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Abstract
Diabetes mellitus (DM) and thyroid disease are the two most

common endocrine disorders in the general population. Several
Studies have shown that thyroid dysfunction is common in patients
with DM, and thyroid dysfunction have been found to have a con-
siderable impact on the glycaemic control and often increases the
risk of development of long-term complications in patients with
diabetes mellitus. This study determined the prevalence of thyroid
dysfunction in patients with type 2 DM in Kano, North-Western
Nigeria. The study was a descriptive cross-sectional study con-
ducted on 250 participants made up of 130 patients with type 2 DM
and 120 apparently healthy non-diabetic controls. Questionnaires
were used to collect information on bio data, medical history, dura-
tion of diagnosis of diabetes and type of treatment. Also, blood
samples of the participants were collected and analyzed for fasting
plasma glucose, fT3, fT4, and TSH. The results were interpreted
using American Thyroid Associations’ criteria and the data was
analyzed using the statistical software package, STATA version 20.

Two hundred and thirty-four (93.6%) of the participants were
euthyroid while sixteen (6.4%) were found to have various forms
of thyroid dysfunction. The prevalence of thyroid dysfunction was
10% and 2.5% among type 2 diabetics and controls respectively.
Among the type 2 DM patients with thyroid dysfunction, 38.5%
had hypothyroidism. Thyroid dysfunction was found to be com-
moner among type 2 DM patients than non-diabetic individuals
with hypothyroidism being the commonest disorder.

Introduction
Diabetes Mellitus (DM) and Thyroid disease are two most

common endocrinopathies seen in the general population.1 DM
refers to a group of metabolic disorders characterized by chronic
hyperglycaemia due to insulin deficiency (absolute or relative),
insulin resistance or both.1,2 Globally, an estimated 422 million
adults were living with diabetes in 2014, compared to 108 million
in 1980.3 The global prevalence of diabetes has nearly doubled
since 1980, increasing from 4.7% to 8.5% in the adult population.3
This reflects an increase in associated risk factors such as being
overweight or obese.

In the year 2015, the International Diabetes Federation (IDF)
estimated that 415 million individuals have diabetes in the world
and more than 14 million people are found in the African conti-
nent, and that by 2040, this figure may likely double.4 In Nigeria,
there were more than 1.56 million diabetics in 2015 among adults
between the ages of 20-79 years with an estimated prevalence of
1.9%.4

Thyroid disease on the other hand is equally common in the
general population with a higher prevalence in diabetics than in
non-diabetic individuals.5 In a study conducted in Lagos, Nigeria,
the prevalence of thyroid dysfunction in type 2 diabetic patients
was 8.3%.6 Similarly, a study conducted in Ibadan, Nigeria, report-
ed the prevalence of thyroid disease to be 29.7% in type 2 diabetics
compared with 2.8% in non-diabetic individuals.7 This signifies
higher prevalence of thyroid disorder in type 2 diabetics than in
non-diabetics. 

Insulin and thyroid hormone are both intimately involved in
cellular metabolism. They influence several aspects of carbohy-
drates, proteins and lipids metabolism.8 Therefore, alteration in the
levels of the either of the two hormones may result in functional
derangement of the other. Previous studies have shown that thyroid
hormones are insulin antagonist with high levels being diabeto-
genic, while reduced levels of the hormone are associated with
lower chances of developing DM.9-11

The co-existence of diabetes and thyroid disorders has been
associated with increased morbidity and mortality.12 Presence of
thyroid dysfunction may have profound influence on blood glu-
cose control and may exacerbate chronic complications of type 2
DM. This has been amply demonstrated by several studies.7,13

Though both hyperthyroidism and hypothyroidism may affect
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the course of diabetes mellitus, their effects are different.
Hyperthyroidism is typically associated with worsening of gly-
caemic control and increased insulin requirement.5 This is mainly
because it causes increased hepatic gluconeogenesis, gastrointesti-
nal glucose absorption and probably insulin resistance. This partly
explains why glycaemic control deteriorates when diabetic patients
develop hyperthyroidism.10 Hyperthyroidism may occasionally
unmask patients with latent diabetes.9 However, in hypothyroidism
the reduced rate of insulin degradation may lower the exogenous
insulin requirements, but it rarely causes significant changes in
glycaemic control.5

Hyperthyroidism increases the risk of heart disease in diabetics
by increasing heart rate and consequent development of cardiac
arrhythmias. It may also lead to angina, worsen cardiac failure or
make its treatment somewhat difficult. The combination of hyper-
thyroidism and diabetes mellitus also increases the risk of patho-
logical fractures and disability, especially in the elderly.9

Hypothyroidism is accompanied by several abnormalities in
plasma lipid metabolism such as elevated triglyceride and low-
density lipoprotein cholesterol concentrations.5 Even subclinical
hypothyroidism may exacerbate the co-existing dyslipidaemia
commonly encountered in type 2 diabetes and further increases the
risk of cardiovascular diseases.5 Dyslipidaemia was found to be
present in all hypothyroid type 2 diabetics as compared to 35.5%
of their euthyroid counterparts,7 and therefore, adequate thyroxine
replacement may likely reverse the lipid abnormalities.5 Previous
studies have also shown increased prevalence of other diabetic
complications such as nephropathy, cerebro-vascular events and
sight threatening form of retinopathy among type 2 diabetic
patients with subclinical hypothyroidism.10

In the same vein, various treatment modalities currently used
to manage patients with DM have also been shown to affect thy-
roid hormone levels. Several studies have shown that insulin treat-
ment or insulin resistance with resultant high plasma insulin levels
in type 2 diabetes may predispose patients to deranged thyroid
function.7-9 This is because insulin, an anabolic hormone, increases
the levels of fT4 by inhibiting the hepatic deiodination of T4 to
T3.1,9

The use of oral hypoglycaemic medications in the treatment of
patients with type 2 diabetes also has varying effect on thyroid hor-
mone homeostasis. A pilot study of type 2 diabetic, hypothyroid
patients on metformin revealed a baseline reduction in thyroid
stimulating hormone (TSH) levels after 6 months of treat-
ment.1,10,11

This study was therefore aimed at determining the prevalence
of thyroid dysfunction in patients with type 2 diabetes mellitus in
Kano, North-Western Nigeria.

Materials and Methods
Systematic sampling technique was used to carefully recruit

the study participants from both endocrinology and metabolic clin-
ics of Aminu Kano Teaching Hospital, (AKTH), while the blood
samples were analyzed in the Hospital’s Chemical Pathology
Department. 

The study was conducted on type 2 diabetic patients and appar-
ently healthy non-diabetic individuals who were patient relatives,
voluntary blood donors and hospital staff served as controls.

Excluded from the study were patients with significant co-
morbidities, autoimmune diseases, history of thyroid dysfunction
prior to diagnosis of DM, past history of irradiation or surgery to
the neck, pregnant and lactating women, and those with acute ill-

nesses. Ethical approval was obtained from the Health Research
Ethics Committee (HREC) of the Hospital. Guideline and
Provisions from the Helsinki declaration were properly followed
and respected at every stage of the study. 

Participants were counseled on the protocols of the study and
blood samples were collected between 8-9 am for fasting plasma
glucose and thyroid function profile (fT3, fT4 and TSH). 

Quantitative measurements of serum TSH, fT3and fT4 were
determined using a highly sensitive and specific electrochemilumi-
nescent (ECL) technology on elecsys 2010 automated immunolo-
gy analyzer (Roche- Hitachi).14-16 Glucose oxidase method was
used for plasma glucose measurement.17

All data generated were entered into excel spreadsheets,
cleaned and then exported into STATA statistical package version
13 (StataCorp., College Station) for statistical analyses.18

A confidence interval of 95% was used and the level of statis-
tical significance was taken as a P value of <0.05.

Outcome measures
The following reference intervals were used for the interpreta-

tion of results. TSH 0.3 mIU/L − 4.2 mIU/L. fT3 = 3.1 pmol/L −
6.8 pmol/L. fT4 = 10.0 pmol/L − 22.0 pmol/L 

Results
The socio-demographic characteristic of the study participants

is shown in Table 1. 
The mean age of all the subjects was 50.9 ± 14.5 years, while

the corresponding mean age for the subjects and controls were 51.7
± 12.2 years and 50.2 ± 11.7 years respectively.

There was female preponderance among the subjects, with
male to female ratio of approximately 1:2 and 1:1 for the subjects
and controls respectively.

Majority of the subjects in both groups studied were married
and the most of them were unemployed.

Table 2 shows the thyroid function profile of the study partici-
pants.

There was a statistically significant difference in the mean
serum fT3 and fT4 between the patients and the controls (P=
0.0088).

The prevalence of thyroid dysfunction was 10% and 2.5%
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Table 1. Socio-demographic characteristics of study participants.

Socio-Demographic Variables        Patients (%)        Controls (%)
Mean age (years)                             51.7 ± 12.2           50.2 ± 11.7

Sex                                                                                   
      Male                                                                 43 (33.1)                     59 (49.2)
      Female                                                             87 (66.9)                     61 (50.8)
      Total                                                                 130 (100)                    120 (100)
Marital status                                                                
      Married                                                           104 (80.0)                    79 (65.8)
      Single                                                                  3 (2.3)                       37 (30.8)
      Divorced                                                            4 (3.1)                         2 (1.7)
      Widowed                                                         19 (14.6)                       2 (1.7)
      Total                                                                 130 (100)                    120 (100)
Occupation                                                                     
      Civil servant                                                     12 (9.2)                      50 (41.7) 
      Business                                                          35 (26.9)                     15 (12.5)
      Others                                                             83 (63.9)                     55 (45.8)
      Total                                                                 130 (100)                    120 (100)
Age is presented as mean ± standard deviation while sex, marital status and occup.
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among participants with type 2 diabetes and controls respectively
The most frequent type of thyroid dysfunction among type 2 DM
subjects was hypothyroidism (Table 3).

Discussion
This study recruited 250 participants, made up of 130 patients

with type 2 DM, and 120 apparently healthy non-diabetic individ-
uals as controls. 

The mean age of the two groups studied were essentially sim-
ilar. This was in agreement with studies by Ghazali and co-workers
in Ibadan and Udiong and colleagues in Calabar.7,9 This observa-
tion was desirable because it eliminates the effect of age on thyroid
function and thus the results of the two groups were comparable.

The female preponderance among the studied type 2 diabetics
suggested an increasing prevalence of this non-communicable dis-
ease in females. This observation may be explained by the fact that
majority of modifiable risk factors associated with the develop-
ment of type 2 DM such as physical inactivity, sedentary life style
and obesity are commoner in females than in males.3

The high rate of unemployment observed among the study sub-
jects may be due to rapid population growth, unstable and corrupt
political environment, economic recession, lack of infrastructure
and poor-quality education.18,19

A number of reports worldwide have shown a higher preva-
lence of thyroid disorders in type 2 diabetic patients compared to
non-diabetics.5,9,12 The prevalence of thyroid dysfunction in this
study was 10.0% in type 2 diabetics and 2.5% in non-diabetics.
Similar finding were reported in other climes. A study by Smithson
et al. in the United Kingdom reported a prevalence of 10.8% of
thyroid dysfunction among diabetic patients registered in general
practice5,8 while a prevalence of 12.3% was reported among Greek
diabetic patients.20 In Jordan, Radaideh and co-workers reported
that thyroid dysfunction was present in 12.5% of type 2 diabetic
patients21 and Akbar et al. observed that thyroid dysfunction was
present among 16% of type 2 DM patients in Saudi Arabia.22

Perros and colleagues also demonstrated an overall prevalence of
13.4% of thyroid diseases in diabetics with the highest prevalence
in type 1 female diabetics (31.4%) and lowest prevalence in type 2
male diabetics (6.9%).23 Similarly, in a study conducted by
Cardoso et al. in Lagos, the prevalence of thyroid dysfunction
among patients with type 2 DM was 8.3%.6

Other studies in Nigeria reported much higher prevalence of
thyroid dysfunction among type 2 diabetic patients compared to
the prevalence observed in this study. Noted examples are studies
by Ghazali et al. in Ibadan that reported a prevalence of 29.7% and
another study by Udiong et al. in Calabar with a prevalence of
46.5%.7,9

The observed differences in the prevalence of thyroid dysfunc-
tion among type 2 DM subjects seen in this study and that of other
studies indicated above may be due to dietary, geographical, racial
and patient related factors as well as factors related to the analyti-
cal performance of the methods used. A highly sensitive and spe-
cific analytical method (electrochemiluminescent, ECL, technolo-
gy on elecsys 2010 automated immunoanalyser) was used to meas-
ure all the parameters in this study. While manual technique based
on ELISA principle was used in the other quoted studies. Modern
automated immunology analysers have better analytical perform-
ance compared to manual methods.24-26

Hypothyroidism was the most frequent type of thyroid dys-
function observed in this study accounting for 3.8% of type 2 dia-
betic subjects. This was in agreement with studies by Ghazali and
co-workers and that of Udiong et al. who also reported hypothy-
roidism as the most prevalent thyroid dysfunction among type 2
diabetics.7,9 The findings of low serum thyroid hormones in this
study are similar to what was reported by Chen and Singh et al.,
who also showed significantly lower levels of free and total thy-
roid hormones in type 2 diabetics when compared with non-diabet-
ic controls.27,28 Similarly, a study conducted by Swamy and co-
workers concluded that type 2 diabetics had lower serum T3 and T4

levels when compared with their non-diabetic counteparts.29 These
findings may be explained by the effect of DM on the functions of
the hypothalamo-pituitary-thyroid axis. Hypothalamic TRH, pitu-
itary TSH secretion rates are decreased and despite normal periph-
eral TSH metabolism, iodide uptake by the thyroid gland and thy-
roid hormones production are also diminished.9,27 There are also
important structural changes in both thyroid and pituitary glands
which are accompanied by marked alterations in their secretory
activities.13,30 Altered thyroid hormone levels have also been
described in patients with diabetes especially those with poor gly-
caemic control by Gursoy and co-workers. They found that the
nocturnal TSH peak was blunted or abolished, the TSH response to
TRH was impaired and reduced T3 level was also observed. This
low T3 state may also be due to impairment in peripheral conver-
sion of T4 to T3, which normalizes with improvement in glycaemic
control.20, 31

Conclusions
This study established that thyroid dysfunction is more preva-

lent among type 2 diabetics compared to their non-diabetic coun-
terparts and that hypothyroidism is the commonest thyroid func-
tion abnormality.

Recommendations
Further to the findings of this study, all patients with T2DM

should be screened for thyroid dysfunction because of the
increased prevalence of this disorder in them. This is in line with
the guidelines of the American Thyroid Association which recom-
mends frequent testing for thyroid dysfunction in high risk persons
including diabetic patients.16

Also, patients identified with overt or clinical thyroid dysfunc-
tion should be commenced on treatment immediately. This is

                             Article

Table 2. Serum fT3, fT4, TSH and FPG (mean ± SEM) of study
participants.

Parameter            Patients                  Controls                P value

fT3 (pmol/L)               4.89 ± 0.07                      5.15 ± 0.07                       0.0088
fT4 (pmol/L)              13.48 ± 0.17                    14.12 ± 0.17                      0.0088
TSH (µIU/mL)            1.76 ± 0.42                      1.55 ± 0.08                       0.6405
FPG                              10.84 ± 0.51                     4.71 ± 0.06                       0.0000

Table 3. Prevalence and Patterns of thyroid dysfunction among
study groups.

Category        Patients, N (%)      Controls, N (%)      Total, N (%) 

Euthyroid                    117 (90.0)                       117 (97.5)                    234 (93.6)
Hypothyroidism             5 (3.8)                             2 (1.7)                          7 (2.8)
Hyperthyroidism           4 (3.1)                             1 (0.8)                          5 (2.0)
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because presence of thyroid dysfunction in diabetic patients affects
blood glucose control with the attendant increase in the risk of
developing diabetic complications.
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