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Abstract
Cardiovascular disease (CVD) prevention strategies are predominantly informed by studies conducted in men from the general 
population, which can disadvantage women—particularly Indigenous women—whose CVD needs differ in terms of symptom 
presentation, healthcare access, receipt of guideline-recommended care and sociocultural roles. This review aims to 
summarize the effectiveness of CVD prevention interventions in Indigenous women in the USA, Canada, New Zealand and 
Australia. Umbrella review of systematic reviews and randomized and non-randomized interventions examines the 
effectiveness of pharmacological and nonpharmacological interventions in reducing CVD risk in target countries in 
Indigenous adult studies with ≥50% women. Systematic searches were conducted across six electronic databases between 
January and February 2024 (update: February 2025). Quality assessment applied standard methods and evidence was 
synthesized qualitatively. The protocol was PROSPERO registered (CRD42024575310). Six systematic reviews and 16 primary 
studies (7 randomized and 9 non-randomized; 11,473 participants; 50%–100% women) in Indigenous participants were 
included. Evidence was limited and generally of low certainty. Four randomized studies were exclusively in Indigenous 
women (Australia and USA). Only one pharmacological study was identified, investigating vitamin D in reducing blood 
pressure. Non-pharmacological interventions demonstrated potential to improve CVD risk factors, primarily adiposity, blood 
pressure, lipids, and glucose. Participant involvement was generally limited and continuation was problematic. This first 
umbrella review on CVD risk reduction in Indigenous women suggests an urgent need for high-quality evidence to inform 
and make CVD prevention accessible and equitable for them. Future studies should employ consumer-led, innovative, and 
context-specific strategies to ensure inclusive recruitment and sustain participant engagement.
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Contribution to Health Promotion

• Presents the first umbrella review of pharmacological and non-pharmacological cardiovascular disease (CVD) prevention strat
egies in Indigenous women in the USA, Canada, New Zealand, and Australia.

• Demonstrates that non-pharmacological CVD prevention strategies can be effective in reducing CVD risk in Indigenous women 
without CVD.

• Focuses on an urgent need for high-quality Indigenous women-specific evidence for effective and equitable cardiovascular 
health care for them.

• Highlights that CVD prevention strategies, including cardiovascular health promotion, must be co-designed in partnership with 
Indigenous women, communities and healthcare providers providing care to the community.
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Introduction
Although cardiovascular disease (CVD) is often viewed as a dis
ease impacting mostly men, in 2021, ∼360 million individuals 
of each sex were living with CVD (British Heart Foundation 
2024). It was the leading cause of death in both women and 
men, with CVD being responsible for 30% of total deaths in wom
en globally (World Health Organisation 2024). Women’s 
health issues are often focused on reproductive health, under- 
recognizing critical chronic health conditions including but not 
limited to CVD, type 2 diabetes mellitus (T2DM), hypertension, 
and mental health issues (The Lancet 2023). Cardiovascular 
health in women has been given less recognition than men’s; in
creasing awareness of this from 1986 to 1993 prompted specific 
measures to increase equity, such as US National Institutes of 
Health (NIH) policies requiring inclusion of women as clinical trial 
participants and examining potential sex-differences in interven
tion outcomes (Thomas and Braus 1998). Women experience CVD 
differently compared with men (Maas and Appelman 2010). 
Women’s risk of CVD increases postmenopausally via a multitude 
of complex physiological factors, including distinct patterns of 
sex hormone changes and increase in weight, blood pressure, 
and lipids (El Khoudary et al. 2020). Clinical manifestation of 
CVD varies between women and men. For example, presenta
tions of non-cardiac symptoms such as shortness of breath, 
weakness, and fatigue are more commonly observed in women 
with ischaemic heart disease, which is the most common CVD 
in women (Gilabert-Garcia et al. 2023).

Since the NIH policy changes in the USA, women’s cardiovas
cular health equity has gained significant attention in relevant 
clinical guidelines and policy documents (Vervoort et al. 2024). 
Awareness about the scale of CVD impact on women’s health 
has risen, along with social and cultural changes that fostered 
women’s agency in matters that impact their wellbeing (Vogel 
et al. 2021). There has been an increasing recognition of the 
need for women’s health to be more inclusive—integrating sex
ual and reproductive health as well as chronic disease, including 
the large burden of CVD-related morbidity and mortality (Carcel 
et al. 2024, Peters et al. 2016, Ramson et al. 2024, The Lancet 
2023).

Despite improvements, the progress in women’s cardiovascu
lar health remains inequitable. There is consistent evidence that 
CVD in women remains ‘understudied, under-recognized, under
diagnosed, and undertreated’ (Vogel et al. 2021). Sex-disparities 
in diagnostic and treatment interventions known to contribute 
positive outcomes have been observed in the USA, Europe, and 
Australia (Banks et al. 2020, Fogg et al. 2019, Maas and 
Appelman 2010, Pagidipati and Peterson 2016, Vogel et al. 
2021). There is also persistent disparity in reduction in 
CVD-related mortality in women between high-income versus 
low- and middle-income countries, and inequities remain in 
CVD assessment and evidence-based management, particularly 
among younger women (Burgess 2022, Vogel et al. 2021). In set
tings where overall improvements have occurred, a social gradi
ent in cardiovascular health outcomes persists (Chaturvedi et al. 
2024). Furthermore, women continue to be underrepresented in 
CVD-related clinical trials (Steinberg et al. 2021).

Although Indigenous people experience a disproportionate 
burden of chronic diseases, including CVD, their representation 

in clinical trials—randomized or non-randomized—remains low 
(Umaefulam et al. 2022). Between 2010 and 2022, there were 
170 Indigenous-specific trials across the USA, Canada, New 
Zealand, and Australia, registered on publicly available trial 
registries, against 8302 trails in the non-Indigenous population 
(Umaefulam et al. 2022). At the intersection of sex and ethnicity, 
Indigenous women remain underrepresented in both random
ized and non-randomized interventions, with 13% (22 of 170) 
of Indigenous-specific studies conducted in Indigenous women, 
accounting for 0.15% of trials conducted in the non-Indigenous 
population (Umaefulam et al. 2022). Under-representation limits 
the validity and applicability of trial evidence to Indigenous 
women. Consequently, Indigenous women receive cardiovascu
lar health care based on evidence derived from findings of stud
ies conducted predominantly with non-Indigenous men (and 
women). Hence, clinical and psychosocial approaches used in as
sessing and managing Indigenous women’s cardiovascular 
health do not necessarily effectively address their health needs, 
contributing to inequity in cardiovascular health care for 
Indigenous women in the above countries. To address this evi
dence gap, this umbrella review aims to answer the following 
question: What is the current evidence on the effectiveness or ef
ficacy of pharmacological and non-pharmacological primary pre
vention interventions in reducing cardiovascular risk factors in 
Indigenous women in USA, Canada, New Zealand, and 
Australia? Findings from this review will likely inform future 
CVD risk reduction interventions to be developed and imple
mented with Indigenous women in these settings.

Methods
Review type
An umbrella review was undertaken to synthesize evidence from 
existing systematic reviews that investigated CVD-related inter
ventions in Indigenous communities. The exponential growth 
of systematic reviews can make it challenging for clinicians, re
searchers, and policymakers in navigating fragmented and 
sometimes conflicting findings. Umbrella reviews provide a high- 
level synthesis of diverse interventions and outcomes, enabling 
comparison across intervention strategies and identifying key 
gaps in the evidence. They are particularly valuable for informing 
practice and policy because they consolidate evidence, rather 
than duplicating efforts, assess quality of exiting evidence and 
identify areas requiring further research (Belbasis et al. 2022, 
Papatheodorou and Evangelou 2022).

Search strategy
The lead author, T.R. searched electronic databases PubMed, 
CINAHL, Embase, Emcare, Scopus, and Web of Science between 
January and February 2024, with an updated search completed 
in February 2025. The main search terms stemmed from the 
major themes of the review question and following the PICO 
method (Population, Intervention, Comparator and Outcome). 
Supplement S1 presents a detailed search strategy. A librarian 
with expertise in health research literature provided guidance 
determining a search strategy that would capture most of the 
relevant literature. Female-specific search terms, ‘female’, 
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‘women’, were not used to capture studies that may have a 
mixed sample, with a view to extract and analyse sex-specific 
findings. No limit was applied on year of publication.

Selection criteria
Systematic reviews were eligible for inclusion if they examined 
evidence about CVD prevention strategies in adult Indigenous 
participants over 18 years of age or if findings and data specific 
to adult participants could be extracted. Pharmacological and 
non-pharmacological (i.e. lifestyle-based) intervention studies 
aimed at reducing CVD risk factors in Indigenous women, both 
randomized and non-randomized, were included except for stud
ies specifically described by the authors as pilot studies or pub
lished protocols or referred to as pilot studies in corresponding 
papers publishing findings from the same studies.

Systematic reviews and primary studies were eligible for inclu
sion if they reported changes in the following, either as primary 
or secondary outcomes: blood pressure (BP), body weight/body 
mass index (BMI)/waist circumference (WC), lipids [total choles
terol (TC), low-density lipoprotein cholesterol (LDL-C) and trigly
cerides], blood glucose (haemoglobin A1c), physical activity, 
smoking, and risk of CVD, measured using a country-specific as
sessment tools.

Although this umbrella review initially intended to examine 
randomized and non-randomized interventions targeting primary 
prevention of CVD in Indigenous women, most studies conducted 
with this population group often included participants with and 
without existing CVD at baseline and included both sexes/genders. 
Considering the dearth of studies conducted with Indigenous peo
ple and taking an inclusive approach, studies with a mixed sample 
of female and male participants with and without CVD were in
cluded in this review. However, studies with <50% women partic
ipants were excluded. Studies conducted with Indigenous 
communities in the USA, Canada, New Zealand, and Australia 
who share a similar history of European colonization were 
included. Only literature published in the English language were in
cluded. Supplement S2 presents a list of studies excluded from this 
review with reasons for exclusion.

Screening and appraisal
EndNote software was used to manage the search results. T.R. and 
A.B. independently performed screening of title and abstract on 
Covidence online platform. Supplement S3 presents risk of bias 
(RoB) assessments using the revised Cochrane risk of bias tool 
for randomized controlled trials (RoB 2) and risk of bias in non- 
randomized studies of interventions (ROBINS-I) while systematic 
reviews were assessed using AMSTAR 2 (Shea et al. 2017, Sterne 
et al. 2016, 2019). Studies were not excluded based on quality to 
support inclusion, considering limited published evidence on ef
fective CVD prevention strategies in Indigenous women. 
Nevertheless, results were interpreted according to study quality, 
with clear statements where studies were of lower quality. Data 
were extracted using an extraction template (in MS Excel) specific
ally developed for this study. Heterogeneity in research question 
answered and methods used in primary studies, precluded meta- 
analysis. Therefore, findings were synthesized narratively. 

Considering the representation of diverse Indigenous settings 
across studies included in this review, community 
engagement-related data were extracted using a study-specific 
template instead of a structured assessment tool. This review 
was registered with PROSPERO (CRD42024575310).

Results
A systematic search across six databases returned 5124 records. 
After removing duplicates and screening, six systematic reviews 
and 16 primary studies met the inclusion criteria, as presented 
in the PRISMA flow chart in Fig. 1. No systematic reviews focused 
exclusively on studies conducted with Indigenous women and 
the proportion and/or number of female participants were incon
sistently reported. None of the reviews presented sex- or gender- 
specific evidence.

The 16 primary studies included in this review had a total of 
11 473 participants; 4 studies were conducted in Indigenous 
women exclusively while the rest included women as ∼50%– 
78% of participants. Studies conducted in the USA utilized either 
‘American Indian women’ or ‘Native American women’ to de
scribe their study populations. In this review they will be respect
fully referred to as Native American women.

Systematic reviews
Table 1 summarizes the findings of the systematic reviews in
cluded in this umbrella review. Of the six systematic reviews, 
three examined the effectiveness of physical activity interven
tions (Pedersen et al. 2022, Pelletier et al. 2017, Wicklum et al. 
2021) with another physical activity intervention in Indigenous 
people with T2DM (Hurst et al. 2024); one examined the effective
ness of nutrition interventions on improving health outcomes 
(Nava et al. 2015); and one investigated health-promoting inter
ventions for reducing CVD risk factors (Mbuzi et al. 2018). Based 
on AMSTART 2 assessment, two reviews were rated to have high 
confidence in their findings, one had moderate confidence, and 
three had low confidence.

Systematic reviews included in this umbrella review found 
physical activity and weight management (Pedersen et al. 
2022, Pelletier et al. 2017, Wicklum et al. 2021) and diet and nu
trition (Nava et al. 2015) interventions to be generally effective in 
improving CVD risk factors, including BMI, weight, BP, and lipids 
in Indigenous people in all four countries. One of the reviews that 
specifically focused on interventions targeting CVD prevention 
described the evidence to be promising but raised concerns re
garding adequacy of the evidence and appropriateness of the 
methodological approaches (Mbuzi et al. 2018).

Primary studies
Table 2 presents results from the randomized controlled trials 
(RCT) and non-randomized intervention studies included in this 
review.

Findings from eight of the 16 primary studies were reported in 
the systemic reviews included in this umbrella review (Canuto 
et al. 2012, Chan et al. 2007, Foulds et al. 2011, Gilliland et al. 
2002, Shah et al. 2015, Shintani et al. 1991, Sukala et al. 2012, 
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Thompson et al. 2008). Seven of the 16 primary studies included 
in this review were RCTs (Canuto et al. 2012, Gepner et al. 2015, 
Karaivanov et al. 2021, Kattelmann et al. 2010, Patade et al. 2008, 
Sukala et al. 2012, Thompson et al. 2008), seven were non- 
randomized/pre-post studies (Chan et al. 2007, Dissanayake 
et al. 2025, Foulds et al. 2011, Gilliland et al. 2002, Mills et al. 
2017, Shah et al. 2015, Shintani et al. 1991), and two employed 
a prospective cohort study design to assess effectiveness of 
CVD risk factor reduction interventions (Jiang et al. 2018, 
Teufel-Shone et al. 2015). Four studies, all RCTs, were conducted 
exclusively with Indigenous women (Canuto et al. 2012, Gepner 
et al. 2015, Patade et al. 2008, Thompson et al. 2008). Amongst 
studies that included both women and men as participants, 
only one reported sex-specific findings, with no differences in 
findings between the two groups (Foulds et al. 2011). Only one 
study exclusively recruited participants without known CVD 
(Gepner et al. 2015). Interventions were implemented in the com
munity or at community healthcare facilities and delivered indi
vidually (3/14) or in groups (7/14; papers describing the same 
intervention were counted once), or a combination of individual 
and group sessions (4/14); one study did not report intervention 
delivery mode, and another compared group vs individual deliv
ery to examine differences in effect. Average intervention dur
ation was ∼6 months (ranged 3 weeks to 2 years), with 
follow-up period ranging from 3 months to 10 years. Of the seven 
RCTs, only one had a RoB while five showed some concern of RoB 

and one had high RoB. All but one non-randomized intervention 
showed moderate concerns of RoB, with the remaining one hav
ing serious concerns.

Intervention components
Primary studies included in this review predominantly assessed 
effectiveness of non-pharmacological, lifestyle-based, interven
tions (Canuto et al. 2012, Chan et al. 2007, Dissanayake et al. 
2025, Foulds et al. 2011, Gilliland et al. 2002, Jiang et al. 2018, 
Karaivanov et al. 2021, Kattelmann et al. 2010, Mills et al. 2017, 
Shah et al. 2015, Shintani et al. 1991, Sukala et al. 2012, 
Teufel-Shone et al. 2015, Thompson et al. 2008), with one study 
assessing flaxseed in daily diet to improve cholesterol in Native 
American women with mild to moderate hypercholesterolaemia 
(Patade et al. 2008). Interventions components primarily in
cluded dietary/nutritional counselling, structured physical activ
ity sessions, and T2DM self-management education sessions. 
Only one pharmacological intervention examined different doses 
of Vitamin D on BP of postmenopausal Native American women 
(Gepner et al. 2015).

Eight out of 16 primary studies addressed T2DM management 
via better glycaemic control (Gilliland et al. 2002, Karaivanov 
et al. 2021, Sukala et al. 2012) or weight loss (Jiang et al. 2018, 
Teufel-Shone et al. 2015, Thompson et al. 2008) or both (Shah 
et al. 2015, Thompson et al. 2008). One study conducted with 

Figure 1 Literature search process using PRISMA flowchart.
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Aboriginal and Torres Strait Islander people highlighted high 
rates of CVD and T2DM in Indigenous communities in Australia 
(Chan et al. 2007) while two studies addressed CVD risk factors 
in Aboriginal and Torres Strait Islander people with and without 
CVD (Dissanayake et al. 2025, Mills et al. 2017). Three studies ad
dressed excessive weight and obesity (Canuto et al. 2012, 
Dissanayake et al. 2025, Shintani et al. 1991) while physical in
activity (Foulds et al. 2011), moderate hypercholesterolaemia 
(Patade et al. 2008), and hypertension (Gepner et al. 2015) was 
addressed by one study each.

Effectiveness
Of the 16 primary studies, 13 lifestyle-based interventions exam
ined were effective in reducing one or more CVD risk factors: 
weight (Canuto et al. 2012, Dissanayake et al. 2025, Jiang et al. 
2018, Mills et al. 2017, Shintani et al. 1991), BMI (Canuto et al. 
2012, Dissanayake et al. 2025, Mills et al. 2017, Shah et al. 
2015, Shintani et al. 1991, Teufel-Shone et al. 2015), WC (Chan 
et al. 2007, Dissanayake et al. 2025, Thompson et al. 2008), BP 
(Chan et al. 2007, Mills et al. 2017, Shintani et al. 1991), TC 
(Chan et al. 2007, Foulds et al. 2011, Patade et al. 2008, Shah 
et al. 2015, Shintani et al. 1991), LDL-C (Dissanayake et al. 
2025, Patade et al. 2008, Shintani et al. 1991), triglyceride 
(Chan et al. 2007, Dissanayake et al. 2025, Shah et al. 2015, 
Shintani et al. 1991), and HbA1c (Dissanayake et al. 2025, Shah 
et al. 2015), in participants either at risk of CVD or with existing 
CVD. One study reported a reduction in long-term risk of T2DM 
in participants who experienced moderate to small weight loss 
postintervention (Jiang et al. 2018). Only one study reported a 
significant increase in high-density lipoprotein (HDL-C) after 
intervention (Dissanayake et al. 2025).

Of the four RCTs conducted with Indigenous women, one 
showed effectiveness in reducing BMI and weight and sustaining 
the reduction 3 months postintervention via a combination of 
structured physical activity sessions and nutrition education 
(vs waitlist control) (Canuto et al. 2012), while another reported 
reduction in TC and LDL-C via intake of flaxseed as a dietary sup
plement (vs no supplement) (Patade et al. 2008). One of the RCTs 
that assessed effectiveness of a health education intervention in 
reducing the risk of T2DM in Native American women showed sig
nificant decrease in WC, TC, and LDL-C, with differences between 
the intervention and control groups (Thompson et al. 2008). The 
only study investigating a pharmacological intervention was an 
RCT that compared the effect of a high-dose versus low-dose 
Vitamin D supplement on BP in postmenopausal Native 
American women (Gepner et al. 2015), which found no significant 
effect of the intervention on improving BP. It was the only RCT in 
this review with a low RoB. One of the above studies reported im
provements in BP (Canuto et al. 2012).

One RCT that assessed effectiveness of two physical activity re
gimes (aerobic vs resistance) found improved BP in aerobic ver
sus resistance group participants and no difference in HbA1c 
(Sukala et al. 2012). A Medicine wheel-based health education 
model to support better management of T2DM did not lead to 
any difference between two groups for weight loss, BMI, 
HbA1c; some within-group improvements were observed 
(Kattelmann et al. 2010). One RCT assessed the effectiveness of 
shared medical appointments (vs usual one-to-one care) to bet
ter manage T2DM and found no significant effect on participants’ 

HbA1c levels (Karaivanov et al. 2021). Qualitative data indicated 
that the shared medical appointment model was liked by the 
participants (Karaivanov et al. 2021).

Non-randomized studies used a community-based approach 
to implement lifestyle modification programmes targeting CVD 
and T2DM risk factors (such as fasting plasma glucose, BP, exces
sive body weight) (Chan et al. 2007, Mills et al. 2017), overweight 
and obesity (Shintani et al. 1991); Dissanayake et al. 2025, Mills 
et al. 2017), T2DM (Foulds et al. 2011, Jiang et al. 2018, 
Teufel-Shone et al. 2015), risk factors for T2DM complication 
(Gilliland et al. 2002), and hypertension (Foulds et al. 2011), in 
participants without CVD and/or with existing CVD. One study, 
which employed a cohort efficacy design, reported that, in the 
long-term, a T2DM prevention programme was effective in redu
cing body weight. In this study a moderate-to-small reduction in 
body weight (i.e. 3% to ≥5% of baseline weight) was associated 
with up to 64% lower risk of developing T2DM within 6 year of 
follow-up (Jiang et al. 2018). Another study, which assessed a 
community health worker-led home-based T2DM management 
educational programme, reported that BMI, HbA1c, triglycerides, 
and urinary albumin creatinine ratio improved after the 6-month 
intervention period (Shah et al. 2015).

Community engagement
Information was extracted regarding whether or not Indigenous 
communities had the opportunity to provide input into the study 
design, development, delivery and governance, and whether the 
study team included Indigenous researchers. Engagement with 
participating communities and/or Indigenous researchers varied 
across studies and was inconsistently reported, with 75% (12/16) 
reporting any evidence of community engagement and the re
maining studies reporting none. Having Indigenous voices in 
study governance teams and Indigenous researchers in the au
thor group were the least commonly reported items while having 
community input in study design, development, and delivery 
were the most reported aspects of Indigenous engagement in 
the development, governance, and deliver of the interventions. 
Nine primary studies reported that participating communities 
were engaged in intervention content development (Chan et al. 
2007, Dissanayake et al. 2025, Gilliland et al. 2002, Jiang et al. 
2018, Mills et al. 2017, Shah et al. 2015, Teufel-Shone et al. 
2015, Thompson et al. 2008), with one reporting that the commu
nities had input in study design as well as intervention delivery 
(Shah et al. 2015). One study reported that intervention contents 
could be adapted or tailored to cultural local culture (e.g. con
tent translated into Indigenous language, incorporation of trad
itional food etc.) without indication of community involvement in 
such tailoring (Jiang et al. 2018). Another study reported that it 
‘was designed as a culturally appropriate, community-based 
intervention model’; however, it did not report whether the study 
had any input from the target community in design, delivery or 
governance of the study (Shintani et al. 1991).

Discussion
Summary of results
This umbrella review presents the first examination of the effects 
of pharmacological and non-pharmacological interventions in 

14                                                                                                                                                                                               Health Promotion International, 2026, Volume 41, Issue 2

D
ow

nloaded from
 https://academ

ic.oup.com
/heapro/article/41/2/daag051/8659588 by guest on 23 April 2026



improving CVD risk factors in Indigenous women in the USA, 
Canada, New Zealand, and Australia. Six systematic reviews 
and 16 primary studies were identified. Of the primary studies, 
only four were conducted exclusively among Indigenous women, 
only one study was assessed to have a low RoB, and only one 
study reported sex-specific findings, suggesting a dearth of high- 
quality experimental studies specific to improving Indigenous 
women’s cardiovascular health. There was a notable lack of stud
ies conducted specifically with Indigenous women and studies 
presenting sex-specific outcomes when including participants 
of both sexes. Overall, the systematic reviews and primary stud
ies suggest that non-pharmacological or lifestyle-based interven
tions—including physical activity, diet and nutrition modification 
and counselling, and T2DM self-management education—can be 
effective in improving CVD risk factors in Indigenous women 
without prior CVD. These risk factors include weight, BMI, WC, 
TC, LDL-C, triglycerides, and HbA1c. While the findings of this um
brella review align with those presented in the systematic re
views included in this review, its strength lies in its focus on 
how a diverse array of interventions benefited Indigenous wom
en’s cardiovascular health—and are often underrepresented in 
the broader analyses of evidence relating to CVD assessment 
and prevention. Moreover, 50% of the primary studies were 
also captured in the systematic reviews included in this umbrella 
review. This overlap indicates limited representation of 
Indigenous women in the broader CVD literature, reinforcing 
the need for continued generation of high-quality evidence on ef
fective CVD prevention strategy in this population group.

Across the wide range of CVD interventions, only 16 primary 
studies were identified, which is very few for drawing meaningful 
conclusion by intervention type. Importantly, no studies 
evaluated interventions with major impacts on CVD risk factors 
—BP lowering or lipid-lowering medications. While these inter
ventions are likely to be effective in Indigenous women, direct 
evidence from studies of Indigenous women is lacking. 
Furthermore, implementation considerations such as uptake, 
adherence, and service use are strongly influenced by sociocul
tural factors. Therefore, multiple elements of generalisability 
from non-Indigenous populations cannot be assumed. Small 
sample sizes and heterogeneity in topics covered meant that per
forming a meta-analysis with ‘women only’ studies was not 
feasible.

Effectiveness of interventions

CVD risk factors
Half of the primary studies included in this umbrella review ad
dressed either risk of T2DM or promoted better T2DM manage
ment. Five of these studies demonstrated effectiveness 
diabetes education and lifestyle programmes—including risk- 
and self-management skill development, dietary counselling 
and motivation for physical activity—in achieving better gly
caemic control (Gilliland et al. 2002) or weight loss (Jiang et al. 
2018, Teufel-Shone et al. 2015) or both (Dissanayake et al. 
2025, Shah et al. 2015, Thompson et al. 2008). The emphasis 
on T2DM (risk) management in the above interventions seems lo
gical given high prevalence of T2DM in Indigenous people in the 
USA, Canada, New Zealand, and Australia, including in 
Indigenous women who bear heavier burden of T2DM-related 

morbidity and mortality compared with non-Indigenous women 
(Australian Institute of Health and Welfare 2024c, Cheran et al. 
2023, Holder-Pearson and Chase 2022, Wedekind et al. 2021). It 
is a major risk factor for CVD and as such, preventing and better 
managing T2DM in Indigenous women at risk of CVD offers dual 
benefit.

Overweight and obesity or physical inactivity were addressed 
in six studies through either physical activity or diet, with one 
study combining physical activity and T2DM self-management 
education (Chan et al. 2007). Three systematic reviews included 
in this umbrella review examined physical activity focused inter
ventions that addressed obesity and overweight in Indigenous 
adults (Pedersen et al. 2022, Pelletier et al. 2017, Wicklum et al. 
2021). Obesity and overweight are more prevalent 
in Indigenous people in the USA, Canada, New Zealand, 
and Australia, particularly in women (Kurtz et al. 2022). 
Colonization and its impact on the Indigenous ways of living, 
loss of access to land and changes in dietary composition and 
its association with health and wellbeing of Indigenous people 
were noted in the wider literature (Bell et al. 2017, Valeggia 
and Snodgrass 2015).

We identified limited, high-quality, recent evidence about 
strategies to manage hypertension in Indigenous women. 
Modifiable risk factors such as sedentariness, suboptimal diet 
and smoking and cardiometabolic factors such as obesity, 
T2DM, high cholesterol, and hypertension have been persistently 
high among Indigenous populations in the USA, Canada, New 
Zealand, and Australia compared with non-Indigenous popula
tions in these countries (Zaman et al. 2025). Indigenous people, 
including Indigenous women, experience a high prevalence of 
hypertension, with high rates also in those experiencing other 
CVD risk factors, particularly T2DM and obesity (Australian 
Institute of Health and Welfare 2024a, Eberly et al. 2023). Māori 
and Pacifica and Aboriginal and Torres Strait Islander women ex
perience a higher prevalence of hypertension compared with 
non-Indigenous women in New Zealand and Australia, respect
ively (Australian Institute of Health and Welfare 2024b, McLean 
et al. 2013). Risk of CVD is also greater in Native Americans, in
cluding women, experiencing T2DM (Breathett et al. 2020). 
While these risk factors can be prevented and ameliorated 
through appropriate preventive measures, there is limited of 
high-quality Indigenous-specific evidence about whether and 
to what extent these measures contribute to preventing CVD in 
Indigenous people, including women. Existing literature shows 
that lifestyle modification interventions such as diet and nutri
tion and physical activity can improve CVD risk factors (Jones 
et al. 2025, Patnode et al. 2017, Rippe and Angelopoulos 2019).

It is important to note that smoking cessation was included as 
an intervention component in only one primary study reviewed. 
However, limited detail was provided about the nature of the 
intervention or its outcomes (Jiang et al. 2018). Smoking is a 
leading cause of CVD-related mortality and morbidity in both 
men and women, with the magnitude of harm increasing with 
duration and intensity of tobacco use (Banks et al. 2019, Pirie 
et al. 2013, Stanaway et al. 2018). Evidence from population- 
based studies suggests that smoking significantly increases risks 
of ischaemic heart disease, heart attack, and other types of heart 
disease in women more than men (Banks et al. 2019, Pirie et al. 
2013). While the majority of Indigenous women do not smoke, 
there are higher smoking prevalences in Indigenous compared 
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to general populations, including among Indigenous women, in 
all four countries—reflecting the legacy of tobacco as a tool of 
colonization (Glover 2025). Futures intervention studies should 
examine strategies that can effectively support Indigenous wom
en quitting smoking to support CVD prevention.

Pharmacological interventions such as antihypertensive and 
lipid-lowering medications proved to be effective in preventing 
cardiovascular events. However, these evidence-based CVD pre
vention strategies are often not implemented systematically to 
manage CVD or CVD risk in women (Al Hamid et al. 2024, Hyun 
et al. 2017). The evidence base for CVD assessment, prevention, 
and management reflects limited representation of clinical trials 
conducted with Indigenous populations, including trials that ef
fectively recruited Indigenous participants and reported 
Indigenous-specific outcomes—highlighting an important evi
dence gap (McBride et al. 2022, Umaefulam et al. 2022, Xu 
et al. 2022).

Risk of bias and level of community engagement
Reported effectiveness of interventions did not appear to differ 
based on whether they were delivered individually on in groups. 
However, all interventions delivered through a mixed approach 
reported positive outcomes. For most studies, effectiveness did 
not seem to vary across studies with different level of RoB. 
However, the only study assessed as having a low RoB was un
able to detect any significant change in the target risk factor 
(i.e. hypertension) (Gepner et al. 2015). In contrast, the study 
identified as having a serious RoB concern reported effectiveness 
in significantly reducing WC in women and men, and TC in wom
en (Foulds et al. 2011).

There is evidence that chronic condition management and/or 
prevention interventions that were co-developed with and deliv
ered by Indigenous people and had the research agenda set up 
by the target communities were effective in improving health 
and wellbeing (Glover et al. 2015, Kurtz et al. 2022). This review 
identified that information regarding community engagement 
in development and delivery of the interventions and reporting 
of evidence was inconsistently reported and the level of engage
ment varied across studies. Effectiveness of interventions did not 
seem to vary according to level of community engagement re
ported in the studies. Indigenous women experience complex 
barriers in engage with healthcare system due to racial and gen
der discriminations, which may contribute to their low participa
tion in clinical research, including trials. Future studies should 
consider co-developing interventions with Indigenous women 
and participating communities to ensure that the interventions 
are tailored to women’s needs, which in turn can contribute to 
greater acceptability, consistent engagement and ultimately bet
ter cardiovascular health outcomes.

Fewer studies reported any barriers in participating in the in
terventions, sex-specific or otherwise. However, most studies re
ported some information about low level of engagement in 
intervention activities and/or assessments, which offer some in
sight into what might have influenced the level of engagement in 
those studies. Three RCTs conducted with women only, reporting 
some relevant information in their study limitations from which 
participant level barriers can be gleaned. One study conducted 
with Aboriginal and Torres Strait Islander women reported low 
exercise and physical activity attendance rate (Canuto et al. 

2012). Furthermore, this study reported high attrition—difficulty 
in arranging assessments appointments which ultimately re
duced the statistical power of the study. Another study 
conducted with Native American women reported similar chal
lenges—low attendance and noncontinuation (Thompson et al. 
2008). Reasons for low attendance and frequent cancellation 
and rescheduling of assessments appointments were not re
ported in either of the studies. A third study conducted with post
menopausal Native American women reported high levels of 
noncontinuation in the control arm without reporting any likely 
reason behind it (Patade et al. 2008). A community-based non- 
randomized intervention reported that difficulties in determining 
true attrition rate as many participants did not attend assess
ments (Foulds et al. 2011). A physical activity–based RCT that re
tained 69% of the participants also reported a low level of 
session attendance, with work, family, illness of self and funeral 
being the reasons for nonattendance (Sukala et al. 2012). One 
study conducted with Native American and Alaska Natives to es
timate long-term risk of T2DM reported high attrition rate over 
10 years of follow-up (64%–84% after Year 1) (Jiang et al. 
2018). One non-randomized study reported participants not 
being able to take part in an on-country retreat as part of the 
intervention due to being away for the community or family re
sponsibilities (Dissanayake et al. 2025). In contrast, one RCT con
ducted with Native American women (76%) and men (24%), 
reported high level of attendance as a study success and sug
gested that this may be due to engaging with the community 
at the beginning of the study and having input from community 
leaders and other members in the development of study tools, 
provision for transport facility, and timing of the study 
(Kattelmann et al. 2010). A non-randomized study conducted 
with Native American participants attributed delivering the inter
vention and collecting data through home visits to retention of 
all participants to completion (Shah et al. 2015) while another 
study had no participants drop out but did not report any reason 
(Karaivanov et al. 2021). Accordingly, it is important to note that 
reported effectiveness in primary studies included in this review 
did not vary across intervention or follow-up duration.

Implications for future interventions for 
Indigenous women
In this review, we identified one RCT with low RoB conducted ex
clusively with Indigenous women. Although participation of 
women in clinical trials has improved, women are still under 
sampled in CVD-related clinical trials and sex-specific evidence 
about disease-specific presentation, assessment, and manage
ment is critical in providing equitable and evidence-based care 
to women (Peters et al. 2016). When considering the intersection 
of ethnicity and gender, Indigenous women remain markedly 
underrepresented in CVD-related clinical trials—facing a dual dis
advantage compared with men and women in the general popu
lation (Umaefulam et al. 2022, Xu et al. 2022). CVD assessment 
and management is largely informed by evidence derived from 
studies conducted predominantly in men. Consequently, women 
are often treated using the same clinical approach as men, with
out adequate consideration of their physiological, clinical and 
social needs (Van DIemen et al. 2021). Better understanding of 
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how biological, societal and behavioural differences influence 
cardiovascular health of population subgroups that are at high 
risk of experiencing CVD can offer critical insight into risk factor 
reduction and preventive care. Meaningful engagement and co- 
design of CVD prevention intervention that centres Indigenous 
women’s lived experiences—from priority setting and determin
ing the study design through to evaluating process and 
outcomes—should be embedded as standard practice. By em
bedding Indigenous leadership throughout conception, method
ology, analysis, and reporting, studies are more likely to produce 
findings that authentically reflect Indigenous women’s lived ex
periences, as this review demonstrates. Incorporating validated 
community engagement assessment tools into study appraisal 
would recognise and incentivise meaningful community engage
ment, strengthening the credibility of evidence.

When conducted with rigour, RCTs are regarded as generating 
the highest standard evidence on the causal relationship 
between an intervention and its outcomes of interest 
(Bondemark and Ruf 2015, Grossman and Mackenzie 2005). Six 
studies, including two RCTs, reported that an RCT design was 
deemed inappropriate in the community context they were im
plemented (Canuto et al. 2012, Chan et al. 2007, Dissanayake 
et al. 2025, Gilliland et al. 2002, Shah et al. 2015, Sukala et al. 
2012). There is an increasing body of literature that show that 
RCTs may not yield expected benefit for Indigenous communities 
as this research design is often inconsistent with Indigenous cul
tural views and ethical principles relevant to Indigenous health 
research (Esgin et al. 2023, Luke et al. 2023). Taking examples 
from health RTCs conducted with Aboriginal and Torres Strait 
Islander communities in Australia, Jacups and Bradley (2023)
said that RCTs may not generate meaningful results in health is
sues where social determinants play a critical contributing role 
(Jacups and Bradley 2023). However, examples of effective 
RCTs conducted via meaningfully engaging with Indigenous com
munities in all stages of the research—starting from agenda set
ting through to dissemination—under Indigenous leadership, 
culturally appropriate, ethical and high-quality RCTs can be con
ducted (Glover et al. 2015). Where conducting RCTs is infeasible, 
community-based non-randomized interventions with better 
participant retention strategies can offer valuable evidence, par
ticularly about long-term health outcomes. While an attrition 
rate of 5% is deemed acceptable, over 20% is considered con
cerning due to likelihood of increased biases, including the loss 
of statistical power (Schulz and Grimes 2002). Future studies 
may benefit from adopting innovative and culturally appropriate 
engagement strategies to optimize participant recruitment and 
retention.

Strengths and limitations
We identified several gaps in the evidence. Firstly, there are small 
number of RCTs conducted in Indigenous women that could con
tribute to building a robust evidence base about effective strat
egies to reduce CVD risk factors and prevent CVD in this 
population. Most studies, randomized or otherwise, included a 
mixed sample of female and male participants with or without 
existing CVD, and did not report sex-specific primary prevention 
related results, further contributing to paucity of evidence on ef
fective strategies of CVD prevention in at-risk Indigenous women 

who often experience complex challenges in achieving optimum 
health and wellbeing. Secondly, half of the primary studies, in
cluding three of the four RCTs conducted exclusively with 
Indigenous women, reported high level of loss-to-follow-up, 
with indication of implications for the study effect sizes., 
However, information about what factors may have influenced 
such high level of attrition was not provided to be able to inform 
the designing of future studies in similar settings. Thirdly, data 
regarding tailoring interventions for Indigenous communities 
were inconsistently and inadequately reported. Finally, none of 
the studies reported whether interventions were developed tak
ing women’s gender roles and social and cultural lived experien
ces into considerations or whether these factors were taken into 
account in analysing or interpreting the evidence. Taking bio
logical sex and social and cultural construct-based gender iden
tity into account is critical because these aspects can impact 
women’s ability to participate in health interventions, including 
clinical trials, influence the effect of interventions and the natural 
course of health conditions (Ain and Rasool 2024, Goldstein et al. 
2024). Although this umbrella reviewed aimed to examine what 
works in reducing CVD risk factors in Indigenous women at risk 
of CVD, studies with mixed samples of both women and men 
and participants with and without CVD were included to support 
the inclusion of critical evidence offered by community-based in
terventions. Sex-specific results were reported in only one of the 
studies conducted with participants of both sexes/genders. 
Similarly, none of the studies enrolling participants without 
and with existing CVD reported findings disaggregated for pri
mary prevention. Therefore, a lack of availability of sex- and pri
mary prevention-specific data in the mixed sample studies 
meant that the impacts of the interventions on women specific
ally could not be ascertained.

Conclusion
A systematic assessment and synthesis of six existing reviews and 
16 primary studies conducted exclusively or predominantly with 
Indigenous women in the USA, Canada, New Zealand, and 
Australia suggest that non-pharmacological or lifestyle-based 
intervention can be effective in improving CVD risk factors in 
Indigenous women without prior CVD. The quality of evidence 
supporting this conclusion is, however, limited, indicating an ur
gent need for high-quality evidence about effective CVD preven
tion strategies in Indigenous women to ensure effective and 
equitable cardiovascular health care for them. Future CVD risk re
duction interventions should consider partnership and co-design 
with Indigenous communities as early as setting the research 
agenda, determining appropriate and acceptable methodology, 
co-developing interventions with Indigenous woman, the com
munity and healthcare providers providing care to the 
community.
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