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ABSTRACT 

Objective: To compare the effect of age, gender and duration of diabetes mellitus on thyroid dysfunction in patients of 
diabetic  
Study Design: Comparative cross sectional study. 
Place and Duration of Study: Medicine department, Combined Military Hospital, Peshawar, from Oct 2015 to Oct 2017. 
Methodology: The study was conducted after taking permission from hospital ethical review committee. Information was 
entered in the proforma, which included demographic information like age in years, gender, duration of disease and type of 
diabetes mellitus (DM) type. Already diagnosed patients with diabetes mellitus were included in the study. Thyroid function 
tests were carried out by standard laboratory procedure. 
Results: A total of 179 patients were included in our study, 114 (63.7%) were female and 65 (36.3%) were male. Mean body 
mass index in our study was 29.85 ± 3.88 kg/m2. Out of 179 patients 46 (25.7%) had thyroid dysfunction (TD). Out of the 46 
patients with thyroid dysfunction, 14 patients (7.8%) had clinical hypothyroidism, while subclinical hypothyroidism was seen 
in 25 patients (14%). Clinical hyperthyroidism was reported in 3 (1.7%), while subclinical hyperthyroidism in 4 (2.2%) patients 
respectively.  
Conclusion: Age of patients, gender and duration of disease affect thyroid functions in patients with diabetes mellitus. 
Thyroid profile should be carried out in diabetic patients whose blood sugar level is difficult to control. 
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INTRODUCTION 

Among the endocrine disorders, worldwide, 
thyroid disorders and diabetes mellitus are the most 
frequently observed problems. Currently, the literature 
shows that almost 8.8% of the world population is 
diabetic1. In 2016-17 national diabetic survey of Pakis-
tan was carried out in different parts of the country 
and 26% of the Pakistani population was found to       
be diabetic2,3. The prevalence of thyroid dysfunctions 
among diabetics is not uniform globally but vary sig-
nificantly in different parts of the world. In Western 
countries 10% of the diabetic patients have been re-
ported to suffer from thyroid disorders4. Whereas in 
Asian countries the figure is much higher with 28% 
reported from India5. In Pakistan, 15% of the patients 
with diabetes mellitus have been reported to have 
associated thyroid disorder6. 

A large number of patients with diabetes mellitus 
have associated  thyroid disorders. Multiple mecha-
nisms have been suggested for the association of thy-
roid disorders with diabetes mellitus, however, this 
association seem to be complex. With long term dia-

betes mellitus, hormonal secretions activity of pituitary 
and thyroid glands is altered due structural changes in 
the secretory mechanism7. A blunted response to diffe-
rent hormones is observed throughout the hypotha-
lamus, pituitary and thyroid axis in patients with dia-
betes mellitus. In diabetic patients, decrease synthesis 
of thyrotropin releasing hormone (TRH) from hypo-
thalamus has been observed. One theory is that the 
reason for hypothyroidism in these patients may be 
decrease secretion of TRH. There are several mecha-
nisms by which metabolism of glucose is affected by 
thyroid hormones. Iodothyronines, in high concentra-
tion, blunt the response to insulin and thus prone to 
diabetes mellitus. Similarly, in low concentration Iodo-
thyronines play a protective role against diabetes mel-
litus. In hyperthyroid states, high basal metabolic rate 
leads to increased rate of degradation of insulin, as a 
result the half-life of insulin is decreased, rendering 
patient susceptible to hyperglycemic state. Thus both 
low and high level of thyroid hormones alters diabetic 
pathology8,9,10. 

The rationale of our study was to find out the 
effect of age, gender and duration of diabetes mellitus 
on thyroid dysfunction. If gender differences and 
duration of diabetes mellitus are found to affect thy-
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roid dysfunctions significantly, then thyroid functions 
test may be recommended in these patients routinely. 
Also treating thyroid disorders concomitantly in dia-
betic patients may reduce mortality and morbidity in 
these patients. 

METHODOLOGY 

This comparative cross-sectional study was 
carried out in the department of medicine, CMH, 
Peshawar, from Oct 2015 to Oct 2017. WHO calculator 
was used to calculate sample size. By taking preva-
lence 13.4%, 8 margin of error = 5% and confidence 
level ‘CI 95%, total sample size of 179 patients was 
calculated. The sampling technique used was non-
probability consecutive sampling. Patient included in 
the study were of either gender with age group of        
20-60 years and having diabetes mellitus type 1 with 
duration of >1 and known case of diabetes mellitus 
type 2 with duration of more than one year. Age group 
was divided into 4 categories: 20-30 years, 31-40 years, 
41-50 years and 51-60 years. Similarly, disease duration 
was divided into 3 categories: 1-4 years, 5-8 years and 
9-12 years. Non consenting patients, known thyroidal 
disease, critically ill patients, patients with congestive 
cardiac failure, post myocardial infarction, pregnancy, 
chronic renal failure and chronic liver disease were 
excluded from the study. 

This study was conducted after approval from 
ethics review committee. Consenting cases, meeting 
inclusion criteria were enrolled in the study from the 
Medicine Department, Combined Military Hospital 
Peshawar. Permission from the institutional ethical 
review committee was taken prior to conducting the 
study. Informed consent was obtained from all the 
patients for assigning them to the study and using 
their data in research. Blood sample were collected           
in a sterile manner after an overnight fast for serum 
thyroid stimulating harmon (TSH) and functional T4 
(FT4) levels. Thyroid function were analyzed by RIA 
(Radio-immunoassay). Baseline laboratory investiga-
tions including the complete blood count, glycosylated 
hemoglobin (HbA1c) were also carried out. The find-
ings of variables as mentioned above were entered in 
proforma attached as annexure. 

Presence of any above condition was labeled as 
Thyroid dysfunction. SPSS-20 was used to analyze the 
data. Mean ± SD were calculated for age, duration of 
disease and body mass index. Percentages and freq-
uencies were calculated for gender and different thy-
roid dysfunctions. Chi square test was applied and p-
value ≤0.05 was taken significant. 

RESULTS 

A total of 179 patients were included in our study. 
Age of study cohort ranged from 24-55 years. Mean 
age of the patients was 41.58 ± 9.42 years. Of the total 
patients, 65 (36.3%) were male and 114 (63.7%) were 
female. Mean duration of disease (in years) of study 
group was 6.80 ± 2.54 years. Mean BMI in our study 
was 29.85 kg/m2 with the standard deviation of ± 3.88. 
Forty six (25.7%) patients had thyroid dysfunction and 
133 (74.3%) had no thyroid dysfunction. Frequency 
distribution of age showed that 35 (19.6%), 42 (23.5%), 
66 (36.9%) and 36 (20.1%) patients were in age group 
20-30 years, 31-40 years, 41-50 years and 51-60 years 
respectively. Duration of disease of 41 (22.9%) patients 
were between 1-4 years, 94 (52.5%) patients were bet-
ween 5-8 years and 44 (24.6%) patients were between 
9-12 years. Fifty (27.9%) patients had T1DM and 129 
(72.1%) had T2DM (table-I, II & III). 

DISCUSSION 

The fact that diabetes mellitus and thyroid dys-
functions are interlinked is well established. Despite 
such a strong association between both endocrino-
pathies, routine screening for thyroid dysfunction in 
diabetic patients is not carried out11,12. This study focu-
sed on co-existence of both endocrine disorders. In    
our study, we reported that 46 out of the 179 patients 
(25.7%) had thyroid dysfunction in all. This reflect a 

Table-I: Thyroid dysfunction according to age (n=179). 

Age (Years) 
Thyroid Dysfunction p-

value Yes No 

20-30 07 (20%) 28 (80%) 

0.19 

31-40 08 (19%) 34 (81%) 

41-50 23 (34.8%) 43 (65.2%) 

51-60 08 (22.2%) 28 (77.8%) 

Total 46 (25.7%) 133 (74.3%) 
 

Table-II: Thyroid dysfunction according to gender 
(n=179). 

Gender 
Thyroid Dysfunction p-

value Yes No 

Male 19 (29.2%) 46 (70.8%) 

0.41 Female 27 (23.7%) 87 (76.3%) 

Total 46 (25.7%) 133 (74.3%) 
 

Table-III: Thyroid dysfunction according to duration of 
disease (n=179). 

Duration of 
Disease (yrs) 

Thyroid Dysfunction p- 
value Yes No 

01-Apr 09 (22%) 32 (88%) 

0.62 
05-Aug 27 (28.7%) 67 (71.3%) 

09-Dec 10 (22.7%) 34 (77.3%) 

Total  46 (25.7%) 133 (74.3%) 
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significant prevalence of TD among our diabetic pati-
ents, both type 1 and 2, when compared to other stu-
dies. Perros et al, screened diabetic patients for thyroid 
dysfunctions by detecting serum levels of thyroid sti-
mulating hormone and free thyroxin. Total number of 
patients included in their study were 1310 and 13.4% 
patients were found to have thyroid dysfunctions. 
Additionally, it was shown that female with diabetes 
mellitus were frequently found (31.4%) to have thyroid 
disorders as compared to male13. Similarly, a Greek 
study also looked for the prevalence of thyroid dys-
functions in diabetic patients. It found that 12.3% of 
diabetic patients had associated thyroid disorders. 
Again female with diabetes had highest prevalence of 
thyroid dysfunction. Another finding in their study 
was that dyslipidemia was more prevalent in thyroid 
dysfunctions patients and these patients had increase 
BMI14. A study conducted in Nigeria by Udiong et al, 
reported that among diabetic patients the prevalence 
of thyroid disorders was 46.5%: of which, hypothyroi-
dism was reported in 26.6%, while hyperthyroidism in 
19.9% of diabetics15. None of the study has reported 
such high prevalence of TD in DM so far. Geffari et al16 
reported a prevalence of 28.5% and a Spainish study 
conducted by Diez et al17, reported 25.3% of overall 
thyroid dysfunction in T2DM, while we reported over-
all thyroid dysfunction in 25.7% of diabetic patients 
both type 1 and 2. The commonest thyroid disorder in 
this study, was sub-clinical hypothyroidism in 14.0% 
diabetic patients, while Perros reported 4.8%, Geffari et 
al, reported 9.5% and Diez et al, reported 10.7% of SC-
hypo respectively. The prevalence of clinical hypothy-
roidism was 7.8% in this study, while Geffari reported 
15.3%, Diez 15.1% and Perros 0.9% respectively. 

As far as hyperthyroidism is concerned, clinical 
hyperthyroidism was seen in 1.7% and sub-clinical 
hyperthyroidism in 2.2% in our study diabetic patients, 
while Diez reported 3.5% and Geffari reported 0.5% of 
hyperthyroidism in their studies respectively.  Almost 
all studies have shown a predominance of female gen-
der, whenever co-existence of both disorders is seen. 
We also reported the predominance of female gender. 
Although TD was more prevalent with increasing age 
but statistically it was not significant, thus our study 
also denied the co-relation between increasing age and 
TD, as what has been reported by certain studies. 
Additionally, the association of TD with both types of 
diabetes showed that the prevalence of TD was seen    
in 6.7% of T1DM, and 18.99% of T2DM. Among pati-
ents with diabetes mellitus, thyroid autoimmunity is 
strongly associated with thyroid dysfunction: the co-

existence of the two is explainable due to the well-
known fact that both disorders share common auto-
immune etiology. The interaction between thyroid 
hormones and insulin is complex. In diabetic patients 
the production of thyrotropin releasing hormone is 
reduced and this may be the reason for decrease 
synthesis of thyroid hormone in patients with diabetes 
mellitus. Insulin is an anabolic hormone and increases 
serum level of free thyroxin that may render a patient 
to develop hyperthyroidism per se. Also it has been 
shown that some drug used for the treatment of 
diabetes mellitus, like phenylthioureas, increase level 
of thyroid stimulating hormone by suppressing serum 
level of free thyroxin. Serum level of thyrotropin 
releasing hormone and thyroid stimulating is altered 
by serum sugar level of diabetic patients which in turn 
is in affected by insulin. The presence of both hypo-
thyroidism and hyperthyroidism in our study cohort 
may also be due to altered production and secretion of 
thyrotropin releasing hormone. Failure to recognize 
the TD in diabetic patients may be primary cause for 
poor glycemic control. One of the study had shown        
a significant co-relation between TSH and HbA1c 
(glycated hemoglobin), when glycemic control was 
evaluated in patients with SC-hypo18. Despite the     
fact that, we observed the TD in patients with both un-
controlled and controlled sugars, the more patients in 
the uncontrolled sugars group had TD, compared to 
those with control basal sugar levels. Further studies 
are needed to establish this corelation.  

On the basis of result we would like to recom-
mend that patients with diabetes mellitus should be 
routinely screened for thyroid disorders. Additional 
studies are required from our region, to establish this 
co-existence of the two commonest endocrine disor-
ders, so that an effective screening, diagnostic and 
treatment strategy could be made. 

CONCLUSION 

Age of patients, gender and duration of disease 
affect thyroid functions in patients with diabetes 
mellitus. A high index of suspicion should always be 
kept in mind for TD in diabetic patients, especially 
difficult to treat diabetes. 
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