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The racial and ethnic disparities in diet-related chronic diseases are major concerns. This systematic review examines the extent to which diet-
induced changes in health outcomes, such as cardiometabolic, inflammation, cancer, bone health, and kidney function outcomes, etc., have been
reported and discussed by race or ethnicity in randomized trials with 2 or more diet arms that recruited both minority and non-Hispanic White
groups. Databases (i.e, PubMed, Cochrane Library, and Web of Science) were searched up to August 2021. Thirty-four studies that discussed effects
of defined dietary interventions on health outcomes by racial or ethnic minority group compared with non-Hispanic Whites were included in the
systematic review (PROSPERO registration number: CRD42021229256). Acute trials and those with 1 diet arm that accounted for race or ethnicity in
their analyses and studies that focused on a single racial or ethnic group were discussed separately. Most studies were conducted in Black compared
with White adults testing effects of energy restriction, macronutrient modification, sodium reduction, or variations of the Dietary Approaches to
Stop Hypertension (DASH) diet on cardiometabolic outcomes. There was limited focus on other minority groups. Evidence suggests greater blood
pressure reduction for Black adults compared with Whites particularly with DASH (or similar) diets. Overall, there was limited consideration for
group-specific eating patterns and diet acceptability. Overall risk of bias was low. With emerging precision nutrition initiatives that aim to optimize
metabolic responses in population subgroups through tailored approaches, it is imperative to ensure adequate representation of racial and ethnic
subgroups for addressing health disparities. Factors that help explain variability in responses such as socioecological context should be included and
adequately powered. Given the racial and ethnic disparities in chronic diseases, studying the adoption, maintenance, and effectiveness of dietary
interventions on health outcomes among different groups is critical for developing approaches that can mitigate diet-related health disparities.
Adv Nutr 2022;13:1505-1528.

Statement of Significance: To our knowledge, this review is the first to report on clinical nutrition research on ethnic and racial minority
groups in countries with predominantly non-Hispanic White populations. The review recognizes the need for adequate representation of
ethnic and racial minorities in future studies with inclusion of socioecological factors.
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Introduction

Racial and ethnic minority groups are understudied in clini-
cal research (1-5), despite comprising approximately 40% of
the US population (6). This is particularly concerning given
the higher prevalence of major chronic diseases among these
groups (7). For example, in comparison to non-Hispanic
White adults, non-Hispanic Black adults are 1.3 times more
likely to have hypertension (8), 1.6 times more likely to
have diabetes, and 1.3 times more likely to have obesity (9).
Hispanic adults are 1.7 times more likely to have diabetes

(10) and 1.2 times more likely to have obesity (9) than non-
Hispanic Whites. Moreover, despite lower body weights (11),
Asian Americans are 1.4 times more likely to have diabetes
(10) than non-Hispanic Whites. However, differences by
racial and ethnic subgroups should be noted. For example,
Mexican Americans and non-Hispanic Asians have higher
adiposity and metabolic syndrome at the same BMI than
other groups within their corresponding ethnic categories
(12). Among Hispanic adults, Mexican Americans have the
highest prevalence of total diabetes (24.6%), and South
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American subgroups have the lowest prevalence (12.3%)
(13). Puerto Ricans have the highest years of potential life
lost due to cardiovascular disease compared with Mexicans
and Cubans (14). Among non-Hispanic Asian adults, South
Asians have the highest prevalence of total diabetes (23.3%),
and East Asians have the lowest (14%) (13). Evidence sug-
gests that diet-related disparities contribute to greater disease
burden in some racial and ethnic minority groups (15).
Diet-related disparities are often defined as high sat-
urated fat and salt intake and low fruit, vegetable, and
whole-grain intake, resulting in suboptimal nutrient profiles
(15). Non-Hispanic Black adults are less likely to meet the
recommended intake of fruits and vegetables compared with
White adults (16, 17). There are also disparities within racial
and ethnic subgroups. For example, in the Hispanic Commu-
nity Health Study, the traditional white rice, beans, and red
meats dietary pattern was associated with poorer diet quality
in Cuban and Central American groups but higher diet qual-
ity in Mexicans (18). Moreover, US-born Black adults report
higher energy, total fat, and saturated fat intake and lower
fiber intake compared with non-US-born Black adults (19).
Although South Asians have higher diet quality than Chinese
Americans, Whites, Hispanics, and African Americans, para-
doxically they also bear higher rates of diabetes and cardio-
vascular disease (20). This suggests that nondietary factors
impact health disparities. Genetic predisposing factors may
contribute to the increased prevalence of cardiometabolic
diseases among these groups (21). However, these disparities
more often result from interactions of genetic variants with
environmental factors (22) and diet (23, 24). Poor diet
quality can exacerbate the expression of the genes involved
in metabolic dysfunction, such as insulin resistance (25).
Importantly, food choices are influenced by environmental
and contextual factors. It is documented that ethnic and
racial minority groups are systematically exposed to physical,
social, economic, and political environments that hinder
their ability to sustain healthful choices, including consistent
consumption of nutritious food (26-32). The dietary prac-
tices of immigrant groups, in particular, is determined by
the extent to which they are able and willing to retain the
cultural practices of their country of origin and to adopt and
adapt to the food environment of the new country (33-37).
Consistent evidence indicates that recent immigrants in the
United States exhibit better diet quality, a phenomenon often
mediated by socioeconomic factors (20, 38, 39).
Recognizing the cultural and contextual factors that
distinctively inform the food choices and eating practices
of ethnic and racial minorities in nutrition research is
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paramount to designing effective dietary interventions. This
is in line with the stated research priority of the American So-
ciety of Nutrition of determining the variability in responses
to diet and food components by population subgroups,
including ethnic and racial minority groups (40). Hence,
the primary purpose of this systematic review is to report
on clinical nutrition research on ethnic and racial minor-
ity groups in countries with predominantly non-Hispanic
White populations. More specifically, the systematic review
examines the extent to which diet-induced changes in health
outcomes, such as cardiometabolic, inflammation, cancer,
bone health, kidney function, etc., have been studied in
randomized trials with 2 or more diet arms that report
findings by race and/or ethnicity.

Methods

The study protocol is registered with PROSPERO, the
International Prospective Register of Systematic Reviews
(registration number CRD42021229256).

Search strategy

A comprehensive search strategy was developed in accor-
dance with the Cochrane Handbook of Systematic Reviews
(41). This strategy used a mixture of controlled vocab-
ulary and natural language to reflect the focus of the
analysis— to identify dietary studies that included racial
and ethnic minority groups in clinical nutrition research
trials (i.e., interventions examining diet effects on health-
related outcomes in humans). The initial searches were
conducted until 7 November 2019. Searches were updated
on 30 August 2021 to capture studies published from 8
November 2019 to 30 August 2021. Complete search strate-
gies are available in Supplemental Table 1. No restrictions
were imposed on language, date of publication, or study
design.

Study selection

The search was conducted across 3 databases (PubMed,
Web of Science, and Cochrane Library) and the results were
compiled in Zotero (version 5.0.87). Reference lists of related
systematic reviews and meta-analyses were hand-searched
to identify additional relevant articles. Three authors (JD,
AG]J, SO) reviewed the articles in a systematic manner for
inclusion in the review. Any discrepancies were resolved via
a vote for inclusion.

In the first pass, the titles and the abstracts of articles
were independently screened to identify potentially relevant
articles based on the criteria. Articles were excluded if
the studies 1) were duplicates, 2) were community-based
or lifestyle interventions that were not controlled or the
dietary intervention was not defined, 3) included children
or pregnant women, 4) did not assess health outcomes, 5)
did not have full texts, or 6) were published as conference
abstracts. In the second pass, full texts of articles were
screened and articles were excluded if the studies 1) recruited
exclusively non-Hispanic White groups, 2) did not mention
race or ethnicity, or 3) were conducted in countries where
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Study records identified through
PubMed database: (n = 3984)

Study records identified through
Web of Science database
(n=3854)

Study records identified through
Cochrane Library database

(n =3904)

Identification

Total Records identified through database searching

(n=11742)

Studies identified through
meta-analyses and
systematic reviews

(Pubmed) and manual
search of reference lists
(n=49)

Screening

Eligibility

Included

Records after first screening
(n=1713)

Records after second screening
(n =496)

~

Records after third screening
(n=58)*

l

Studies reporting and discussing health
outcomes by racial or ethnic groups: (n = 34)

N

Pass 1: Titles and abstracts of articles
assessed and excluded
(n=10078)

Duplicate studies, studies that were
not clinical nutrition interventions,
studies on children & pregnant
women, studies that did not assess
health outcomes, studies where full
texts could not be found, and studies
published as conference abstracts
were removed.

Pass 2: Full-text articles excluded with
reasons
(n=1217)

Studies that recruited exclusively
Caucasian White groups, studies that
did not mention race/ethnicity, and
studies that were conducted in
countries where the predominant
population is not Caucasian White
were removed.

Pass 3: Full-text articles excluded with
reasons
(n=387)

Studies that did not discuss health
outcome results by race/ethnicity and
studies conducted solely on
supplements.

Discussed separately
Acute studies that stratified health
outcomes by race/ethnicity [n =9
records (8 studies)]

One-diet arm trials that stratified
health outcomes by race/ethnicity [n =
11 records (10 studies)]

Studies that recruited only one
racial/ethnic minority group [n =27
(25 studies)]

Others [n = 5 records (3 studies)]

FIGURE 1 PRISMA flow diagram for the inclusion of studies in the systematic review examining the representation of ethnic and racial
minorities in clinical nutrition interventions. *Several studies were published as multiple articles. One article (42) discussed 2 studies.
PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses.

the predominant population is not non-Hispanic White. In
the third and final pass, only studies that discussed health
outcomes by racial or ethnic groups were included in the
systematic review. Clinical dietary interventions included
in the final pass are defined as studies that manipulate

Underrepresentation of minorities in diet research

the dietary composition of participants” diets via a specific
dietary prescription or foods but not supplements or drugs.
The study selection process is documented in the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) flow diagram (Figure 1).

1507



Data extraction

Data collection tables were developed by 1 author (JD) and
variables were finalized in discussion with co-authors. Data
extraction was completed by 2 authors (AG]J, SO) and was
reviewed for accuracy by JD. The quality of each study
article was assessed using the Oxford Centre for Evidence-
Based Medicine Levels of Evidence (43). The risk of bias was
evaluated with use of the Academy of Nutrition and Dietetics
Quality Criteria Checklist (QCC) for Primary Research
(44).

Results

In total, 11,742 records were screened for inclusion from
database search and 49 from meta-analyses and systematic
reviews and manual search of reference lists. A total of 11,682
records were excluded based on the established criteria
(Figure 1). Thirty-four studies with 2 or more diet arms
that discussed health outcomes, such as cardiometabolic
outcomes, inflammation markers, cancer endpoints, bone
health markers, and kidney function outcomes, etc., by
racial and ethnic group were included in the systematic
review. Some studies had multiple publications discussing
different outcomes and are grouped together in Table 1.
Twenty pertinent studies that accounted for race and/or
ethnicity in their analyses were acute trials (n = 8; 9 records;
Supplemental Table 2) (i.e., were measured the same day
or within a short period of time) and 1-diet arms (n = 10;
11 records; Supplemental Table 3), and hence did not fully
align with established criteria for inclusion in the systematic
review but are discussed separately. Twenty-five studies (27
records) that focused on a single racial and ethnic group
are also discussed separately (Supplemental Table 4). The
few pertinent studies that did not fit the aforementioned
categories are presented separately in Supplemental Table 5.
The detailed inclusion and exclusion criteria are presented in
Figure 1.

Study design and duration

Thirty-one studies were conducted in the United States, 1
in the United Kingdom (97), 1 in Denmark (85, 86), and 1
study was a multicenter trial conducted in Australia, Canada,
and the United Kingdom (100). Included studies varied in
design, duration, and dietary intervention tested (Table 1).
Twenty studies (42, 55-76, 81, 84-86, 90-92, 94, 95, 98-102)
were trials with a parallel design (2-5 arms), of which the
longest trial had a duration of 8 y and the shortest trials had
a duration of 4 wk. One study [i.e., the Dietary Approaches
to Stop Hypertension (DASH)-Sodium Feeding study] was a
12-wk randomized, controlled interventional trial with a 2-
arm parallel design and 30-d crossover diets nested within
the 2 parallel groups (61-65). Fourteen studies (42, 45-54,
77-80, 82, 83, 87-89, 96, 103, 104) followed a crossover de-
sign in which participants were exposed to 2-5 dietary inter-
ventions, with interventions lasting between 1 wk and 6 mo.
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Origin of ethnic and racial groups

Only a few studies indicated the geographic origin of
the ethnic and racial minority groups. In most studies,
Black adults were classified as African Americans. Some
conducted genotyping to detect admixtures of African and
European ancestry (78, 77). Among studies recruiting Asians,
Garcia et al. (83) recruited Chinese-origin adults; studies by
Maskarinec et al. (42, 95, 96) recruited Japanese, Filipino, and
Chinese-origin adults; and a study conducted in Denmark
recruited Pakistani adults (85, 86). Among studies with
Hispanic participants, Perry et al. (91) and Hung et al.
(92) recruited adults of Mexican origin while Puerto Ricans
formed the major Hispanic group in another study (82).
Others that classified groups by origin recruited Pima Indians
(87) and West Indians (55).

Effects of dietary intervention on health outcomes by
race or ethnicity

Most interventions were designed to modify the macronu-
trient composition of the diets and health outcomes largely
included anthropometric markers (8 studies), blood pressure
(BP; 12 studies), markers of glucose metabolism (8 studies),
and lipids (13 studies) (Table 1). Study stratification by health
outcomes is depicted in Figure 2.

Dietary interventions in Black or African American adults
(vs. Whites) largely examined effects of the DASH diet, or
effects of modifying the salt or fat content of the diets on
anthropometrics, lipid profiles, insulin sensitivity, and BP
(Table 1). Notable results include African Americans with
hypertension showing greater mean arterial pressure and
systolic BP (SBP) increase with salt loading than Whites (49).
A few studies reported a smaller weight loss in Black adults
compared with White adults with energy-restricted diets
(60, 75, 90). The DASH diet study, which compared dietary
patterns, and the DASH-sodium study, which compared
different levels of dietary sodium, were 2 major studies that
reported differential effects between Black and White groups.
For example, analyses from the DASH study reveal greater
reduction in SBP (69, 68),24-h SBP (73), calcitriol (men only)
(72), and coronary heart disease risk (71) with the DASH diet
in Black compared with White adults. In the DASH-sodium
study, the reduction in BP with lower sodium on the control
diet was greater in Black adults than in Whites (61). The 24-h
urinary potassium excretion at the highest sodium level with
the DASH diet was lower for Black than for White adults (63).

Studies recruiting Asian, Hispanic, or Pima Indian
participants largely examined the differential effects of race
or ethnicity on anthropometrics and glucoregulatory and
lipid profiles. Asian adults responded to a higher-fat (lower
PUFA) compared with lower-fat and self-selected diets with
increased total and VLDL cholesterol, whereas White adults
responded to the lower-fat diet with decreased total, LDL,
and VLDL cholesterol (83).

In another study, Asian adults gained less weight but
had greater increase in HOMA-IR than White adults when
transitioning from a traditional Asian diet to a typical
Western diet (84). In 1 study, Hispanic and White adults
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FIGURE 2 Health outcomes included in the systematic review
examining the representation of ethnic and racial minorities in
clinical nutrition interventions. Lipids were outcomes in 13 studies,
including total lipids, cholesterol, LDL cholesterol, HDL cholesterol,
triglycerides, and APO-ClII lipoproteins; blood pressure was a main
outcome in 12 studies; markers of glucose metabolism were
outcomes in 8 studies, including blood glucose, glucose tolerance,
insulin, insulin sensitivity, insulin resistance, glycated albumin,
fructosamine, and B-cell responsiveness; anthropometric markers
and physical function were outcomes in 8 studies, including body
weight, fat mass, waist-to-hip ratio, and muscle strength;
inflammation markers were the outcomes in 3 studies; markers of
kidney function were outcomes in 3 studies; leptin, adiponectin, or
ghrelin were outcomes in 2 studies; markers of CVD were
outcomes in 5 studies; markers of breast cancer were main
outcomes in 2 studies; bone metabolism indices such as vitamin D
status, calcitriol, or bone turnover markers were outcomes in 2
studies; uric acid, macronutrient oxidation rates, blood clotting
markers, lignan metabolites, or metabolomics profiles were
outcomes in 5 studies. CVD, cardiovascular disease.

had similar increases in LDL and HDL cholesterol with a
high dietary cholesterol diet (105). In the Women’s Health
Trial: Feasibility Study in Minority Populations, Black and
White but not Hispanic adults showed a greater decrease in
weight and waist and hip circumference with a low-fat diet
compared with the control (93). A study in Pima Indians
found a greater increase in plasma lipids compared with
White adults in response to a high-fat diet. Interestingly, both
groups achieved better glucose-related metabolic indicators
when consuming a traditional Pima diet compared with a
high-fat diet (87).

A few studies examined responses to dietary interven-
tions in multiple ethnic or racial groups. For example, a
high-fiber, low-fat, and low-sodium diet resulted in similar
decreases in diastolic BP and urinary sodium excretion
in West Indian and White adults, but no changes were
observed for these outcomes in Asians (97). Another study
that grouped all non-White adults together observed similar
reductions in LDL cholesterol with oat cereal with B-
glucan consumption in both White and non-White adults
(100).
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Very few studies discussed tailoring the diet to the ethnic
or racial group under consideration. In studies by Maskarinec
et al. (42, 95, 96) soy foods consumed were selected based
on the similarity with traditional Asian foods. In studies by
Gronborg et al. (85, 86), only vitamin D-fortified foods that
were commonly consumed by both Danish and Pakistani
people were chosen.

Risk of bias and quality of assessment of studies
included in systematic review

Characteristics of the included studies are summarized
in Table 2. According to the Oxford Centre for Evidence-
Based Medicine level of evidence (43), 44 study articles
were classified as 1b, indicating high-quality individual
randomized controlled trials (RCTs), and 14 were classified
as 2b, which denotes RCTs with less than 80% partic-
ipant completion or inclusion in analyses. According to
the Academy of Nutrition and Dietetics Quality Criteria
Checklist for Primary Research risk-of-bias assessment (44),
43 articles were rated positive, indicating that they had
adequately addressed issues of bias, generalizability, and data
collection and analysis. The remaining 15 were found to
be neutral, meaning they were neither exceptionally weak
nor exceptionally strong. Twenty-six articles reported and
described diet by race interaction analyses (Table 2). Other
studies either did not report or include overall diet by race
interaction effects in the statistical model, restricted their
analysis to only selected diet arms without specifying a
priori hypotheses, or adjusted for race or ethnicity in the
statistical model but failed to adequately explain how the
dietary intervention effects were stratified by race (Table 2).

Pertinent studies not included in systematic review
Acute studies.

Eight studies that accounted for race or ethnicity in their
analyses were acute trials (105-113). Five studies assessed
the glycemic responses to specific foods (including drinks)
(105-108,110), 1 examined the effects of a high-fat compared
with a low-fat meal on cardiovascular outcomes (111), 1
examined the effects of a high-glycemic- compared with a
low-glycemic-load meal on appetitive hormones (112, 113),
and 1 study examined the effects of circulating natriuretic
peptides in response to a high-carbohydrate challenge (109).
The characteristics and findings of these studies are shown in
Supplemental Table 2.

Studies limited to 1 diet arm.

Ten studies that accounted for race and/or ethnicity in their
analyses examined pre-post effects of a dietary intervention
(114-124), including low-fat, high-fiber, fruit-and-vegetables
diets; energy-restricted diets; high-fat, high-calorie diets;
alternate-day fasting; or dietary phytate restriction. The
characteristics and findings of these studies are shown
in Supplemental Table 3. Notably, one of those studies
found skeletal muscle mass loss during diet-induced weight
loss among European-American compared with African-
American women (120). Another study found differential
metabolic adaptations to energy restriction, characterized



(panupuod)

SoA ql + SOA SOA SoA (98) 020t '|e 32 Bioquoin

SOA al + SOA SOA SIA (S8) 6102 e 12 Bioquoin

ON ql ] SOA SOA SOA (18) L2OT e 39 BAO3|YEY

SaA ql +* SoA SIA SaA (001) LLOT '|e 12 J2A3|OM

ON qc + SOA ON SOA (S£) 700z ‘e 32 dunlg

(92) 1661 'dnoID ydieasay aAleIoqe||0D

ON ql + SIA SIA SOA UONUSAIJ UOISUSLISdAH Jo Sjen] ay |

SOA qc + SOA ON SIA (¥£) 12OT "[e 19 >aydseins

SOA gl + SOA S9A BN (0£) 100 '[e 39 ¥2ueZIeqO

SOA qc + SOA ON SOA (€£) 810 '[e 39 UOSAL

ON ql + SOA SOA SOA (69) 6661 '[e 19 HdES

SIA ql + SOA SOA SOA (89) 6661 (e 19 A2B191S

SIA ql + SOA SIA SOA (1£) 010 e 12 uay>

SOA ac + SOA ON SOA (¢/) 810T '[e 19 UoOsSeH

SIA ql + SOA SIA SIA (£9) £661 '|p 19 |9ddy

S9A gl 1% SOA S9A SOA (S9) 810 (e 12 ybnewunyy

ON qc 1% SOA ON SOA (¥9) £10T 812 Yy2exieQ

SoA ql @ SoA SoA SoA (€9) €10 e 12 ueqiny

ON ql [ SOA SOA SIA (29) #00¢ e 13 Aeug

SOA al [ SOA SOA SOA (19) LOOT '[e 32 JaW||oA

ON qc + SOA ON SIA (06) €£00C '[e 12 eyEWeS

ON ac + S9N ON SOA (€6) €00Z e 19 ||eH

ON ql [ SOA SOA SIA (£6) €861 e 12 uospoQ

SOA al + SOA SOA S9N (£8) LLOT "e 12 Jayreld

ON ql + SOA SOA SIA (95) €00C '[e 19 Uljuo>

ON al + SOA SOA SIA (55) 20T "[e 12 42bull3

ON qc [ SOA ON SIA (09) £10Z '[e 39 S3|eg

ON ql [4) SOA SOA S9N (#8) ¥10C e 313 NsH

ON qc [ SIA lespun SOA (66) 1ZOT '[e 13 ueH

ON qc [ SOA Jesppun SOA (86) 610C '[e 19 SeUNMIN

SIA ql + SOA SOA SIA (¢6) 800C e 19 Buny

ON ql + SOA SOA SIA (16) ¥00€ "[e 12 A11ad

SIA ql [ SOA SOA SOA (85) L 10T '[e 12 92105

SOA ql % SOA SOA SOA (65) CLOZ e 19813

SIA qc + SOA ON SOA (76) 0LOT '[e 12 piemoH

ON qc + SIA ON SIA (99) 1007 '[e 19 [addy

ON ql + S9N SOA SOA (S6) 600 '[e 12 DauLIBSeIN

SOA ql + SOA SOA SOA [eL) | NV39 ‘(CP) £10T B 12 d9ULRSe
S3IPN1S Wiie-|3||eled
cdWwi} Jano yopeib ¢bunes sainpasoid zdn-mojjo4 selq Apms

uonejaidiayul 1099 2dUdPINg 200 uo1123]|0d elep %08< YHUM wouy 931y
9.1 X 131 [|B49AO0 10} S[qel[24/pljeA Apms sjuedppaed
o1eridoadde/paquidsap /piepuels JO uond’|es
Apuanyns
sasA|eue |ednisnels

| SUOIIUSAIRIUL UOIILIINU [D1ULD Ul SSIILIOUIW [e1DRI PUE DIUYIS JO uoneluasaldal syl buluiwexs mMaiaal d11ewa1sAs syl ul pspn|dul salpnis Jo siskjeue seig-Jo-ysiy  Z 319VL

1519

Underrepresentation of minorities in diet research



*9D8J AQ PaYIIRI1S S19M S1D9)49 UONUSAIRIUI A1e1aIp SY) MOy Ule|dxa Ajo1enbape 01 pajie) Inq [9pOW [BD13SIIRIS 91 Ul ALDIUYIS 1O 3D.1 J0) paisnfpe 1o ‘sasayiodAy toud e bulAjinads Inoyim sudle 191p
P212385 AJUO 01 SisAjeue J1ay) PR101ISal ‘[9POU [EDISIIRIS U1 Ul S1089418 UONDRISIUI 8DB1 AG 181P [[RISA0 9PN|DUl 10 Liodal 10U pIp Jayus 0N, S8 Palel sa1pnis “Builes HOD 8yl Ul 10j paIunodde 10U pue Jo 1uspuadapul s| buliel saskjeue [eonsiels ay|
(€7) 92USPIAF JO S|9AST SUIDIPN PISeg-SDUSPIAT 10} 211UD) PIOXO,,
feam Ajleuondadxe Jou Huons Ajjeuondsdxe Jayiau sl 11odal ‘g ‘sisjeue pue UORDI||0d eIRP PUE ‘AljIqezl[esauab ‘seiq ‘UoISN|DXa,/UOISN|DUL JO SaNss| passaIppe Al1ea|d sey 1odal '+ (#1) bunes )30,
sisAjeue uj papnppul siuedidped 1o uopuiie Juedidiiied Junodde ol saxey 213y dn-mojjo4,

SIpP3AYD LD AlenD D0,

S9A gl + SOA BN BN (08) 0ZOT '[e 12 UoLBYIF-SH
ON ql & S9A SOA SOA (61) 8661 e 12 BI3qsuID
ON ac + SOA ON SOA (84) 1T0T '[e 39 UuEDIN
ON ac + S9A ON SOA (£4) 610t |12 Bueyd
ON ql + SOA S9A SOA (68) 10T '[e 19 S}2eS
ON ql + SOA SOA SOA (88) 910C "[e 39 ¥2ydseinf
SOA ql + SOA S9A SOA [BU1Z NV39 '(T) £10T e 12 Daulieyse|y
ON al + S9N SOA SOA (96) L 10T '[e 12 dauneysey
SOA gl + SOA SOA SOA (¥S) AS661 ‘[e 19 pIlemOH
ON ql + S9N SOA S9A (€5) BS661 '|B 12 PIeMOH
ON gl + SOA SOA SOA (¢S) 0T0T "2 19 ||on0y
ON gl + S9N SOA SOA (1S) 010 'le 12 opeun4
ON gl + SOA SOA SOA (05) 5007 '[e 19 [2ddy
ON al + S9N SOA SOA (6%) €00 '[e 32 3yBUM
SOA gl + SOA SOA SOA (S01) Z00T (e 12 UoLIsH
ON ql [ S9N SOA Jesppun (€8) 1661 e 19 eDen
SOA al + SOA SOA SOA (8%) 000C '[e 39 pleyisD
ON gl + SIA SOA SOA ({¥) £00T ‘e 32 Bury
ON gl [ SOA SOA SOA (£8) 1661 "[e 12 UINquIMS
SOA gl + SIA SOA SOA (9%) 900¢ '|e 12 i=g
SOA gl + SOA SOA SOA (S) SLOT '[e 19 sluelg
S3IPNIS I2A0SSOID
(W Jano yopeib ¢punes sainpacoid zdn-mojjoy seiq Apms
uonejaidialul 199 25uapIng 700 uoI323]|0> eyep %08< Ysm wouy 3344
35kl X 13IP ||RISN0 10} d|qelja4/pijen Kpms syuedpned

91endoidde/paquidsap
Apuanpyns
soskjeue |ednsnels

/prepuers

JO uond3IRS

(panunuod) z 319vl

1520 Dhillon et al.



by improved glucose disposal rate and decreased shift
from glucose to lipid oxidation, among South Asian men
compared with European men (115).

Studies with a single ethnic or racial minority group.
Twenty-five studies focused on only 1 ethnic or racial
group (125-151). Seven of these studies included only Black
adults, 5 studies included Hispanics or adults of Mexican
origin, 12 studies were in adults of Asian origin, and 1
was in Native American adults. The diversity of the dietary
interventions ranged from whole diet interventions (e.g.,
DASH, healthy food choices) to specific foods (e.g., rice,
karela). The characteristics and findings of these studies are
shown in Supplemental Table 4.

Among studies focused on Black adults, an 8-wk DASH-
dinner intervention reduced BP in low-income hypertensive
African-American adults (141). A high-dairy diet followed
for 24 wk decreased adiposity, insulin, and BP independently
of weight loss compared with a low-dairy diet in African-
American men and women with obesity (149). Among
studies that recruited Hispanic adults, a traditional Mexican
diet compared with a common US diet followed for 24 d
improved insulin sensitivity in healthy women of Mexican
descent (142). In another study (143), Caribbean Hispanics—
predominantly Dominicans and Puerto Ricans—who were
major allele carriers of the LIPC locus had lower HDL
cholesterol following a 4-wk traditional diet compared with
a Western diet. Among studies that recruited Asian adults,
improvement in metabolic risk factors was observed when
shifting from white rice to brown rice for 3 mo in a
prediabetic Chinese-American population (147). Moreover,
consuming a Mediterranean diet in the context of in-
termittent energy restriction for 12 wk improved indices
of liver function more than the DASH diet among East
Asians in Hawaii (139). Another study found a moderately
low-carbohydrate, energy-restricted diet decreased insulin
resistance and reduced cardiovascular disease risk factors
in overweight, insulin-resistant Indian women (127). Last,
a single study in Native American women with hyperc-
holesterolemia found that a flaxseed intervention resulted in
reduced total and LDL cholesterol (140).

Other studies.

Three studies were crossover studies of sodium dietary
restriction (1 dietary intervention) but with sodium or
placebo supplementation (152-156) (Supplemental Table 5)
and did not fit in the other study categories. Overall, the
studies that stratified outcomes by race or ethnicity (154, 155)
did not detect an effect of race on reductions in BP with
sodium restriction.

Discussion

Summary of evidence
This systematic review revealed the scarcity of peer-reviewed
articles on clinical nutrition interventions that have study

designs robust enough to advance the knowledge on
improving nutrition-related health outcomes in racial or
ethnic minorities. This stands in striking contrast to the
disproportionate burden of diseases experienced by ethnic
and racial minority groups and is in line with what others
have reported in the area of behavioral weight loss (5). Most
studies that met the inclusion criteria compared Black with
White adults, with other ethnic and racial groups being
vastly underrepresented. Most dietary interventions involved
energy restriction, macronutrient modification, variations of
the DASH diet, and reductions in sodium intake. Future
research is needed to expand the variety of health outcomes
and types of dietary interventions to improve the health
of racial and ethnic minorities. Exploring the relevance of
dietary interventions to specific minority groups within and
beyond the parameters of current diet approaches is also
warranted.

Evidence from the studies reviewed (60, 75, 90) aligns
with existing literature (157, 158) that indicates that Black
adults, particularly women, respond less favorably to weight-
loss interventions. Possible explanations are lower energy
requirements (157), higher baseline weight (75) and fat-
free mass (159), and preservation of skeletal muscle mass
during weight loss (120). Despite smaller weight loss, greater
improvements in waist-hip ratio (75) are observed and a
decrease in adiposity is also seen independently of weight loss
in Black adults (149). Many of the studies reviewed failed to
report whether the diet treatment was tailored for acceptabil-
ity by all the groups studied. Lack of consideration for group-
specific eating patterns, cultural preferences, and lifestyle
factors in the design of the diet treatment sharply limits
the ability to make mechanistic explanations and adherence
comparisons, thus obscuring the value and sustainability
of the intervention outside the research context (160-163).
Intervention studies must be designed for cultural relevance
and control for social, economic, and environmental factors
that may inform intake. Future studies must explore the
effectiveness of culturally sensitive interventions and their
value at mitigating racial and ethnic disparities in nutritional
outcomes.

The high prevalence of high BP among Black adults has
motivated the development of several dietary interventions,
the most popular being the DASH diet and its reduced-
sodium version. The DASH approach is a diet rich in
fruits, vegetables, and low-fat dairy products with reduced
saturated and total fat. Overall, evidence indicates that Black
adults achieve greater reductions in BP with the DASH
diet compared with White adults. Proposed explanations
for BP differences are mostly biological, hence incomplete,
and include differences in salt sensitivity, body mass, and
baseline potassium intake (63, 164. More research is needed
to further characterize the factors contributing to these
differences, including examining the aptness of existing
instrumentation to accurately measure outcomes in minority
populations (165, 166) and determining the extent to which
contextual (12) rather than biological factors mediate these
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differences, and their potential relevance to other diet-
related outcomes and interventions. For instance, evidence
is accumulating on the role of experiences of discrimination
in the chronic activation of the stress response and its
direct impact on cardiometabolic health (167). In addition,
stigma and perceived discrimination have been associated
with diminished food access and worse diet quality (28,
168, 169).

Strengths and limitations of the review

This review is unique in that it profiles the representation
of racial and ethnic minority groups in clinical nutrition
interventions conducted in regions where non-Hispanic
Whites are the majority population group. A strength of the
systematic review is the large volume of literature considered
in the initial search and the diversity of outcomes screened.
However, both the heterogeneity of dietary interventions
and outcomes and the limited number within each class
limited the ability to make direct comparisons among
studies. To minimize this limitation, studies that deployed
lifestyle interventions where the dietary intervention was
not explicitly defined were excluded. An added strength of
this review is that studies with 1 diet arm, acute studies,
and studies focusing on a single ethnic or racial group are
reported separately to provide a more comprehensive review
of the available evidence.

Most studies examined the differential effects of dietary
interventions by race or ethnicity in subgroup analyses that
ignored diet by race interaction effects. There is a need
for adequately powered studies for accurate interpretation
of race by diet effects over the intervention. Moreover,
differences in outcomes by race and ethnicity cannot be
suitably studied with insufficient sample sizes for population
subgroups. Factors that help explain variability in responses
and those that can offer mechanistic insight, such as ‘omics
techniques for biological factors, and socioecological context,
should be included and adequately powered (158). Other
limitations of the studies included in the review are limited
information on the ancestry or geographic origin of the
groups studied, narrow scope of nutrition interventions,
insufficient discussion of diet acceptability, and limited
consideration of the impact of sociocultural factors on health
outcomes.

Implications of findings and future directions

A scant proportion of the clinical nutrition research con-
ducted with ethnic and racial groups is robust enough to
confidently identify interventions to reduce health disparities
and explore their underlying mechanisms. Most of the few
studies with quality designs have been conducted with Black
and African American groups to study dietary interventions
to improve cardiometabolic and weight-related outcomes.
With emerging precision nutrition initiatives that aim to
optimize metabolic responses in adults or population sub-
groups through tailored dietary approaches, it is imperative
to ensure adequate representation of racial and ethnic
subgroups for understanding and appropriately addressing
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nutrition-related health disparities. Noteworthy strategies for
the recruitment and retainment of historically underrep-
resented groups used by behavioral and community-based
studies may be also useful to clinical nutrition research.
Some of these strategies include community engagement
for establishing trusting academic-community relation-
ships, diversifying research workforce, training staff in
cultural competencies, and peer-to-peer sampling strategies
(5, 170).

In addition, moving beyond the traditional attribution
to genetics and biological factors, key questions remain on
the socioecological mechanisms and contextual factors that
contribute to explain intervention success or failure. As
reviewed previously (171), factors driving dietary behavior
of racial and ethnic minorities can be clustered into 7 main
contexts: migration (e.g., region of origin, urban vs. rural,
westernization), sociocultural environment (e.g., identity,
beliefs, traditions, acculturation, social networks), food
perceptions (e.g., familiarity, preferences, cost), food accessi-
bility (e.g., availability, price, convenience), health- and body-
related perceptions and behaviors (e.g., body image, dieting),
psychosocial (e.g., taste preferences, attitudes, norms, self-
efficacy), and social and material resources (e.g., income,
education, language proficiency). Characterizing such factors
in the context of clinical nutrition research is paramount
to establishing internal and external validity in research
and feasibility in practice. Hence, future intervention studies
must include measures of these and other determinants
of nutritional health to better demonstrate the value of
the findings. Future directions for addressing key gaps in
nutrition research examining ethnic and racial disparities
in health outcomes are highlighted in a 4-step framework
in Table 3.

Conclusions

The gap in clinical nutrition research with ethnic and
racial minorities is large—thus, the possibilities are vast.
The parallel nutrition disparities affecting these groups
underscore the urgency of closing this gap. Reverting these
disparities also requires scrutinizing paradigms that consider
practices of White groups the norm and ideal. It also
demands challenging the assumption that findings from
White groups can be applied to groups with different cultural
and contextual backgrounds without ethical repercussions,
including upholding the principle of justice (172). An inten-
tional and joint commitment from all sectors involved in the
clinical nutrition research enterprise—from conception and
funding to implementation and dissemination—is required
to achieve sufficient representation of ethnic and racial
groups in clinical nutrition research and cogently alleviate the
nutrition disparities affecting them.
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TABLE 3  Future direction framework for addressing key gaps in clinical nutrition research examining

ethnic or racial disparities in health outcomes

1) Conduct exploratory studies (cohort, case-control, cross-sectional) to expand the understanding of the dietary
patterns of ethnic and racial minorities and their association with health outcomes, with emphasis on

subgroup differences.

2) Design dietary interventions that reflect the eating patterns of ethnic and racial minorities and test their
feasibility and acceptability among those groups and subgroups.

3) Test the efficacy of culturally sensitive dietary interventions at improving relevant health outcomes in robust
clinical studies, paying strong consideration to contextual variables known to mediate eating behavior in the

groups of interest.

4) Compare and contrast the adoption, maintenance, and effectiveness of dietary interventions on health
outcomes between different ethnic and racial minorities to build evidence on approaches to mitigate

diet-related health disparities.
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