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Abstract

Background: Worldwide epidemic exists with respect to diabetes mellitus, primarily because of increased rates of obesity. The 
trend of increasing obesity prevalence has increased at a faster rate in patients with T1DM compared to the general population.

Methods: This cross-sectional study was conducted at Primary Health Care Clinics and the diabetes centre at King Fahad Armed 
Forces Hospital. A total of 237 Saudi with T1DM and 238 non diabtic patients (control) were randomly selected. 

Result: A total of 475 patients attending the Primary Health Care Clinics and the diabetes centre were included in this study;193 
(40.6%) were male, 282 (59.4%) were female with mean age 27.6±2.9 years. T1DM group comprised of 237 (49.9%) patients and 
non-diabetic (control) group comprised of 238 (50.1% ) of the sample. T1DM patients were not significantly different in age, had 
significant higher BM and HbA1c values when compared to control subjects. A comparison between both diabetic and control 
groups in relation to BMI subgroups and in relation to gender revealed that T1DM with BMI ≥ 30 (138(56.6%)) were significantly 
more frequent than control cases (106(43.3%)), P=0.003. However, Overweight and obesity were more frequent in female patients, 
there were no significant difference between gender. Obesity was significantly more frequent in female T1DM compared to control 
cases (76.1% vs 23.9%) with female to male ratio 3.2:1.0, p=0.03.

Conclusion: Patients with T1DM develop overweight and obesity more frequently than the general population. Gender-related 
differences in body weight in young type 1 diabetic adults were observed. The study stress that T1DM patients require special 
attention. This can be done through health education at the primary care level and the diabetic clinics.

Introduction
Diabetes mellitus is the third greatest cause of death all over the 

world and is responsible for many complications affecting various 
organs in the body. Patients with type 1 diabetes mellitus (T1DM) 
constitute about 5–10% of all cases of diabetes. The incidence of 
T1DM continues to rapidly increase from 2.8% to 3.2% in various 
populations globally [1-3]. In Saudi Arabia, studies indicate a 
significant increase in incidence rates of T1DM in groups older than 
12 years [4,5]. Saudi Arabia is eighth on a list of top 10 countries for 
number of children diagnosed per year, just after the United Kingdom 
[6]. A nationwide Saudi Arabian project was conducted in the years 
2001-2007,45,682 children and adolescents were surveyed. Fifty 
children and adolescents were identified to have T1DM with a 
prevalence rate of 109.5 per 100,000 [6]. In the last few decades,  

 
an epidemic of overweight and obesity has been observed in the 
general population of most western countries and Saudi Arabia [7-
10]. Some studies have shown that this epidemic could also affect 
individuals with T1DM. A patient with T1DM has been traditionally 
described as having normal body weight and a patient with type 2 
diabetes as overweight or obese; however, nowadays, phenotypic 
changes occur and overweight and obesity have become much more 
common among T1DM patients [11-13]. The trend of increasing 
obesity prevalence has increased at a faster rate in patients with 
T1DM compared to the general population [11]. Currently, around 
50% of patients with T1DM are either overweight or obese. They 
also have higher waist and hip circumferences when compared to 
healthy controls [13]. In the Pittsburgh Epidemiology of Diabetes 
Complications Study, which followed adult patients with T1DM for 
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an average of 18 years, prevalence of overweight increased from 
29 to 42% and prevalence of obesity increased sevenfold from 3 
to 23% [11]. Weight gain appeared to be unrelated to aging and 
instead related to clinical factors such as insulin therapy [11]. 
Comorbidities, often associated with excess body weight, reduce 
the benefits of good metabolic control [14]. Thus, controlling body 
weight in patients with T1DM is necessary due to the well-known 
relationship between obesity and cardiovascular disease [15]. 
Metabolic abnormalities related to obesity are likely to modify 
cardiovascular disease risk in this population and complications 
related to cardiovascular disease have been the leading cause of 
mortality in patients with T1DM [15,16]. The aim of this study was 
to evaluate the frequency of overweight and obesity in young adults 
with T1DM and in healthy controls. 

Methods
This cross sectional study was conducted at Primary Health 

Care Clinics and the diabetes centre at King Fahad Armed Forces 
Hospital. A total of 237 Saudi with T1DM and 238 non-diabtic 
patients (control) were randomly selected. The demographic data 
and medical history were documented. The Body mass index (BMI) 
was considered normal if it was below 25kg/m2, 25-29.9kg/m2 
overweight and 30kg/m2 or greater was obese [17]. Glycosylated 
hemoglobin (HbA1c) was measured using the high-performance 
liquid chromatography. 

Statistical Analysis
Univariate analysis of baseline and follow up demography 

and clinical laboratory endpoints were accomplished using 
unpaired t-test. Chi square(X2) test were used for categorical data 
comparison. Pearson’s correlations between continuous variables 
were used as a measure of association. All statistical analyses. were 

performed using SPSS Version 22.0. All P values were based on two-
sided tests. P<0.05 was considered significant.

Results
The essential physical data of the total cohort and difference 

between the diabetic patients and controls are listed in Table 1. 
A total of 475 patients attending the Primary Health Care Clinics 
and the diabetes centre were included in this study;193 (40.6%) 
were male, 282 (59.4%) were female with mean age 27.6±2.9 years. 
T1DM group comprised of 237 (49.9%) patients and non-diabetic 
(control) group comprised of 238 (50.1%) of the sample. T1DM 
patients were not significantly different in age, had significant higher 
BMI and HbA1c values when compared to control subjects. Figure 
1 shows a comparison between both T1DM and control groups in 
relation to BMI subgroups and in relation to gender. T1DM with BMI 
≥ 30 (138(56.6%)) were significantly more frequent than control 
cases (106(43.3%)), P=0.003. However, Overweight and obesity 
were more frequent in female patients, there were no significant 
difference between gender, figure. Obesity was significantly more 
frequent in female T1DM compared to control cases (76.1% vs 
23.9%, respectively) with female to male ratio 3.2:1.0, p=0.03.

Table 1: Demographic patients’ parameters and Comparison of 
features between Type 1 diabetes and control.

Parameters  Type 1 diabetes 237 
(49.9)

Control 238 
(50.1) P value

Gender
Male 70(36.3) 123(63.7)

<0.0001
Female 167(59.2) 115(40.8)

Age(years) 27.5 ± 1.4 27.7 ± 3.9 0.5

Body mass index(kg/m2) 31.7 ± 5.9 30.2 ± 6.0 0.007

HbA1c 7.7 ± 2.2 5.7 ± 0.4 <0.0001

Figure 1: Frequency of Type 1 diabetes and control cases with body mass index groups and gender.

Discussion
This study highlights the importance of overweight and obesity 

in Saudi T1DM population. Patients with T1DM constitute about 

5-10% of all cases of diabetes. Both women and men with T1DM 
have increased cardiovascular and all-cause mortality compared 
to persons without T1DM, and the risk for premature death 
is increasing with increasing HbA1c levels [18]. An important 
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observation was that T1DM patients have higher BMI compared 
to nondiabetic cases. This signifies individuals having T1DM 
associated obesity might be more prone to develop cardiovascular 
disease than obese non-diabetic individuals. Obesity is a severe 
public health problem. It is a major determinant of many 
noncommunicable diseases, including type 2 diabetes mellitus and 
coronary heart disease [7,19]. Obesity is a very expensive disease 
that causes a great loss of quality of life and suffering, not only to 
the patients but also to the families [20,21]. In the past 20 years, the 
prevalence of obesity has tripled worldwide, to the extent that it is 
now being considered an epidemic [22]. Obesity, defined as a body 
mass index (BMI) of ≥30kg/m2, affects approximately 35% of men 
and 40% of women in the USA [23]. It has recently been reported 
that obesity in particular is rising at a greater rate than overweight 
[24]. The prevalence of obesity in adults is 10% to 25% in most 
countries of western Europe and 20% to 25% in some countries 
of the Americas [7]. Nationally, studies demonstrated a prevalence 
of 21-31% [8-10]. The present work shows that overweight and 
obesity were more common among females than males in both 
children and adults [8-10,25,26]. The presented study revealed 
that adult patients with type 1 diabetes were more frequently 
overweight and obese than their healthy peers. The prevalence 
of overweight and obesity in the control group, corresponds with 
Polish data which indicates that the control group can be considered 
representative of the general population. Though patients with 
T1DM have traditionally been thought to have lower BMI, other 
research has shown otherwise [31,27]. The trend of increasing 
obesity prevalence has increased at a faster rate in patients with 
T1DM compared to the general population. 11 We found over weight 
and obesity were present in 36.7% and 51.4 % of patients with 
T1DM respectively. Currently, around 50% of patients with T1DM 
are either overweight or obese. and between 20 and 40% meet the 
criteria of metabolic syndrome, depending on the study population 
and the diagnostic criteria used [28]. They also have higher waist 
and hip circumferences when compared to healthy controls [13]. 
In the Pittsburgh Epidemiology of Diabetes Complications Study, 
which followed adult patients with T1DM for an average of 18 years, 
prevalence of overweight increased from 29 to 42% and prevalence 
of obesity increased sevenfold from 3 to 23% [11]. Weight gain 
appeared to be unrelated to aging and instead related to clinical 
factors such as insulin therapy [11]. Double diabetes is a new term 
used to describe patients with T1DM who also show clinical signs 
of type 2 diabetes such as obesity and insulin resistance [29,30]. 
With the rising rates of overweight and obesity among patients 
with T1DM, there are no longer clear divisions between the two 
major diabetes subtypes except at time of diagnosis, as the disease 
appears to behave as a continuum with the two components of its 
etiology, insulin deficiency, and insulin resistance [29]. Obesity and 
insulin resistance may accelerate development of T1DM in young 
predisposed individuals [31-33]. Increasing insulin dosage due to 
insulin resistance can lead to further weight gain, thus exacerbating 
the weight problem [34]. Double diabetes is a cyclical mechanism 

of weight gain and insulin resistance that should be recognized and 
treated early. Patients with T1DM who are overweight or obese 
are at a greater risk of developing double diabetes due to their 
significantly elevated levels of osteopontin [35]. Osteopontin is a 
sialoprotein associated with normal physiological processes as 
well as autoimmune disease and has been demonstrated to induce 
adipose tissue inflammation, increase pro-inflammatory cytokine 
release, and promote development of insulin resistance. 36 
Importantly, several studies have shown that obesity and metabolic 
syndrome in T1DM are associated with the development and 
progression of micro- and macrovascular complications [36-38]. 

We found obesity was significantly more frequent in female 
T1DM compared to male T1DM (76.1% vs 23.9%) with female to 
male ratio 3.2:1.0, p=0.03, where as, female control compared to 
male control cases (57.5% vs 42.5%) with female to male ratio 
1.4:1.0, p=0.01. Subgroup analysis among men and women showed 
that the higher prevalence of overweight and obesity in diabetic 
patients in comparison to the control group was restricted to 
women. A Swedish study showed a similar trend to the presented 
study; at the age of 18, diabetic girls were heavier and had higher 
BMI than control girls, which was not observed among boys [39]. 
Krishnan S et al. [40] also found that female adolescents with 
type 1 diabetes had more centrally distributed fat. However, the 
reports from Italy revealed no gender difference, suggesting that 
the gender differences may be influenced by locally specific factors 
[41]. The explanation of the tendency to gain weight in T1DM 
patients is very complex. The increasing prevalence of overweight 
and obesity may result from the overall trend observed in the 
general population, from an anabolic effect of insulin treatment, 
or from a higher caloric intake as a result of fear of hypoglycaemia 
[41,42]. The Diabetes Control and Complications Trial (DCCT) 
Research Group demonstrated that patients treated with intensive 
insulin therapy gained an average of 4.6kg more than those on 
conventional therapy during a 5-year follow-up period [43]. Insulin 
itself promotes weight gain as it stimulates lipogenesis, inhibits 
protein catabolism, and slows down basal metabolism. These 
effects are also enhanced by peripheral insulin administration, 
which is associated with a reduced energy metabolism. In subjects 
with T1DM, insulin therapy induces insulin resistance selective for 
carbohydrate metabolism. Consequently, insulin doses need to be 
increased to maintain glycaemic control but, as insulin maintains 
its role in lipogenesis and protein metabolism, intensification of 
insulin treatment promotes fat mass increases and lean body mass 
gain [44]. The main limitation of our study was the rather small 
number of obese persons, particularly when gender sub analyses 
were performed. 

Conclusion
Patients with T1DM develop overweight and obesity more 

frequently than the general population. Gender-related differences 
in body weight in young type 1 diabetic adults were observed. The 
study stress that T1DM patients require special attention. This can 
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be done through health education at the primary care level and the 
diabetic clinics.
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