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Abstract

Background: Diabetes prevalence was as high as 14.6% in Lebanon in 2017. A lot of studies suggest an association between clinical 
and subclinical hypothyroidism, and type 2 DM, but with small sample sizes.

Aim: This study aimed to determine the prevalence of hypothyroidism among Lebanese diabetic patients, to assess the benefit of 
treating hypothyroidism on the improvement of diabetes, and to check whether a screening of hypothyroidism could be beneficial in 
all diabetic patients.

Methods: A monocentric cross sectional study was conducted to randomly recruit 100 patients having two HbA1C and two TSH 
readings, among diabetic patients. Data was collected from 2010 till 2017. The prevalence of hypothyroidism was 11.99% among 
Lebanese diabetic patients.

Results: Mean HbA1C level before hypothyroidism treatment was 8.84 and decreased to 8.26 afterwards. This study showed that the 
patients who received hypothyroidism treatment had significantly lower HbA1C levels (p-value = 0.001). However, statistically signif-
icant HbA1C reduction was shown in women (p-value < 0.001), and in patients who didn’t have any comorbidities (p-value = 0.005).

Conclusion: The prevalence of hypothyroidism among diabetic patients was determined and proved the utility of treating it to im-
prove HbA1C levels. 
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Introduction
Diabetes mellitus is by far the most common chronic endocrine 

disease nowadays. Its main characteristic is an impaired insulin 
secretion and/or insulin action that results in a hyperglycemia 
[1]. By 2033, diabetes mellitus will affect about 600 million people 

worldwide. Its global prevalence will be around 11.1% by then [2]. 
In Lebanon, 14.6% of Lebanese adults were estimated to have dia-
betes in 2017. This includes about 585,500 patients [3]. 

There is a lot of evidence suggesting that thyroid disorders 
(specifically clinical and subclinical hypothyroidism) and type 2 



04

Monocentric Retrospective Study Assessing the Association Between Clinical and Subclinical Hypothyroidism and Type 2 Diabetes Mellitus 
(Type 2 DM) and the Benefit of Treating Hypothyroidism on the Improvement of Diabetes Control

Citation: Mohammad Rida Farhat., et al. “Monocentric Retrospective Study Assessing the Association Between Clinical and Subclinical Hypothyroidism 
and Type 2 Diabetes Mellitus (Type 2 DM) and the Benefit of Treating Hypothyroidism on the Improvement of Diabetes Control". Acta Scientific  
Nutritional Health 5.5 (2021): 03-09.

DM are associated. However, these studies have small sample sizes 
and their data is inconclusive in its majority. That’s why this topic 
seems to be an excellent target for future studies [4]. While a higher 
prevalence of thyroid disorders (13.4%) was observed in type 2 
diabetic patients than the general population, some gender differ-
ences were observed: a higher prevalence of 31.4% was noted in 
female type 2 DM patients, compared to 6.9% in male patients [5]. 

The most probable mechanism leading to type2 DM in thyroid 
dysfunction could be attributed to physiological aberrations that 
lead to impaired glucose utilization and disposal in muscles. In 
hypothyroidism, there is a reduction in glucose-induced insulin 
secretion by beta cells caused by perturbed expression of glucose 
transporter type 2 gene. Moreover, due to reduced renal clearance 
of insulin in hypothyroid conditions, physiological requirements of 
insulin were diminished. Also, insulin resistance has been shown 
to be caused in hypothyroidism in various in vitro and preclinical 
studies where it was found that peripheral muscles became less 
responsive in hypothyroid conditions [6].

Moreover, subclinical hypothyroidism was also associated with 
renal injury in diabetic patients [7], with chronic kidney disease 
[8], and diabetic nephropathy [9]. A higher prevalence of cerebro-
vascular diseases was noted among type 2 diabetes mellitus pa-
tients with hypothyroidism compared to those with euthyroidism 
after adjustment for age and gender [10].

Furthermore, treating hypothyroidism had lots of advantages. 
Thyroxine replacement therapy has protective effects on the renal 
function and the cardiovascular system as well [11]. That’s why ev-
idence supports the necessity to screen thyroid function in patients 
with type 2 diabetes [12,13] and appropriate treatments should be 
given accordingly as well [4]. 

Hence, our article will focus on hypothyroidism in diabetic pa-
tients and the impact of hypothyroidism treatment on diabetes 
control. Therefore, a retrospective cross sectional study, carried 
on in Mount Lebanon Hospital was conducted between 1st January 
2010 and 1st January 2018.

Methods
Study design

It is a retrospective cross sectional study, carried on during 
2018 in Mount Lebanon Hospital. 

No written consent was necessary from the patients included in 
our study, nor from their physicians, because it was leaded using 
the medical records from the hospitals’ archives.

Study population

The study population consisted of all diabetic patients who pre-
sented to Mount Lebanon Hospital between December 2010 and 
June 2017. The sample was collected from the diabetic patients 
who took TSH tests. 

Inclusion criteria

All patients having two HbA1C readings at Mount Lebanon hos-
pital, as well as two TSH level were included in our study. 

Exclusion criteria

We exclude Patients who didn’t follow up in Mount Lebanon 
Hospital, who didn’t have both TSH and HbA1C tests results in the 
medical record.

Data collection

Data was collected from the achieved medical records at the 
Hospital for the period between December 2010 and June 2017 us-
ing a uniform data collection form taking into consideration Socio-
demographic data: age, and gender, Comorbidities, BMI, Diabetes 
diagnosis date, Diabetes treatment, HbA1C before and after hypo-
thyroidism treatment, TSH levels (before and after treatment).

Statistical analysis

We used Excel for data entry and for the tables and graphs used 
as study results. 

A descriptive analysis was first done to assess age, gender, co-
morbidities, BMI, diabetes duration, HbA1C before and after hypo-
thyroidism treatment, FT4 levels, as well as TSH before and after 
treatment. Then, the differences between treated and untreated 
hypothyroidism were assessed using Related-Samples Wilcoxon 
Signed Rank Test, since the variables weren’t normally distributed, 
and each patient had two measures of the TSH and HbA1C. The 
significance level of the test was admitted as p-value < 0.05.

For the prevalence calculation, we used the formula: Prevalence 
= (Number of cases in a given period * 100 000)/Total population 
during the same period [14]. Because the population considered in 
this stud was the patients admitted to one center, Mount Lebanon 
Hospital, then the prevalence calculated is a specific prevalence.

Results
Prevalence of hypothyroidism

There were in total 13874 diabetic patients admitted to Mount 
Lebanon Hospital during the period between December 2010 and 
June 2017. Among these, 1664 patients were hypothyroid. Preva-
lence of hypothyroidism was then 11.9936572%.
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Descriptive statistics

Patients had diabetes since 14 years in mean. Results show that 
the mean patients’ age was 69 years, mean BMI 26.95, mean hemo-
globin 11.98. As for TSH, it was 12.97 before treatment, and 8.27 
afterwards. HbA1C before hypothyroidism treatment was 8.84, and 
8.26 afterwards (Table 1).

Median
Std.

Minimum Maximum
Deviation

BMI 26 4.16759 19 39
Age 71 11.901 42 93
FT4 upon  
hypothyroidism 
diagnosis

0.4 0.31668 0.02 1.3

TSH before  
treatment

7.9 13.98471 5.02 91

TSH after treatment 6.7 7.48416 0.4 40.3
Diabetes duration 12 6.99758 3 36
HBA1C before 
hypothyroidism 
treatment

8.5 1.80342 6.2 16

HBA1C after  
treatment

7.8 1.80172 5.7 18.2

Hemoglobin 12 2.00807 7.9 17
Number  
comorbidities

1 0.94379 0 4

Table 1: Descriptive statistics.

Half of the patients were treated for hypothyroidism whereas 
the others didn’t receive any hypothyroidism treatment (Figure 1).

Figure 1: Hypothyroidism treatment status. 

Figure 2 shows the number of comorbidities per patient. Almost 
half the patients (45%) had one comorbidity (alongside with dia-
betes and thyroid dysfunction), whereas the quarter (26%) didn’t 
have any comorbidity.

Figure 2: Number of comorbidities per patient.

Figure 3 shows that the majority of the patients’ comorbidities 
were hypertension (37 patients) and dyslipidemia (23 patients).

Figure 3: Comorbidities: CAD: Coronary Artery Disease; HTN: 
Hypertension; DL: Dyslipidemia; CVA: Cerebrovascular  
Accident; CHF: Congestive Heart Failure; COPD: Chronic  

Obstructive Pulmonary Disease; ESRD: End Stage Renal Disease; 
afib: Atrial Fibrillation; DVT: Deep Venous Thrombosis; IBS: 
Irritable Bowel Syndrome; PUD: Peptic Ulcer Disease; PAD: 

Peripheral Arterial Disease.
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Hypothyroidism treatment and diabetes control

The median TSH and median HbA1C are significantly lower in 
the group that received hypothyroidism treatment (Table 2).

Null Hypothesis Test P value Decision

Untreated  
hypothyroidism

The median of differences 
between the two TSH results 

readings equals 0.

Related-Samples

0.46 Retain the null 
hypothesis.Wilcoxon Signed

Rank Test

The median of differences 
between the two HBA1C results 

readings equals 0.

Related-Samples

0.091 Retain the null 
hypothesis.Wilcoxon Signed

Rank Test

Treated  
hypothyroidism

The median of differences 
between the two TSH results 

readings equals 0.

Related-Samples

< 0.001 Reject the null 
hypothesis.

Wilcoxon Signed

Rank Test

The median of differences 
between the two HBA1C results 

readings equals 0.

Related-Samples

0.001 Reject the null 
hypothesis.Wilcoxon Signed

Rank Test

Asymptotic significances are displayed. The significance level is 0.05.

Table 2: Hypothyroidism treatment and diabetes control.

Although both groups had significantly lower TSH results after 
hypothyroidism treatment, a statistically significant reduction of 
median HbA1C was only observed in women (Table 3).

Null Hypothesis Test Sig. Decision
Female The median of differences between the two TSH 

results readings equals 0.
Related-Samples 0.013 Reject the null hypothesis.
Wilcoxon Signed

Rank Test
The median of differences between the two HBA1C 

results readings equals 0.
Related-Samples < 0.001 Reject the null hypothesis.
Wilcoxon Signed

Rank Test

Male The median of differences between the two TSH 
results readings equals 0.

Related-Samples 0.001 Reject the null hypothesis.
Wilcoxon Signed

Rank Test
The median of differences between the two HBA1C 

results readings equals 0.
Related-Samples 0.108 Retain the null hypothesis.
Wilcoxon Signed

Rank Test

Asymptotic significances are displayed. The significance level is 0.05.

Table 3: Gender and diabetes control.

Table 4 shows that in patients who had no comorbidities, HbA1C 
median was significantly lower after hypothyroidism treatment, 
compared to the patients who had one or more comorbidities.

Discussion
We conducted a retrospective cross sectional study, carried 

on during the period between December 2010 and June 2017, to 
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Null Hypothesis Test Sig. Decision

None The median of differences between the 
two HBA1C results readings equals 0.

Related-Samples
0.005 Reject the null hypothesis.Wilcoxon Signed

Rank Test

One The median of differences between the 
two HBA1C results readings equals 0.

Related-Samples
0.073 Retain the null hypothesis.Wilcoxon Signed

Rank Test

Two The median of differences between the 
two HBA1C results readings equals 0.

Related-Samples
0.099 Retain the null hypothesis.Wilcoxon Signed

Rank Test

Three The median of differences between the 
two HBA1C results readings equals 0.

Related-Samples

0.753 Retain the null hypothesis.Wilcoxon Signed

Rank Test

Four The median of differences between the 
two HBA1C results readings equals 0.

Related-Samples
0.18 Retain the null hypothesis.Wilcoxon Signed

Rank Test

Table 4: Number of comorbidities and diabetes control.

determine the prevalence rate of hypothyroidism, among type 2 
diabetic patients who were hospitalized in Mount Lebanon Hospi-
tal during that period, and to prove the benefit of treating hypo-
thyroidism on type 2 diabetes control, as well as the necessity to 
screen all diabetic patients for hypothyroidism eventually. 

The hypothyroidism prevalence was 11.99% in our study. This 
is close to the prevalence of 13.4% reported in diabetic population 
[6]. However, in another study, thyroid disorders prevalence was 
48% in type 2 diabetic patients [15], much higher than ours. This 
finding suggests the need for a study with a larger and more repre-
sentative sample of the Lebanese population. 

In our study, patients had diabetes duration of 14 years in mean. 
This finding is supported by the fact that having diabetes for lon-
ger than ten years was a risk factor significantly associated with 
thyroid dysfunction [5]. Furthermore, metformin had a TSH lower-
ing effect that was not dependent on long term metformin therapy 
[16]. Consequently, having diabetes for a longer duration and be-
ing treated for it higher the risk of having thyroid dysfunction. This 
could explain why our patients had a long duration of diabetes. 

Our study showed that the patients who received hypothyroid-
ism treatment (showing also a significant reduction of TSH levels 
after treatment) had significantly lower HbA1C levels. This joins 
the findings of a cross sectional study including 7966 patients with 

type 2 diabetes mellitus, that suggested an association between 
poor glycemic control and the risk of subclinical hypothyroidism 
[17]. In fact, abundant evidence suggests an association between 
clinical and subclinical hypothyroidism, and type 2 diabetes mel-
litus, but many of these studies have small sample sizes, and the 
literature includes a lot of inconclusive data [4]. 

This could be explained by the fact that thyroid hormones are 
necessary for all metabolic reaction sin the body. With better thy-
roid functioning, we have better insulin secretion, less glucose 
absorption from the gut and kidneys, more incretin GLP1, and 
morning dopamine surge, more glucose uptake in muscles, less 
inflammation, better colon microbiota, less hepatic glucose pro-
duction and less lipolysis, when all impaired, they lead to worse 
diabetes status.

Although both groups had significantly lower TSH results after 
hypothyroidism treatment, a statistically significant reduction of 
median HbA1C was only observed in women (Table 3). This finding 
should be subject to further investigation in order to check wheth-
er it is due to a sampling bias (because our study was monocentric 
and included only the patients who followed up in this center) or 
if it’s a common finding in the whole Lebanese population. How-
ever, Elderly women were a special group in which the association 
between poor glycemic control and the risk of subclinical hypothy-
roidism was higher [17]. 
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Our results suggest that patients who had no comorbidities 
were the ones who took the most advantage of the hypothyroid-
ism treatment, so they had significantly lower HbA1C after hypo-
thyroidism treatment, compared to the patients who had one or 
more comorbidities. On one hand, diabetes itself can cause these 
comorbidities, knowing that the majority of our sample’s comor-
bidities were cardiovascular, and that diabetes could damage the 
cardiovascular system. On the other hand, a higher prevalence of 
cerebrovascular diseases was noted among type 2 diabetes melli-
tus patients with hypothyroidism compared to those with euthy-
roidism after adjustment for age and gender [10]. Furthermore, a 
meta-analysis suggested that subclinical hypothyroidism may be 
associated with the increase of diabetic complications, specifically 
diabetic nephropathy (OR = 1.74), diabetic retinopathy (OR = 1.42), 
peripheral arterial disease (OR = 1.85), and peripheral neuropathy 
(OR = 1.87) [4]. This finding was replicated in many other studies 
that followed [7-9]. Further studies are needed in this context to 
clarify the causality in this relationship between hypothyroidism 
treatment, lower HbA1C levels, and the presence of diabetes com-
plications. 

Finally, since thyroxine replacement therapy has protective ef-
fects on the renal function and the cardiovascular system as well 
[18], and patients who had thyroid dysfunction among diabetics 
were those who had a longer diabetes duration, our results suggest 
a clinical utility of screening type 2 diabetic patients for hypothy-
roidism and treating it accordingly. Moreover, evidence supports 
the necessity to screen thyroid function in patients with type 2 
diabetes [11,12], and appropriate treatments should be given ac-
cordingly as well [4]. Furthermore, although there’s a need for ran-
domized trials to verify this finding, thyroid hormone replacement 
therapy might probably decrease the risk of cardiovascular diseas-
es in patients with diabetic nephropathy [13]. A prospective study 
including 75,076 American women aged 20-89 years followed dur-
ing a median of 28 years found out that hypothyroid women had 
increased mortality risks for diabetes mellitus, cardiovascular dis-
ease, and cerebrovascular disease [19]. However, further economic 
studies must be done in order to prove the feasibility and economi-
cal interest of such a screening, as well as its frequency and interest 
in terms of complications prevention.

Conclusion
In conclusion, this study assessed the prevalence of hypothy-

roidism among diabetic patients in Lebanon. It also proved the 
utility of treating hypothyroidism on HbA1C levels, especially for 
patients who didn’t have any other comorbidity. Besides, we found 
that this study showed that the patients who received hypothy-

roidism treatment had significantly lower HbA1C levels (p-value 
= 0.001). Yet, statistically significant. Further research is needed 
to assess the economic benefit of screening all diabetic patients for 
hypothyroidism and treating them.
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