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ABSTRACT

Background: Diabetes mellitus is commonly associated with altered thyroid function. There is much less data
about thyroid diseases in patients with type 2 diabetes.

Objective: This study was conducted to examine the prevalence and associated factors of the most frequent thyroid
dysfunction among type 2 diabetic patients.

Methods: The study design can be differentiated into two components. The first was a cross-sectional survey to
determine the prevalence of thyroid dysfunction among type 2 diabetic patients. Recruitment efforts resulted in
1580 patients. Thyroid dysfunctions were diagnosed in 204 patients. The second component of the study was a
case-control study to identify factors associated with thyroid diseases, whereas patients with thyroid dysfunctions
(cases) were compared with a randomly selected similar number of type 2 diabetic patients with euthyroid status
Results: The prevalence rate of thyroid dysfunction in type 2 diabetic patients was 12.9%, the most common was
subclinical hypothyroidism (45.1%). The multivariate analysis revealed that female gender, Kuwaiti nationality,
personal history of autoimmune disease and smoking were significant predictor variables.

Conclusion:

The prevalence of thyroid dysfunction among diabetic patients in Kuwait is common. Subclinical hypothyroidismis
prevailing. All patients with type 2 diabetes should undergo bi-annual screening to detect asymptomatic thyroid
dysfunction.
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INTRODUCTION associated with altered thyroid functioh'® The

Diabetes mellitus (DM) is an important healthfirst reports showing the association between
problem affecting major populations worldwide. diabetes and thyroid dysfunction were published in
Despite great strides that have been made #979"%'® Since then a lot of studies in different
understanding and management of diabetes, tkheuntries have tried to estimate the prevalence of
disease and its related complications are incrgasithyroid dysfunction among diabetic patients thas wa
unabated® The influence of other endocrine andvarying from 2.2 to 1796+
non-endocrine organs other than the pancreas owWarious epidemiological  studies  showed
diabetes is documentétf) Occasionally other immunological and genetic base of relationship
endocrine disorders such as abnormal thyroidetween DM and thyroid diseases. Type 1 diabetes
hormones levels are found in DR). Diabetes, is often accompanied by other autoimmune diseases.
hypothyroidism and hyperthyroidism are metaboligautoimmune thyroid diseases are among the most
disorders that affect the levels of carbohydratesommon(!”® There is much less data about thyroid
proteins and lipid§) Mechanisms of interaction diseases in patients with type 2 diabetes. Recent
between DM and thyroid diseases are complex apdiblications confirm an increased incidence of
still unclear. Clinical relationship between DM andautoimmune thyroid disease even in type 2
thyroid diseases cannot be explained merely hyiabetes!®!® In addition, diabetic women are more
direct effect of shortage or excess in the thyroiffequently affected than men and hypothyroidism is
hormoneg?” more common than hyperthyroidigtf.

Thyroid disorders are highly prevalent in the Clinical relevance of thyroid diseases, especially
general population; they affect a considerablgh diabetic patients, significantly increases if it
portion of the populatiof:” Previous studies have is associated with deteriorated function, which
demonstrated that diabetes mellitus is commonly always cause a number of problems with
metabolic compensation of diabetes. Most
) o - ) serious consequences are increased frequency of
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to the diagnosis of thyroid diseases in diabetss, Study questionnaires
they are diagnosed in only about half of the The structured interview method has been
patients® adopted to collect data for this study with a
To the best of our knowledge no studies havepecially designed questionnaire. It was derived
been done to estimate the prevalence of thyrofdtom other published studies dealing with the
dysfunction in type 2 diabetic patients in Kuwait.same topic as well as from our own experience.
The aim of the present study was to determine the included socio-demographic characteristics
prevalence and factors associated with thyroi(bender, age, nationality, smoking, family history
dysfunction in patients with type 2 DM attendingof thyroid disease, personal history of autoimmune
North Ardiya diabetes clinic. disease, BMI) and clinical data (duration since
diagnosis of DM, treatment of DM, glycemic
_ _ METHODS. state, hypertension, dyslipidemia, microvascular
Setting and design: complications, macrovascular complications,
The health care system in Kuwait is divided intgperipheral neuritis), in addition biochemical
five regional health authorities. Primary healtheca investigations (HR.., total cholesterol, high density
is provided by ¥ centers served by either family lipoprotein (HDL), low density lipoprotein (LDL),
practice physicians (FPs) or general practitionersriglycerides, T3, T4, TSH and auto-antibodies
(GPs). Mostly in each center, a diabetes clinic iagainst thyreoperoxidase (anti TPO).
assigned for follow up of diabetic patients andeasurements:

served by either diabetologist or FP. The study_ _. - .
design can be differentiated into two phases theat WE‘Tralned physicians in the chosen centers collected

. ata by interviewing patients and reviewing their
Z?g;:cgggg;?&??rtyhg ngveergbrirorzgcigalg ng edical records. In order to ensure uniformity of
registered patients of type 1 or type 2 diabetém T ata measuring methods that relied on clinical

first phase was a cross-sectional survey to demmjudgment, al par_ticipating physicians were trained
n data collection and the questionnaire was

the pr_evalenge of thyroid _dysfunctlon among type %oroughly tested for clarity before it was accepte
diabetic patients attending the selected centeé neral physical examination laboratory

Subjects having type 1 diabetes, < 18 years old aE‘nvestigations, as well as patients’ record stugyen

pregnant females were excluded from this stud ‘onducted by the trained physicians. Blood samples

Also, patients who were taking drugs for any ore drawn after 10-12  hours fasting, for

other disease (e.g. Amiodarone) that influenced thr%easurement of plasma HbA1c, lipid profile as well
thyroid hormone concentrations in the serum werg X

excluded. All eligible subjects were asked (S _serum levels of thyroid stimulating hormone
participate in the study. Recruitment efforts resall (TSH), free tilodothyroxine (T3), free thyroxine

in screening of 1580 type 2 diabetic patients. Amongc\l'{i)“.angwever, anti TPO was measured when

them, 204 patients were diagnosed as having thyroi i i , ,
P g gty Patients were considered as having type 2 diabetes

dysfunction. ) -
they had fasting plasma glucose 7=1mmol/L,

[
o Socond phase wae o case-contl S pasma gucosei. 1 il and abserc
9 islet autoantibodie$®” Three blood pressure

with thyroid diseases, whereas all patients Wmﬂweasurements were obtained by trained physicians

thyroid dysfunction (case group, n = 204) were . : i
compared with an equal number of diabetidSing a standardized sphygmomanometer after a 5

atients free from anv thvroid diseases. chos Mminute sitting rest. Hypertension was considered on
rpandoml from the nge yclinic (controly rou “He basis of clinical judgment and confirmed by

= y . : 9 p'history of receiving anti-hypertensive drugs and/or
n = 204). Patients were considered eligible

cases if they had type 2 diabetes and any typeagl}e presence of systolic blood pressure value > 140

thyroid dysfunction as diagnosed by laboratory mH_g and/or d|astol|g pressure>90 mm(F-?b
investigations. Also, patient on any type Patients were classified as having microvascualr

thyroid hormone replacement or anti-thyroidcomplications (diabetic retinopathy, nephropathy,

medication were identified as having thyroidh®uropathy), macrovascular complications, and
dysfunction organ specific autoimmune diseases other than type

. . . . 1 DM (vitiligo, alopecia, celiac disease, addison
Patients were considered eligible as control 'Whed}sease) on the basis of the presence of clinical

?hi/?oti}épgy;‘u?:gggrﬁs proved to be free any type gymptoms and signs and confirmed or available
' ) medical reports in their records. The glycemicestat
The study was approved by the Committee Ot patient referred to the last value of sdband it
Research Ethics of Kuwait MOH. Verbal consenyas considered adequate if < 7%. Normal levels for
was taken from all recruited diabetics and contrglinoq Jipids were identified as 5.6 mmol/L for tbta
subjects for the purpose of the study. cholesterol, 2.1 mmol/l for triglycerides, 3.4 mithol
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for LDL, and 0.91 mmol/L for HDL. Reference RESULTS

ranges of TSH and T4 were defined as 0.27 — 4.2among 1580 type 2 diabetic patients screened in
miU/L and 12 — 22 pmol/L.respectively. Thyroidihe study, 204 were diagnosed as having thyroid
dysfunction was identified and classified on thgysfunction with an overall 12.9% prevalence rate.

following criteria shown in table " Within patients with thyroid dysfunction, sick
Tablel: Test results and their potential meaning ~ €uthyroid state was diagnosed in 32 patients
Thyroid state TSH T4 (15.7%). The most common dysfunction was
-Normal Normal Normal  subclinical hypothyroidism that was diagnosed in 92
-Sick euthyroid Normal  Low patients (45.1%), followed by hypothyroidism in 41
-Subclinical hypothyroidism High  Normal patients (20.1%), subclinical hyperthyroidism in 27
-Hypothyroidism - High ~ Low  patients (13.2%), and hyperthyroidism in 12 pasient
-Subclinical hyperthyroidism Low Normal (5 9o4) (Figure 1). Only 59 patients with thyroid
-Hyperthyroidism Low High

dysfunction (28.9%) were diagnosed before

Weight was measured with calibrated digital scal onducting the stud_y, whereas thg majority of thgm
while height was recorded with a wall mounte 71.1%) were “”d'agnose,d during the screening
stadiometer. Body mass index (weight/heightas process. Also, . 92 patients (45'1%) showed
used as a measure of obesity Individuals with a BMiymptoms and signs of thr0|d dysfuncuon, vyhgreas
between 25 and 29.9 were considered as overweigm,5_4'9% O_f them th_e disease was S|Ie_nt. Within 65
while individuals with a BMI of more than 30 werePatients with thyroid dysfunction anti TPO was
considered obese. investigated, 38 cases (58.5%) were positive.
Statistical Analysis A total of 204 type 2 diabetic patients with thytoi

. o . . dysfunctions (cases) were compared with 204 type 2
Analysis was initially carried out based on a Er€jiabetic patients free from thyroid dysfunctions

of univariate comparisons. In order to Contro¥controls). Personal and clinical characteristics

srl]multa_nebc:usly folr_ plos|S|b_Ie_confound!ng effegtj 0 ogether with the results of unvariate analysesewer
the variables, multiple logistic regression was Sepresented in tables Il and lll. Regarding personal
for the final analysis. In the univariate analySisi-

.__Characteristics, statistically significant higher
square test was used to detect the associati Fbportions of females, Kuwaiti nationality,

between thyroid dysfunction and explanatonggyers  and patients with personal history of

}[/r?rlables._ I?. mLtJ)Inthe logistic regresscljon f‘”alys'sautoimmune diseases were found in cases than in
€ associalion between exposuré and outcome trols. No significant differences between cases

expressed in terms of odds ratio (OR) together withyy conrol could be detected regarding clinical
their 95% confidence intervals (95% CI). variables

All the explanatory variables included in the tne requits of the final analysis using multiple
logistic model were categorized into two On,gictic regression are summarized in table IV.
more levels (R = reference category): gendefzenger nationality, smoking, and history of
male’, female;. age_(years): <3010 & 49, 50 . _59’ autoimmune diseases were significantly associated
> 60; nationality: non-Kuwaff, ~Kuwai ‘with outcome of interest. Females patients witretyp
'2 diabetes had an increased risk of thyroid

smoking:  non-smoker, Ex-smoker, smoker
family history of thyroid disease: Ro yes; dysfunction as compared with males (OR = 1.7, 95%

; ; : R .
personal letory of autoimmune disease:,ryes; . 45 _ 2.9). Kuwaiti patients had more than
BMI: < 257, 25 -

R ,>30; durffmon ofdlabetes_(years).:doume the risk as compared with non-Kuwaiti
<5, 5-9 10 — 14, A5; treatment of diabetes: patients (OR = 2.3, 95% CI: 1.3 — 4.1). Ex-smokers
oraf’, insulin, oral + insulin; glycemic state: goodang cyrrent smoker patients were more liable for
controf', poor control; dyslipidemia: rp yes; thyroid dysfunctions (OR = 18.1, 95% CI: 10.1 —
hypertension: gy yes; microvascular diabetic 32.5) and (OR = 7.8, 95% ’CI: 35 — 17.7)

complications: nd, yes; macrovascular diabetic \ognectively. Patients with history of autoimmune
complications: nB, yes. Analysis was performed disease had more than triple risk of thyroid

using SPSS package. dysfunction (OR = 3.8, 95% CI: 1.9 — 13.3).
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Subclinical Hyperthyroidism
hyperthyroidism 5.9%
13.2%

Sick euthyroid
15.7%

Hypothyroidism

20.1%
Subclinical

hypothyroidism
451%

Fig 1: Types of thyroid dysfunctions diagnosed in typdigbetic patients

Tablell: Personal characteristics of cases and controls

Thyroid dysfunction
No Yes

Variables (n = 204) (n = 204) Significance
No. % No. %

Gender

Male 102 50.0 67 328 X*=1237

Female 102 50.0 137 67.2 P <0.001

Age (years)

<40y 24 118 18 88 X2=1.42

40 - 49 44 216 40 196 P=0.70

50 - 59 65 319 71 348

>60 61 348 75 36.8

Nationality

NK 81 397 42 206 X*=17.70

K 123 60.3 162 794 P<0.001

Smoking status

Non smokers 123 60.3 24 118 Xx*=123.13

Ex smoker 48 235 154 755 P<0.001

Current smokers 33 16.2 26 127

Family history of thyroid disease

No 168 824 165 809 X?=0.15

Yes 36 176 39 191 P=10.70

Personal history of autoimmune disease

No 200 98.0 189 928 X?=6.68

Yes 4 20 15 74 P=0.01

BMI

<25 32 157 23 113 XxX*=456

25 - 73 358 61 299 P=0.10

>30 99 485 120 58.8
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Tablelll: Clinical characteristics of cases and controls

Thyroid dysfunction

Variables (n 5204) (n 10;04) Significance
No. % No. %

Duration of DM (years)

<5 56 275 68 333 X?=3.70

5-9 58 284 49 240 P=0.27

10-14 44 216 34 167

> 15y 46 225 53 26.0

Treatment of DM

Oral 114 559 100 49.0 X*=3.96

Insulin 12 59 22 108 P=0.14

Oral + insulin 78 382 82 402

Glycemic state

Good controlled 47 23.0 40 19.6 X?2=0.72

Poor controlled 157 77.0 164 804 P =0.40

Hypertension

No 74 36.3 57 279 X?=3.25

Yes 130 63.7 147 72.1 P =0.07

Dydlipidemia

No 34 167 42 206 X?=1.04

Yes 170 83.3 162 79.4 P=031

Microvascular diabetic complications

No 97 475 103 50.5 X?=0.35

Yes 107 525 101 495 P=0.55

M acrovascular diabetic complications

No 152 745 146 71.6 X?=0.45

Yes 52 255 58 28.4 P =0.50

TablelV: Factors associated with thyroid dysfunction amgmpg 2 diabetic patients,
results of multivariate logistic regression anaysi

Variables OR 95% ClI
Gender

M* 1

F 1.7 1.2-2.9)
Nationality

NK® 1

K 2.3 (1.3-4.1)
Smoking

Non smoker§ 1

Ex smoker 18.1 (10.1-32.5)
Current smokers 78 (35-17.7)
Personal history of autoimmune disease

No" 1

Yes 3.8 (1.2-141)

R = Reference category, OR = Odds ratio, Cbnfidence interval
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DISCUSSION dysfunction on are

There is inter-dependence between insulin arf§€atmentis possib
thyroid hormones for normal cellular metabolism Our data showed that several factors were
so that diabetes mellitus and thyroid diseasegignificantly associated with thyroid dysfunction
can mutually influence the other disease proces#l type 2 diabetes, including gender, nationality,
When diabetes occurs in euthyroid individuals, ismoking, and autoimmune disease.
results in altered thyroid function tests with no In our study, we reported a higher prevalence of
clinical dysfunction. Thyroid diseases affectthyroid dysfunction among diabetic females. It is
approximately 10-15% of patients with DRf>*® well established that hypothyroidism is more
In the present study, the prevalence rate @ommon in diabetic females. In a study by
thyroid dysfunction among type 2 diabetic patient®erros et al. the prevalence of thyroid dysfunction
attending the selected primary health care censisr wwas 10.9% in females and 6.9% in maleéshe
12.9%. The above result are in agreement WitNHANES Il study reported that the prevalence of
previous studies showing an association betweeaubclinical hypothyroidism was 3.4% in males and
type 2 DM and thyroid dysfunctid®®*® A study by  5.8% in female&€® In addition, a study in 420 adult
Smithson et &> showed a prevalence of 10.8% offemales with type 2 DM randomly selected from
thyroid dysfunction in diabetic patients registemed participants in the community-based Fremantle
general practice. Another study by Perros é0 @ Diabetes Study showed that the prevalence of
a randomly selected group of 1,310 diabetic adultsubclinical hypothyroidism was 8.6%) This
estimated that the prevalence of thyroid dysfumctiofinding is probably associated with the higher
was found 13.4%. Also, a study in Jordan showegrevalence of obesity recorded in female
that the overall prevalence of thyroid dysfunctiordiabetic<>®
was 12.5% in type 2 DM patierff§ A recent study,  personal history of autoimmune diseases were
that was conducted in Saudi Arabia, reported @ncountered in a significant higher proportion of
higher rate (16%) of thyroid dysfunction in Saudicases than controls. This result goes in agreement
type 2 DM patient§: with recent publications that confirm an increased

The present study revealed different grades dficidence of autoimmune thyroid disease in type 2
thyroid dysfunctions. This goes in accordance witipm.®1%2229The reason for increased incidence of
reports of Suzuki et &% and Smithsof,’ who in  autoimmune thyroid disease in type 2 DM is
separate studies found altered thyroid hormongnknown. Possible mechanisms are genetic
levels of different magnitudes (both low and high) relationships between type 2 DM and thyroid
diabetic patients. The abnormal thyroid hormondisease. However infections and stress could be a
levels may be the outcome of the variousrigger factors!’'®
medications the diabetics were receiifigThese | the current study, smokers and ex-smokers

factors may explain the findings of low or highyere more liable to cases. Smoking is associated
thyroid hormone levels in diabetic subjel. with so many abnormalities of thyroid function. One
As reported in previous studies, we founccomponent of tobacco smoke is cyanide, which is
that, subclinical hypothyroidism was the mostonverted to thiocyanate, which inhibits iodide
common thyroid dysfunction (45.1%) followed byuptake and hormone synthesis. There are many
hypothyroidism (20.1%>*¥ The thyroid hormones other components of smoke that might have
are insulin antagonists that also potentiate tii@ac antithyroid action; decrease the binding of
of insulin indirectly’®” Thyroid hormones synthesis triiodothyronine to its receptors or its post-retcep
decreases in diabetes, and this could be respensibttions in the liver, muscle, or other organs; or
for the occurrence of low thyroid hormone levels irboth®? It was reported that smoking/nicotine creates
diabetics?® an artificially high metabolism that masks the
Before the current study the majority of patientsatigue/lethargy commonly seen in hypothyroidism.
with thyroid dysfunction (71.1%) were undiagnosedwhen the smoker quits, this masking is removed,
This suggests that thyroid function should bend the full effects of hypothyroidism on the
screened upon reception and then after bi-annualiyetabolism and thyroid are felt. And, for smokers
in diabetic patients to detect asymptomatic thyroigvith undiagnosed thyroid dysfunction, without
dysfunction that is increased in frequency a diabetproper thyroid hormone treatment, smoking
population®?¥ The study revealed that 58.3% ofcessation seems to double weight galammy, as
the 72 thyroid dysfunction patients who did the-antthey lose the appetite suppressant, metabolism-
TPO test were positive. The presence of anti-tllyroiupping effects of nicotine, and experience the full
peroxidase (TPO) antibodies is helpful in predigtin effects of the hypothyroidis/i?
the development of autoimmune thyroid disorder§, Kuwaiti patients were more liable for thyroid
especially hypothyroidism. Patients who have antiysfunction than non Kuwaiti, and this could be
TPO antibodies should be screened for thyroidyplained by the increased rates of marriage betwee
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relatives in Kuwaiti population that increase the8. Tunbridge WM, Evered DC, Hall R, Appleton D,
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