowering therapies4 and lifestyle

modifications5,6 in preventing CVD in adults. Con-
sequently, there has been a decrease in overall CVD
incidence over the last three decades with a stable
mortality-to-incidence ratio worldwide.7

Whilst the National Health Service (NHS) Long
Term Plan has set up CVD ambitions for the next
10 years targeting atrial fibrillation, blood pressure
and cholesterol,8 CVD has shown significant health
inequalities for people with low socioeconomic
status associated with less access to care and more
risk factors. People in the most deprived areas in
UK were four times more likely to die prematurely
due to CVD than those in the most affluent areas
from 2017 to 2019.9 Also, high blood pressure is
30% more likely to be detected in the most deprived
areas which presents the biggest single risk factor for
heart attack and stroke.9 This could be attributed to
a range of biological, behavioural and psychosocial
risk factors that are more prevalent in disadvantaged
individuals.10 The COVID-19 pandemic has further
amplified the problems experienced as lockdowns,
quarantines, and closure of some supporting services
have all disrupted care and exacerbated health
inequalities in CVD. This may result in a further
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considerable increase in CVD incidence, particularly
with acute pathologies such as stroke, acute coronary
syndrome and cardiogenic shock among individuals
with lower socioeconomic status and vulnerable
elderly populations.11

Interventions should target specific risk factors
associated with low socioeconomic status when aim-
ing to improve health outcomes. However most trials
and evidence have not been adequately powered
to engage people with low socioeconomic status in
detecting effects5 in improving CVD events,12 mortal-
ity,13 hypertension,14 diabetes incidence,15 metabolic
syndrome,16 diet17 and physical activity18,19 as well
as reporting intervention harms.20,21 As such, there
is a limited evidence base for interventions targeting
socioeconomic disadvantage. In practice, the NHS
Health Check launched in 2009 was designed to
enable early detection of stroke, kidney disease, heart
disease, type 2 diabetes or dementia amongst adults
in UK aged 40 to 74.22 However there has been poor
engagement reported with the most disadvantaged
groups with a higher risk of developing CVD.23 This
led to a call for action to increase awareness and
uptake from Public Health England in 2014, yet
data suggests that less than half of the socioeco-
nomically disadvantaged populations attended and
received follow up support.24 Implications for both
research and practice highlight that there is a need
to investigate optimised interventions tailored for
the characteristics and needs of individuals with low
socioeconomic status. With limited but emerging
research set up tackling health inequalities, there is
no synthesis of current literature of interventions
targeting CVD risks and outcomes for socioeconom-
ically disadvantaged populations, hence this review.

The aim of this review was, therefore, to syn-
thesize interventions that targeted CVD risks and
outcomes among socioeconomically disadvantaged
populations and to understand the impact associated
with these interventions.

Methods

This review was undertaken and reported following
the Cochrane Rapid Reviews Guidance25 and the

Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) statement.26 It has
been registered with PROSPERO (registration num-
ber CRD42022348881). The protocol has been pub-
lished27 elsewhere.

Eligibility

Type of studies

This review focused on empirical studies published
in peer-reviewed scientific journals, within the last
10 years (to mirror the NHS long term plan) and in
the English language. To ensure a degree of common-
ality in the health system as well as socioeconomic
and demographic content, studies were included only
if they were conducted in Organization for Economic
Co-operation and Development (OECD) countries.28

Type of participants

Studied were included if they involved adults with
common CVD comorbidities who were from disad-
vantaged socioeconomic backgrounds (income, edu-
cation, social class, deprivation, poverty or an area-
based proxy for deprivation derived from place of
residence). Comorbidities were referred to as condi-
tions that can increase the risk of developing CVD
including hypertension, diabetes mellitus, chronic
kidney disease (CKD) and dyslipidaemia.29

Type of interventions

Multifaceted interventions were included due to the
need for the intervention to improve multiple factors
associated with low socioeconomic status.

Type of outcome measures

There is no universal recommendation for the core
outcomes sets in studies on CVD prevention,30,31

studies were included regardless of outcomes
measured or reported for health outcomes. This may
include vascular related outcomes, cognitive and
functional outcomes, lifestyle, medical risk factors,
cardioprotective medications and patient reported
outcome measures. Any measures of professionals’,
patients’ and/or families’ knowledge, attitudes or
satisfaction were also included.
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Data sources and search strategy

Detailed search strategies for Cochrane CENTRAL,
MEDLINE, Embase, PsycINFO and CINAHL were
developed by YF refined by NM and validated by an
information specialist. Boolean operators were also
used to maximize the retrieval of relevant records
(supplemental material 1). The searches were con-
ducted on May 26, 2022.

Identified citations were exported to Endnote v20
for initial deduplication before being exported to
Rayyan for title and abstract screening. This was
conducted by NM and a random 10% of citations
were independently screened by YF and KT. Full
texts were retrieved and screened where citations
appeared to meet the eligibility or where a decision to
exclude could not be made on the information pro-
vided. Reference lists and citation indexes of relevant
articles were scrutinized. Any discrepancies were
resolved by discussion amongst the research team.

Data extraction

A data extraction sheet was developed and fur-
ther piloted with two retrieved studies including
the author’s last name, publication date, location
and setting, study design, the aim of the study, a
brief description of the intervention, inclusion and
exclusion criteria, method of recruitment, outcome
measures, participant characteristics (number, gen-
der, age and ethnicity) and primary findings. Where
a study appears to have multiple citations, all infor-
mation from multiple citations was used.

Quality assessment

Quality appraisal of included studies was performed
using modified versions of the Critical Appraisal
Skills Programme (CASP) tool. Any discrepancies
were resolved by discussion amongst the research
team. The decision was made to include all papers
in data extraction irrespective of methodological
quality to provide a complete overview of the
existing literature.

Data analysis

Due to the level of heterogeneity of study settings,
participants, intervention components and outcomes

reported, a narrative synthesis was undertaken by
YF, GY and NW, validated by KT to focus on
the intervention components, reported effects and
mechanisms leading to the outcomes. Interventions
and outcomes were grouped according to the design
and elements of the intervention and the effect size
and 95% confidence interval reported. The effect
direction plot table was made to support the synthe-
sis and visualization of effect direction data accord-
ing to the outcomes reported across the included
studies indicating the impact on health outcomes,
together with shades to represent study quality.32

Results

Study selection

A total of 24 136 records were yielded from the
initial search and nine records were further identi-
fied from citation chaining. This resulted in 16 812
records after 7333 duplicates were removed. Follow-
ing the screening of titles and abstracts, 76 stud-
ies were retrieved in full text and 56 were further
excluded with common exclusion mainly due to
lack of description of disadvantaged socioeconomic
status (n = 20), intervention (n = 15) or outcomes
(n = 9). A total of 20 citations were included with
two33,34 reporting the same study (Fig. 1).

Study characteristics

The majority of studies included were conducted in
the US,33–49 and the rest were in the UK,50 Italy,51

Mexico and Honduras52 with participants ranging
from 18 to 1665 adults with disadvantaged socioe-
conomic status. Participants had mixed ethnicity
comprising Hispanic and Latino Americans domi-
nated,36,37,40,41,43,44,47,49 Black dominated33,35,42,45,48 and
White dominated38,39,46,50 in all studies that reported
ethnicity. The particpants were recruited from
communities,35,37,39,40,44,47,49 primary care,33,45,46,48 free
clinics,36,38 hospitals,41,51 general practices,50 senior
centre and residential facilities,42 family health
centres,43 and a combination of private and public
clinics and primary care practice and community
outreach.52 Over half of the participants were
female (51.6 to 100%) in all included studies which
reported gender.
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Fig. 1 PRISMA flowchart.

Of the included studies, 13 were randomized con-
trolled trial (RCTs) with a follow-up period ranging
from 6 weeks to 24 months and 6 were cohort studies
from 4 to 12 months. Interventions investigated
included behavioural interventions,35,47,48,50 lifestyle
interventions,33,36,37,39,40,43,44 education based inter-
ventions,38,42,45,49,51 medication based interventions41

and monitoring based interventions.46,52 Amongst
13 RCTs, 8 compared with the usual care and
the rest were screening and educational hand-
outs,39,40 monitoring and coaching41 and information
provision.50,52

Included studies focused on either single or mul-
tiple conditions including CVD risk factors,37–40,42,51

diabetes,38,45–47,49 hypertension,35,38,41,52 obesity,33,43,

44,50 metabolic syndrome36 and CKD.48 No uni-
versal definition was used for disadvantaged
socioeconomic status, participants were mainly
judged by racial/ethnic minority,33,35–37,41,44,45,47,48

low income,33,37,38,41,43–45,49,50 low or no health insur-
ance,36,38–40,49,52 locations,43,46,50,51 substance abuse
and homelessness.42

Common outcomes reported include changes
in weight,33,35–37,42–45,49,50 BMI,35–37,39,40,43,44,49–51
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systolic blood pressure (SBP),33,35–42,44–52 diastolic
blood pressure (DBP),33,35,37–42,44–47,49–52 glycated
haemoglobin (HbA1C),38,43,45–47,49 total choles-
terol,33,38–40,42,44,47 low-density lipoprotein (LDL)
cholesterol33,36,38–40,44–47,51 and high-density lipopro-
tein (HDL) cholesterol.33,38,44,47,51 None of the studies
measured mental health wellbeing. The characteris-
tics of the included studies are presented in Table 1.

Risk of bias

Quality assessment was completed for each included
study. Of 13 RCTs, 1033,35,39,41,43,44,47,48,50,52 were rated
as low risk of bias and three40,46,49 as medium risk
of bias largely due to the inadequate description of
the blinding process, the precision of the estimated
effect and potential harms and costs. Two cohort
studies38,45 were rated as low risk of bias, two37,42

medium risk of bias and one36 high risk of bias.

Intervention and reported effects

Of 10 studies that reported the change in weight,
six observed a decrease and three observed no
difference. The conclusion could not be drawn in
one study where no sufficient information was
reported.36 Six of the 10 studies that reported the
change in BMI observed a decrease, three observed
no difference and one comprised insufficient infor-
mation36 to be asssessed. The majority of the studies
that reported BP, total cholesterol, LDL and HDL
observed no difference at follow up. A reduction
was observed in all studies that reported HbA1C
except for no difference in one study.44 Reported
outcomes are presented in Table 2.

Behavioural interventions

Four studies35,47,48,50 tested behavioural interventions
for the management of weight, diabetes, hyperten-
sion and CKD. Two tested a behavioural weight
management programme comprising cognitive–
behavioural interventions, self-monitoring, dietary
and physical activity advice and skills training. One
compared with the usual care in populations with
low literacy and limited access to health services,35

and the other compared with group-based advice

and support on diet and physical activity from the
practice nurse with people living with high levels of
social deprivation.50 Both studies reported lowered
weight (−1.07, 95% confidence interval (CI) −1.94
to −0.22; −1.9, 95% CI –3.7 to −0.1) and BMI
(0.41, 95% CI -0.73 to −0.09; −0.7, 95% CI -1.3
to 0.0) but no differences were identified in blood
pressure.

One study compared usual care in people in
low income, Spanish-speaking Latinos with type
2 diabetes with the special intervention comprising
integrated medical and behavioural co-located visits,
group-based diabetes self-management education
sessions and care coordination.47 HbA1C was
lowered (−0.32, 95%CI −0.49 to −0.15), but
cholesterol remained unchanged.

In a 2×2 study,48 patients with CKD from the
safety-net primary care clinics received access to the
CKD registry with feedback or a self-management
programme or both. However no difference was
observed in SBP in any of the intervention groups.

Lifestyle interventions

Five RCTs33,39,40,43,44 and two cohort36,37 studies inves-
tigated the effect of lifestyle interventions compris-
ing physical activity, dietary intake support, edu-
cation and skill building on metabolic syndrome,36

CVD37,39,40 and weight management.33,43,44 Results
were unable to be synthesised in one36 of the cohort
studies rated a high risk of bias due to the lack of
95% CI or P-value reported. In the other cohort
study,37 participants with lower socio-economic sta-
tus and less access to health care were provided with
access to physical activity, dietary intake activity and
heart-healthy education. Participants at the follow
up experienced a weight reduction (P < 0.001, nei-
ther mean difference (MD) nor 95% CI reported)
and BMI (P < 0.001), but their systolic and diastolic
BP remained unchanged.

Three of the five RCTs reported the effects on
weight at follow up compared with the usual care
in low income populations. Two studies33,43 reported
a greater reduction (−4.51 kg, 95% CI −6.01 to
−3.02; −2.5 lb, 95% CI −4.25 to −0.75) and one44

reported weight as unchanged.
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Four39,40,43,44 RCTs reported the effects on BMI
at follow up compared with CVD risk screening
plus education in women who were un-or under-
insured in two studies39,40 and with usual care in
low income populations in another two studies.43,44

A lowered BMI (P = 0.03, neither MD nor 95%CI
reported; −0.46, 95%CI −0.76 to −0.14) at follow
up was observed in two studies40,43 which remained
unchanged in the other two studies.39,44

Studies33,39,40,44 which investigated the effects on
both SBP and DBP reported no difference in BP
between the intervention and the control at fol-
low up.

Two RCTs reported the effects on HbA1C in low
income populations43,44. Compared with usual care,
a reduction (−0.07, 95%CI −0.10 to −0.04) was
observed in one study43 whereas no difference in the
other study.44

Four39,40,43,44 studies reported the effects on
cholesterol in women who were un-or under-
insured39,40 or low income populations.33,44 No
differences were observed in total cholesterol and
LDL at follow up. There was likely increased total
cholesterol (P = 0.02, neither MD nor 95%CI
reported) and LDL (P < 0.01, neither MD nor
95%CI reported) at 12 weeks, but they remained
unchanged at 12 months.40 An increased HDL (4.6,
95%CI 2.9 to 6.3) was reported in one study,33 but
it was unchanged in the other study.44

Education-based interventions

Five studies38,42,45,49,51 including four cohorts38,42,45,51

and one RCT,49 investigated education-based inter-
ventions combining information sessions, coaching
sessions and motivational interviewing for lifestyle
recommendations. Particpants included people with
diabetes,38,45,49 CVD42,51 and hypertension, and
hyperlipidemia38 and who were identified as either
low income,38,45,49 older women with histories of
substance abuse and homelessness42 and ethnic
minorities.51

Of the three studies42,45,49 that reported the
effects of the intervention on participants’ weight
change, one49 observed a greater reduction in pounds
(lbs) (P = 0.044, neither MD nor 95%CI reported)

compared to the usual care at 6 months and the
other two studies42,45 identified no difference.

BMI decreased (−0.3, 95%CI −0.2 to −0.5) in
one cohort study51 but it was unchanged in an RCT
compared with usual care.49

BP was reported in all five studies, both SBP
(P < 0.001, neither MD nor 95%CI reported38;
−7.2, 95%CI −5.6 to −8.851) and DBP (P < 0.001,
neither MD nor 95%CI reported38; −4.3, 95%CI
−3.4 to −5.251) were lowered in two cohort studies,
but they remained unchanged in the other three
studies.42,45,49

An improvement in HbA1C was observed in all
three studies that reported the impact: P < 0.00138;
P = 0.00745; P = 0.01649 (neither MD nor 95%CI
were reported in these studies).

The outcome of cholesterol varied across studies
that reported total cholesterol, LDL and HDL. Total
cholesterol was lowered (P < 0.001, neither MD nor
95%CI reported) in one study38 but unchanged in
the other study.42 LDL was lowered (P = 0.04, neither
MD nor 95%CI reported38; −7.2, 95%CI −4.7 to
−9.751) in two studies but unchanged in one study.45

HDL was increased (1.2, 95%CI 2.1 to 0.3) in one
study but unchanged in the other study.38

Medication-based interventions

One RCT investigated the effects of medication-
based interventions on people living with hyper-
tension who had low income.41 It compared inter-
ventions comprising an algorithm of antihyperten-
sive medication adjustments, higher antihypertensive
medication if needed and weekly telephone health
coaches with patients receiving all but without anti-
hypertensive medication.41 Both groups had a reduc-
tion in SBP and DBP, but no difference between them.
However, when data from the two groups were com-
bined, SBP significantly decreased by 21.8 mmHg
between baseline and 6 months (P < 0.001). This
suggested that health coaching itself was associated
with improved blood pressure.

Monitoring-based interventions

Two RCTs studied the effects of monitor of BP
and glucose amongst people with limited health
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insurance52 and those from underserved areas.46 A
greater reduction in SBP was found in both those
who had low literacy with high information needs
(−8.8, 95%CI −14.2 to −3.4),52 and those who had
the lowest income level (−4.23, P = 0.019, no 95%CI
reported).46 A lower HbA1C but unchanged LDL
was reported (−0.5, P ≤ 001, no 95%CI reported)
in those with the lowest income level.46

Discussion

This review synthesised interventions targeting CVD
risks and outcomes and the effects reported on clin-
ical outcomes for socioeconomically disadvantaged
populations. A total of 19 studies with mixed quality
of evidence were included resulting in five types
of multifaceted interventions that were based on
behavioural change, lifestyle, education, medication
and monitoring. Mixed effects were reported for
clinical measures that include weight, BMI, BP,
HbA1C and cholesterol with inadequate evidence
to determine whether any of the intervention types
are effective in optimising lipids management for
socioeconomically disadvantaged populations.

There was a limited definition of socioeconomi-
cally disadvantaged populations observed across the
included studies. Although this review was set up
to include populations with low levels of income,
education, social class, deprivation, poverty, or an
area-based proxy for deprivation, studies included
commonly recruited participants according to their
income, ethnicity or health insurance. None related
to educational attainment or employment status,
which are also important makers of socioeconomic
status associated with CVD outcomes, particularly in
high-income countries. There is a strong association
between education and health literacy, which is likely
found to be low in those who experience increased
all cause mortality53 or with low or no compliance
with their medications.54 In another study, the unem-
ployed population showed an increased risk of CVD
events than the retired cohort after controlling for
demographic factors,55 indicating that job loss could
lead to the negative effects of unemployment. Given
the dynamic changes between these factors and CVD

risks in one’s life, multiple markers of socioeconomic
status should be used in research and practice in
predicting CVD risks or outcomes.

None of the included studies measured mental
health except one which reported the unchanged
mental health status, as part of the 12-item Short
Form Health Survey, being unchanged compared
with usual care.48 There is evidence increasingly
suggesting that psychological factors affect socioe-
conomically disadvantaged populations and their
CVD outcomes. Individuals with low income who
experienced stress and depression reported over 45
and 30% higher risk of developing CVD and all
cause mortality respectively after controlling for
demographic, clinical and behavioural factors.56

Similarly, a higher risk of CHD mortality was
also reported in another study amongst those with
both low socioeconomic status and psychological
distress.57 The inequalities in risks may highlight
inadequate resources to address psychological dis-
tress events and related health behaviours including
physical inactivity and smoking, at both patient and
practice levels. Future interventions and research
should also evaluate the impact of interventions
on mental health wellbeing targeting CVD in
socioeconomically disadvantaged populations.

This review showed the inconsistent impact of
multifaceted interventions on lipid management
for socioeconomically disadvantaged populations,
given the wide variety of settings, intervention
components, approaches and targeted populations.
Although interventions for CVD in general popu-
lations seem effective, difficulty in concluding the
effectiveness of any interventions for vulnerable
groups has been reported by the previous literature.58

This issue with large variety has also been suggested
in the past literature as a barrier to determining the
effectiveness of the interventions for socioeconomi-
cally disadvantaged groups,59 however it is required
and almost necessary to address extra care needs
of these specific patient groups.60 Reviews with less
broad eligibility focusing on more specific cohorts
with subgroups analysis may be valuable to detect
breakdown effects. It is also worth noting that most
of the interventions examined in this review were
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adapted to specific research settings requiring extra
resources, for example, materials being translated
and contents being simplified for readability. This
raises a question on the sustainability of scale
up implementation within health systems. Future
research using health economic evaluation is needed
to confirm the cost-effectiveness.

Although this review had no limitation on study
design when searching records in the databases, only
studies with RCTs and cohort designs were included.
Future studies are needed using qualitative or mixed
methods to reflect lived experience and describe
barriers and challenges in intervention delivery and
implementation in real world settings.

Limitations

This review was limited by the fact that only
studies undertaken in OECD countries published
in English were included. This was to ensure the
similarity of healthcare systems and socioeconomic
and demographic structure, therefore the findings
may be less generalisable for socioeconomically
disadvantaged populations in low- or middle-
income countries, where research reporting CVD
in socioeconomically disadvantaged populations
is limited often with conflicting results.61,62 In
addition, potential theoretical bias may exist given
the intervention was delivered or facilitated by
either clinicians or researchers which may result in a
placebo effect.

Conclusion

This review synthesised 19 studies presenting five
types of intervention type focusing on behaviours,
lifestyle, education, medication and monitoring. Def-
inition of disadvantaged socioeconomic populations
was inconsistently used to describe mainly relating
to racial/ethnic minorities, low income and limited
or no health insurance. There is inadequate evi-
dence to determine whether any of the intervention
types are effective in optimising lipids management
for socioeconomically disadvantaged populations,
due to a large variety of settings, participants and

intervention components although they are consid-
ered necessary to address the complex health needs
of socioeconomically disadvantaged populations in
practice. Future research is needed with multi-factor
defined populations using mixed evidence using real
world evaluation and lived experience combined
with health economic evaluation, on both mental
and physical health outcomes.

Author contributions

YF led the study design contributed by GT and KT.
YF drafted the manuscript revised by GY, NW and
KT. All contributed to data analysis, revised the draft
manuscript and approved the final version.

Credit author statement

Yu Fu (Conceptualization, Formal analysis, Method-
ology, Resources, Supervision, Visualization, Writ-
ing—original draft, Writing—review & editing),
Ge Yu (Formal analysis, Methodology), Naswa
Maulana (Formal analysis, Investigation, Project
administration, Resources, Writing—review & edit-
ing), and Katie Thomson (Formal analysis, Method-
ology, Resources, Writing—review & editing)

Conflicts of interest statement

The authors have no potential conflicts of interest.

Funding

This work is supported by the National Institute
of Health Research (NIHR) [Applied Research
Collaboration North East and North Cumbria
(NIHR200173)]. The views expressed are those of
the author(s) and not necessarily those of the NIHR
or the Department of Health and Social Care.

Data availability

No new data were generated or analysed in support
of this review.

D
ow

nloaded from
 https://academ

ic.oup.com
/bm

b/advance-article/doi/10.1093/bm
b/ldad025/7276479 by U

niversity of O
xford user on 07 N

ovem
ber 2023



18 Y. Fu et al., 2023

Patient consent

Not required.

Ethical approval

Not required.

References

1. WHO. Cardiovascular Diseases (CVDs). Geneva:
World Health Organisation; 2021 https://www.who.i
nt/news-room/fact-sheets/detail/cardiovascular-disease
s-(CVDs) (6 October 2022, date last accessed).

2. Collins B, Bandosz P, Guzman-Castillo M, et al. What
will the cardiovascular disease slowdown cost? Mod-
elling the impact of CVD trends on dementia, disability,
and economic costs in England and Wales from 2020–
2029. PloS One 2022;17:e0268766.

3. NHS. Summary of National Guidance for Lipid
Management London: National Helath Service; 2020
https://www.england.nhs.uk/aac/publication/summa
ry-of-national-guidance-for-lipid-management/ (2
February 2022, date last accessed).

4. Chou R, Cantor A, Dana T, et al. Statin use for
the primary prevention of cardiovascular disease in
adults: updated evidence report and systematic review
for the US preventive services task force. JAMA
2022;328:754–71.

5. O’Connor EA, Evans CV, Rushkin MC, et al. Behavioral
counseling to promote a healthy diet and physical activ-
ity for cardiovascular disease prevention in adults with
cardiovascular risk factors: updated evidence report and
systematic review for the US preventive services task
force. JAMA 2020;324:2076–94.

6. The Look AHEAD Research Group. Long-term effects
of a lifestyle intervention on weight and cardiovascular
risk factors in individuals with type 2 diabetes mellitus:
four-year results of the look AHEAD trial. Arch Intern
Med 2010;170:1566–75.

7. Amini M, Zayeri F, Salehi M. Trend analysis of cardio-
vascular disease mortality, incidence, and mortality-to-
incidence ratio: results from global burden of disease
study 2017. BMC Public Health 2021;21:401.

8. NHS. The NHS Long Term Plan London: National
Health Service; 2019 https://www.longtermplan.nhs.u
k/wp-content/uploads/2019/08/nhs-long-term-plan-ve
rsion-1.2.pdf (20 July 2021, date last accessed).

9. Public Health England. Health Inequalities Dashboard:
Statistical Commentary, March 2021. London: Public

Health England; 2021 https://www.gov.uk/government/
statistics/health-inequalities-dashboard-march-2021-
data-update/health-inequalities-dashboard-statistical-
commentary-march-2021 (6 January 2022, date last
accessed).

10. Schultz WM, Kelli HM, Lisko JC, et al. Socioeco-
nomic status and cardiovascular outcomes. Circulation
2018;137:2166–78.

11. Naylor-Wardle J, Rowland B, Kunadian V. Socioeco-
nomic status and cardiovascular health in the COVID-
19 pandemic. Heart 2021;107:358–65.

12. Estruch R, Ros E, Salas-Salvadó J, et al. Primary preven-
tion of cardiovascular disease with a Mediterranean diet
supplemented with extra-virgin olive oil or nuts. New
Eng J Med 2018;378:e34.

13. Fagerberg B, Wikstrand J, Berglund G, et al. Mortality
rates in treated hypertensive men with additional risk
factors are high but can be reduced: a randomized
intervention study. Am J Hypertens 1998;11:14–22.

14. Doménech M, Roman P, Lapetra J, et al. Mediterranean
diet reduces 24-hour ambulatory blood pressure, blood
glucose, and lipids. Hypertension 2014;64:69–76.

15. Lau CJ, Pisinger C, Husemoen LLN, et al. Effect of
general health screening and lifestyle counselling on
incidence of diabetes in general population: Inter99
randomised trial. Prev Med 2016;91:172–9.

16. Haufe S, Kerling A, Protte G, et al. Telemonitoring-
supported exercise training, metabolic syndrome sever-
ity, and work ability in company employees: a
randomised controlled trial. Lancet Public Health
2019;4:e343–52.

17. Soto Rodríguez A, García Soidán JL, de Toro M,
et al. Benefits of an educational intervention on diet
and anthropometric profile of women with one car-
diovascular risk factor. Med Clin (Engl Ed) 2016;146:
436–9.

18. Scott SE, Breckon JD, Copeland RJ. An integrated moti-
vational interviewing and cognitive-behavioural inter-
vention promoting physical activity maintenance for
adults with chronic health conditions: a feasibility study.
Chronic Illn 2019;15:276–92.

19. Littlecott HJ, Moore GF, Moore L, et al. Psychosocial
mediators of change in physical activity in the welsh
national exercise referral scheme: secondary analysis of
a randomised controlled trial. Int J Behav Nutr Phys Act
2014;11:109.

20. Groeneveld IF, Proper KI, Van der Beek AJ, et al. Sus-
tained body weight reduction by an individual-based
lifestyle intervention for workers in the construction
industry at risk for cardiovascular disease: results of a
randomized controlled trial. Prev Med 2010;51:240–6.

D
ow

nloaded from
 https://academ

ic.oup.com
/bm

b/advance-article/doi/10.1093/bm
b/ldad025/7276479 by U

niversity of O
xford user on 07 N

ovem
ber 2023

https://www.who.int/news-room/fact-sheets/detail/cardiovascular-diseases-(CVDs)
https://www.who.int/news-room/fact-sheets/detail/cardiovascular-diseases-(CVDs)
https://www.who.int/news-room/fact-sheets/detail/cardiovascular-diseases-(CVDs)
https://www.england.nhs.uk/aac/publication/summary-of-national-guidance-for-lipid-management/
https://www.england.nhs.uk/aac/publication/summary-of-national-guidance-for-lipid-management/
https://www.longtermplan.nhs.uk/wp-content/uploads/2019/08/nhs-long-term-plan-version-1.2.pdf
https://www.longtermplan.nhs.uk/wp-content/uploads/2019/08/nhs-long-term-plan-version-1.2.pdf
https://www.longtermplan.nhs.uk/wp-content/uploads/2019/08/nhs-long-term-plan-version-1.2.pdf
https://www.gov.uk/government/statistics/health-inequalities-dashboard-march-2021-data-update/health-inequalities-dashboard-statistical-commentary-march-2021
https://www.gov.uk/government/statistics/health-inequalities-dashboard-march-2021-data-update/health-inequalities-dashboard-statistical-commentary-march-2021
https://www.gov.uk/government/statistics/health-inequalities-dashboard-march-2021-data-update/health-inequalities-dashboard-statistical-commentary-march-2021
https://www.gov.uk/government/statistics/health-inequalities-dashboard-march-2021-data-update/health-inequalities-dashboard-statistical-commentary-march-2021


Health inequalities in cardiovascular risks, 2023 19

21. Bennett GG, Steinberg D, Askew S, et al. Effectiveness
of an app and provider counseling for obesity treatment
in primary care. Am J Prev Med 2018;55:777–86.

22. Department of Health. Putting Prevention First Vascular
Checks: Risk Assessment and Management. London:
Department of Health; 2008 http://data.parliament.uk/
DepositedPapers/Files/DEP2008-0910/DEP2008-0910.
pdf (10 October 2022, date last accessed).

23. Lang S-J, Abel GA, Mant J, et al. Impact of socioe-
conomic deprivation on screening for cardiovascular
disease risk in a primary prevention population: a cross-
sectional study. BMJ Open 2016;6:e009984.

24. Cook EJ, Sharp C, Randhawa G, et al. Who uses NHS
health checks? Investigating the impact of ethnicity and
gender and method of invitation on uptake of NHS
health checks. Int J Equity Health 2016;15:13.

25. Garritty C, Gartlehner G, Kamel C, et al. Cochrane
rapid reviews interim guidance from the Cochrane rapid
reviews methods group. March 2020.

26. Arya S, Kaji AH, Boermeester MA. PRISMA reporting
guidelines for meta-analyses and systematic reviews.
JAMA Surg 2021;156:789–90.

27. Fu Y, Tang EY, Sowden S, et al. Tailoring lipid man-
agement interventions to reduce inequalities in cardio-
vascular disease risk management in primary care for
deprived communities in northern England: a mixed-
methods intervention development protocol. BMJ Open
2022;12:e058951.

28. Reibling N, Ariaans M, Wendt C. Worlds of health-
care: a healthcare system typology of OECD countries.
Health Policy 2019;123:611–20.

29. NICE. Cardiovascular disease: risk assessment and
reduction, including lipid modification. London:
National Institute for Health and Care Excellence;
2023 https://www.nice.org.uk/guidance/cg181/resource
s/cardiovascular-disease-risk-assessment-and-reductio
n-including-lipid-modification-pdf-35109807660997
(19 July 2021, date last accessed).

30. McNamara RL, Spatz ES, Kelley TA, et al. Standardized
outcome measurement for patients with coronary artery
disease: consensus from the international consortium for
health outcomes measurement (ICHOM). J Am Heart
Assoc 2015;4:e001767.

31. Neilson LM, Swart ECS, Good CB, et al. Identifying
outcome measures for coronary artery disease value-
based contracting using the Delphi method. Cardiology
Therapy 2019;8:135–43.

32. Boon MH, Thomson H. The effect direction plot
revisited: application of the 2019 Cochrane handbook

guidance on alternative synthesis methods. Res Synth
Methods 2021;12:29–33.

33. Katzmarzyk PT, Martin CK, Newton RL Jr, et al. Weight
loss in underserved patients—a cluster-randomized trial.
New Eng J Med 2020;383:909–18.

34. Höchsmann C, Dorling JL, Martin CK, et al. Effects
of a 2-year primary care lifestyle intervention on car-
diometabolic risk factors: a cluster-randomized trial.
Circulation 2021;143:1202–14.

35. Bennett GG, Warner ET, Glasgow RE, et al. Obe-
sity treatment for socioeconomically disadvantaged
patients in primary care practice. Arch Intern Med
2012;172:565–74.

36. Buckley J, Yekta S, Joseph V, et al. Vida Sana: a lifestyle
intervention for uninsured, predominantly Spanish-
speaking immigrants improves metabolic syndrome
indicators. J Community Health 2015;40:116–23.

37. de Heer HD, Balcazar HG, Wise S, et al. Improved
cardiovascular risk among Hispanic border participants
of the mi Corazón mi Comunidad Promotores de Salud
model: the HEART II cohort intervention study 2009–
2013. Front Public Health 2015;3:149.

38. Hurst H, Dunn S, Fuji KT, et al. Clinical impact of a
pharmacist+ health coach chronic disease management
program in a rural free clinic. J Am Pharm Assoc
2021;61:442–9.

39. Khare MM, Carpenter RA, Huber R, et al. Lifestyle
intervention and cardiovascular risk reduction in the
Illinois WISEWOMAN program. J Womens Health
2012;21:294–301.

40. Khare MM, Cursio JF, Locklin CA, et al. Lifestyle
intervention and cardiovascular disease risk reduction
in low-income Hispanic immigrant women participating
in the Illinois WISEWOMAN program. J Community
Health 2014;39:737–46.

41. Margolius D, Bodenheimer T, Bennett H, et al.
Health coaching to improve hypertension treatment
in a low-income, minority population. Ann Fam Med
2012;10:199–205.

42. Murphy MP, Coke L, Staffileno BA, et al. Improving
cardiovascular health of underserved populations in the
community with Life’s simple 7. J Am Assoc Nurse Pract
2015;27:615–23.

43. Ockene IS, Tellez TL, Rosal MC, et al. Outcomes of
a Latino community-based intervention for the preven-
tion of diabetes: the Lawrence Latino diabetes preven-
tion project. Am J Public Health 2012;102:336–42.

44. Rosas LG, Thiyagarajan S, Goldstein BA, et al. The effec-
tiveness of two community-based weight loss strategies

D
ow

nloaded from
 https://academ

ic.oup.com
/bm

b/advance-article/doi/10.1093/bm
b/ldad025/7276479 by U

niversity of O
xford user on 07 N

ovem
ber 2023

http://data.parliament.uk/DepositedPapers/Files/DEP2008-0910/DEP2008-0910.pdf
http://data.parliament.uk/DepositedPapers/Files/DEP2008-0910/DEP2008-0910.pdf
http://data.parliament.uk/DepositedPapers/Files/DEP2008-0910/DEP2008-0910.pdf
https://www.nice.org.uk/guidance/cg181/resources/cardiovascular-disease-risk-assessment-and-reduction-including-lipid-modification-pdf-35109807660997
https://www.nice.org.uk/guidance/cg181/resources/cardiovascular-disease-risk-assessment-and-reduction-including-lipid-modification-pdf-35109807660997
https://www.nice.org.uk/guidance/cg181/resources/cardiovascular-disease-risk-assessment-and-reduction-including-lipid-modification-pdf-35109807660997


20 Y. Fu et al., 2023

among obese, low-income US Latinos. J Acad Nutr Diet
2015;115:537–550.e2.

45. Ryan JG, Jennings T, Vittoria I, et al. Short and long-
term outcomes from a multisession diabetes education
program targeting low-income minority patients: a six-
month follow up. Clin Ther 2013;35:A43–53.

46. Shea S, Kothari D, Teresi JA, et al. Social impact analysis
of the effects of a telemedicine intervention to improve
diabetes outcomes in an ethnically diverse, medically
underserved population: findings from the IDEATel
study. Am J Public Health 2013;103:1888–94.

47. Talavera GA, Castañeda SF, Mendoza PM, et al. Lati-
nos understanding the need for adherence in diabetes
(LUNA-D): a randomized controlled trial of an inte-
grated team-based care intervention among Latinos with
diabetes. Transl Behav Med 2021;11:1665–75.

48. Tuot DS, Rubinsky AD, Velasquez A, et al. Interventions
to improve blood pressure control among socioeconom-
ically disadvantaged patients with CKD: kidney aware-
ness registry and education pilot randomized controlled
trial. Kidney Med 2019;1:242–52.

49. Vaughan EM, Naik AD, Amspoker AB, et al. Men-
tored implementation to initiate a diabetes program in
an underserved community: a pilot study. BMJ Open
Diabetes Res Care 2021;9:e002320.

50. McRobbie H, Hajek P, Peerbux S, et al. Tackling obesity
in areas of high social deprivation: clinical effective-
ness and cost-effectiveness of a task-based weight man-
agement group programme-a randomised controlled
trial and economic evaluation. Health Technol Assess
2016;20:1–150.

51. Werba JP, Giroli MG, Simonelli N, et al. Uptake and
effectiveness of a primary cardiovascular prevention
program in an underserved multiethnic urban commu-
nity. Nutr Metab Cardiovasc Dis 2022;32:1110–20.

52. Piette JD, Datwani H, Gaudioso S, et al. Hypertension
management using mobile technology and home blood
pressure monitoring: results of a randomized trial in
two low/middle-income countries. Telemed J E Health
2012;18:613–20.

53. Bostock S, Steptoe A. Association between low
functional health literacy and mortality in older

adults: longitudinal cohort study. BMJ 2012;344:
e1602.

54. Zhang NJ, Terry A, McHorney CA. Impact of health
literacy on medication adherence: a systematic review
and meta-analysis. Ann Pharmacother 2014;48:741–51.

55. Meneton P, Kesse-Guyot E, Méjean C, et al. Unemploy-
ment is associated with high cardiovascular event rate
and increased all-cause mortality in middle-aged socially
privileged individuals. Int Arch Occup Environ Health
2015;88:707–16.

56. Sumner JA, Khodneva Y, Muntner P, et al. Effects of
concurrent depressive symptoms and perceived stress
on cardiovascular risk in low-and high-income partic-
ipants: findings from the reasons for geographical and
racial differences in stroke (REGARDS) study. J Am
Heart Assoc 2016;5:e003930.

57. Lazzarino AI, Hamer M, Stamatakis E, et al. Low socioe-
conomic status and psychological distress as synergistic
predictors of mortality from stroke and coronary heart
disease. Psychosom Med 2013;75:311–6.

58. Walton-Moss B, Samuel L, Nguyen TH, et al. Commu-
nity based cardiovascular health interventions in vulner-
able populations: a systematic review. J Cardiovasc Nurs
2014;29:293–307.

59. Van Hecke A, Heinen M, Fernández-Ortega P, et al.
Systematic literature review on effectiveness of self-
management support interventions in patients with
chronic conditions and low socio-economic status. J Adv
Nurs 2017;73:775–93.

60. Tan SM, Han E, Quek RYC, et al. A systematic
review of community nursing interventions focusing
on improving outcomes for individuals exhibiting risk
factors of cardiovascular disease. J Adv Nurs 2020;76:
47–61.
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