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 Introduction
Diabetes mellitus (DM) and thyroid diseases are common 

endocrine disorders. Th ey have been shown to infl uence each 
other and associations between both conditions have long been 
reported[1,2].

Insulin and thyroid hormones are being intimately involved in 
cellular metabolism, excess or defi cit of either of these hormones 
could result in functional derangement of the other[3]. As such, the 
fact that insulin and thyroid hormone infl uence each other’s actions 
assumes great signifi cance. 

 

  ABSTRACT
Background and objective: The associations between type 1 diabetes mellitus (T1DM) and hypothyroidism (HT) have long been 

reported. Thus, we conducted a cross sectional study to ϐind out the prevalence of HT in patients with T1DM.

Design:A “cross-sectional study “ was conducted in the Diabetes center at King Fahad Armed Forces Hospital, Jeddah, Saudi Arabia from 
January 2018 to March 2019.   Thyroid stimulating hormone (TSH), free thyroxin (FT4) and HbA1c were measured.

Results: A total of 124 (50.6%) patients with T1DM and 121 (49.4%) patients with no history of T1DM as control group were included 
in this study. Average age of patients with of T1DM compared to patients without T1DM was statistically non-signiϐicant (15.6±2.1 
and 16.1±1.9 respectively, p=0.2). There was statistically non-signiϐicant more frequent of females compared to males in patients with 
T1DM (54% vs. 46%) p=0.8. Mean of TSH was statistically non-signiϐicant different in patients with T1DM when compared with those 
withoutT1DM (3.6±7.5 vs. 3.5±14.7 respectively) p=0.9. 

There was a statistically signiϐicant higher prevalence of HT among T1DM (16.1% vs. 6.6%) p=0.03. Mean age of diabetic patients with 
HT compared to patients without HT was statistically non-signiϐicant (15.6 ±2.6 and 16.0±1.9 respectively, p=0.4). There was statistically 
non-signiϐicant more frequent of females compared to males in diabetic patients with HT (70% vs. 30%) p=0.2. Mean TSH was statistically 
non-signiϐicant different in diabetic patients with than without HT (13.0 ±15.8 vs. 2.7 ±10.7 respectively) p<0.0001. 

In addition, there was statistically non-signiϐicant different between diabetic patients with and without HT (13.0 ±2.4 vs. 13.8 ±3.2 
respectively) p=0.4. Mean HbA1c was statistically non-signiϐicant different between diabetic patients with than without HT (8.6 ±2.5 vs. 8.3 
±1.8 respectively) p=0.4. 

Using a multivariate regression model, age, gender and HbA1c were the independent predictors of diabetic patients with HT. In the 
constructed model, we found that age, gender and HbA1c were statistically non-signiϐicant to be independent predictors of diabetic patients 
with HT.

Conclusion:The frequency of primary hypothyroidism was high with poor glycemic control in patients with T1DM.
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Th yroid disorders are highly prevalent in the general population 
while the reported prevalence of hypothyroidism (HT) among general 
pediatric population is 0.1 to 2%[4-6].

Th e immune-mediated destruction of pancreatic islet cells causes 
type 1 diabetes mellitus (T1DM). Autoimmune thyroid disorders 
(AITD) and T1DM have a common genetic background and similar 
pathogenesis; hence, they could occur in the same individual or 
family[7].AITD are the most prevalent immunological diseases in 
patients with T1DM[1-4,8].

Nearly one third of all newly detected T1DM patients have co-
existent AITD and a high prevalence of thyroid dysfunction which is 
predominantly HT[1-4,8-10].  

HT is prevalent among pediatric patients with T1DM; the 
prevalence of hypothyroidism in patients with T1DM is much 
higher ranging from 3 to 30%[11,12].A collaborative study of the 
AASGPED-Alpe Adria Study Group of Pediatric Endocrinology 
and Diabetology showed in a cross-sectional study involving 1419 
children with T1DM, where 3.5% had Hashimoto’s thyroiditis[13]. 

Cross-sectional studies have reported a prevalence of HT in 12–
24% of female and 6% of male patients with T1DM[1-2,8,14]. Th e 
Kingdom of Saudi Arabia (KSA), which is the largest country in the 
Middle East that houses approximately four-fi ft hs of the Arabian 
Peninsula, supports a population of more than 33 million people, of 
whom 26% are aged < 14 years[15]. 

Studies indicate, in the recent decades, a signifi cant increase in 
prevalence and incidence rates of T1DM in diff erent cities of KSA, 
mainly among the children and adolescents[16,17]. Th us, it becomes 
imperative to study interrelationship between the two entities[18]. 

Th erefore, the aim of this study was to evaluate the prevalence of 
HT in patients with T1DM.

 Materials and Methods
Th is cross-sectional study was performed in Jeddah, KSA between 

January 2018 to March 2019. T1DM was diagnosed by physicians 
based on American Diabetes Association criteria and matched for 
age and sex patients with no history of T1DM were analyzed as the 
control group[19]. 

Patients enrolled into the study were between 12 to 19 years old 
and had a health profi le in King Fahad Armed Forces Hospital with 
regular attending to the diabetes center. Individuals with history of 
recent or acute illness and history of taking drugs aff ecting thyroid 
function were excluded. 

Th yroid stimulating hormone (TSH) was measured with a 
chemiluminescent immunoassay method (CMIA) (Architect i2000 
system, Abbott, USA). Serum free thyroxine (FT4) was estimated by 
radioimmunoassay. 

Th e assays have intra- assay precision of 4.3%. TSH levels 
between 0.22-4.2 mIU/L and Free T4 12.0-22.0 pmol/L were regarded 
normal[20].Hypothyroidism was defi ned as elevated TSH >4.2 
mIU/l[21]. HbA1c was measured with high performance liquid 
chromatography and expressed as percentage. 

Th e study was approved by the ethical board of King Fahad 
Armed Forces Hospital.

 Statistical Analysis
Data are presented as means ± standard deviation (SD) or 

numbers (%). Quantitative variables were compared between two 
groups by using the Student’s test. Diff erences in categorical variables 
were analyzed using the chi-square test. 

Logistic regression analysis was carried out to identify the 
independent predictors of T1DM with HT considering age, gender 
and HbA1c as risk factors and to estimate odds ratio (OR) and 95% 
CI. P value <0.05 indicates signifi cance. 

Th e statistical analysis was conducted with SPSS version 23.0 for 
Windows.

 Results
A total of 124 (50.6%) patients with T1DM and 121 (49.4%) 

patients with no history of T1DM as control group were included in 
this study. Average age of patients with T1DM compared to control 
was statistically non-signifi cant (15.6±2.1 and 16.1±1.9 respectively, 
p=0.2) (Table 1). 

Th ere was statistically non-signifi cant more frequent of females 

Table 1: Demographic characteristics of patients with and without type 
1 diabetes [mean±standard deviation or number (%)].

Parameters Type 1 diabetes Non-Type 1 diabetes
P value

Numbers 124 (50.6) 121 (49.4)
Age (years) 15.6±2.1 16.1±1.9 0.2

Gender
Male 57 (46) 58 (47.9)

0.8
Female 67 (54) 63 (52.1)

TSH ( mIU/l) 3.6±7.5 3.5±14.7 0.9
FT4 ( pmol/l) 13.5±2.4 13.8±3.6 0.5

Hypothyroidism 20(16.1) 8(6.6) 0.03

compared to males in patients with T1DM (54% vs. 46%) p=0.8. 
Mean of TSH was statistically non-signifi cant diff erent in patients 
with T1DM when compared with those withoutT1DM (3.6±7.5 vs. 
3.5±14.7 respectively) p=0.9. 

Th ere was a statistically signifi cant higher prevalence of HT 
among T1DM in comparison to control group (16.1% vs. 6.6%) 
p=0.03.

(Table 2) showed the clinical and biochemical characteristics of 
patients with T1DM with and without HT. Compared patients with 
T1DM with and without HT. 

Table 2: Clinical characteristics of patients with type 1 diabetes with and 
without hypothyroidism [mean±standard deviation or number (%)].

Parameters
Type 1 diabetes

P valuewith 
hypothyroidism

without 
hypothyroidism

Numbers 20 (8.2) 225 (91.8)
Age (years) 15.6 ±2.6 16.0 ±1.9 0.4

Gender
Male 6 (30) 109 (48.4)

0.2
Female 14 (70) 116 (51.6)

HbA1c (%) 8.6 ±2.5 8.3 ±1.8 0.4
TSH (mIU/l) 13.0 ±15.8 2.7 ±10.7 <0.0001
FT4 (pmol/l) 13.0 ±2.4 13.8 ±3.2 0.4
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Mean age of diabetic patients with HT compared to patients 
without HT was statistically non-signifi cant (15.6 ±2.6 and 16.0±1.9 
respectively, p=0.4). 

Th ere was statistically non-signifi cant more frequent of females 
compared to males in diabetic patients with HT (70% vs. 30%) p=0.2. 
Mean TSH was statistically non-signifi cant diff erent in diabetic 
patients with than without HT (13.0 ±15.8 vs. 2.7 ±10.7 respectively) 
p<0.0001. 

In addition, there was statistically non-signifi cant diff erent 
between diabetic patients with and without HT (13.0 ±2.4 vs. 13.8 ±3.2 
respectively) p=0.4. Mean HbA1c was statistically non-signifi cant 
diff erent between diabetic patients with than without HT (8.6 ±2.5 vs. 
8.3 ±1.8 respectively) p=0.4.

In order to identify the independent factors aff ecting diabetic 
patients with HT, a multivariate regression model was constructed 
using diabetic patients with HT as the dependent factor. 

Th e constructed model is shown in table 3. Age, gender and 
HbA1c were the independent predictors of diabetic patients with HT. 

In the constructed model, we found that age, gender and HbA1c 
were statistically non-signifi cant to be independent predictors of 
diabetic patients with HT; female gender (OR: 2.377, 95% CI: 0.850- 
6.650, P=0.1), age (OR: 1.064, 95% CI: 0.846-1.339, P=0.6) and HbA1c 
(OR: 0.908, 95% CI: 0.695-1.188, P =0.5). 

including age and ethnicity of patients, the diff erences in study design 
including the cut-off  levels and classifi cation of the disease with 
diff erent defi nitions including autoimmune, subclinical, and clinical 
hypothyroidism[11,12,27]. 

Recent studies have revealed some genes that might be responsible 
for the joint susceptibility to T1DM and autoimmune thyroid 
dysfunction; HLA class II loci, CTLA4, INS, PTPN22, and FOXP3, 
are among the identifi ed genes. 

Th ese genes have been recognized as the key role players in the 
regulation of the immune response; these genes are involved in the 
diff erentiation, regulation, activation and function of regulatory 
T-cells, and their polymorphism have been linked to a number of 
autoimmune diseases including T1DM and AITD[28-35]. 

Although there is general agreement that the high prevalence of 
HT in T1DM subjects justifi es screening in all patients, it is not clear 
which is the best procedure and how oft en to perform it[36,37]. 

Th e American Diabetes Association, International Society for 
Pediatric and Adolescent Diabetes and several authors recommend 
annual screening for thyroid disease in all T1DM subjects with TSH 
measurement[38-40].

Th e mean age of patients of T1DM with HT was 15.6 ±2.6 years 
and 16.0 ±1.9 years for patients with T1DM without HT (p=0.4). Th e 
logistic regression of patients of T1DM with HT versus patients with 
T1DM without HT on age, gender, and HbA1c level were statistically 
non-signifi cant predictors of HT in the multivariable model (p=0.6, 
p=0.1, and p=0.5 respectively). 

In this study, the female patients with T1DM were predominated 
versus male group. Patients who were females were 2.4 times as likely 
to develop HT as patients who were without HT (95% CI 0.850- 
6.650), controlling for age and HbA1c (p=0.1). 

It was just like the previous research from brazil and inconsistent 
to other two studies from KSA where the male patients were 
dominant[41-43].

Cross-sectional studies have reported a prevalence of HT in 12–
24% of female and 6% of male patients with T1DM[1,2,8]. However, 
gender bias may happen[44]. 

Th e diff erence in sex hormones may partly explain the sex-
diff erence in the relationship between thyroid hormone levels[45]. 
However, because levels of sex hormones such as testosterone and 
estrogen were not measured in this study, further research is needed 
to explore this issue. In addition, because the sample size was smaller 
for males (30%) than in females (70%), the precision and statistical 
power of the analysis may be lower for males. 

We aimed to identify the prevalence of HT in patients with T1DM 
in Saudi patients in hospital-based health care setting. In our study, 
the observed population refl ects a selected yet comprehensive group 
of patients rather than the general population. 

Th is study had limitations stemming from its small sample size 
and cross-sectional study design and therefore may underestimate 
the true prevalence of HT in patients with T1DM. Prospective 
longitudinal studies with more patients would be needed to 
characterize the prevalence of HT in patients with T1DM.

In conclusion, our results showed that HT occurred more 

Table 3: Regression analysis using type 1 diabetes with hypothyroidism 
as the dependent variable.©

Parameters Coefϐicients Standard 
error Expo(B) 95% CI P value

Age (years) 0.062 0.117 1.064 0.846-
1.339 0.6 

Gender 0.886 0.525 2.377 0.850- 
6.650 0.1

HbA1(%) -0.096 0.137 0.908 0.695- 
1.188 0.5

 Conclusion
Diabetes mellitus and thyroid disorders are two of the most 

common endocrine disorders[1,2]. An association between diabetes 
and thyroid disease has long been recognized, although the reported 
prevalence of HT in diabetic populations varies widely between 
studies[1,2,5,6,8,13,14,18,22-25].

Functional impairments of thyroid glands, especially HT, have 
been promulgated to be more common amongst diabetes mellitus 
patients. In the current study, HT was a prevalent problem among 
patients with T1DM, complicating 16.1% of these patients. 

Th is was higher than other studies; based on a 2010 review 3–8% 
of pediatric patients with T1DM have been reported to develop 
HT.11 Th e NHANES III reported a prevalence of HT in 4.6% of the 
U.S. population[26]. 

While a recently published review and a meta-analysis reported a 
much higher rate of 7–30% for the prevalence of hypothyroidism in 
patients with T1DM[12,27]. 

Th e heterogeneity in the reported prevalence of HT in these 
studies could be due to the variable population characteristics 

 



Citation: Khalid SA (2019) Hypothyroidism in Saudi patients with type 1 Diabetes Mellitus.Rea Int Journal of Endocrinology and 
Diabetes. 1(1): 001-005. DOI: 10.37179/rijed.000001.

004 Volume 1 Issue 1 - 1001
Re Int Jou of end and dia
© 2019 MSD PublicaƟ ons. All rights reserved.

frequently in patients with T1DM females. Th erefore, regular 
screening of thyroid function may be considered in all T1DM 
patients. In the absence of registry data, larger cooperative studies 
involving diverse population samples from multiple centers could 
help to provide further information on the true relation nationally.
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