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Aim: Impaired glucose metabolism and thyroid dysfunction (TD) are the two most common
chronic metabolic disorders. This study aimed to investigate the epidemiological character-
istics of TD in different status of glucose tolerance in a community-based Chinese population
and to understand the association between TD and glucose metabolism.

Methods: A community-based population study of metabolic disease was conducted from
June 2013 to September 2014 in Beijing, China. Residents aged 26—76 years were selected
according to gender and age composition using multi-stage stratified random sampling
process. All participants underwent serum thyroid function and thyroid-associated antibody
tests. The status of glucose tolerance was determined using 75g-oral glucose tolerance test.
Chi-square test was used to compare the differences in prevalence. Multivariate logistic
regression analysis was used to determine the impact of insulin resistance (IR) on thyroid
function.

Results: By analyzing 3986 participants who were included in the survey, the prevalence of
type 2 diabetes (T2DM) and pre-diabetes (pre-DM) was 18.59% and 26.79%, respectively.
The prevalence of TD was 8.81%, with overt hyperthyroidism accounting for 0.38%;
subclinical hyperthyroidism, 1.86%; overt hypothyroidism, 0.70%; and subclinical hypothyr-
oidism, 5.87%. The prevalence of TD increased with gradually deteriorated glucose tolerance
(7.63% in those with normal glucose tolerance, 9.27% in pre-DM, and 11.61% in T2DM) in
both men and women. Each unit of higher HOMA-IR was associated with 7% higher
likelihood of having subclinical hypothyroidism.

Conclusion: The coexisting of TD with T2DM and pre-DM is high in this community-
based Chinese population, suggesting a close relationship between TD and glucose
metabolism.

Keywords: type 2 diabetes, pre-diabetes, thyroid dysfunction, epidemiology

Introduction

Impaired glucose metabolism and thyroid disease are the two most common chronic
endocrine disorders with a substantial overlap in the clinical setting.'> According to
the latest report, approximately 463 million adults aged 20-79 years old worldwide
suffer from diabetes in 2019; it is estimated that by 2030, diabetic patients will reach
578.4 million.* The worldwide prevalence of diabetes is increasing, with studies
showing higher prevalence in Asia. In particular, the prevalence of diabetes in China
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has increased by up to 11.6% in the latest national survey.’
Concurrently, the prevalence and spectrum of thyroid dis-
orders have also increased, particularly those of clinical
hypothyroidism and subclinical hypothyroidism.*’” Thyroid
hormones play key roles in all major metabolic pathways,
including protein, carbohydrate, and lipid metabolism.
However, previous studies have mostly focused on the rela-
tionship between type 2 diabetes mellitus (T2DM) and thyr-
oid dysfunction (TD), while data on the association between
the progress of TD and the natural course of T2DM are
limited. Moreover, prevalence reports are often limited to
one type of thyroid disease in patients with diabetes, and no
study on the prevalence of various thyroid abnormalities
under different glucose tolerance status in the general popu-
lation has been conducted to date.

Recently, several epidemiological studies have shown
a higher prevalence of hypothyroidism in patients with
T2DM than that in the general population.* " An undiag-
nosed thyroid disorder may adversely affect metabolic
control and increase the risk to an already predisposing
T2DM. However,
a hospital-based population, a physical examination popu-

most of these studies analyzed
lation, or an elderly population.

To address these issues, we conducted a study of non-
diabetic patients and determined their glucose metabolism
status using a 75 g-oral glucose tolerance test (OGTT) and
evaluated thyroid dysfunction based on thyroid function
tests in a large-scale community-based population in
northern China. This study aimed to estimate the distribu-
tion of thyroid function disorders (ie, hyperthyroidism,
subclinical hyperthyroidism, hypothyroidism, and subcli-
nical hypothyroidism) in different glucose tolerance status
(ie, T2DM, pre-diabetes mellitus (pre-DM), and normal
glucose tolerance (NGT)) in the adult population. Our
findings can serve as basis to further explore the relation-
ship between glucose metabolism and thyroid disease, the
interaction between their pathogenesis, and the appropriate
screening and treatment strategies.

Materials and Methods

Study Population

The Pinggu Metabolic Disease Study (PMDS) was
a community-based population study aimed to explore
the natural course and pathogenesis of chronic metabolic
diseases in the Chinese population. The PMDS recruited
6583 participants from the Pinggu district in Beijing,
China. Patients were recruited between June 2013 and

September 2014 after meeting the following inclusion
criteria: born in the Pinggu district, age 26-76 years, non-
pregnant women, and residence in the district for at least 5
consecutive years at the start of the study. Participants
were selected using a multi-stage random sampling pro-
cess based on age and gender distribution of the popula-
tion in the district. Finally, 4002 participants were selected
and responded in this study. Those with incomplete data
on thyroid function and blood glucose and those with
severe liver and renal dysfunction were excluded. In this
study, the population sample included 3986 participants.

This study was approved by the Ethics Committee of
Peking University Health Science Center, and all partici-
pants provided written informed consent.

Data Collection

We collected all data using questionnaires via face-to-face
field surveys. Demographic and anthropometric data
included age, gender, height, body weight, body mass
index (BMI), waist circumference, hip circumference,
smoking status, educational levels, work status, etc.
Blood pressure was measured using a sphygmomanometer

(Omron, Japan) after resting for at least 10 min by trained
staff according to standardized protocols. Weight and
height were measured to calculate BMI by the formula:
weight (kg)/height2 (m?). The clinical indicators were
measured using standardized protocols by trained staff.
Fasting blood and urine samples from participants were
collected after 8-hour fasting. Participants without known
diabetes underwent a 75g 2-h oral glucose tolerance test
(OGTT) to evaluate the status of glucose tolerance and
those with diabetes had fasting plasma glucose measured.
The laboratory measures included fasting and postprandial
blood glucose levels, thyroid function and thyroid-related
antibodies. All of the clinical samples collected from the
participants were tested and analyzed in the laboratory of
Peking University People’s Hospital (Beijing, China)
using standardized facilities and machines. All laboratory
measures met the clinical diagnostic criteria. Plasma glu-
cose was measured by hexokinase method. Hemoglobin
Alc (HbAlc) was measured by cation-exchange high-
pressure liquid chromatography (HPLC) method (Adams
Alc HA-8160; Arkray, Kyoto, Japan) which aligned to the
Diabetes Control and Complications Trial (DCCT) stan-
dards. Fasting serum Alanine aminotransferase (ALT),
Aspartate aminotransferase (AST), total cholesterol (TC),
triglyceride (TG), high-density lipoprotein cholesterol
(HDL-c), low-density lipoprotein cholesterol (LDL-c),
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glucose, and creatinine (CRE) levels and the uric acid
(UA) were measured using the automated biochemical
instrument (Coulter UniCel DxC 800, Beckman, Miami,
FL, USA).

The thyroid hormones were measured via super-
sensitive electrochemiluminescence immunoassay
(Chemilumi ACS-TSH, Siemens Healthcare Diagnostics
K.K.). The investigation and the results of literature®
show that Beijing is a non-deficient area of iodine content.
The Pinggu population is considered to have sufficient
iodine intake. Combined with reference literature® and
the reference range of laboratory tests of our hospital, the
reference range for serum thyroid-stimulating hormone
(TSH) was set at 0.55-4.78 pulU/mL (limit of detection:
0.001 plU/mL), free thyroxine (FT4) was set at 11.45—
23.17 pmol/L and free triiodothyronine (FT3) was set at
3.50-6.50 pmol/L, thyroid peroxidase antibodies (TPOADb)
was set below 60 IU/mL and thyroglobulin antibody
(TGAb) was set below 15 IU/mL, respectively. The
intraassay coefficient of variation (CV) was less than 8%,
and the inter-assay CV was less than 10% for all these

parameters.

Definitions

NGT was defined as: fasting plasma glucose (FPG) < 6.1
mmol/L and 75g OGTT 2-h plasma glucose (2-hPG) < 7.8
mmol/L; impaired glucose tolerance (IGT), FPG < 7.0
mmol/L and 7.8 < 2-hPG < 11.1 mmol/L; and impaired
fasting glucose (IFG), 6.1 < FPG < 7.0 mmol/L and 2-hPG
< 7.8 mmol/L. Pre-DM included both IGT and IFG.
A participant was defined to have diabetes if the FPG
was > 7.0 mmol/L or 2-hPG was > 11.1 mmol/L, or
there is a self-reported history of diabetes diagnosed by
a doctor, and/or using anti-diabetes medication. Insulin
resistance (IR) was estimated using homeostasis model
assessment of IR (HOMA-IR = FPG, mmol/L x fasting
plasma insulin, pU/mL/22.5).

Thyroid function status was defined as follows: (1)
normal thyroid function: 0.55 < TSH < 4.78 plU/mL; (2)
hyperthyroidism: TSH < 0.55 pIlU/mL and FT4 > 23.17
pmol/L and/or FT3 > 6.5 pmol/L; (3) subclinical
hyperthyroidism: TSH < 0.55 pIU/mL, and 11.45 pmol/L
< FT4 < 23.17 pmol/L, and 3.5 pmol/L < FT3 < 6.5 pmol/
L; (4) hypothyroidism: TSH > 4.78 ulU/mL and FT4 <
11.45 pmol/L; (5) subclinical hypothyroidism: TSH > 4.78
plU/mL, and 11.45 pmol/L < FT4 < 23.17 pmol/L.

Statistical Analysis

Categorical data were presented as number (%). Separate
analyses were conducted for men and women under differ-
ent glucose tolerance status. Categorical variables were cal-
culated by Chi-square (X°) test for comparison between
women and men groups. Non-parametric statistical tests
were used to compare the observed proportions between
study groups. To evaluate the possible association of IR
with subclinical hypothyroidism, a multivariate logistic
regression was fitted with age, gender, BMI, and TPOAb
as covariates. Separate regression model was also fitted by
using the age and BMI categories, instead of continuous
measures of these variables. The estimates of the confidence
intervals of odds ratios were calculated. P < 0.05 was con-
sidered statistically significant. All statistical analyses were
performed using SPSS (Chicago, IL, USA) version 20.0.

Result

Characteristics of the Study Population
Among the 4002 participants who answered the survey,
3986 were included in the analysis. The characteristic of
the participants is shown in Table 1. The cohort comprised
1952 (48.97%) men and 2034 (51.03%) women, with 1799
(45.13%) living in urban area and 2187 (54.87%) in rural
area. The mean age of the study population was 50.26 years,
with a standard deviation (SD) of 11.76 years. The survey
population was grouped by age according to a 5-year range.
The gender distribution in both the urban and rural areas in
all age groups was similar. Given the different prevalence of
diabetes and TD between women and men, we divided the
participants by gender in the subsequent analyses.

Distribution of Blood Glucose Status

The overall prevalence of T2DM and pre-DM in this study
was 18.59% and 26.79%, respectively. The prevalence of
T2DM and pre-DM in men was 20.95% and 26.95%, in
women was 16.32% and 26.65%, respectively. The distribu-
tion of the three status of glucose metabolism in men and
women was statistically different (> = 15.954, P < 0.001)
(Table 2).

Distribution of Thyroid Function Status

According to the above definition of thyroid-related
diseases, 351 participants had abnormal thyroid func-
tion. The overall prevalence of TD in this community
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Table | Characteristics of the Participants

Variables Characteristic Mean SD Median 25th 75th
Total number 3986 / / / / /
Gender; male, No. (%) 1952(48.97) / / / / /

Female, No. (%) 2034(51.03) / / / / /
Age, Mean(SD), years 50.26x11.76 50.26 11.76 50.53 41.59 59.04
BMI, Mean(SD), kg.m 2 26.11£3.83 26.11 3.83 25.85 23.42 28.37
Waist circumference, Mean(SD), cm

Male 89.35+10.23 89.35 10.23 89.50 82.00 96.60

Female 84.31+10.75 84.31 10.75 84.00 76.80 91.50
SBP, Mean (SD), mmHg 130.13+18.05 130.13 18.05 128.33 117.33 140.67
DBP, Mean (SD), mmHg 78.73+11.38 78.73 11.38 78.00 71.00 85.67
FPG, Median (IQR), mmol/L 5.64(5.27, 6.22) 6.08 1.63 5.64 5.27 6.22
2h PG, Median (IQR), mmol/L 6.91(5.81, 8.31) 7.39 2.58 6.91 5.81 831
HbAlc, Median (IQR), % 5.60(5.40, 5.90) 5.83 0.94 5.60 5.40 5.90
HbAIc, Median (IQR), mmol/mol 37.71(35.52, 40.98) 40.23 10.22 37.71 35.52 40.98
FINS, Median (IQR), uU/mL 8.22(5.54, 12.16) 9.72 6.60 822 5.54 12.16
PINS, Median (IQR), uU/mL 51.58(31.61, 83.88) 67.30 56.23 51.58 31.61 83.88
Triglycerides, Median (IQR), mmol/L 1.22(0.78, 1.89) 1.59 1.43 1.22 0.78 1.89
LDL-C, Mean (SD), mmol/L 2.88+0.81 2.88 0.8l 2.84 2.32 3.37
HDL-C, Mean (SD), mmol/L

Male 1.11+0.32 .11 0.32 1.05 0.90 1.24

Female 1.21+0.29 1.21 0.29 1.17 1.01 1.36
ALT, Mean (SD), U/L 23.81+18.58 23.81 18.58 20.00 15.00 27.00
AST, Mean (SD), U/L 23.14+11.43 23.14 11.43 21.00 18.00 25.00
CRE, Mean (SD), umol/L 60.82+14.66 60.82 14.66 59.00 50.00 69.00
UA, Mean (SD), umol/L 285.42+80.50 285.42 80.50 276.00 228.00 333.00
TT4, Median (IQR), ug/dL 8.50(7.50, 9.60) 8.54 1.64 8.50 7.50 9.60
FT4, Median (IQR), pmol/L 15.99(14.58,17.59) 16.17 2.50 15.99 14.58 17.59
TT3, Median (IQR), ng/dL 116.49(104.50, 128.44) 117.49 19.78 116.49 104.50 128.44
FT3, Median (IQR), pmol/L 4.97(4.63, 5.34) 5.00 0.70 4.97 4.63 5.34
TSH, Median (IQR), ulU/mL 1.90(1.31, 2.81) 2.47 3.86 1.90 1.31 2.8l
TPOADb, No. (%), (+) 532(13.35) / / / / /
TGADb, No. (%), (+) 480(12.04) / / / / /

Notes: The data are presented as No. and % for category variables; the data are presented as the means (SDs) or medians (interquartile ranges, IQRs) for continuous

variables.

Abbreviations: SBP, systolic blood pressure; DBP, diastolic blood pressure; BMI, body mass index; FPG, fasting plasma glucose; 2h PG, 2-hour plasma glucose during 75g-
oral glucose tolerance test (OGTT); HbAlc, hemoglobin Alc; FINS, fasting insulin; PINS, postprandial insulin; TC, total cholesterol; LDL-c, low-density lipoprotein
cholesterol; HDL-c, high-density lipoprotein cholesterol; TG, triglyceride; UA, uric acid; CRE, serum creatinine; TSH, thyroid-stimulating hormone; FT4, free thyroxine; FT3,

free triiodothyronine; TT4, total thyroxine; TT3, total triiodothyronine; TPOADb, thyroid peroxidase antibody; TGAb, thyroglobulin antibody.

hyperthyroidism, 1.86%; overt hypothyroidism, 0.70%;
and subclinical hypothyroidism, 5.87% (Table 3). The
prevalence of TD in men was significantly lower than
that in women (5.79% vs 11.70%, Xz = 43.356, P <
0.001). As shown in Table 3, the proportion of different
TD status was statistically different between men and
women (x> = 72.291, P < 0.001). Notably, subclinical
hypothyroidism was the most common TD in both men
(3.13%) and women (8.51%).

Table 2 The Distribution of Blood Glucose Status of the Sample
by Sex (y* Test)

NGT Pre-DM T2DM Total
Men 1017 (52.10) 526 (26.95) 409 (20.95) 1952
Women 1160 (57.03) 542 (26.65) 332 (16.32) 2034
Total 2177 (54.62) 1068 (26.79) 741 (18.59) 3986

Notes: *=15.954. P<0.001. The data are presented as No. and %. P value is for the
trend of across quartiles.
Abbreviations: NGT, normal glucose tolerance; Pre-DM, pre-diabetes; T2DM,
type 2 diabetes mellitus.
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Table 3 The Distribution of Thyroid Function Status of the Sample by Sex (x Test)
Overt Subclinical Overt Subclinical Normal Thyroid Total
Hyperthyroidism Hyperthyroidism Hypothyroidism Hypothyroidism Function
Men 6 (0.31) 43 (2.20) 3 (0.15) 6l (3.13) 1839 (94.21) 1952
Women | 9 (0.44) 31 (1.52) 25 (1.23) 173 (8.51) 1796 (88.30) 2034
Total 15 (0.38) 74 (1.86) 28 (0.70) 234 (5.87) 3635 (91.19) 3986

Notes: y>=72.291. P<0.001. The data are presented as No. and %. P value is for the trend of across quartiles.

Proportion of Thyroid Dysfunction in
Different Status of Glucose Tolerance

The proportion of overt and subclinical hyperthyroidism
and hypothyroidism in men and women in different status
of glucose metabolism is shown in Table 4. A total of
7.63%, 9.27%, and 11.61% of participants had TD among
those with NGT, pre-DM, and T2DM, respectively, with
the rate of TD being higher in women than that in men.
The proportions of various TDs were statistically different
in the three status of glucose metabolism both in men (P =
0.028) and in women (P = 0.027).

Distribution of Subclinical
Hypothyroidism in Different Status of
Glucose Tolerance by Gender

As shown in Table 4, the proportion of subclinical hypothyr-
oidism among men was 1.97%, 4.18%, and 4.65% in those
with  NGT, pre-DM, T2DM,
Correspondingly, the proportion among women was 7.33%,
9.04%, and 11.75% in those with NGT, pre-DM, T2DM,
respectively. Subclinical hypothyroidism was more common

and respectively.

in women than in men in every status of glucose tolerance and
tended to increase with worsening blood glucose tolerance.

Table 4 The Distribution of Thyroid Function Status in Different

The Effect of Insulin Resistance on

Thyroid Function

Given the high prevalence of subclinical hypothyroidism
in those with impaired glucose tolerance status, we eval-
uated the relationship between subclinical hypothyroidism
and IR to identify the potential association between glu-
cose metabolism and thyroid hormones.

Comparison analysis showed that the patients with
subclinical hypothyroidism had higher HOMA-IR than
those with normal thyroid function [2.44 (1.44, 3.93) vs
2.12 (1.39, 3.26), P = 0.018]. Multivariate logistic regres-
sion analysis showed that the levels of IR were positively
associated with subclinical hypothyroidism after adjusting
for age, gender, BMI, and TPOAb. One unit higher IR was
associated with 7% higher likelihood of having subclinical
hypothyroidism (OR=1.07, 95% CI: 1.03-1.12).

Discussion

In our study, we estimated the prevalence of various thyr-
oid abnormalities under different glucose intolerance sta-
tus in a large sample community-based population in
northern China. The proportion of thyroid dysfunction
was higher in subjects with impaired glucose tolerance
than normal individuals. Thyroid dysfunction especially

Glucose Tolerance Population by Sex

Overt Subclinical Overt Subclinical Normal Thyroid | Total
Hyperthyroidism | Hyperthyroidism Hypothyroidism | Hypothyroidism Function
NGT Men 3 (0.29) 26 (2.56) 2 (0.20) 20 (1.97) 966 (94.99) 1017
Women | 5 (0.43) 12 (1.03) 13 (1.12) 85 (7.33) 1045 (90.09) 1160
Total 8 (0.37) 38 (1.75) 15 (0.69) 105 (4.82) 2011 (92.37) 2177
Pre-DM Men 1 (0.19) 6 (1.14) 1 (0.19) 22 (4.18) 496 (94.30) 526
Women | 3 (0.55) 8 (1.48) 9 (1.66) 49 (9.04) 473 (87.27) 542
Total 4 (0.37) 14 (1.31) 10 (0.94) 71 (6.65) 969 (90.73) 1068
T2DM Men 2 (0.49) Il (2.69) 0 (0.00) 19 (4.65) 377 (92.18) 409
Women | 1 (0.30) I (3.31) 3 (0.90) 39 (11.75) 278 (83.73) 332
Total 3 (0.40) 22 (2.97) 3 (0.40) 58 (7.83) 655 (88.39) 741
Note: The data are presented as No. and %.
Abbreviations: NGT, normal glucose tolerance; Pre-DM, pre-diabetes; T2DM, type 2 diabetes mellitus.
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subclinical hypothyroidism was closely associated with
deteriorating glucose metabolism. It was worth noting
that IR index was significantly related to the development
of subclinical hypothyroidism, and as the severity of insu-
lin resistance increased, the possibility of subclinical
hypothyroidism increased.

Many cross-sectional and cohort studies have investi-
gated the coexistence of diabetes and thyroid disease, with
the prevalence of thyroid disease varying from 10.8% to
32.4% in patients with diabetes.**'*"'> Radaideh et al
reported an approximately 12.5% prevalence of thyroid
disease in the patients with diabetes, which was signifi-
cantly higher compared to the 6.6% in a control group of
healthy subjects in a Jordan study.® A systematic review
and meta-analysis of multinational studies showed
a higher prevalence of hypothyroidism in those with
T2DM than in non-diabetic participants.'® In a Danish
prospective cohort with a mean follow-up of 6 years, the
hazard ratio (HR) of comorbidity with diabetes in patients
with hypothyroidism was 1.40 (1.11-1.77) compared with
with 6
Gholampour et al conducted a study within the framework
of the Tehran Thyroid Study and reported that the inci-
dence of TDs in T2DM or pre-DM was similar with that of

healthy controls.'” The inconsistent results might be due to

those normal thyroid function.'® However,

the differences in ethnicity, race, age, gender, iodine status,
and the laboratory measurements.

Most of the above studies recruited participants from
hospitals or medical diagnostic clinics. Moreover, these
studies were mainly focus on thyroid dysfunction or
impaired glucose tolerance status, respectively, such as
focus on subclinical hypothyroidism or overt diabetes.
Our study was based on a large and well-characterized
community population that was randomly sampled accord-
ing to gender, age compositions, and living area and
represented a typical Chinese community. We not only
observed significant difference in the prevalence of TD
among the three status of glucose metabolism but also
significant difference between genders. The current analy-
sis showed that the incidence of subclinical hypothyroid-
ism increased gradually with worsening glucose
metabolism from NGT, pre-diabetes to diabetes, particu-
larly in women.

However, the potential causal relationship between
thyroid function and T2DM is still unclear and more
complicated. There were several pathways that might
explain the observed relation between TD and the risk of
diabetes. Thyroid hormones regulated glucose homeostasis

through various physiological mechanisms including
intestinal glucose absorption, hepatic glucose secretion,
cellular glucose transport, and the secretion of insulin
and major counter-

regulatory hormones.” In the liver, thyroid hormone could
increase the expression of glucose 6-phosphate and phos-
phoenolpyruvate carboxykinase (PEPCK), an enzyme that
enhances gluconeogenesis. Enhanced glycogenolysis and
increased hepatic glucose output could cause hyperinsuli-
nemia and glucose intolerance, leading to peripheral
IR.'"®' In the gastrointestinal tract, thyroid hormones
increase gastrointestinal motility and enhance glucose
absorption.'® Thyroid hormones are important for normal
pancreatic islet development.”® Besides, thyroid hormones
exert profound effects on the regulation of lipid metabo-
lism throughout both the central nervous system and the
peripheral target organs. Thyroid hormones increase lipo-
lysis in adipose tissue and increase the uptake of fatty acid
by regulating fatty acid transporter protein and enhance
Elevated

free fatty acid levels cause IR."® Thyroid hormones mod-

hepatic  lipogenesis in liver. serum-
ulate the synthesis, mobilization and breakdown of cho-
by

hypercholesterolaemia, higher levels of LDL-c levels,

lesterol.  Hypothyroidism  is  characterized
TG, and apolipoprotein B levels because of a decreased
fractional clearance of LDL-c by a reduced number of
LDL receptors in liver.>'** On the other hand, hypergly-
cemia affects thyroid function by changing the level of
TSH and impairing the conversion of thyroxine (T4) to
triiodothyroxine (T3) in the peripheral tissues. There is an
association between duration of diabetes and hypothyroid-
ism, which suggests that a long-lasting hyperglycemia
might have a cumulative effect on TD.>~*

In addition, inflammation might be involved in the
pathogenesis of both thyroid diseases and diabetes. High
levels of inflammatory cytokines in those with diabetes
might accelerate hypothyroidism.>> ** Studies have shown
that in the condition of abnormal thyroid function (both
hyper- and hypothyroidism), the levels of TNF-a in tissues
and systemic circulation could be increased. Importantly,
TNF-a levels were positively associated with IR and fast-
ing blood glucose.”” ' Concurrently, the increase of
inflammatory factors in abnormal thyroid function might
be involved in the onset of diabetes. However, the exact
pathophysiological mechanisms through which thyroid
function could affect the risk of diabetes in the general

population remain to be determined.
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Recently, the high prevalence of subclinical hypothyr-
oidism and its pathophysiology have received substantial
research attention. In our study, the patients with subclini-
cal hypothyroidism had higher IR index than those with
normal thyroid function. The treatment of hypothyroidism
has been shown to restore insulin sensitivity and the secre-
tion of glucoregulatory hormones.”” The coexistence of
hypothyroidism with T2DM might accelerate the progres-
sion of metabolic disease.*> However, the phenomenon of
IR increasing the risk of subclinical hypothyroidism needs
further research to clarify the underlying mechanisms.

This study included the relatively large sample size
taken from a community-based population and the detailed
information on demography, physical examination, medi-
cal history, and laboratory indicators. These allowed for
relatively reliable evaluations of the association of interest
and generalizability of the findings. Both TD and T2DM
require long-term continuous treatment, it is important to
screen for thyroid function in glucose intolerance patients
as their complex interdependent interactions. The multi-
faceted relationship between thyroid dysfunctions and
blood glucose disorders had implications for the clinician.
However, the cross-sectional design of the study limited
our ability to infer causal relationships between variations
in thyroid dysfunction and impaired glucose metabolism.
More cohort study and/or experimental studies are needed
to clarify the relationship between the two diseases and
their appropriate treatment strategies.

Conclusions

In conclusion, this study quantified the prevalence of thyroid
dysfunction under different status of glucose tolerance based
on a community-based population in northern China and
showed that thyroid dysfunction especially subclinical
hypothyroidism is closely associated with glucose metabolism.
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