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Background: The influence of ethnicity on postprandial glucose and insulin responses has been reported earlier and rice is a major 
contributor to the overall glycaemic load of Asian and Arab diets. This study aims to compare postprandial glycaemic and 
insulinaemic responses to rice among healthy overweight Asian, Arab and European participants.
Methods: In a randomized crossover design, 47 healthy overweight participants (23 Asian, 16 Arab, and 8 European) consumed 75 
grams of glucose beverage or ate 270 grams of cooked basmati rice (75 g of available carbohydrate) on two separate occasions, 
separated by a one 1-week washout period. Blood glucose and insulin levels were determined at fasting 0 (fasting), 30, 60, and 120 
minutes and used to determine the incremental area under the curve (iAUC).
Results: The three groups were matched on body mass index and gender. Although no differences were noted statistically in most 
clinical features, a wide range of variation was noted in age, systolic, diastolic blood pressure. The fasting blood glucose and insulin 
levels were highest among Asians, followed by Arabs and Europeans (p < 0.01). According to the HOMA-IR test and the Matsuda 
index, Asians have a higher insulin resistance than Arabs or Europeans when consuming a glucose beverage (p < 0.001) and rice (p < 
0.01). Postprandial glucose and insulin responses to glucose beverage did not differ between ethnic groups (p = 0.28; p = 0.10). Based 
on an unadjusted regression model, European participants had significantly lower iAUC-glucose (p = 0.02) and iAUC-insulin (p = 
0.01) after rice consumption than Asian participants. In the adjusted model, the difference between the two groups remained for iAUC- 
insulin (p = 0.04) but not for iAUC-glucose (p = 0.07).
Conclusion: Our study found that ethnic differences exist among healthy overweight adults in terms of insulin resistance, glycaemic 
response and insulinaemic response to rice. As a result of their high insulin resistance, Asian participants had a higher postprandial 
insulin spike than Europeans after eating rice. These findings could have substantial implications for nutrition recommendations based 
on ethnicity, particularly for Asians.
Keywords: type 2 diabetes, rice, postprandial glucose, insulin, Asian, Arab, European, ethnic

Introduction
Over the past few decades, the prevalence of type 2 diabetes (T2D) has multiplied many-fold worldwide.1 This trend has 
been particularly evident in certain ethnic groups, such as Asians and Arabs.2,3 Type 2 diabetes is commonly attributed to 
the overconsumption of energy and the accumulation of excess body fat, but evidence indicates that specific foods with 
certain adverse effects may contribute directly to its development.4–6

A better understanding of the pathophysiological consequences of postprandial hyperglycaemia in normoglycaemic 
individuals is increasingly vital in order to prevent T2D. High plasma glucose levels after 2 hours is associated with an 
increased risk of developing T2D in healthy normoglycaemic individuals.7 According to De Fronzo, insulin resistance 
and progressive pancreatic β-cell dysfunction are identified as key components in the pathogenesis of T2D.8 The large 
increment in glucose concentration induced by food with a high glycaemic index (GI) often exaggerates the body’s 
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anabolic responses, which facilitates the overproduction of insulin and eventually results in pancreatic β-cell failure, 
increasing the risk of T2D.9

A recent meta-analysis and systematic reviews have indicated increased risk of T2D with white rice consumption in 
the Asian population.10,11 It is shown that the glycemic response to carbohydrate-containing food may differ in people of 
different ethnicities.12 Previous studies have shown that identical carbohydrate loads elicit 2–3-fold higher postprandial 
glucose peaks in Asians compared to Caucasians, contributing to its role in the increased predisposition to T2D.13

The United Arab Emirates (UAE) is a diverse amalgamation of different ethnicities, with around 20% Emiratis (UAE 
nationals) and the remainder as non-UAE immigrants from different Arab and non-Arab ethnic backgrounds (Asians and 
Westerners).14 The International Diabetes Federation, states that the prevalence of T2D in the UAE is growing faster than 
in the rest of the Middle East and North Africa, and is projected to double by the year 2040.1 According to Hamoudi et al, 
Emiratis comprise the highest percentage of people with pre-diabetes in the UAE (17%), followed by Asians (16%) and 
Arab non-nationals (14%).15 In addition to genetic predisposition, lifestyle choices significantly impact insulin resistance; 
and migration of ethnic populations to urbanized lifestyles could also contribute to alterations in glucose and insulin 
metabolism.16

In Asian and Arab cultures, rice is commonly consumed as a staple carbohydrate, providing up to two-thirds of the 
daily energy intake especially in Indian and Emirati dietary patterns making it a major contributor to overall glycaemic 
load in the diet.11,17 Furthermore, evidence indicates that rice consumption, particularly white rice, may contribute to the 
deterioration of glucose metabolism, which may result in an increased risk of T2D.11,18

There is no conclusive evidence that postprandial glycaemic and insulinaemic responses to rice differ between ethnic 
groups. Asians, Arabs and Europeans make up the majority of the UAE’s population and we have not found any studies 
that compare these three ethnic groups. Hence, this is the first study that aims to examine the impact of ethnicity on 
postprandial glycaemic and insulinaemic responses to rice among healthy overweight Asians, Arabs and Europeans 
living in the UAE.

Methodology
Participants
A total of 47 healthy volunteers (23 self-identified Asians, 16 Arabs and 8 Europeans) were recruited from the Rashid 
Centre for Diabetes and Research, Sheikh Khalifa Medical City Ajman, United Arab Emirates during April to 
August 2022. We screened 78 participants for the following inclusion criteria: ethnicity (both parents of the same 
ethnicity); age, 18–50 years; body mass index (BMI), 25–29.9 kg/m2 (overweight); fasting blood glucose, < 6mmol/l; 
and prepared to adhere to the study protocol. Participants were excluded if they were on medications affecting glucose 
metabolism, on antibiotics for the last three weeks, had a recent weight change of more than 5% in the last three months 
or were diagnosed with any form of diabetes, untreated hypertension, renal impairment, gastrointestinal problems or 
post-bariatric/known eating disorders. Randomization was implemented by the study nurse using a computerized 
sequence generation.

This study complied with the Helsinki Declaration and was approved by the Research Ethics Committee of the 
Ministry of Health and Prevention, United Arab Emirates (Reference: MOHAP/DXB-REC/NDJ/No.53 2019). The 
protocol was registered on ClinicalTrials.gov (NCT05336032, 20/04/2022).

The study design was a randomized crossover open-label trial that compared the postprandial glucose and insulin 
responses to a test meal of basmati rice (providing 75 g of available carbohydrate, as calculated using the manufacturer’s 
data) against the control (75 g of glucose beverage), separated by a washout period of one week among the three ethnic 
groups.

Procedures
All volunteers gave informed consent for participation in the study. During the initial screening session, anthropometric 
measurements, demographic data and a health questionnaire (involving medical history, food allergies, weight loss 
history, medications, smoking, alcohol and the previous day’s meal) were collected. Fat mass and lean body mass were 
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determined from body composition analysis through bioelectrical impedance using the Tanita-MC 780 MA instrument 
(Tokyo, Japan) under standardized conditions. Blood pressure, BMI and waist circumference were recorded using 
standard clinical procedures. Participants reported a 24-hour dietary recall and physical activity pattern for the 
previous day.

The day before the test visit, participants were reminded to avoid alcohol consumption, to refrain from physical 
activity and to consume their usual meals. This was to ensure standardized conditions on the day of each test visit. 
Participants were required to fast for 12 hours prior to each test visit.

On the test day, an oral glucose tolerance test (OGTT) with 75 g of oral glucose in 10 oz of water (Azer Scientific, 
Morgantown, USA) was administered, and blood samples were collected at 0 (fasting), 30, 60 and 120 minutes. Seven 
days later, the participants returned for a test meal of 270 g of cooked basmati (providing 75 g of available 
carbohydrate, as calculated using the manufacturer’s data). The rice (Dawat Basmati; 92 g of raw rice) was boiled 
for 10 minutes with 180 mL of water to give 270 g of cooked rice, served with a choice of salt, garlic salt and chili 
flakes for flavour.

Analysis and Measurements
During each test session, an 8-mL antecubital venous blood sample was collected at 0 (fasting), 30, 60 and 120 min. We measured 
plasma glucose using the hexokinase-mediated reaction method and serum insulin using the human insulin immunoassay. The 
area under the curve (AUC) and incremental area under the curve (iAUC) for plasma glucose and insulin were calculated using 
the trapezoid rule, ignoring the area below the baseline.19 The simple insulin resistance index (HOMA-IR), whole-body insulin 
sensitivity index (Matsuda index) and islet β-cell function [insulinogenic index (IGI) and HOMA-β] were calculated through the 
following equations: HOMA � IR ¼ Fasting glucose mmol=lð Þ x Fasting insulin μIU=mLð Þ=22:5; Matsuda index ¼ 10000=
Fasting glucose mg=dlð Þ x Fasting insulin μ IU=mlð Þ x Mean glucose x Mean insulinð Þ½ �1=2; HOMA � β ¼ 20 x Fasting 

insulin μIU=mlð Þ= Fasting glucose mmol=lð Þ3:5½ �; and IGI ¼ Δ Insulin 30 � 0 min; μIU=mlð Þ=ΔGlucose 30 � 0 min;ð

mg=dlÞ.20,21

Statistical Analysis
All measured parameters are expressed as the mean ± standard deviation. Differences between the ethnic groups were 
ascertained by one-way ANOVA and the Kruskal–Wallis test after checking normality with Bonferroni correction. The 
primary outcome of this study was the glycaemic and insulinaemic response (iAUC) to rice compared to glucose in the 
three ethnic groups. A power analysis based on previous findings showed that 15 participants in each group gave a power 
of at least 80% (β = 0.80) to detect a difference in iAUC-glucose of 50 U (α = 0.05). Intention to treat analyses is done to 
avoid the effects of crossover and dropout. Multiple regression analyses were carried out to model iAUC-glucose and 
iAUC-insulin in terms of other variables, with a stepwise analysis used to identify potentially useful predictors. The data 
were analysed with Stata Statistical Software Release 13 (StataCorp LP; College Station, TX).

Results
Table 1 presents the baseline characteristics of participants in each ethnic group. The Asian group (n = 23) included 
22 Indians and one Pakistani, the Arab group (n = 16) included 12 Emiratis, two Syrians and two Jordanians, while 
the European group (n = 8) included four Swedish, two Spanish and two English volunteers. Although no 
differences were noted statistically in most clinical features, a wide range of variation was noted in age, systolic/ 
diastolic blood pressure and fasting blood glucose. The European group showed higher lean body mass compared to 
the other ethnic groups, although their BMI was not significantly different. The BMI cutoff for overweight was 
considered to be 25–29.9 kg/m2 for all ethnicities because population-based alterations could be a strong confounder 
in glucose metabolism. The assessment of 24-hour recall demonstrated that the three ethnic groups had distinct 
eating habits.
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Postprandial Metabolic Responses
The changes in postprandial response to glucose beverage and rice over time (120 min) are evident in Figures 1 and 2. 
There was no significant difference between ethnic groups in postprandial blood glucose levels following the consump
tion of glucose beverage (AUC, p = 0.28). However, it is clear that rice showed lower postprandial glucose and insulin 
responses over time compared to glucose beverage. Interestingly, the Asian and Arab groups showed a monophasic 
postprandial glucose response curve (ie a gradual increase in glucose concentrations between 30 and 90 min until a peak 
is reached, followed by a subsequent decrease in glucose of ≥ 4.5 mg/dl) compared to European participants, who 
showed a biphasic OGTT glucose response curve (ie a second rise in glucose concentration of ≥ 4.5 mg/dl after the first 
decline in glucose).22

There were no differences in postprandial glucose and insulin responses between ethnic groups as measured by 
iAUC-glucose and iAUC-insulin. Nevertheless, after consuming rice, the postprandial iAUC-glucose and iAUC-insulin 

Table 1 Baseline Characteristics of the Participants

Variable Asian Arab European P-value

Number (n) 23 16 8

Sex Female n (%) 14 (66) 14 (87) 4 (50) 0.94

Age (years) 37.6 ± 5.3 33.1 ± 5.9 42.2 ± 12.1 0.02

Weight (kg) 73.88 ± 9.03 69.38 ± 8.12 79 ± 12.44 0.09

Body Mass Index (kg/m2) 27.48 ± 2.07 27.05 ± 3.59 25.84 ± 1.40 0.46

Waist circumference (cm) 91 ± 7 85 ± 9 89 ± 6 0.07

Fat mass (%) 25.53 ± 8.0 30.63 ± 8.0 23.17 ± 6.31 0.11

Lean body mass (%) 67.1 ± 6.7 63.03± 5.7 73.0 ± 6.1 0.02

Systolic blood pressure (mmHg) 130 ± 9 120 ± 10 128 ± 10 0.03

Diastolic Blood pressure (mm Hg) 80 ± 8 74 ± 7 68 ± 6 <0.01

Smoking n (%) 4 (17) 2 (13) 0 0.59

Alcohol n (%) 2 (9) 0 3 (60%) 0.25

Notes: Data are n, n (%), or mean ± SD. P-values relate to the difference between three ethnic groups assessed by One-way ANOVA.

Figure 1 Ethnic variation in postprandial glucose response to glucose beverage and rice.
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levels were significantly different among the groups (p = 0.03; p = 0.01). Compared to the Asian and Arab groups, the 
European group had a significantly lower level of iAUC-glucose (Table 2).

Insulin Resistance and Sensitivity
The results in Table 2 show that fasting glucose and insulin levels were within the normal range. However, the Asians 
recorded higher fasting glucose and insulin concentrations than the Arabs and Europeans (p < 0.01). Insulin resistance/ 
sensitivity indices of the HOMA-IR and the Matsuda index showed significant differences between ethnic groups (p < 
0.001). The HOMA-IR has a reasonable correlation with the hyperinsulinaemic–euglycaemic clamp (gold standard for 
assessing insulin sensitivity in humans) in several studies of distinct populations.23 The Asians had the highest insulin 
resistance, followed by the Arabs and Europeans. The Asians’ HOMA-IR was about double that of the Europeans (3.93 ± 

Table 2 Fasting and Post Prandial Metabolic Response to Glucose and Rice

Variables Asian Arab European p-value

Fasting glucose (mmol/L) 5.58 ± 0.51 5.07± 0.32 5.03 ± 0.26 < 0.01

Fasting Insulin, pmol/L 108.09 ± 45.85 71.42 ± 34.86 51.99 ± 9.71 <0.01

HOMA-IR 3.93 ± 1.87 2.35 ± 1.23 1.67 ± 0.26 <0.001

Matsuda Index 3.00 ± 2.00 4.38 ± 2.22 5.64 ± 1.10 <0.01

HOMA-β 150.76 ± 54.62 131.81 ± 56.97 100.10 ± 24.14 0.07

75 gm oral glucose

iAUC-glucose, mmol/L per min 248.37 ± 179.35 336.79 ± 188.17 256.54± 80.67 0.28

iAUC-insulin, pmol/L per min 85,398.05 ± 58,161.67 69,350.71 ± 64,334.78 35,274.05 ± 10,156.32 0.10

Insulinogenic Index 279.70 ± 154.52 195.55 ± 73.6 151.51 ±93.1 0.04

75 gm rice carbohydrate

iAUC-glucose, mmol/L per min 162.42 ± 109.55 160.84 ± 68.90 60.06 ± 62.32 0.03

iAUC-insulin, pmol/L per min 61,131.67 ± 31,170.56 43,342.77 ± 45,554.46 15,092.07 ± 2479.91 0.01

Insulinogenic Index 298.51 ± 170.85 203.30 ± 127.65 312 ± 219.87 0.2

Note: Values are means ± SD. 
Abbreviations: iAUC, incremental area under curve; HOMA, homeostasis model assessment.

Figure 2 Ethnic variation in postprandial insulin response to glucose beverage and rice.
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1.87 vs 1.67 ± 0.26; p < 0.001). The Matsuda index, indicating the composite whole-body, including both hepatic and 
peripheral tissue insulin sensitivity, also showed a significant difference between the ethnic groups (p ≤ 0.01).

Indices of Pancreatic β-Cell Function
The IGI is used to quantify the β-cell response according to the change in plasma glucose and the HOMA-β is used as an 
index representing insulin resistance and β-cell function. We found that the IGI was higher when participants consumed 
rice compared to glucose beverage. It is reported that the β-cell function parameters were higher during a mixed-meal 
tolerance test compared to the OGTT, suggesting that the IGI is influenced by meal composition.24 In addition, the IGI 
varied significantly between the ethnicities with glucose beverage (p = 0.04): however, this variation was not evident 
with rice (p = 0.20). In healthy glucose-tolerant individuals, β-cells produce insulin in response to the prevailing insulin 
sensitivity to maintain plasma glucose levels within a narrow range. We observed that the HOMA-β was highest among 
Asians, followed by Arabs and Europeans, reflective of their insulin resistance order. However, the difference was not 
statistically significant (p = 0.07).

Ethnic Variation in Metabolic Response to Rice
A stepwise regression analysis was performed to investigate if ethnicity was an independent determinant of iAUC- 
glucose and iAUC-insulin on the consumption of rice (Table 3). The unadjusted regression model showed that, compared 
to the Asians, the European participants showed significantly lower iAUC-glucose (p = 0.02, β = –72.5, 95% CI [– 
133.3, –11.8]) and iAUC-insulin (p < 0.01, β = –33,003.7, 95% CI [–56,621, –9386.3]). However, after adjustment for 
known confounders of age, gender and BMI, we found that the effect was not statistically significant in iAUC-glucose 
(p = 0.07) but remained significant in iAUC-insulin (p = 0.04).

Discussion
In the present study, we report the postprandial glucose and insulin responses to glucose beverage and rice containing 
equal amounts of carbohydrate in healthy overweight Asians, Arabs and Europeans. The results showed that the 
postprandial glucose and insulin responses to glucose beverage were higher than to rice among all the ethnic groups, 
as evidenced in earlier reports.25 However, there were interesting observations of variation in the metabolic response to 
rice between the three ethnic groups.

Moreover, studies have shown that the shape of the glucose response curve identifies physiologically distinct groups 
of individuals with abnormalities in insulin secretion and insulin sensitivity.26 The Asian and Arab participants had 

Table 3 Multivariate Regression Analysis of iAUC-Glucose and iAUC-Insulin to Rice

Model I Unadjusted,  
β-Coefficient (95% CI)

p-value Model II Adjusted,  
β-Coefficient (95% CI)

p-value

iAUC-glucose-Arab −9.8(- 54.6, 34.7) 0.65 −8.7 (−38.7, 56.2) 0.71

iAUC glucose-European −72.5 (−133.3, −11.8) 0.02 −65.7(- 139.2, 7.7) 0.07

Adjusted R2 0.09 0.07

P-value 0.06 0.17

iAUC-insulin-Arab −13,761 (−31,091.93, 3568.8) 0.11 −10,279 (−28,606, 8048) 0.28

iAUC-insulin-European −33,003.7 (−56,621, −9386.3) <0.01 −29,035(−57,404.6, −666.3) 0.04

Adjusted R2 0.14 0.18

P-value 0.02 0.03

Notes: Model 1 was unadjusted; Model II was adjusted for confounders (Age, Sex and BMI). P<0.05 assigned as significant. iAUC glucose and insulin for 
Asian was considered as base. 
Abbreviations: CI, Confidence Interval; OR, Odds Ratio; iAUC, incremental area under curve.
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a monophasic glucose response curve, indicating low insulin sensitivity and reduced β-cell function in comparison to 
European participants, who showed a biphasic curve. Moreover, it is reported that adults with a monophasic OGTT have 
an increased risk of future impaired fasting glucose (IFG) and T2D.22,27 Similar results have been reported earlier in 
healthy overweight Indian and European populations.28,29

The Asian participants had significantly higher fasting glucose levels than the Arabs (p = 0.02) and Europeans (p = 0.01); 
and these differences remained significant after adjusting for age, gender and BMI (p = 0.002). Fasting hyperglycaemia is 
associated with increased endogenous glucose production by gluconeogenesis (production of glucose by the liver) and 
glycogenolysis (breakdown of stored glycogen to glucose), even in normoglycaemic individuals. Balasubramanyam et al 
indicated that the factors that possibly regulate the rates of glycogenolysis differ significantly between different ethnic groups 
and contribute to increased genetic susceptibility to T2D in groups at higher risk.30 The fasting insulin levels also varied 
significantly between the ethnic groups; however, after adjusting for known confounders, the difference remained evident 
between Asians and Europeans (p = 0.004). These results are consistent with earlier reports in these ethnic groups.31,32 Fasting 
insulin is well known as a surrogate indicator of insulin resistance, which increases with an individual’s insulin resistance.33

We examined the insulin resistance/sensitivity and β-cell function indices in the three ethnic groups and our findings 
add to the body of evidence that ethnicity is one of the strongest indicators of glucose and insulin metabolism. It was 
observed that Asian participants had a higher HOMA-IR, indicating higher insulin resistance, compared with Arabs and 
Europeans. The effect of ethnicity on insulin resistance was evident (p = 0.001, adjusted R2 = 0.26) in the regression 
analysis after adjustment for gender, age, waist circumference and BMI. This showed that, compared to the Asian group, 
the HOMA-IR could be predicted as lower in Arabs (β = –1.2, SE = 0.61, p = 0.04) and Europeans (β = –2.5, SE = 0.78, 
p = 0.004). Similar results were reported earlier in several small studies utilizing the HOMA-IR as a surrogate marker of 
insulin resistance.34,35

Furthermore, ethnic variation was not evident in the HOMA-β (p = 0.07), indicating that although the difference in 
insulin resistance was substantial, the HOMA-β could not effectively evaluate the differences in islet cell function 
between the three groups. To maintain glucose homeostasis in glucose-tolerant subjects, a dynamic balance between 
insulin sensitivity and β-cell function is needed to keep plasma glucose levels within a relatively narrow physiological 
range.8 Therefore, the ability of the β-cells to cope with the prevailing degree of insulin resistance was assessed with the 
IGI (marker of early-phase insulin secretion). The IGI was higher when the participants consumed rice compared to 
glucose beverage, as reported previously with mixed meals,24 but it did not differ between ethnicities with rice. It is 
suggested that a robust insulin response in the early phase after a meal is crucial for promoting hepatic glycogen storage. 
This is also crucial for the suppression of hepatic glucose production. Reduced insulin resistance could explain a less 
robust insulin secretion capacity among European participants. No evidence of compensatory insulinaemia or detectable 
changes in the HOMA-β was observed in the Arab or European groups. It appears that ethnicity does not independently 
influence adaptive insulin release to plasma glucose stimulation with rice (early or total). However, earlier ethnic group 
research indicated that Asian-Americans are more insulin resistant compared to Caucasians and that their β-cells 
compensate for the resistance by secreting more insulin in the second-phase insulin response.36

The results showed that the postprandial glycaemic and insulinaemic responses (AUC) to rice were lower than to 
glucose beverage due to the apparent fact that rice carbohydrate is a complex carbohydrate whose assimilation is slower 
and less than that of liquid monosaccharide glucose molecules. The GI reflects the relative ability of carbohydrates to 
raise blood glucose. Studies on variation of the GI in different ethnicities have found that Asians show a higher GI 
compared to Caucasians for the same food. Wolver et al reported a higher GI for white bread among non-Caucasians 
compared to Caucasians.10

The adjusted regression model (Table 3) showed that although ethnicity was not an independent predictor of iAUC- 
glucose, it was a strong predictor of iAUC-insulin on consumption of rice. Similar results were reported earlier, where 
Asians showed a 63% higher glucose response to cereals compared to Caucasians.13 Another study compared the 
glycaemic responses to glucose and five rice varieties in people of European and Chinese ethnicity and concluded that 
the glycaemic responses of the Chinese participants to the five rice types were 60% greater than those of theEuropean 
participants.12 Wolver et al suggested that an ethnic difference in starch digestion may also account for the differences in 
glycaemic response.10
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Our findings suggest that insulin resistance and impaired carbohydrate tolerance to rice (a significant portion of the 
daily diet) contribute to prolonged hyperglycaemia after meals among Asians and Arabs, thus adding to the phenotypic 
evidence for the progression of insulin resistance.37 Excessive glycaemia and/or insulin demand on a chronic basis may 
eventually affect insulin secretory capacity and precipitate T2D.

Furthermore, the rate of gastric emptying of carbohydrate-containing meals is demonstrated to correlate positively 
with postprandial glucose levels.38 Philips reported that rapid gastric emptying may be occurring in American Indians 
and Mexican Americans compared to non-Hispanic White populations. He suggested that the accelerated absorption of 
carbohydrates following rapid gastric emptying in these ethnic populations with high incidences of diabetes and impaired 
glucose tolerance could be a contributing factor to the increased risk of diabetes and metabolic syndrome.39

In addition, increased postprandial insulinaemia is reported to increase the risk of cardiovascular disease. 
Extrapolation from studies using the hyperinsulinaemic–euglycaemic clamp technique suggests that insulin, rather than 
glucose, is the main determinant of arterial stiffness in the postprandial state.40 Saeed et al reported that both South Asian 
and Middle-Eastern populations living in the West carry a significantly higher risk of diabetes and cardiovascular disease 
compared with native White Europeans, which is further exacerbated by poor lifestyle behaviours and socioeconomic 
factors.41

Nonetheless, these results must be interpreted with caution in light of some of the limitations of our study. The study 
did not record and control other physiological factors that might affect glucose homeostasis. Due to insufficient power 
and unequal sample sizes between groups, generalizability to the population should be considered with caution. 
Researchers cannot determine whether variation in insulin resistance is due to a genetic predisposition or lifestyle 
patterns specific to these ethnicities. This study indicated that normoglycaemic and overweight participants showed 
marked differences in their postprandial insulin response, and we could speculate with caution that this effect may be 
even more profound in people with obesity and diabetes because they are more likely to have abnormal carbohydrate and 
lipid metabolism.

Conclusion
Our study reveals ethnic differences in insulin resistance and glycaemic and insulinaemic responses to rice among 
healthy overweight adults. Asians showed a higher insulin resistance rate than Arab and European participants. 
Furthermore, European participants showed lower postprandial insulin responses after eating rice than Asians. These 
findings could have substantial implications for nutrition recommendations based on ethnic variation, particularly for 
Asians. Considering the high prevalence of pre-diabetes and T2D in Asian and Arab populations and rice’s status as 
a staple food, these findings may have significant clinical significance. Although rice is the major contributor to the 
glycaemic load of the diet, it is always consumed as a mixed meal. We recommend further studies to test mixed meals 
and variations among ethnicities to strengthen these implications.
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