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Abstract

Purpose of Review This review focuses on evaluating and
identifying gaps in the current literature regarding culturally
specific dietary influences for patients with type 2 diabetes. As
this topic has previously been examined in African American
populations, we chose to focus on four other distinct popula-
tions (Hispanic, Middle Eastern, Western Pacific, South
Asian). Given the rapid increase in global rates of type 2
diabetes and high rates of diabetes among certain ethnic
groups, it is important to understand how culturally adapted
strategies in diabetes management have been described in dif-
ferent regions and populations.

Recent Findings The specific role of nutrition in controlling
diabetes is tied to cultural habits and customs. Variation in
cultural practices, including diet, create unique environments
in which patients with diabetes must navigate.

Summary The role of family, particularly among Hispanics, is
crucial to cultural adaptations of diabetes management.
Incorporating alternative medicine, namely observed in
Chinese and Indian populations, also guided diabetes care
strategies. Language barriers, health literacy, and acculturation
were all unique factors affecting cultural approaches to diabe-
tes management in these four populations. Understanding
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such cultural determinants is crucial to addressing diabetes
disparities and improving outcomes.
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Introduction

The epidemic surge in type 2 diabetes (T2DM) over the past
few decades has impacted numerous regions globally.
Diabetes rates vary significantly by region and ethnicity and
pose a significant public health and financial burden to local
governments. According to the 2013 Diabetes Atlas, 366 mil-
lion people worldwide are affected by type 2 diabetes [1]. The
diabetes prevalence rate for non-Hispanic African Americans
in the USA is 13.2% [2]. Approximately 36% of individuals
with T2DM reside in the Western Pacific region [1] and dia-
betes prevalence rates vary from 10.7% in the Federated States
of Micronesia to 47.3% in American Samoa [3]. Diabetes
rates are higher in Hispanic individuals compared to non-
Hispanic whites [4, 5]. In 2012, approximately 12.8% of
Latino adults in the USA had diabetes, whereas 7.6% of
non-Hispanic whites were affected [6]. Cardiovascular com-
plications are disproportionately higher in Hispanics than
whites [7] and renal impairment, and blindness are dispropor-
tionately higher in Hispanics, African Americans, and Native
Americans than whites. [8]. The Middle Eastern region is
estimated to have a diabetes prevalence of 9.3% [9].
Countries in the Arabian Peninsula, including Qatar, Kuwait,
and Bahrain have estimated rates of 24, 12.8, and 22.1%,
respectively [10]. Rates of diabetes in Iran have been reported
to range from 2 to 8% in 2008 [11]. The prevalence of diabetes
in South Asia, particularly India, has been increasing [12, 13].
Urbanized areas in India have reported rates as high as 16.8%
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[12]. Compared to whites, South Asians are noted to develop
T2DM at younger ages and lower body mass index (BMI),
and have increased incidence rates of complications, including
retinopathy and nephropathy [12, 14].

Diabetes often results in significant morbidity and mortal-
ity. Glycemic control is a fundamental principle in disease
management, and is largely centered on self-care. Patients
typically incorporate lifestyle changes and pharmacologic
therapies to treat diabetes and minimize complications. In
the context of increasing diabetes prevalence rates globally,
there is a need to develop culturally tailored lifestyle interven-
tions. Given the high rates of diabetes among certain ethnic
populations, tailored programs may address the specific needs
of these populations more appropriately. Such an emphasis on
cultural understanding may in turn play a crucial role in opti-
mizing disease education and self-management. Because prior
reviews have focused on these issues in African American
populations, this review will examine the cultural milieu sur-
rounding other less studied populations contributing to the
global burden of diabetes (e.g., South Asians, Pacific
Islanders, those from the Middle East), and how this interplay
influences dietary management of T2DM [8, 15].

Search Strategy

We conducted a comprehensive literature search in PubMed
for relevant studies addressing specific populations, T2DM,
and diet through July 2016. Our search included MeSH (med-
ical subject headings) keywords for diabetes, diet, food, and
specific populations (e.g., Hispanics). The search included
terms specific to each population. The detailed search terms
are detailed in the Appendix. Our search was limited to human
subjects and studies published in English.

We included randomized controlled trials, observational,
and descriptive studies evaluating culturally tailored
nutrition-based approaches to T2DM care. The titles and ab-
stracts of the publications retrieved by the search strategy were
screened for relevance. Complete texts which met selection
criteria were obtained and reviewed. Those articles that ful-
filled previously outlined criteria were included in this review.

Results
Hispanic Populations

Description of Diet and Contributors to Dietary Choices
Traditional Hispanic cuisine among Mexicans, Puerto Ricans,
and Dominicans includes staples such as rice, beans, and tor-
tillas. Brunt et al. reported daily consumption of rice and
beans, as well as heavy utilization of cooking oil [16]. Lard,
which is high in saturated fat, is commonly used in Mexican

@ Springer

food preparation, though vegetable oil consumption has also
been reported [17, 18]. Compared to the typical US diet, a
classic Mexican diet was noted to be higher in total fiber,
vegetable protein, and saturated fat [19], though one study
cited a lower saturated fat diet among less-acculturated
Hispanics [20].

Family is an influential factor in diabetes care for
Hispanics. The concept of “family comes first” has been in-
corporated into diabetes interventions for this group, and has
included techniques such as family-based sessions [7]. Family
involvement has been associated with healthy dietary habits in
Hispanics with diabetes [7]. Aponte et al. described how
Puerto Rican and Dominicans with diabetes commonly defer
to family members for support when adjusting to healthier
behaviors [4], reinforcing the importance of involving family
in interventions.

Hispanic culture plays a role in health-oriented behavior.
General concern over exclusion of culturally specific dietary
staples (e.g., rice and beans) as well as how to adapt to health-
ier cuisine (e.g., decreasing fried food intake) has been docu-
mented. Participants in focus groups for diabetes patients have
expressed concern with dietary restrictions (“I can’t eat any-
thing I like and can’t eat too much of anything™) [4]. Hispanic
populations often face significant language barriers when
managing diabetes. Limited English fluency limits engage-
ment with non-Spanish-speaking healthcare providers [21¢].
Additionally, low health literacy levels can also hinder diabe-
tes care, thus prompting the development of literacy-
appropriate education materials [22]. Caribbean Latinos have
cited social isolation, fatalistic viewpoints of diabetes, and
doubt related to preventative measures as barriers to proper
dietary management [16].

The process of acculturation is defined as the adoption of
beliefs and customs of a new culture. Among Hispanics, ac-
culturation into mainstream culture can lead to changes in
dietary patterns. Often described as a complex, multifactorial
process, duration of time in the USA and language preference
are typical factors that influence integration into mainstream
society [23]. Regarding health behaviors, acculturation in
Latinos has been associated with higher fat and artificially
sweetened beverage intake, as well as lower fruit and vegeta-
ble consumption [23]. The introduction of processed foods
and sweets has also been reported [24]. Other studies have
shown higher fruit intake among more accultured Hispanics
compared to those less accultured, as well as lower consump-
tion of starchy, root vegetables [23]. Less accultured Latinos
are more likely to consume and adhere to diets high in fiber
and low in saturated fat [20].

Dietary Intervention Approaches (Table 1) There were 11
articles that addressed culturally tailored dietary intervention
approaches to diabetes management in Hispanic
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populations—two were observational studies and 9 were in-
terventional trials.

Observational Studies In the study by Salto et al., 46
Mexican Americans were enrolled in a 3-month culturally
specific diabetes education program. There was a significant
improvement in HbA 1c and lipid profiles as well as a decrease
in dietary cholesterol and fat intake [25]. In another culturally
tailored dietary education intervention, there was an improve-
ment in carbohydrate-counting skills and meal planning using
the plate method [22].

Clinical Trials Among the intervention studies, seven, five,
and two examined the impact of dietary interventions on gly-
cemic control and glucometabolic outcomes, dietary out-
comes, and measures of body fat, respectively. Interventions
that led to improvement in glycemic control included cultur-
ally tailored diabetes education groups including dietary goals
with and without a community health worker and Mexican-
style low glycemic index diet. Culturally tailored diabetes
education also resulted in reduced intake of total and saturated
fat [5, 26], increased intake of fiber and carbohydrates [26],
and overall improvement in dietary choices [7, 24]. Wang
et al. found that increased glycemic index during intervention
was positively associated with waist circumference and
Jimenez-Cruz et al. showed that a low glycemic index
Mexican dietary intervention resulted in a lower body mass
index. Interventions did not change leptin levels [18] or in-
flammatory biomarkers [19].

Western Pacific Populations

Description of Diet and Contributors to Dietary Choices
Western Pacific dietary patterns have been described based on
region. The Singapore Chinese Health Study described two
main dietary patterns—vegetable/fruit/soy (VFS) and dim
sum/meat/rice/noodles (DSM)—in relation to diabetes. The
DSM pattern was positively associated with T2DM in never
smokers [27]. A “more fruit, fish, and vegetables” pattern
described by Yu et al. in a longitudinal study was associated
with a 14% lower T2DM risk, whereas the “more meat and
milk” pattern was associated with a 39% higher risk [28].
Dietary assessments have highlighted rice, porridge, steamed
bun, and noodles as staple foods [29]. In Taiwan, night mar-
kets and roadside food stands often feature thickened, starchy
soups, noodles, rice, and tofu dishes [29]. Chinese populations
reportedly have higher rates of fiber intake compared to
Western groups [30]. According to Ma et al., consumption
of rice accounts for 30% of daily energy in Chinese. Rice
has become increasingly more refined in recent years, and
contributes to a heavy glycemic load in the Chinese diet.
Studies have suggested that patients with the highest rice
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intake were at greater risk of developing T2DM compared to
those with lower rice intake [31].

Individuals with diabetes of Western Pacific origin often
face challenges related to family structure and context. The
family unit plays an important role in T2DM management.
Chesla et al. highlighted several factors that affect family dy-
namics in diabetes care—"“symptoms challenged family har-
mony, prescribed diet challenged cultural beliefs and prac-
tices, and challenges to family roles and responsibilities”
[32]. Family members often attributed specific behaviors
and emotions to diabetes (e.g., irritability, emotional lability)
rather than the individual. These behaviors were concerning
for family members in relation to Chinese social and cultural
values, including suppression of negative emotions. Dietary
restrictions led to social and cultural isolation for individuals
with diabetes, as they were no longer able to share a similar
diet to their family and acquaintances [32]. Moreover, large
family celebrations and gatherings made it difficult for pa-
tients with diabetes to adhere to food restrictions [32].

Expectations about the role of family members, including
spouses, in understanding dietary management were inconsis-
tent. Aitaoto et al. describes how the concept of self merges
with a collectivism model for family and community in the
Pacific region. For the Chuukese population in Micronesia,
health and self-management are reflected in the priority of
the group rather than that of the individual [3]. Thus patients
with diabetes reported not wanting to break with the collective
entity and eat a different meal than the rest of the family [3].

In China, traditional Chinese medicine is often used in
combination with antidiabetic drug therapies. Herbal formu-
lations targeting diabetes have been documented, including
ginseng, bitter melon, and membranous milkvetch root [33].
Though the exact mechanisms are unclear, invigorating, nour-
ishing, stasis reduction, and heat-clearing functions are often
attributed to symptom and complications management of di-
abetes for traditional herbal preparations [33]. Studies have
suggested that integration of traditional therapies with
Western medicine may be done without seeking medical ad-
vice [34].

For the Chinese population, dietary restrictions for diabetes
may interfere with common cultural beliefs that food must be
balanced (i.e., “hot and cold”). The cultural belief of balance is
an important factor for Chinese patients with diabetes and may
be overlooked by providers [32]. Additionally, the Chinese
consider rice as a mainstay for nourishment and well-being.
Studies have cited “significant suffering” if rice is restricted,
as rice is commonly viewed as a symbol of vital health [32].

Western Pacific populations may require nutrition educa-
tion that addresses the mind, body, and spirit [3]. Cultural
adaptation of nutrition, relationships with family, and spiritual
faith help to support health-related behaviors for these patients
with diabetes [3]. Braginsky et al. highlighted the importance
of eating behaviors in many Asian cultures. Food is not meant
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to be wasted, as this could cause considerable shame for one’s
family [35]. For Chinese populations, individuals with diabe-
tes are often urged to consume certain foods that promote
well-being (e.g., bitter melon), and elimination of these spe-
cific foods may be upsetting for families [34].

Patients with diabetes living in the Western Pacific region
face difficulties including language barriers and access to
healthy foods. Language barriers are complicating factors in
healthcare management for less assimilated groups [34].
Limited English skills may ultimately put these groups at
higher risk for health disparities [34]. Additionally, in the
Chinese population, there are numerous dialects which com-
plicate the translation of diabetes education materials [34].

Low-income individuals often have limited access to
healthy food selections. Poverty has been documented as a
frequent hindrance to acquiring and preparing healthy foods
[3]. Ho et al. emphasized the role of economic hardship on
medication compliance and blood glucose monitoring in
Chinese Americans, similar to other groups with diabetes
and minimal financial resources [34].

Increasing urbanization in regions of the Western Pacific,
namely China, has led to a population shift in nutrition and
physical activity. In China, daily caloric intake has remained
stable over the past few decades, which suggests that dietary
patterns and decreased exercise may contribute to increasing
diabetes prevalence [31]. The rapid growth of urban China has
paralleled the increased intake of fat, animal foods, and re-
fined grains [31]. Lifestyle changes and increasing rates of
diabetes have been documented in the setting of urbanization
[31].

Dietary Intervention Approaches (Table 2) There were
three interventional trials that described culturally specific di-
etary approaches to populations with T2DM.

Clinical Trials In the intervention studies in this population,
nutrition interventions were assessed in relation to glycemic
and lipid control, as well as insulin sensitivity. Liu et al.
showed how incorporation of the traffic light diet (TLD), in
which patients designate foods into three categories (red, yel-
low, green) based on nutritional value, significantly reduced
glucose and cholesterol levels [36¢]. Insulin and glucose
levels, in addition to insulin sensitivity, improved with high
dietary intake of almonds [37]. Nutrition knowledge, practice,
and awareness was also noted to significantly change with
intervention [38].

South Asian Populations

Description of Diet and Contributors to Dietary Choices
South Asian cuisine usually includes starchy foods such as
rice, roti flat bread, and potatoes, as well as desserts, or metai
[39, 40]. Meals are often fried or prepared with oil [40]. Curry,

Western Pacific population

Table 2

Summary primary findings

Study design/
intervention

Population

Study

characteristics

Other

Dietary

Glycemic/

glucometabolic

Randomized controlled trials

intervention

in caloric
intake in
group

Decrease

and cholesterol levels
in the intervention

group

fasting blood glucose,
Glycemic control

Significant reduction in
HbAIc, triglyceride

management

to diabetes
sessions

Randomization

117 Chinese

Liu et al. [36°]

significantly

practice, and
improved

knowledge,
awareness

Nutrition

consumption
of grains,

fruits,

vegetables,
and dairy

Increased

improved

assignment to

nutritional
intervention

Random

162 Chinese

Wang et al. [38]

improvement in fasting
insulin, fasting

Significant

Randomization
to control or
almond diet

20 Chinese

Liet al. [37]

glucose, and imsulin

sensitivity

T2DM type 2 diabetes
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a dietary staple, is typically cooked using oil and salt [39].
Boiling and roasting, as well as boiling and frying, have been
reported as common cooking methods [41]. Flatbreads are
offered in several varieties including plain (high glycemic
index) and bran (low glycemic index) [42]. Ground cereals
and unleavened bread are frequently consumed in rural, lower
socioeconomic groups, whereas fried snacks, potatoes, lentils,
or legumes are eaten among wealthier populations [43]. Sugar
intake from both traditional sources (e.g., khandsari, jaggery)
and sugar-sweetened beverages (SSB) has increased in India
within the past decade [44]. Availability of SSBs in both rural
and urban areas, including small shops and roadside stands,
has contributed to this rise [44].

Dietary surveys involving self-care of individuals with
T2DM in southern India showed that 75% reported not eating
sweets within the past week. Approximately 44% ate fresh
fruits and vegetables for > 50% of their meals, and 86% re-
ported consuming < 25% of fats and fried foods within the
past 7 days [45]. However, data from the Study to Assess the
Dietary Carbohydrate Content of Indian Type 2 Diabetes
Populations (STARCH study) demonstrated how carbohy-
drates accounted for 64.1% of energy intake in Indian patients
with T2DM. Consumption of carbohydrates in individuals
with T2DM was higher than the recommended amount [13].
According to Mohan et al., total carbohydrate consumption,
glycemic index, and glycemic load were associated with an
increased risk of T2DM in Asian Indians [46]. In contrast,
fruits, vegetables, fiber, and dairy had a negative association
with T2DM [46].

Certain specialty foods have cultural significance for
Indians and Pakistanis, and may be served almost daily for
more affluent subgroups. Traditional sweet desserts and dishes
prepared with butter (ghee) are routinely offered as gifts for
special occasions and social gatherings [39]. Owing to com-
munity and family activities, South Asian individuals with
T2DM have reported consuming traditional meals (e.g., rofi,
metai/desserts) despite understanding the adverse health im-
plication of these foods on their diabetes disease management
[39].

Social support can be derived from interactions within the
family. Studies have included family members of individuals
with T2DM when implementing healthcare management pro-
grams, as family relationships are important factors that affect
dietary behavior [40]. Meal planning and cooking for the fam-
ily impacts how patients with T2DM manage their condition
[47+]. Findings by Kapur et al. suggest that dietary compliance
for south Asians with diabetes is higher when healthy meals
are prepared for the entire family [48]. Dietary interventions,
as described by Wallia et al., have included family members in
cultural adaptations for diabetes programs [47¢].

In southeast Asian populations, health-related behaviors
frequently incorporate the use of traditional therapies [14].
The application of traditional medicine in diabetes
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management creates an important connection between culture
and biomedical practice [49]. Ayurvedic medicine is a tradi-
tional form of alternative medicine practiced in India.
Ayurveda specialists focus on treating medical conditions with
natural, non-biomedical therapies. India has numerous
Ayurvedic hospitals and pharmaceutical companies that pro-
duce Ayurvedic therapies [49]. Ayurvedic medicine is an ex-
ample of such an overlay between traditional cultural practices
and conventional medicine, and is used for diabetes treatment
throughout India [49]. Ayuverdic medicine is generally per-
ceived to be safer and have less side effects compared to the
biomedical approach [49].

Additionally, among Asians living in western countries and
India, common beliefs related to exercise (e.g., exercise de-
pletes energy levels) and family (e.g., desire to “keep families
well fed”’) have been noted [ 14]. Nicolaou et al. described how
leisure physical activity was uncommon in Indian culture,
with the exception of young men and soccer [40].

For Southeast Asians, language and communication bar-
riers can impact diabetes education and management.
Though translation accommodations are available, the use of
services on a routine basis is limited [14]. Patients may often
be reluctant to utilize translators from the same community
and/or family, which may create challenges for the delivery
of care [14].

Access to dieticians in India, including urban areas, may
also impact diabetes self-management as described by Patel
etal. [41]. Of the participants in a western Indian survey study,
73% were currently on a diabetic diet that had been recom-
mended by either a physician or dietician. Seventy-seven per-
cent reported obtaining dietary information from their family
physician compared to only 4% from a dietician [41].

Dietary Intervention Approaches (Table 3) Among the cul-
turally tailored studies, one interventional and one descriptive
study were focused on nutritional aspects of T2DM
management.

Observational Studies To examine the impact of high carbo-
hydrate dietary staple, chapatti flatbread, on postprandial hy-
perglycemia, levels of insulin, blood glucose, and ghrelin
were tracked for patients with and without T2DM [42].
Prolonged hyperinsulinemia was most elevated with the high
GI index flatbread (plain chapatti) compared to the lower GI
flatbread (bran chapatti). Ghrelin levels were suppressed with
low GI flatbread. These effects were noted to be more signif-
icant for patients with T2DM [42].

Clinical Trials Balagopal et al. described how lifestyle inter-
vention, including emphasis on diet and exercise, significantly
improved HbAlc levels for patients with T2DM and predia-
betes [43]. Community health workers (CHWSs) were in-
volved in carrying out these interventions, including data
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Table 3 South Asian population

Study Population Study design/ Summary primary findings
characteristics  intervention
Glycemic/ Dietary
glucometabolic
Observational studies
Balagopal 1683 rural Intervention Intervention group Lower SES group
et al. Indians essions focused showed decreased consumed ground
[43] on healthy diet blood glucose levels. cereals and
and physical unleavened bread,
activity. rice. Higher SES
group ate whole wheat
flour, rice, vegetables,
potatoes, lentils or
legumes, fried snacks.
Post-intervention fruit
and vegetable intake
improved.
Khawaja 22 Indian Examined impact Prolonged
et al. patients of different hyperinsulinemia
[42] dietary noted with high GI
flatbreads on flatbread. Ghrelin
satiety and levels were
metabolic significantly lower for
parameters the low GI flatbread.
The difference for
each parameter was
greater
for participants with
T2DM.

GI glycemic index, SES socioeconomic status, 72DM type 2 diabetes, DIALBEST Diabetes Among Latinos Best

Practices Trial

collection and conveying basic health information.
Participants engaged in ten face-to-face encounters and writ-
ten materials were provided in Gujarati. Community-based
intervention strategies resulted in successful lowering of
HbA 1c and blood pressure, as well as improvement in diabe-
tes knowledge [43].

Middle Eastern Populations

Description of Diet and Contributors to Dietary Choices
Middle Eastern diets encompass a variety of foods. A
cross-sectional study by Ghane et al. identified fish, veg-
etables, legumes, and low-fat dairy as a part of a healthy
Middle Eastern diet, whereas unhealthy food items includ-
ed processed meats (e.g., sausages), red meat (e.g.,
ground beef, hamburger, beef, veal, mutton), refined
grains, and sugar [50]. Standard Arab diets include heavy
protein intake, often greater than 300 g daily [10].
Specific to the Iranian diet, refined grains (e.g., white rice
and bread) are a major dietary staple and carbohydrates
account for a large portion of calories [50]. Saturated fat
and cholesterol intake have been linked to mortality rate
and cerebrovascular complications in Iranians with

diabetes with known coronary artery disease (CAD)
[51]. Additionally, individuals with diabetes and known
CAD who reported healthy nutrition habits (e.g., higher
fruit and vegetable intake) had significantly less adverse
cardiac and cerebrovascular events [51]. Among Middle
Easterners, potato consumption, refined grains, and fast
food all contribute to an increased risk of T2DM [9]. In
contrast, a traditional Lebanese diet (e.g., olives, whole
wheat bread) has been associated with significantly lower
rates of T2DM. Studies involving Saudi Arabians have
shown a positive relationship between fish consumption
and T2DM; however, traditional cooking style (e.g., fish
frying) may potentially explain this link [9].

Ethnic variation in Middle Eastern cuisine has been
documented. For example, Jewish populations living in
Israel typically consume central/northern European-style
foods, whereas Arab diets generally follow a
Mediterranean pattern. Though Jewish subjects were not-
ed to have healthier diets, individuals with T2DM in both
groups demonstrated healthier eating habits compared to
those without diabetes [52]. Participants reported making
dietary changes to address health-related concerns, specif-
ically development of a chronic medical condition [52].
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Family is an important factor affecting diabetes manage-
ment for Middle Easterners. Tol et al. described how pa-
tients with T2DM reported family influence as the key fac-
tor affecting dietary habits [11]. Family members may serve
as barriers to optimal diabetic care, a concept emphasized
by the need for social support for motivation to follow the
proper diet [11].

Low health literacy is a major barrier in Middle
Easterners, and has been found to be severe in patients with
chronic diseases in developing counties, including Iran [53].
Specific diabetes intervention programs have been designed
to fulfill the need for this group, with emphasis on literacy-
appropriate materials and strategies for diabetes self-
management [53]. The use of graphic illustrations and teach
back methods are described by Negarandeh et al., which
demonstrated that these techniques enhanced diabetes
knowledge, as well as diet and medication compliance [53].

Language barriers also present a complex challenge in
diabetes care. Application of Arabic-based diabetes educa-
tion sessions in Qatar has been one technique to reinforce
cultural sensitivity of T2DM management [10]. The adap-
tation of the diabetes Idaho plate method to local cuisine
also highlights how cultural barriers can be addressed and
overcome [10].

attitude were also significantly

increased.
Intervention group had significant

differences in knowledge,
medication and diet adherence.

Other
Diabetes knowledge, practice and

significantly decreased in the

Waist circumference was
intervention group.

Dietary Body fat

Dietary Intervention Approaches (Table 4) There were 5
culturally sensitive intervention studies that addressed die-
tary impact on patients with T2DM.

Clinical Trials Two of these trials emphasized randomized
crossover designs to assess how specific food items influ-
enced blood glucose parameters [54, 55]. Parham et al. de-
scribed that patients with T2DM who received 50 g of pis-
tachios for 12 weeks had significantly lower HbAlc and
fasting blood glucose (FBG) concentrations [54]. Iranian
patients with non-insulin T2DM on a legume-based diet
had significantly decreased insulin and FBG levels [55].

Among the clinical intervention studies, Mohamed et al.
and Negarandeh et al. described how diabetes management
affected glycemic control. Implementation of a culturally
sensitive diabetes intervention resulted in significant im-
provement in HbAlc and FBG [10]. Culturally tailored
methods emphasizing low health literacy populations result-
ed in increased diet adherence, diabetes knowledge, and
medication compliance [53]. Al-Shookri et al. found that
nutrition counseling intervention resulted in significant de-
creases in FBG, HbAc, triglycerides, low-density lipopro-
tein (LDL), and waist circumference [56].

FBG, and weight. Also showed improvement in

in HbAlc, FBG, BMI, urine albumin-to-creatinine
triglycerides and LDL cholesterol.

decreased fasting insulin, fasting blood glucose,
ratio.

triglycerides and LDL cholesterol.
Intervention group demonstrated significant improvement

glucose in the pistachio group
Intervention group demonstrated changes in HbAlc,

Summary primary findings
Glycemic/glucometabolic

to assess legume-free vs.
legume-rich diet

430 patients in Intervention of culturally
management program

involving pistachio
Randomization to diabetes
education intervention

servings
Randomized, crossover study Legume-based diet participants had significantly

nutrition counseling

intervention

Randomized crossover design  Significant decrease in both HbA I¢ and fasting blood
sensitive diabetes

Study design/intervention

Oman

Qatar
170 patients in Randomized assignment to

Population
characteristics
48 Iranians

31 Iranians
127 Iranians

Future Directions and Conclusions

et al. [55]

[10]
[53]
[56]

As described in this review, approaches to culturally
adapted dietary approaches for T2DM management has

Parham et al. [54]

Hosseinpour-Niazi
Negarandeh et al.

Al-Shookri et al.

Mohamed et al.

Table 4 Middle Eastern population
Randomized controlled trials
T2DM type 2 diabetes

Study
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been documented in different international regions and popu-
lations [5, 7, 10, 18, 21, 25, 26, 38, 40, 53]. Culturally tailored
therapies applied in randomized control trials demonstrated an
effect of these interventions on reducing hemoglobin Alc and
body fat. These culturally specific implementation strategies
not only improved glucometabolic measures but also im-
proved barriers to care. Such barriers addressed included ed-
ucational knowledge gaps, language, low health literacy, and
the role of family [5, 7, 10, 11, 18, 21e, 25, 26, 43, 53].
There are several limitations to our review. First, relative to
the high rates of T2DM in multiple world regions described in
this review, there was a lack of randomized control trials de-
scribing the impact of culturally tailored nutritional interven-
tions on diabetes clinical outcomes in the literature. The few
published trials were very small despite the large number of
individuals with T2DM in those respective countries. Second,
it is unclear whether the included studies used evidence-based
intervention materials. Third, it was unclear how non-
traditional treatment modalities impacted T2DM care as these
approaches were not used in the interventions. In several pop-
ulations (e.g., Indian, western Pacific), alternative therapies
are used in addition to standard medical care [33, 49]. It is
therefore important to perform future studies to understand the
potential impact of non-traditional therapies on glycemic con-
trol and how these therapies influence T2DM management in
these cultures. Fourth, we did not include studies of Africans
and Afro-Caribbeans in our review—populations for which
diabetes prevalence is growing. While beyond the scope of
this review, a comparison on the effect of culturally adapted
dietary approaches to diabetes management in African and
Afro-Caribbeans compared to African Americans is warranted
in a future review. Finally, the studies did not elaborate on the
nutritionist resources available in these countries, which is

important for broader population dissemination. It is uncertain
to what extent patients with T2DM are meeting International
Diabetes Federation (IDF) recommended guidelines regarding
access to nutritionists and individualized dietary recommen-
dations. According to IDF 2012 Global Guideline for T2DM,
lifestyle modification, including eating habits, is recommend-
ed for patients with T2DM [57]. The IDF guidelines also
emphasize access to a nutrition specialist and outline the need
for individualized dietary recommendations based on food
preferences and culture [57]. The emphasis on dietary guide-
lines for patients with T2DM mainly focused on fasting prac-
tices during religious holidays, namely Ramadan for the
Middle Eastern population, and do not focus on specific cul-
turally adapted dietary recommendations.

In the context of increasing diabetes rates worldwide, the
role of culturally specific lifestyle interventions will continue
to grow in importance and incorporation of culturally sensitive
methods into T2DM dietary management is a reasonable ap-
proach to improve glycemic control and overall patient out-
comes. Future studies are needed in larger, ethnically diverse
populations to generate a stronger evidence base for which
culturally adapted dietary recommendations are most effective
in improving cardiometabolic outcomes in at-risk minority
populations.
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Appendix
Table 5  Search methods
Population Search terms Number of hits Selected
(searched July 2016)  articles
Hispanic (“hispanic americans” [MeSH Terms] OR latino [Title/Abstract] OR Mexican 242 18
[Title/Abstract] OR Mexicans [Title/Abstract] OR Puerto Rican [Title/Abstract]
OR Puerto Ricans [Title/Abstract] OR Dominican [Title/Abstract] OR Dominicans
[Title/Abstract] AND (“diet” [MeSH Terms] OR diets [Title/Abstract] OR dietary
[Title/Abstract] OR food [Title/Abstract]) AND (“diabetes mellitus,
ype 2” [MeSH Terms] OR diabetics [Title/Abstract] OR diabetic
[Title/Abstract])
Middle Eastern  (“middle east” [MeSH Terms] OR middle east [Title/Abstract] OR middle easterner 177 18

[Title/Abstract] OR middle easterners [Title/Abstract] OR saudi arabia [Title/Abstract]
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Table 5 (continued)

Population Search terms Number of hits Selected

(searched July 2016)  articles

Western Pacific

South Asian

OR saudi arabian [Title/Abstract] OR saudi arabians [ Title/Abstract] OR Iran
[Title/Abstract] OR Iranian [Title/Abstract] OR Iranians [Title/Abstract]) AND
(“diet” [MeSH Terms] OR diets [Title/Abstract] OR dietary [Title/Abstract] OR
food [Title/Abstract]) AND (“diabetes mellitus, type 2” [MeSH Terms] OR diabetics

[Title/Abstract] OR diabetic [Title/Abstract])

(“western pacific” [MeSH Terms] OR western pacific [Title/Abstract] OR pacific island 280 15

[Title/Abstract] OR pacific islander [Title/Abstract] OR pacific islanders [Title/ Abstract]
OR China [Title/Abstract] OR Chinese [Title/Abstract]) AND (“diet” [MeSH Terms]
OR diets [Title/Abstract] OR dietary [Title/Abstract] OR food [Title/Abstract]) AND
(“diabetes mellitus, type 2”” [MeSH Terms] OR diabetics [Title/Abstract] OR diabetic

[Title/ Abstract])

(south asian [Title/Abstract] OR south asians [Title/Abstract] OR southeast asia [Title/Abstract] 182 13

OR southeast asian [Title/Abstract] OR southeast asians [Title/Abstract] OR India
[Title/Abstract]) AND (“diet” [MeSH Terms] OR diets [Title/Abstract] OR dietary
[Title/Abstract] OR food [Title/Abstract]) AND (“diabetes mellitus, type 2”” [MeSH Terms]
OR diabetics [Title/Abstract] OR diabetic [Title/Abstract]) AND “humans” [MeSH Terms]

AND “humans” [MeSH Terms])

References

0145721713512682.
Golden SH, Brown A, Cauley JA, et al. Health disparities in endo-
crine disorders: biological, clinical, and nonclinical factors—an

@ Springer

Endocrine Society scientific statement. J Clin Endocrinol Metab.
2012;97(9):E1579-639.

9. Al-Khudairy L, Stranges S, Kumar S, Al-Daghri N, Rees K. Dietary
Papers of particular interest, published recently, have been factors and type 2 diabetes in the Middle East: what is the evidence
highlighted as: for an association? A systematic review. Nutrients. 2013;5(10):
+ Of importance 3871-97. https://doi.org/10.3390/nu5103871.
10. Mohamed H, Al-Lenjawi B, Amuna P, Zotor F, Elmahdi H.
. . . . Culturally sensitive patient-centred educational programme for
Rhee EJ. Diabetes in AS.I ans. Endocrinol Metab (Seoul). self—manggement of t}I/)pe 2 diabetes: a randomizedpcoftrolled trial.
2015;30(3):263-9. https://doi.org/10.3803/EnM.2015.30.3.263. Prim Care Diabetes. 2013;7(3):199-206. https://doi.org/10.1016/j.
Centers for Disease Control and Prevention. National Diabetes ped.2013.05.002.
StaFistics Report: estimates of diabetes and its burden in the I1. Tol A, Mohebbi B, Sadeghi R. Evaluation of dietary habits and
United States, 2014. Atlanta: U.S. Department of Health and . . . . R
Human Services: 2014. 'related factors among type 2 diabetic patients: an 1nr%ovatlve study
Aitaoto N, Camp;o S, Snetselaar LG, Janz KF, Farris KB, Parker E, 121125?25; IE?;; SI;I; alth Promot. 2014;3:4. https://doi.org/10.4103/
et al. Formative research to inform nutrition interventions in Chuuk ' . .
and the US Pacific. J Acad Nutr Diet. 2015:115(6):947—53. htips:// 12 Bakker LE, Sleddering MA, Schoones JW, Meinders AE, Jazet IM.
doi.org/10.1016/j,jand.2014.11.018. Pathogenesis of type 2 diabetes in South Asians. Eur J Endocrinol.
Aponte J, Campos-Dominguez G, Jaramillo D. Understanding di- 201 3,;]69(5):]{99__}“ 14. L .
abetes self-management behaviors among Hispanics in New York 13. Joshi SR, Bhansali A, Bajaj S, Banzal S8, Dharmalingam M, Gupta
City. Hisp Health Care Int. 2015;13(1):19-26. https://doi.org/10. S, et al. Results from a dietary survey in an Indian T2DM popula-
1891/1540-4153.13.1.19. tion: a STARCH study. BMJ Open. 2014;4(10):e005138. https://
Rosal MC, Ockene IS, Restrepo A, White MJ, Borg A, Olendzki B, doi.org/10.1136/b mJ.open—?Ol4—005 138. } .
et al. Randomized trial of a literacy-sensitive, culturally tailored 14. Sohal T, Sohal P King-Shier KM, Khan NA. Barriers and famht"}'
diabetes self-management intervention for low-income latinos: la- tors for type-2 diabetes management in South Asians: a systematic
tinos en control. Diabetes Care. 2011;34(4):838-44. https://doi.org/ review. PLoS One. 2015;10(9):¢0136202. https://doi.org/10.1371/
10.2337/dc10-1981. journal.pone.0136202.
Wang ML, Gellar L, Nathanson BH, Pbert L, Ma Y, Ockene I, et al. 15.  Spanakis EK, Golden SH. Race/ethnic difference in diabetes and
Decrease in glycemic index associated with improved glycemic diabetic complications. Curr Diab Rep. 2013;13(6):814-23.
control among Latinos with type 2 diabetes. J Acad Nutr Diet. 16. Brunt MJ, Milbauer MJ, Ebner SA, Levenson SM, Millen BE,
2015;115(6):898-906. https://doi.org/10.1016/j.jand.2014.10.012. Quatromoni P, et al. Health status and practices of urban
Hu J, Wallace DC, McCoy TP, Amirehsani KA. A family-based Caribbean Latinos with diabetes mellitus. Ethn Dis. 1998;8(2):
diabetes intervention for Hispanic adults and their family members. 158-66.
Diabetes Educ. 2014;40(1):48-59. https://doi.org/10.1177/ 17.  Gonzélez C, Stern MP, Mitchell BD, Valdez RA, Hafther SM, Pérez

BA. Clinical characteristics of type II diabetic subjects consuming
high versus low carbohydrate diets in Mexico City and San
Antonio. Texas Diabetes Care. 1994;17(5):397-404.


http://doi.org/10.3803/EnM.2015.30.3.263
http://doi.org/10.1016/j.jand.2014.11.018
http://doi.org/10.1016/j.jand.2014.11.018
http://doi.org/10.1891/1540-4153.13.1.19
http://doi.org/10.1891/1540-4153.13.1.19
http://doi.org/10.2337/dc10-1981
http://doi.org/10.2337/dc10-1981
http://doi.org/10.1016/j.jand.2014.10.012
http://doi.org/10.1177/0145721713512682
http://doi.org/10.1177/0145721713512682
http://doi.org/10.3390/nu5103871
http://doi.org/10.1016/j.pcd.2013.05.002
http://doi.org/10.1016/j.pcd.2013.05.002
http://doi.org/10.4103/2277-9531.127548
http://doi.org/10.4103/2277-9531.127548
http://doi.org/10.1136/bmjopen-2014-005138
http://doi.org/10.1136/bmjopen-2014-005138
http://doi.org/10.1371/journal.pone.0136202
http://doi.org/10.1371/journal.pone.0136202

Curr Diab Rep (2017) 17: 126

Page 11 of 12 126

18.

19.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

Brown SA, Kouzekanani K, Garcia AA, Orlander PR, Hanis CL.
Diabetes self-management and leptin in Mexican Americans with
type 2 diabetes: the Starr County border health initiative. Diabetes
Educ. 2013;39(6):820-7. https://doi.org/10.1177/
0145721713505153.

Santiago-Torres M, Kratz M, Lampe JW, Tapsoba Jde D,
Breymeyer KL, Levy L, et al. Metabolic responses to a traditional
Mexican diet compared with a commonly consumed US diet in
women of Mexican descent: a randomized crossover feeding trial.
Am J Clin Nutr. 2016;103(2):366—74. https://doi.org/10.3945/ajcn.
115.119016.

Mainous AG 3rd, Diaz VA, Geesey ME. Acculturation and healthy
lifestyle among Latinos with diabetes. Ann Fam Med. 2008;6(2):
131-7. https://doi.org/10.1370/afm.814.

Pérez-Escamilla R, Damio G, Chhabra J, Fernandez ML, Segura-
Pérez S, Vega-Lopez S, et al. Impact of a community health
workers-led structured program on blood glucose control among
Latinos with type 2 diabetes: the DIALBEST trial. Diabetes Care.
2015;38(2):197-205. https://doi.org/10.2337/dc14-0327. This
article describes the impact of community health workers in
providing diabetes management strategies for Hispanics with
T2DM

Porter SJ, Chapman-Novakofski KM, Scherer JA. Your Guide to
Diet and Diabetes: web-based diabetes education tailored to
Hispanics. J Nutr Educ Behav. 2009;41(5):374—6. https://doi.org/
10.1016/j.jneb.2009.04.003.

Pérez-Escamilla R, Putnik P. The role of acculturation in nutrition,
lifestyle, and incidence of type 2 diabetes among Latinos. J Nutr.
2007;137(4):860-70.

Fernandez S, Olendzki B, Rosal MC. A dietary behaviors measure
for use with low-income, Spanish-speaking Caribbean Latinos with
type 2 diabetes: the Latino Dietary Behaviors Questionnaire. ] Am
Diet Assoc. 2011;111(4):589-99. https://doi.org/10.1016/j.jada.
2011.01.015.

Salto LM, Cordero-MaclIntyre Z, Beeson L, Schulz E, Firek A, De
Leon M. En Balance participants decrease dietary fat and choles-
terol intake as part of a culturally sensitive Hispanic diabetes edu-
cation program. Diabetes Educ. 2011;37(2):239-53. https://doi.org/
10.1177/0145721710394874.

Vazquez IM, Millen B, Bissett L, Levenson SM, Chipkin SR.
Buena Alimentacion, Buena Salud: a preventive nutrition interven-
tion in Caribbean Latinos with type 2 diabetes. Am J Health
Promot. 1998;13(2):116-9.

Odegaard AO, Koh WP, Butler LM, Duval S, Gross MD, Yu MC,
et al. Dietary patterns and incident type 2 diabetes in Chinese men
and women: the Singapore Chinese Health Study. Diabetes Care.
2011;34(4):880-5. https://doi.org/10.2337/dc10-2350.

Yu R, Woo J, Chan R, Sham A, Ho S, Tso A, et al. Relationship
between dietary intake and the development of type 2 diabetes in a
Chinese population: the Hong Kong Dietary Survey. Public Health
Nutr. 2011;14(7):1133-41. https://doi.org/10.1017/
S136898001100053X.

Hsu CC, Jhang HR, Chang WT, Lin CH, Shin SJ, Hwang SJ, et al.
Associations between dietary patterns and kidney function indica-
tors in type 2 diabetes. Clin Nutr. 2014;33(1):98-105. https://doi.
org/10.1016/j.cInu.2013.04.010.

Yang L, Shu L, Jiang J, Qiu H, Zhao G, Zhou Y, et al. Long-term
effect of dietary fibre intake on glycosylated haemoglobin Alc level
and glycaemic control status among Chinese patients with type 2
diabetes mellitus. Public Health Nutr. 2014;17(8):1858-64. https:/
doi.org/10.1017/S1368980013002000.

Ma RC, Lin X, Jia W. Causes of type 2 diabetes in China. Lancet
Diabetes Endocrinol. 2014;2(12):980-91. https://doi.org/10.1016/
S2213-8587(14)70145-7.

Chesla CA, Chun KM, Kwan CM. Cultural and family challenges
to managing type 2 diabetes in immigrant Chinese Americans.

33.

34.

3s.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.»

Diabetes Care. 2009;32(10):1812—6. https://doi.org/10.2337/dc09-
0278.

Xie W, Zhao Y, Zhang Y. Traditional chinese medicines in treat-
ment of patients with type 2 diabetes mellitus. Evid Based
Complement Alternat Med. 2011;2011:726723. https://doi.org/10.
1155/2011/726723.

Ho EY, Chesla CA, Chun KM. Health communication with
Chinese Americans about type 2 diabetes. Diabetes Educ.
2012;38(1):67-76. https://doi.org/10.1177/0145721711428774.
Braginsky N, Inouye J, Wang CY, Arakaki R. Perceptions related to
diet and exercise among Asians and Pacific islanders with diabetes.
Hawaii Med J. 2011;70(9):196-9.

Liu H, Zhang M, Wu X, Wang C, Li Z. Effectiveness of a public
dietitian-led diabetes nutrition intervention on glycemic control in a
community setting in China. Asia Pac J Clin Nutr. 2015;24(3):525—
32. https://doi.org/10.6133/apjcn.2015.24.3.07. This study
summarizes how a dietician-led nutrition intervention program
in China positively influenced T2DM control

Li SC, Liu YH, Liu JF, Chang WH, Chen CM, Chen CY. Almond
consumption improved glycemic control and lipid profiles in pa-
tients with type 2 diabetes mellitus. Metabolism. 2011;60(4):474-9.
https://doi.org/10.1016/j.metabol.2010.04.0009.

Wang H, Song Z, Ba Y, Zhu L, Wen Y. Nutritional and eating
education improves knowledge and practice of patients with type
2 diabetes concerning dietary intake and blood glucose control in an
outlying city of China. Public Health Nutr. 2014;17(10):2351-8.
https://doi.org/10.1017/S1368980013002735.

Lawton J, Ahmad N, Hanna L, Douglas M, Bains H, Hallowell N.
‘We should change ourselves, but we can’t’: accounts of food and
eating practices amongst British Pakistanis and Indians with type 2
diabetes. Ethn Health. 2008;13(4):305—19. https://doi.org/10.1080/
13557850701882910.

Nicolaou M, Vlaar E, van Valkengoed I, Middelkoop B, Stronks K,
Nierkens V. Development of a diabetes prevention program for
Surinamese South Asians in the Netherlands. Health Promot Int.
2014;29(4):680-91. https://doi.org/10.1093/heapro/dat018.

Patel M, Patel IM, Patel YM, Rathi SK. Factors associated with
consumption of diabetic diet among type 2 diabetic subjects from
Ahmedabad. Western India J Health Popul Nutr. 2012;30(4):447—
55.

Khawaja KI, Fatima A, Mian SA, Mumtaz U, Moazzum A, Ghias
M, et al. Glycaemic, insulin and ghrelin responses to traditional
South Asian flatbreads in diabetic and healthy subjects. Br J Nutr.
2012;108(10):1810-7. https://doi.org/10.1017/
S0007114511007264.

Balagopal P, Kamalamma N, Patel TG, Misra R. A community-
based participatory diabetes prevention and management interven-
tion in rural India using community health workers. Diabetes Educ.
2012;38(6):822-34. https://doi.org/10.1177/0145721712459890.
Gulati S, Misra A. Sugar intake, obesity, and diabetes in India.
Nutrients. 2014;6(12):5955-74. https://doi.org/10.3390/
nu6125955.

Gopichandran V, Lyndon S, Angel MK, Manayalil BP, Blessy KR,
Alex RG, et al. Diabetes self-care activities: a community-based
survey in urban southern India. Natl Med J India. 2012;25(1):14-7.
Mohan V, Radhika G, Sathya RM, Tamil SR, Ganesan A, Sudha V.
Dietary carbohydrates, glycaemic load, food groups and newly de-
tected type 2 diabetes among urban Asian Indian population in
Chennai, India (Chennai Urban Ruralpidemiologytudy 59). Br J
Nutr. 2009;102(10):1498-506. https://doi.org/10.1017/
S0007114509990468. Erratum in: Br J Nutr 2010 Jun;103(12):
18512

Wallia S, Bhopal RS, Douglas A, Bhopal R, Sharma A, Hutchison
A, et al. Culturally adapting the prevention of diabetes and obesity
in South Asians (PODOSA) trial. Health Promot Int. 2014;29(4):
768-79. https://doi.org/10.1093/heapro/dat015. This article

@ Springer


http://doi.org/10.1177/0145721713505153
http://doi.org/10.1177/0145721713505153
http://doi.org/10.3945/ajcn.115.119016
http://doi.org/10.3945/ajcn.115.119016
http://doi.org/10.1370/afm.814
http://doi.org/10.2337/dc14-0327
http://doi.org/10.1016/j.jneb.2009.04.003
http://doi.org/10.1016/j.jneb.2009.04.003
http://doi.org/10.1016/j.jada.2011.01.015
http://doi.org/10.1016/j.jada.2011.01.015
http://doi.org/10.1177/0145721710394874
http://doi.org/10.1177/0145721710394874
http://doi.org/10.2337/dc10-2350
http://doi.org/10.1017/S136898001100053X
http://doi.org/10.1017/S136898001100053X
http://doi.org/10.1016/j.clnu.2013.04.010
http://doi.org/10.1016/j.clnu.2013.04.010
http://doi.org/10.1017/S1368980013002000
http://doi.org/10.1017/S1368980013002000
http://doi.org/10.1016/S2213-8587(14)70145-7
http://doi.org/10.1016/S2213-8587(14)70145-7
http://doi.org/10.2337/dc09-0278
http://doi.org/10.2337/dc09-0278
http://doi.org/10.1155/2011/726723
http://doi.org/10.1155/2011/726723
http://doi.org/10.1177/0145721711428774
http://doi.org/10.6133/apjcn.2015.24.3.07
http://doi.org/10.1016/j.metabol.2010.04.009
http://doi.org/10.1017/S1368980013002735
http://doi.org/10.1080/13557850701882910
http://doi.org/10.1080/13557850701882910
http://doi.org/10.1093/heapro/dat018
http://doi.org/10.1017/S0007114511007264
http://doi.org/10.1017/S0007114511007264
http://doi.org/10.1177/0145721712459890
http://doi.org/10.3390/nu6125955
http://doi.org/10.3390/nu6125955
http://doi.org/10.1017/S0007114509990468
http://doi.org/10.1017/S0007114509990468
http://doi.org/10.1093/heapro/dat015

126 Page 12 of 12

Curr Diab Rep (2017) 17: 126

48.

49.

50.

S1.

52.

53.

describes the strategies implemented to develop a culturally
adapted lifestyle intervention program for Indians and
Pakistanis with T2DM

Kapur K, Kapur A, Ramachandran S, Mohan V, Aravind SR,
Badgandi M, et al. Barriers to changing dietary behavior. J Assoc
Physicians India. 2008;56:27-32.

Chacko E. Culture and therapy: complementary strategies for the
treatment of type-2 diabetes in an urban setting in Kerala. India Soc
Sci Med. 2003;56(5):1087-98.

Ghane Basiri M, Sotoudeh G, Djalali M, Reza Eshraghian M,
Noorshahi N, Rafiee M, et al. Association of major dietary patterns
with general and abdominal obesity in Iranian patients with type 2
diabetes mellitus. Int J Vitam Nutr Res. 2015;85(3—4):145-55.
https://doi.org/10.1024/0300-9831/a000233.

Mosharraf S, Sharifzadeh G, Darvishzadeh-Boroujeni P, Rouhi-
Boroujeni H. Impact of the components of Mediterranean nutrition
regimen on long-term prognosis of diabetic patients with coronary
artery disease. ARYA Atheroscler. 2013;9(6):337-42.

Abu-Saad K, Murad H, Lubin F, Freedman LS, Ziv A, Alpert G,
et al. Jews and Arabs in the same region in Israel exhibit major
differences in dietary patterns. J Nutr. 2012;142(12):2175-81.
https://doi.org/10.3945/jn.112.166611.

Negarandeh R, Mahmoodi H, Noktehdan H, Heshmat R,
Shakibazadeh E. Teach back and pictorial image educational

@ Springer

54.

55.

56.

57.

strategies on knowledge about diabetes and medication/dietary ad-
herence among low health literate patients with type 2 diabetes.
Prim Care Diabetes. 2013;7(2):111-8. https://doi.org/10.1016/].
ped.2012.11.001.

Parham M, Heidari S, Khorramirad A, Hozoori M, Hosseinzadeh F,
Bakhtyari L, et al. Effects of pistachio nut supplementation on
blood glucose in patients with type 2 diabetes: a randomized cross-
over trial. Rev Diabet Stud. 2014;11(2):190—6. https://doi.org/10.
1900/RDS.2014.11.190.

Hosseinpour-Niazi S, Mirmiran P, Hedayati M, Azizi F.
Substitution of red meat with legumes in the therapeutic lifestyle
change diet based on dietary advice improves cardiometabolic risk
factors in overweight type 2 diabetes patients: a cross-over random-
ized clinical trial. Eur J Clin Nutr. 2015;69(5):592-7. https://doi.
org/10.1038/ejcn.2014.228.

Al-Shookri A, Khor GL, Chan YM, Loke SC, Al-Maskari M.
Effectiveness of medical nutrition treatment delivered by dietitians
on glycaemic outcomes and lipid profiles of Arab, Omani patients
with type 2 diabetes. Diabet Med. 2012;29(2):236—44. https://doi.
org/10.1111/§.1464-5491.2011.03405.x.

International Diabetes Federation 2012 Clinical Guidelines Task
Force: Global guideline for type 2 diabetes. http://www.idf.org/
guideline-type-2-diabetes. Published 2005, updated 2012.


http://doi.org/10.1024/0300-9831/a000233
http://doi.org/10.3945/jn.112.166611
http://doi.org/10.1016/j.pcd.2012.11.001
http://doi.org/10.1016/j.pcd.2012.11.001
http://doi.org/10.1900/RDS.2014.11.190
http://doi.org/10.1900/RDS.2014.11.190
http://doi.org/10.1038/ejcn.2014.228
http://doi.org/10.1038/ejcn.2014.228
http://doi.org/10.1111/j.1464-5491.2011.03405.x
http://doi.org/10.1111/j.1464-5491.2011.03405.x
http://www.idf.org/guideline-type-2-diabetes
http://www.idf.org/guideline-type-2-diabetes

	Understanding...
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Search Strategy
	Results
	Hispanic Populations
	Western Pacific Populations
	South Asian Populations
	Middle Eastern Populations
	Future Directions and Conclusions

	Appendix
	References
	Papers of particular interest, published recently, have been highlighted as: • Of importance



