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Abstract: 

Prediabetes and thyroid dysfunction are common endocrine disorders that may influence the progression of diabetes and its 
complications. Therefore, it is of interest to evaluate the thyroid status in 129 prediabetic subjects and 100 healthy controls using 
fasting plasma glucose, postprandial plasma glucose, glycated hemoglobin and thyroid profile measurements. Glycemic parameters 
were significantly higher in prediabetic subjects than in controls (p<0.01). Serum thyroid-stimulating hormone levels were 
significantly higher in prediabetic subjects despite remaining within the normal reference range, whereas free triiodothyronine and 
free thyroxine levels showed no significant differences between groups. Thus, data shows that early thyroid functional alterations in 
prediabetes and support regular thyroid screening for timely detection of endocrine abnormalities. 
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Background: 
Prediabetes is an intermediate state of hyperglycemia with blood 
glucose range above normal but below the diabetes threshold 
[1].  The American Diabetes Association defines Prediabetes by the 
presence of Impaired Fasting glycemia and/or Impaired Glucose 
Tolerance and/or having HbA1C levels in the range of 5.7–6.4% 

[2]. Though the etiology of prediabetes is not known, insulin 
resistance and Beta cell dysfunction were considered to play key 
role in the pathogenesis of Prediabetes [3]. Individuals with 
prediabetes generally have an increased risk of developing 
diabetes and its associated complications such as diabetic 
retinopathy, neuropathy, nephropathy and macrovascular 
complications [4]. Thyroid hormone is a major regulator of 
metabolism and energy expenditure and has been considered as 
an important factor in the regulation of glucose homeostasis [5]. 
Thyroid dysfunction i.e. both hypothyroidism and 
hyperthyroidism were found to be associated with diabetes 
mellitus. Subjects with thyroid hormone deficiency are more 
likely to develop obesity, metabolic syndrome and diabetes than 
healthy individuals [6]. Hyperthyroidism also can induce 
glucose intolerance via lowering insulin secretion and peripheral 
insulin sensitivity [7]. In addition, studies have reported 
variations of thyroid hormone levels even within the normal 
reference range to be associated with increased risk of 
developing Type 2 Diabetes Mellitus [8]. Thus, Thyroid 
dysfunction if undiagnosed would additionally increase the risk 
for diabetes and its associated complications in subjects with 
Prediabetes [9]. Therefore, it is of interest to assess the thyroid 
hormone levels in subjects with prediabetes and healthy controls 
and to determine the prevalence of thyroid dysfunction among 
prediabetic individuals. 
 
Materials and methodology:  
This Cross-sectional study was conducted in Department of 
Biochemistry, Madha Medical College & Research Institute, 
Chennai. The study involved 129 Prediabetic subjects and 100 
ages matched healthy controls.  Individuals with Prediabetes 
(subjects with impaired fasting plasma glucose (FPG) 100–125 
mg/dL or Post Prandial blood plasma glucose 140-199 mg/dl or 
Glycated hemoglobin level in the range of 5.7% to 6.4 %) were 
selected as cases in this study. The study was approved by the 
institutional ethics committee and informed consent was 
obtained from all the study subjects who themselves voluntarily 
participated in this study. Subjects with previous history of 
thyroid diseases, on steroid medications, pregnancy, with liver 

and kidney diseases were all excluded from the study. Fasting 
plasma glucose, Post Prandial plasma glucose, HbA1c and 
Thyroid profile were all measured in these subjects.  
 
Statistical analysis:  
Statistical analysis was carried out using SPSS 20.0 and values 
were expressed in mean ± standard deviation. Statistical 
difference between the control and Prediabetic groups were 
carried out using Student “t” test and p value of < 0.05 was 
considered to be statistically significant. The prevalence of 
Thyroid dysfunction between the Prediabetes subjects and 
controls was compared using chi-square test and p value of 
<0.05 was considered to be statistically significant.  
 
Results: 
(Table 1) shows the mean Age, Fasting plasma glucose, 
postprandial plasma glucose and HbA1c levels in healthy controls 
and Prediabetic subjects. (Table 2) shows the comparison of 
Thyroid profile among controls and Prediabetic subjects. (Table 3) 
shows the prevalence of type of thyroid dysfunction among 
controls and Prediabetic subjects. The controls and Prediabetic 
subjects were of same age group and no significant difference was 
observed between the groups. Fasting plasma glucose, 
Postprandial plasma glucose and HbA1c levels were all 
significantly increased in the Prediabetic group compared to the 
control group (p<0.01).  There was no significant difference in 
mean levels of FT3 and FT4 between the control group and the 
Prediabetic group. However, a significant elevation of Serum 
TSH level (p<0.05) that was within the reference range is 
observed in Prediabetic subjects when compared to controls. The 
prevalence of Thyroid dysfunction was higher in the Prediabetic 
group (6.2%) on comparison with the control group (4%), but 
this difference was not statistically significant (p>0.05).  In the 
Prediabetic group among those with Thyroid dysfunction 
majority of them had subclinical hypothyroidism (4.7%) with the 
rest being overt hypothyroid (1.5%). 
 
Table 1: Comparison of age, fasting plasma glucose, post prandial plasma glucose and 
HBA1C values of controls and prediabetes subjects 

Parameters Controls 
(N=100) 

Prediabetes 
(N=129) 

p-value 

Age (years) 34.58±3.65 35.22±4.2 0.23 
BMI 21.76±2.84 22.73±2.45 p<0.01 
Fasting Plasma  
Glucose (mg/dL) 

87.64±11.56 115.33±7.35 p<0.01 

Post Prandial Plasma  
Glucose (mg/dL) 

98.2±14.65 147.85±16.75 p<0.01 

HbA1c 5.02±0.45 6.09±0.29 p<0.01 
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Table 2: Comparison of mean of thyroid profile in healthy controls and prediabetes 
subjects  

Parameters Controls 
(N=100) 

Prediabetic subjects 
(N=129) 

p-value 

FT3 3.1±0.47 2.98±0.53 0.07 
FT4p 1.30±0.32 1.22±0.38 0.09 
TSH 3.18±1.56 3.6±1.37 p<0.05 

 
Table 3: Prevalence of type of thyroid dysfunction among the prediabetes subjects 
compared to controls 

Thyroid dysfunction Controls 
(N=100)  

Prediabetic 
Subjects 
(N=129)  

p-value 

Sub clinical hypothyroidism 3 (3%) 6(4.7%) 0.53 
Overt hypothyroidism 1 (1%) 2 (1.5%) 0.71 
Total 4(4%) 8(6.2%) 0.47 

 
Discussion:   

The present study was carried out to assess thyroid hormone 
levels among subjects with prediabetes and healthy controls to 
determine the prevalence of thyroid dysfunction in prediabetic 
subjects. The participants in both the groups were of same age 
(34.58±3.65 & 35.22±4.2) and no significant difference was 
observed between them. The mean Fasting plasma glucose, post 
prandial plasma glucose and HbA1c levels were all significantly 
elevated in prediabetics compared to controls. This might be due 
to the presence of insulin resistance and β-cell dysfunction 
which were considered as key factors in the pathogenesis of 
prediabetes [10]. In our study the overall prevalence of thyroid 
dysfunction was 6.2% (8 subjects) in prediabetics (129 subjects) 
compared to 4% (4 subjects) among controls (100 subjects) and 
no significant differences was observed between the groups 
(p>0.05). Several studies have documented variable prevalence 
rates regarding thyroid dysfunction in subjects with prediabetes. 
A study by Sakyi et al. (2023) reported a very high prevalence of 
thyroid dysfunction (26.4%) among prediabetics than healthy 
controls (14.9%) [11]. Kandel et al. (2024) reported the prevalence 
of thyroid dysfunction among prediabetics and controls to be 
12% and 5%, respectively [12]. These differences in the 
prevalence rates regarding thyroid dysfunction among 
Prediabetic subjects could be due to the diversity of assays used 
to measure thyroid function tests [13] as well as the upper 
reference range for TSH selected in these studies [14]. Lowering 
the upper limit of normal in case of TSH could have increased 
the number of individuals diagnosed with subclinical 
hypothyroidism.  In our study as per the kit manufacturer’s 
instructions the upper reference range for TSH was fixed as 
5.1µIU/ml.  The difference in study design and the difference in 
duration of prediabetes among the study subjects in could have 
also contributed to the variations in the prevalence rate of 
thyroid disorders among subjects with prediabetes [15].  
Similarly, Du et al. reported a higher prevalence of thyroid 
disorders among individuals with impaired glycemic status than 
among those with normal glucose metabolism, further 
supporting the association between thyroid dysfunction and 
abnormal glucose homeostasis [22]. In our study among the 
Prediabetics, the most common thyroid disorder observed was 
Subclinical hypothyroidism (4.7%) which was 3% in controls 

with the rest being overt hypothyroidism (1.5%) which was 1% 
in controls.  No incidence of hyperthyroidism was observed in 
our study. Regarding thyroid function tests on comparison with 
controls, we found that FT3 and FT4 levels were not significantly 
different (p>0.05) and though TSH level was significantly high 
(p<0.05); it was within normal range in prediabetic subjects [17]. 

Sakyi et al. (2023) reported that, compared with controls, TSH 
levels were significantly higher, while no significant difference 
was observed in FT4 levels among prediabetic subjects [11]. 
However, Iwakura et al. (2023) in their study showed that FT3 and 
FT4 levels were significantly lower and TSH level was 
significantly higher in prediabetic group than the control group 

[13]. This discrepancy might be due to the difference in study 
population as well as diversity of assays used to assess thyroid 
function [13]. The marginally elevated TSH that was within 
normal range in our study indicates an early stage of disruption 
of thyroid function [16] and an increased risk of developing 
Type 2 diabetes particularly in individuals with prediabetes [17]. 
These findings are consistent with Liu et al., who demonstrated 
changes in thyroid function markers among patients with 
prediabetes, supporting the association between prediabetes and 
early thyroid dysfunction [23]. This could be due to 
interrelationship between insulin resistance and the 
Hypothalamic–Pituitary–Thyroid (HPT) axis [18]. Both Insulin 
and Thyroid hormones share a complex bidirectional 
relationship.  Insulin exerts a direct effect over thyroid function, 
impacting synthesis and release of thyroid hormones [19] and   
thyroid hormones in turn increases insulin sensitivity by 
enhancing insulin signaling pathway and by promoting glucose 
uptake into the cells [20]. Thus, insulin resistance can affect 
thyroid function and thyroid dysfunction in turn can contribute 
to insulin resistance and development of Type 2 diabetes [19].  
The molecular mechanism linking insulin resistance with TSH 
level is not clear. Available literature suggests that insulin 
resistance and compensatory hyperinsulinemia in prediabetes 
might increase Leptin production and Leptin in turn stimulates 
Hypothalamic Pituitary Thyroid axis to increase TSH secretion 
by interfering with the negative feedback regulation mechanism 
of thyroid hormones [21]. Some disorders usually manifest or 
become detectable only after many years which might be the 
reason for no significant difference observed in FT3 and FT4 
levels in our study. A onetime cross-sectional study of thyroid 
status in prediabetes could be too short to capture the real 
incidence of thyroid dysfunction. Hence a regular screening for 
thyroid dysfunction can be done in individuals with prediabetes 
and it will be beneficial in reducing the progression of onset of 
diabetes as well as in preventing the progression towards 
development of overt thyroid disorder. 
 
Conclusion: 
Prediabetic individuals exhibited significantly higher glycemic 
parameters and mildly elevated serum thyroid-stimulating 
hormone levels within the normal reference range compared 
with healthy controls. These findings suggest early thyroid 
functional alterations during the prediabetic stage. Regular 
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thyroid function screening may facilitate early detection of 
abnormalities and support timely preventive interventions. 
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