
LETTER

A Response to the Letter to the Editor Regarding
‘‘Nationwide Prevalence of Diabetes and Prediabetes
and Associated Risk Factors Among Iranian Adults:
Analysis of Data from PERSIAN Cohort Study’’
to the end of Study

Mohammad E. Khamseh . Sadaf G. Sepanlou . Reza Malekzadeh

Received: November 10, 2021 / Accepted: November 23, 2021 / Published online: December 3, 2021
� The Author(s) 2021

Keywords: Type 2 diabetes; Prediabetes;
Ethnicity; Prevalence

Dear Editor,
We would like to thank the authors of the

letter to the editor for their interest in our paper
entitled ‘‘Nationwide Prevalence of Diabetes
and Prediabetes and Associated Risk Factors
Among Iranian Adults: Analysis of Data from
PERSIAN Cohort Study’’.

The prevalence of diabetes is increasing
worldwide. This has been supported by evi-
dence reported by the International Diabetes
Federation (IDF) [1], the National Health and
Nutrition Examination Survey (NHANES) [2],
and data from the Global Burden of Disease
(GBD) study [3]. The prevalence of diabetes in

Iranian adults over 25 years of age reported by
the GBD study was 4.8% (95% UI 4.3–5.3) in
1990, which increased to over 10% (9.0–11.1) in
2019. Our study showed that the prevalence of
diabetes and prediabetes in Iran is 15.0%
(95% CI 12.6–17.3) and 25.4% (95% CI
18.6–32.1), respectively. Additionally, results
from recent local studies are in agreement with
our results. In a recent study from Tehran, in
people 30–75 years of age, the estimated overall
prevalence of diabetes was 14.3% (95% CI
13.1–15.8). Prediabetes was detected in about
29.2% of the study participants (95% CI
22.9–36.3) [4]. In a two-step cluster sampling
study in Yazd, of the 9965 individuals recruited
aged between 20 and 69 years old, the preva-
lence of diabetes was 14.1% (95% CI 13.4–14.7).
Moreover, the prevalence of prediabetes was
25.8% [5]. In addition, the authors of the letter
to the editor confirmed that the reported
prevalence of our study is comparable to their
result in Tehran [6]. It should be noted that
methods and instruments for recording fasting
plasma glucose (FPG) were not the same across
different iterations of STEPS surveys, while lab-
oratory methods followed unified protocols and
instruments for measuring FPG across the PER-
SIAN cohort centers. In addition, PERSIAN
continued till 2020, which explains the repor-
ted higher prevalence of prediabetes and dia-
betes compared with STEPS 2016.
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The authors of the letter to the editor also
stated that ‘‘Diabetes and prediabetes are dif-
ferent stages in the spectrum of a common
disease (dysglycemia)’’. This is a pathophysio-
logic approach that might be unmatched with
the real-world evidence. Recently, Lord et al. [7]
reported geographic disparities of prediabetes
and diabetes in Florida. They used multivariable
logistic regression models in their study. The
prevalence of diabetes was 11.5% while that of
prediabetes was 8.2%. Furthermore, they
reported that ‘‘although there was an overlap
between counties within high-prevalence pre-
diabetes and diabetes clusters, the distribution
of the conditions exhibited somewhat differing
spatial patterns. The primary prediabetes cluster
was large and relatively diverse’’. Other studies
identified geographic and ethnic disparities in
the distribution of risk factors for diabetes [8, 9].
Globally, diabetes prevalence is higher in men
than women. However, sex differences in dia-
betes prevalence vary by geographic area and
age group [1, 10].

In our study we showed that compared with
Fars ethnic background, as the largest ethnic
group in our cohort, Balouch and Zaboli indi-
viduals were more likely to develop diabetes. On
the other hand, Arab and Zaboli individuals
were associated with significantly lower odds of
prediabetes. Similar discrepancies have been
reported in previous reports. In the study by
Lord et al. [7], although ethnicity was associated
with prediabetes among residents of high-pre-
diabetes clusters, they found no association
between ethnicity and diabetes status.

Consanguineous marriage may affect the
development of diabetes as one of the genetic
factors. Meanwhile, some studies have sug-
gested that observed ethnic disparities may be a
reflection of differences in socioeconomic and
environmental risk factors that are associated
with ethnicity [11, 12]. It is also worth noting
that Iran comprises individuals with different
ethnic backgrounds. However, each ethnicity is
approximately localized. For example, Zaboli
and Balouch individuals live mostly in the
southeast of Iran. Arabs reside in the southwest,
and Azari Iranians inhabit the northeast of the
country, while most with Fars ethnic back-
ground reside in central provinces. Therefore,

various environmental and lifestyle risk factors
are associated with each ethnicity. In addition
to genetic characteristics, there may be several
other confounders such as cultural, behavioral,
and environmental risk factors for which we
cannot adjust. Family history is one such factor.
Therefore, we reported odds ratios for ethnici-
ties with the understanding that many other
confounders may exist and may be associated
with each specific ethnicity. These include but
are not limited to consanguineous marriage,
accessibility of healthcare services, geographic
characteristics, and dietary intake pattern.
Considering the cross-sectional nature of our
study, our results do not imply a causal
inference.

Regarding the statistical methods, we com-
pared people with prediabetes and diabetes with
those who had normoglycemia using real-world
data. It is correct that ordinal and multinomial
logistic models could be used. However, binary
logistic regression models for prediabetes versus
normal glycemic participants and diabetes ver-
sus non-diabetes are statistically robust. Fur-
thermore, we included hypertension in the
logistic regression models. Hypertension was
associated neither with diabetes nor with pre-
diabetes and did not improve the performance
of the model. We did not adjust the model for
cardiovascular diseases (CVDs) because CVDs
are generally considered to be a consequence of
prediabetes and diabetes that occur later in the
causal graph and hence are not determinants
for prediabetes and diabetes [13, 14]. The
authors of the letter to the editor have cited
their own study [6] which examines the preva-
lence of coronary heart disease across different
levels of glycemic status. This study confirms
that the authors have also considered CVD as
the consequence of dysglycemia and not as a
determinant.

Current evidence shows that central obesity
has a different impact on cardiometabolic dis-
orders than body mass index (BMI). Central
obesity is associated with stronger inflamma-
tion than general obesity, which might make a
greater contribution to the risk of related dis-
orders [15–17]. In our analyses, we simultane-
ously included both the BMI and measures of
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central obesity in the models. We ruled out
their collinearity in our models as well.

Baseline characteristics of the study partici-
pants were given in Table 1 of the supplemen-
tary material of our paper. PERSIAN is a large
population-based study in various areas of Iran
with diverse ethnicities, cultures, and environ-
mental risk factors. Our study was conducted in
a large population-based sample in Iran fol-
lowing a robust quality assurance and control
program.

In conclusion, despite what Asgari et al.
claimed, our results and the literature in the
field confirm an increasing trend in prevalence
of diabetes and prediabetes in Iran. Moreover,
similar discrepancies have been reported previ-
ously in relation to the observed ethnic dispar-
ities. To the best of our knowledge, this is the
first study that included major ethnic groups in
Iran and provides a direct comparison of dia-
betes/prediabetes prevalence among different
ethnicities. We hope that all questions and
points in the letter have been addressed.
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