
T hyroid diseases are common in the general
population1 and modern assays provide a

reliable and inexpensive method of assessing
thyroid function.2  Screening for thyroid dysfunction
is indicated in certain high-risk groups, such as
neonates3 and the elderly,4 and this may be justified
in diabetic patients who have higher prevalence of
thyroid disorders compared with the normal
population.5,6 Since the prevalence of diabetes
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ABSTRACT

mellitus (DM) is high in Jordan,7 this study was
aimed to determine the prevalence of thyroid
disease and thyroid autoimmunity in Jordanian
patients with type 2 diabetes mellitus (T2DM)
attending the diabetic clinic in the National Center
for Diabetes, Endocrinology and Genetics. A similar
study describing the prevalence of thyroid
dysfunction in patients with type 1 diabetes mellitus
has been reported.8 
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Objective:  To investigate the prevalence of thyroid
dysfunction and autoimmunity in type 2 diabetic patients.

Methods: The study was conducted at the National
Center for Diabetes, Endocrinology and Genetics, Jordan
University Hospital, Amman, Jordan, between March
2000 and September 2000.  A group of 908 type 2
diabetic patients (T2DM) were recruited in the study and
underwent investigations for thyroid functions; free
thyroxine (FT4), free tri-iodothyronine (FT3) and thyroid
stimulating hormone (TSH). Six hundred had performed
thyroid autoantibodies, thyroid peroxidase antibodies
(TPOab) or antimicrosomal antibodies (AMA) and
thyroglobulin antibodies (Tgab). They were compared
with 304 non-diabetics, of those 282 had performed
thyroid antibodies.                       

Results: Fifty-three (5.9%) of diabetic patients were
known to have thyroid disease. As a direct result of

screening, new thyroid disease cases were diagnosed in
6.6% of the patients. Thus, the overall prevalence of
thyroid disease was found to be 12.5%. The most
common was subclinical hypothyroidism (4.1%). In the
control group, the prevalence of thyroid disease was
6.6%.  The most common was subclinical
hypothyroidism (5%).  There was a significant difference
between diabetics and control subjects p=0.0064.
Positive TPOab was found in 8.3% of T2DM patients
(N=600) versus 10.3% in the control group (N=282)
p=0.412.  Positivity for both TPOab and Tgab was found
to be 2.5% of T2DM versus 6% of the control subjects
p=0.0155.

Conclusion: This study suggests that diabetic patients
should be screened for asymptomatic thyroid
dysfunction.

Saudi Med J 2004; Vol. 25 (8): 1046-1050



Thyroid dysfunction in type 2 DM …Radaideh et al

       
        www.smj.org.sa Saudi Med J 2004; Vol. 25 (8)   1047

Table 1  - Characteristics of diabetic patients and control group.

Characteristics

Sex
Female
Male

Mean age ± SD
(years)

Duration of T2DM
± SD (years)

Hemoglobin A1C

Treatment
Oral
Insulin
Insulin + Oral
Diet

 

Diabetics
N=908

p value

0.21
0.21

  0.056

T2DM - type 2 diabetes mellitus, NA - not applicable, 

Controls
N=304

n 

480
428

50.8 + 9.8

  8.3 + 6.6

  6.6 + 2.2

541
200
110
  57

(%)

   (52.9)
   (47.1)

   (59.6)
(22)

   (12.1)
     (6.3)

n 

174
130

49.4 + 14.2

NA

NA

NA
NA
NA
NA

(%)

  (57.2)
  (42.8)

Overt hypothyroidism - when TSH is more than 10
mU/L and FT4 is less than the normal value.  3)
Overt hyperthyroidism - when TSH is less than 0.1
mU/L and FT4 or FT3 is more than the normal
values.  4) Subclinical hypothyroidism -  when TSH
is more than 5mU/L and FT4 is within the normal
range.  5) Subclinical hyperthyroidism - when TSH
is less than 0.1 mU/L and FT3 and FT4 are within the
normal range. Antibodies were considered positive
if they were above the normal range.

Data were analyzed using EPI Info version 6.
Results were expressed as mean ± SD and range.
The prevalence of thyroid dysfunction among
T2DM patients and controls were compared using
Chi-square test. Student t-test was used to compare
the 2 groups with respect to continuous variables.
The p<0.05 were considered significant.
 
Results. Clinical characteristics and
demographic features of the whole cohort are seen
in Table 1. Fifty-three T2DM patients (Table 2)
(5.9%) had a previous thyroid disease;
hypothyroidism was identified in 45 patients (13
post-thyroidectomy, 25 with primary
hypothyroidism, 6 post-radioactive-iodine
[post-RAI] treatment for hyperthyroidism and one
with panhypopituitarism). Three patients have
hyperthyroidism (Grave’s disease): 2 of them are on
neomercazole (NMZ) treatment and one was still
having active disease post-RAI treatment. Five
euthyroid female patients: 3 had thyroidectomy for
large goitre, one post-RAI treatment and one post
NMZ treatment for hyperthyroidism. The

Methods. The criteria for diagnosis of type 2
diabetes were the American Diabetic Association
criteria; fasting blood sugar of 126 mg/dl, random
blood sugar of 200 mg/dl or taking hypoglycemic
drugs and/or using insulin and did not have any
episodes of ketosis in the past.  All patients with
diseases that may affect thyroid function were
excluded. The patients on medications that can
affect thyroid function were also excluded.  All type
2 diabetic patients who were treated at the National
Center for Diabetes, Endocrinology and Genetics,
Jordan University Hospital, Amman, Jordan,
between March 2000 and September 2000 were
selected. The number of patients randomized for the
study was 1000, 92 were excluded according to the
exclusion criteria, the data of the remaining 908 was
analyzed.  All patients were assessed for signs and
symptoms related to thyroid dysfunction.  A random
sample from 908 adult T2DM patients was recruited
for this study, 480 females (52.9%) and 428 males
(47.1%). The mean age ± standard deviation (SD) of
the investigated patient was 50.4 + 9.8, and the age
range was 26-85 years. 

A group of 304 subjects, 174 (57.2%) females
and 130 (42.8%) males, were included as a control
group. This group was neither diabetics nor known
to have any endocrine disorder nor any other disease
that may affect the thyroid function. The mean age
± SD of the control group was 49.4 ± 14.2 and the
age range  was 30-80 years.  Venous blood samples
were withdrawn and assayed for thyroid function
such as free thyroxine (FT4), free tri-iodothyronine
(FT3), thyroid stimulating hormone (TSH), thyroid
autoantibodies (Tab), anti-thyroid peroxidase
(TPOab), or antimicrosomal antibodies (AMA),
thyroglobulin antibodies (Tgab) and hemoglobin
A1C (HbA1C). Tests were either directly analyzed
from venous blood samples or serum was frozen at
-200C until analysis. Abnormal thyroid function
tests were carried out in duplicate for each patient.
All participants were given informed consent and
the study was approved by the ethical committee of
the center.  Serum FT4 (normal range = 9.1-23.8
Pmol/L), serum FT3 (normal range = 2.85-5.44
Pmol/L) and serum TSH (normal range = 0.40-5.0
mU/L) were determined by enzyme-linked
immunosorbent assay (ELISA) method (Abbott
Lab, USA). Serum TPOab (normal range <10U/L),
serum Tgab (normal range <100 U/L) were
analyzed by Immunoradiometric assay (IRMA)
(Diasorin, Italy); and AMA (normal range <15U/L)
were also analyzed by ELISA (Diasorin, Italy).
Hemoglobin A1C (HbA1C) (normal range 4.2-6.2%)
was assayed using a high performance liquid
chromatography (HPLC). All assays were
performed in clinical laboratories of the Center.
The following guidelines for detection of thyroid
dysfunction were considered:9  1) Normal -  when
both FT4 and TSH were within the normal range.  2)
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*2 patients has euthyroidism (one post-radioactive-iodine, †one post-neomercazole treatment).  †3 patient has thyroidectomy but they are euthyroid.
DM - diabetes mellitus

Table 2  - Thyroid disease in 908 type 2 diabetes mellitus (T2DM) patients and in 304 control subjects.

Characteristics

T2DM patients (N=908)
Male
Female
p value

Control group (N=304)
Male
Female
p value

Total p value

Hypothyroidism

 *35 female and 10 male patients are known cases of hypothyroidism.  †one female and 2 male patients are known cases of hyperthyroidism. 

n 

16
40

0.006

   1
   2
0.6

      0.0005

(%)

    (1.8)*
    (4.4)*

  (0.3)
  (0.6)

28 (6.5%) p<0.00006.  In the age and sex matched
control group, a new diagnosis of thyroid disease
was made in 20 subjects (Table 2), with a prevalence
of 6.6%. Hypothyroidism was diagnosed in 3
subjects: 2 females and one male. Subclinical
hypothyroidism was diagnosed in 15 subjects: 9
females and 6 males. Hyperthyroidism was
diagnosed in one female and subclinical
hyperthyroidism in one female. Female controls
were found to have a higher prevalence of thyroid
disease comprised of 13 (7.5%) than males 7 (5.4%)
p=0.6.  Thyroid disease occurred across a wide
spectrum of age in the control group (Table 3).
There was a significant difference between thyroid
dysfunction in T2DM patients 12.5% versus 6.6% in
control subjects p=0.0064 (Table 2).

Subclinical
hypothyroidism

Hyperthyroidism Subclinical
hyperthyroidism

Euthyroidism Total

n 

  9
28

0.007

   6
   9

0.960

0.63  

(%)

(1)
(3)

(2)
(3)

n 

2
2

0.64

-
1

  0.570

0.63

(%)

(1)
(3)

  (2)†
  (3)†

n 

  1
10

0.025

-
1

0.57  

0.15  

(%)

(0.1)
(1.1)

-
(0.3)

n 

-
5

0.04

-
-

0.23

(%)

(0.6)

-
-

(%)

(3.1)
(9.4)

(2.3)
(4.3)

n 

28
85

   <0.00006 

7
13

0.62 

   
  0.0064

Table 3  - Age distribution of thyroid diseases in type 2 diabetes mellitus  patients and control group.

Thyroid disfunction

Euthyroid
Male
Female

Hyperthyroidism
Male
Female

Hypothyroidism
Male
Female

Total

20-29

DM

2
3

0
0

0
0

5

Control

0
0

0
0

0
0

0

30-39 40-49 50-59 60-69 >70

prevalence of established thyroid disease was higher
in female comprised of 41 (8.5%)  patients than in
male with 12 (2.8%)  patients. Sixty new cases of
thyroid disease were diagnosed in the studied
T2DM patients (Table 2). The prevalence of newly
discovered thyroid disease in T2DM patients was
6.6%. Primary hypothyroidism was diagnosed in 11
cases, subclinical hypothyroidism in 37 cases,
hyperthyroidism in one case and subclinical
hyperthyroidism in 11 patients. Female patients
have a higher prevalence comprised of 43 (9%)
patients than male with 17 (3.9%) p=0.03.  The
prevalence peaked in the fifth and sixth decades of
age (Table 3).  The overall prevalence of known and
newly discovered disease in T2DM patients was
12.5% with a higher prevalence in female
comprised of 85 (17.5%) than in male patients with

DM

14
24
  
  0
  0

  2
  2

42

Control

25
53

  0
  2

  0
  4

84

DM

    75*
  80

    2
    2

    7
  11

177

Control

37
43

  0
  0

  4
  1

85

DM

147
151

    1
    2

    7
  27

335

Control

29
28

  0
  0

  0
  3

60

DM

  127†

 116

    1
    3

    6
  20

273

Control

21
23

  0
  0

  1
  1

46

DM

34
29

  0
  2

  3
  8

76

Control

10
19

  0
  0

  3
  1

33
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general population (0.3% for females and less than
0.1% for males).1    The present study showed an
overall prevalence of thyroid dysfunction of 12.5%
in T2DM patients. The prevalence of overt and
subclinical hypothyroidism was 10.3%, (14.2% in
females and 5.8% in males) and the overall
prevalence of hyperthyroidism, including
subclinical hyperthyroidism was 1.7% (2.3% in
females and 0.9% in males) (Table 2).  The overall
prevalence of thyroid dysfunction in the control
group was 6.6%. The prevalence of overt and
subclinical hypothyroidism in the control group was
6% (7.4% in females and 5.4% in males) and the
prevalence of hyperthyroidism including subclinical
was 0.6% (1.2% in females and absent in males).
There was a significant difference in the prevalence
of thyroid dysfunction between T2DM patients
(12.5%) and the controls (6.6%) p=0.0064

In T2DM patients, the association of thyroid
disease is unexplained. It may be related to the older
age of the type T2DM patients; as elderly people are
having an increased risk of thyroid disease.4  It may
also  be related to the fact that some T2DM patients
actually have type 1 diabetes mellitus with a very
slow onset and hence, they have the same genetic
predisposition toward autoimmune disease as
patients with type 1 diabetes.17,18  The benefits of
identifying thyroid dysfunction at an early stage,
and even in a symptomatic patient are considerable
because progression to overt thyroid dysfunction is
associated with consequent morbidity including the
adverse effects on lipid19 and bone metabolism.16

In conclusion, this study has demonstrated a high
prevalence of thyroid disease in diabetic patients in
comparison with the control group. Screening for
thyroid disease in diabetic patients may be justified
for early detection and treatment of thyroid
dysfunction in diabetic patients in whom thyroid
symptoms, if present, may be masked by diabetic
state.      
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