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Abstract

Type 2 diabetes mellitus (T2DM) and thyroid disorders (TD) are the two most common endocrine
disorders in clinical practice. They show mutually influence on each other. Unrecognized thyroid
disorders may adversely affect the metabolic control and add more risk to an already predisposing
type 2 diabetes mellitus. The objective of this study was to find out the association of thyroid
hormone levels in patients with type 2 diabetes mellitus. This cross sectional study was conducted
in the department of Biochemistry and outpatient department of Endocrinology of Bangladesh
Institute of Research and Rehabilitation in Diabetes, Endocrine and Metabolic Disorders, Dhaka,
Bangladesh (BIRDEM) General Hospital, Bangladesh from July 2014 to June 2015. A Total of 200
patients were selected by applying inclusion and exclusion criteria. Of them, 115 were type 2
diabetic subjects and 85 were non diabetic. Diabetic patients were diagnosed according to WHO
criteria from their previous medical records. All patients were underwent thyroid function tests;
free thyroxine (FT4), free tri-iodothyronine (FT3) and serum TSH (thyroid stimulating hormone).
Presence of TD in T2DM and non-DM patients were estimated. Comparison of all demographic
characteristics and biochemical parameters were done among the groups. The percentage of TD in
type 2 diabetic patients was 23.5% and in non diabetic subjects was 12%. Serum FT3 and serum
FT4 did not show any significant difference among the groups. Type 2 diabetic patients with
thyroid disorders had more elevated level of serum TSH level than those who were non diabetic
subjects with TD. Thyroid disorders were significantly higher in female, overweight and obese
subjects. Patients with TD had strong association with family history of TD. This study showed that
the presence of TD in type 2 diabetes mellitus was very high. Regular screening for thyroid
disorders in type 2 diabetic patients specially serum TSH level is recommended.

Introduction

Diabetes mellitus is a group of metabolic
disorders characterized by hyperglycemia either
defect in insulin secretion or insulin action or
both. It may present different micro and macro
vascular complications such as coronary artery
disease, cerebrovascular disease, retinopathy,
neuropathy, nephropathy etc. with different level
of severity.! Worldwide 387 million people were
estimated to have DM in 2014 and this number is
expected to rise up to 592 million by 2035.2

DM is becoming pandemic in developing
countries. Magnitude of this disease in
Bangladesh is also increasing. Bangladesh is one
of the top 10 countries estimated to have the
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highest numbers of people with DM.2 In
Bangladesh a recent meta-analysis showed,
prevalence of DM increased substantially, from
4% in 1995 to 2000 and 5% from 2001 to 2005
and 9% from 2006 to 2010.* The prevalence of
DM in Bangladesh was estimated 6.34%.2

T2DM and TD mutually influence each other.®
TD is a spectrum of disorders of the thyroid
gland which manifests subclinical or overt hyper
or hypothyroidism and reflected in the circulating
level of TSH.® Hyperthyroidism is defined when
there is low serum TSH with normal or elevated
serum FT3 or FT4. Hypothyroidism is defined
when there is elevated serum TSH with normal
or low serum FT3 or FT4. The prevalence of TD



in general population was estimated 6.6%. In
National Health and Nutrition Examination
Survey (NHANES), on 17,353 subjects
representing the US population, hypothyroidism
was to be found 4.6% and hyperthyroidism was
1.3%.8

DM influences thyroid function in two sites, first
at the level of hypothalamic control of TSH
release and secondly at the conversion of T4 to
T3 in the peripheral tissue.® Marked
hyperglycemia causes reversible reduction of
activity and hepatic concentration of Tas
deiodinase following low serum FT3, elevated
reverse T3 and Low, normal or high FT4.°

In Punjab, a study reported percentage of
hypothyroidism was 23.5% (15% subclinical and
8.75% overt) and hyperthyroidism 6.25% among
80 T2DM patients.b Radaideh et al 1, in their
study reported percentage of TD was 12.5% in
T2DM patients in Jordan. In Nepal, a study
reported 29% abnormal thyroid hormone level in
T2DM patients.® Devi in Manipur reported
prevalence of thyroid abnormality was 24% in
T2DM patients. In Bangladesh, there are few
studies on thyroid disorders in diabetic subjects.
Islam showed that the average FT3 level was
significantly lower in the DM patients compared
to non-DM subjects.

Thyroid hormones may control glycemic control
in variety of actions on intermediary metabolism.
Excess thyroid hormone promotes hyperglycemia
by facilitating intestinal glucose absorption,
increasing insulin clearance and enhancing
glycogenolysis and gluconeogenesis.5 In diabetic
patients, hypothyroidism may predispose
hypoglycemia by reducing hepatic glucose
output, gluconeogenesis and peripheral glucose
utilization.*3

The aim of this study was to find out the thyroid
hormone levels among type 2 diabetic patients
and to estimate the of thyroid disorders amongst
them.

Materials and Method

This cross sectional study was conducted at the
Department of Biochemistry and outpatient
patient Department of Endocrinology, BIRDEM
General Hospital during the period of July 2014 -
June 2015. The study was approved by Ethical
Review Committee of Diabetic Association of
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Bangladesh. A total of 200 patients were
selected attending the outpatient department of
Endocrinology after scrutinizing inclusion and
exclusion criteria.

A structured questionnaire was used to collect
data regarding age, sex, family history,
socioeconomic etc. T2DM, and normoglycemia
was diagnosed according to WHO criteria from
the patients' medical records. Height and weight
were recorded and body mass index (BMI) was
calculated. With all aseptic precautions, 3 ml
venous blood was drawn from the anterior
cubital vein in a disposal syringe and delivered in
plain tube for estimation of serum TSH, FT3 and
FT4. Serum was used to carry out all the tests.
Study subjects were divided into 4 groups-
Group 1: Type 2 DM with TD; Group 2: Non-
DM with TD, Group 3: Type 2 DM without TD;
Group 4: Non-DM without TD. For comparison
of characteristics, Mean with standard deviation
of serum TSH, FT3, FT4 were determined. Chi-
square and ANOVA t-test were done for
comparison of characteristics between type 2
diabetic and non diabetic subjects. All statistical
tests were considered significant at the level of
< 0.05 and were performed with the help of IBM
SPSS (Statistical Package for Social Science) for
windows (2013) , version 22.0 (Armonk, NY,
IBM corp.).

Results

A total number of 200 subjects were selected for
the study. Out of them, 115 having type 2
diabetic and 85 were non diabetic. Of the 115,
T2DM with TD were 27, T2DM without TD
were 88. Amongst the 85 non diabetic, non-DM
with TD were 11 and non-DM without TD were
74. Out of the 27 T2DM patients with TD, 25.9%
were male and 74.1% female. Among 11 non-
DM patients with TD, 27.3% were male and
72.7% female. Among the 88 T2DM patients
without TD, 53.4% were male and 46.6% female.
Among 74 non-DM patients without TD, 55.4%
were male and 44.6% female. Thyroid disorders
were significantly higher in female subjects
(p=0.021) (table I). Among T2DM patients with
TD, non-DM patients with TD, T2DM patients
without TD and non-DM patients without TD;
37.0%, 27.3%, 9.1% and 5.4% had positive
family history of TD and 63%, 72.7%, 90.9%
and 94.6% had no family history of TD
respectively. Family history of TD was



significantly higher in both T2DM patients with
TD and non-DM patients with TD (p <0.001)
(table ). The percentage of overweight and obese
are 63%, 63.6%, 44.3% and 23% in the groups of
T2DM with TD, non-DM with TD, T2DM
without TD and non-DM  without TD
respectively. Overweight and obesity was
significantly higher in both T2DM and non-DM
patients with TD (p <0.001) (table I).

Table I: Demographic characteristics of the study subjects

Groupl Group2 GTEOSE/? Group4
Characteristic T2DM with Non-DM without Non-DM
S TD with TD ™ without TD
(n=27) (n=11) (n=88) (n=74)
Gender
Male 7(25.9%) 3(27.3%) 47(53.4%) 41(55.4%) 0.021*
Female 20(74.1%) 8(72.7%) 41(46.6%) 33(44.6%)
Family o 1p
history
Present 10(37.0%) 3(27.3%) 8(9.1%) 4(5.4%) <O',?Ol
Absent 17(63.0%) 8(72.7%) 80(90.9%) 70(94.6%)
BMI(kg/m?)
Normal 10(37.0%) 4(36.4%) 49(55.7%) 57(77.0%) <0.001
Overweight  8(29.6%) 6(54.5%) 33(37.5%) 13(17.6%) *
obese 9(33.3%)  1(9.1%)  6(6.8%) 4(5.4%)

Statistical analysis was done by Chi-square test to compare
among the groups. * Significant (p <0.05)

Mean£SD of S. FT3 (pmol/L) was 2.01+2.22,
1.85+2.18, 1.85+0.84 and 1.85+0.61 in T2DM
with TD, non-DM with TD, T2DM without TD
and non-DM without TD respectively. No
significant difference was to be found among the
groups (p> 0.05) (table I1). Mean£SD of serum
FT4 (pmol/L) was 17.11+20.92, 17.39+19.86,
15.46+3.66 and 15.81+2.96 T2DM with TD,
non-DM with TD, T2DM without TD and non-
DM without TD respectively. No significant
difference was to be found among the groups (p>
0.05) (table I1). MeanxSD of serum TSH (uIU/L)
was 25.29+62.15, 7.1445.27, 3.22+1.30 and
3.60+1.20 in T2DM with TD, non-DM with TD,
T2DM without TD and non-DM without TD
respectively. There were significant difference
among the groups and TSH was higher in type 2
DM with TD patients than in non-DM with TD
patients (p <0.05) (table I1).
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The percentage of TD in type 2 DM patients is
23.5% and in non-DM subjects is 12%. The
percentage of TD in type 2 DM patients was
significantly higher than non-DM subjects
(table I11)

Table 11: Biochemical findings of the study subjects

Group3 Group4

Groupl Group2 "~
T2OM  Non-DM 2PM NON-DM g iciical
Parameters - - without without ; p
with TD with TD analysis
=27y (=1 2 TP
(n=88) (n=74)
S.TSH <0
(WIU/L) 2520262, 4144597 322133604159 ANOVA 4,
15 0 t-test i
S.FT3 ANOVA 09
(pmol/L) 201222 1.85:2.18 ‘11'8510'818510.61 t-test 27
ot
S.FT4 0.8
(pmoliL) ;;'11120' 17.39119.86é2'4613' 25'8112'9 ANOVA 18

ns

t-test

Statistical analysis was done by ANOVA t-test to compare among the
groups. *=Significant (p<0.05), ns= Not significant (p>0.05).

Table I11: Percentage of TD in T2DM and non-DM
subjects

T2DM (n=115)
No. (%)

Non-DM (n=85)
No. (%)

Total TD 27 (23.5%) 11 (12%)

Discussion

The present study was designed as an analytical
cross-sectional study. A total of 200 subjects, age
30-60 years were selected. Amongst them, 115
were type 2 diabetic and 85 were non diabetic
subjects.

The previous study showed TD in female was
40.9% and in male 19.8%.'* Other study showed
TD in female was 71.87% and in male 28.12%.1°
In the present study, amongst 27 T2DM patients
with TD, 25.9% were male and 74.1% were
female; of the 11 non-DM patients with TD,
27.3% were male and 72.7% female; out of the
88 T2DM patients without TD, 53.4% were male
and 46.6% female and among 74 non-DM
patients without TD, 55.4% were male and
44.6% female. Thyroid disorders were
significantly higher in female subjects.

A study in India showed that 21.87% thyroid
patients had positive family history of TD and
78.12% thyroid patients had negative family
history.’> In the present study, among T2DM
patients with TD, non-DM patients with TD,
T2DM patients without TD and non-DM patients
without TD; 37.0%, 27.3%, 9.1% and 5.4% had



positive family history of TD respectively and
63%, 72.7%, 90.9% and 94.6% had no family
history of TD respectively. Family history of TD
was significantly higher in both T2DM patients
with TD and non-DM patients with TD.

Jain et al found that most patients with T2DM
with TD had BMI more than 30.1° in T2DM,
70.5% thyroid patients were overweight and
obese.'® Finding of these study are consistent
with the present study.

In Bangladesh, study showed that MeanSD
(pmol/L) of serum FT3 was 1.48+0.41 in T2DM
patients and 2.77+0.76 in non-DM patients.*? In
the present study, MeantSD of serum FT3
(pmol/L) were 2.01+2.22, 1.85+2.18, 1.85+0.84
and 1.85+0.61 in T2DM with TD, non-DM with
TD, T2DM without TD and non-DM without TD
respectively. No significant difference was to be
found among the groups.

Islam et al also found that Mean+SD (pmol/L) of
serum FT4 was 13.67+2.98 in T2DM patients
and 13.14+2.53 in non-DM patients.*? In the
current study, MeantSD of S. FT4 (pmol/L)
were 17.11420.92, 17.39+19.86, 15.46+3.66 and
15.81+2.96 in T2DM with TD, non-DM with
TD, T2DM without TD and non-DM without TD
respectively. No significant difference was found
among the groups.

Shashi et al showed MeantSD of serum TSH
(uTU/L) is 2.84+0.71 and 19.34+3.51 in non-DM
and T2DM patients respectively.*® Another study
showed that Mean+SD of serum TSH (uIU/L)
was 2.88+0.283 in non-DM patients and
7.6+£1.27 in T2DM patients.” In the present
study, MeantSD of S.TSH (uIU/L) were
25.29+62.15, 7.14+5.27, 3.22+1.30 and
3.60£1.20 in T2DM with TD, non-DM with TD,
T2DM without TD and non-DM without TD
respectively. There was significant difference
among the groups and TSH was higher in T2DM
with TD patients than in non-DM with TD
patients.

The prevalence of thyroid disorders in general
population was estimated 6.6%.” It was found
that TD was 12.5% in T2DM patients in
Jordan.® A study in Nepal, reported that 29%
abnormal thyroid hormone level in T2DM
patients.® In Manipur, percentage of thyroid
abnormality was 24% in T2DM patients.!! In the
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present study, the percentage of TD in T2DM
was found 23.5% where in non-DM patients was
12%.

Conclusion

Worldwide, the prevalence of TD in T2DM is
increasing day by day. Previous studies showed
that it is higher in South Asian countries. In the
present study, percentage of TD in T2DM was
found 23.5%% where in non-DM was 12%. In
T2DM patients, TD may go undiagnosed because
the sign and symptoms of TD and DM are
similar. So, it may be concluded that every
T2DM patients should do routine check-up of
thyroid function test, specially serum TSH.
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