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ABSTRACT
Background Subclinical hypothyroidism is mild 
thyroid hormone deficiency, defined by elevation of 
serum thyroid-stimulating hormone concentration 
despite a normal free T3, free T4 level, can be 
distinguished by clinical and circumstantial 
observations from other conditions that cause this 
constellation of laboratory findings. The aim is to find 
the prevalence, anthropologic, and metabolic 
changes associate subclinical hypothyroidism(SH) in 
adult patients presented to obesity research and 
therapy unit (ORTU 
Objective: To find the prevalence of subclinical 

hypothyroidism (SH) in adult obese patients 

presented to obesity research and therapy unit 

(ORTU) in AL-Kindy College of medicine and to 

describe the anthropologic and metabolic 

presentation of subclinical hypothyroidism in adults 

obese patients presented to ORTU. 

Method: A retrospective descriptive study of adult 
obese males and females patients attending ORTU 
during the period February 2013 to February 2014 
aging 20-60 years. Patients grouped according to 
age and BMI. In addition to TSH, glucose, 
cholesterol, triglycerides and HDL are measured, 
results tabulated and analyzed. 
 
Results: This study revealed that (6.9%)  had SH , 
91 (86.7%) were females and 14 (13.3%) were 

males. TSH in patients with SH significantly rise with 
age (8.31 to 11.16 mu/l), in addition fasting glucose 
(104 to 116 mg/dl), total cholesterol and triglycerides 
also rise significantly. Increasing BMI associated 
with significant elevation of the mean level of TSH in 
patients with subclinical hypothyroidism (7.32 to 
11.32 mu/l in BMI above 40). The same findings of 
the effect of increasing BMI on the mean level of 
fasting glucose (104 to 115), cholesterol and 
triglycerides.  
Conclusion: Prevalence of subclinical 
hypothyroidism in ORTU is about 6.9% with a 
significant association of increasing TSH with age 
and BMI. There were elevated fasting glucose, 
cholesterol, and triglycerides in SH patients that also 
increased significantly more with age and BMI. 
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ubclinical hypothyroidism is mild thyroid 
hormone deficiency, defined by elevation of 
serum thyroid-stimulating hormone 
concentration despite a normal free thyroxine 

level, can be distinguished by clinical and 
circumstantial observations from other conditions 
that cause this constellation of laboratory findings. In 
most but not all clinical trials, thyroxin treatments of 
patients with mild hypothyroidism have been shown 
to lower atherogenic lipid levels and relieve certain 
somatic and neuropsychiatric symptoms. Treatment 
also prevents progression to overt hypothyroidism, 
which is likely to occur in patients who are older, 
have circulating thyroid autoantibodies, or have a 
serum TSH level greater than 10 mU/L.(1) The 
worldwide prevalence of subclinical hypothyroidism 
ranges from 1 to 10 percent; the highest age and 
sex-specific rates are in women older than 60 years 
of age, approaching 20 percent in some reports.(2) 
       Studies have demonstrated that serum levels of 
total cholesterol and LDL cholesterol are higher in 
patients with subclinical hypothyroidism than in 
euthyroid controls.(3) Changes in high-density 
lipoprotein (HDL) cholesterol were heterogeneous 

among the studies and were not statistically 
significant. (4) 
       In various studies on adult obese individuals, 
thyroid hormone and thyroid-stimulating hormone 
(TSH) concentrations have been described as 
normal or elevated.(5) The causes underlying these 
alterations are not known although several theories 
have been proposed. These include an increased 
deiodinase activity, as suggested by the increase in 
total triiodothyronine (T3) and free T3 (fT3) reported 
in some subjects. (6) The reported high conversion 
rate of T4 to T3 in obese patients has been also 
interpreted as a defense mechanism, capable of 
counteracting the accumulation of fat by increasing 
the energy expenditure. (7) Another mechanism 
claimed to explain the high values of T3 and fT3 has 
been related to the fact that the expressions of both 
TSH and thyroid hormones are reduced in 
adipocytes of obese subjects as compared to 
individuals of normal weight. This would prompt a 
decreased tissue responsiveness to circulating 
thyroid hormones and would also explain the 
consequent increased compensatory secretion of 
TSH.  Another potential cause of increased blood 
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concentration of TSH may be the high levels of 
leptin, found in obese subjects. (8) A further 
explanation could be the inflammatory state that 
characterizes obesity. (9) The aim of the study was 
to find the prevalence of subclinical hypothyroidism 
(SH) in adult obese patients presented to obesity 
research and therapy unit (ORTU) in AL-Kindy 
college of medicine. Also to describe the 
anthropologic and metabolic presentation of 
subclinical hypothyroidism in adults obese patients 
presented to ORTU. 

Methods:  A retrospective descriptive study of adult 
obese males and females patients attending ORTU 
during the period Feb 2013 to Feb 2014 aging 20-60 
years. 
Inclusion criteria: Diagnosis of subclinical 
hypothyroidism established when the patient TSH 
exceed 5 mu/L with normal T3 and T4 levels and no 
obvious clinical signs of hypothyroidism. 
Exclusion criteria: Those with previous or present 
diagnosis of clinical hypothyroidism and clearly high 
Thyroid stimulating hormone(TSH) level or taking 
thyroxin.  
       For all patients weight, height and body mass 
index (BMI) measured and total T T3 (0.9-2.3 
nmol/l), total thyroxine (TT4) (60-120 nmol/l),TSH 
(NV 0.2-5.0IU/L), fasting blood glucose (FBG), total 

cholesterol, triglycerides, and high density 
lipoprotein (HDL) are tested. 
Statistical analysis: Means and percentages are 
used in addition SSPS version 16 used to measure 
significance, where  P value less than 0.5 
considered significant using t-test and chi-square 
test. 
Results: The total sum of adult patients (20-60) 
years age attending ORTU during (Feb 2013- Feb) 
2014 are 1518, 1285 (84.6%) were females and 233 
(15.4%) were males, 105 (6.9%) of them had SH , 
91 (86.7%) were females and 14 (13.3%) were 
males. 
Table 1 show that TSH  in patients with subclinical 
hypothyroidism significantly rises with age (8.31 to 
11.16 mu/l), in addition the fasting glucose (104 to 
116 mg/dl), total cholesterol and triglycerides also 
rise significantly while there was no significant effect 
of age on HDL. 
Increasing BMI associated with significant elevation 
of mean level of TSH in patients with subclinical 
hypothyroidism (7.32 to 11.32 mu/l in BMI above 40) 
as it is evident in table 2, the same findings of  the 
effect of increasing BMI on mean level of fasting 
glucose (104 to 115 mg/dl), cholesterol and 
triglycerides in those with subclinical hypothyroidism 
is also significantly noticed while no effect of 
increasing BMI on level of mean HDL is found. 

 

                       Table 1:  Metabolic parameters according to age in patients with subclinical hypothyroidism.     
       

                 

Parameter Age 

20-39 years 

Age 

40-60 years 

 

 mean SD Mean SD P value 

TSH IU+/l 8.31 2.56 11.16* 2.32 < 0.5 

FBG mg/dl 104 7.80 116* 10.68 < 0.5 

Cholesterol mg/dl 223 17.50 246* 15.85 < 0.5 

TG mg/dl 171 12.65 178* 14.31 < 0.5 

HDL mg/dl 42 5.20 40 4.23 > 0.5 

                     *P< 0.5 

 

      Table 2:  Metabolic parameters according to BMI in patients with subclinical hypothyroidism. 
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Parameter BMI 

30-34.9 

BMI 

35-39.9 

BMI 

≥40 

 

 mean SD mean SD mean SD P value 

TSH IU/l 7.32 3.33 9.68* 2.48 11.32* 3.12 < 0.5 

FBG mg/dl 104 6.70 109* 8.90 115* 7.34 < 0.5 

Cholesterol 

mg/dl 

221 20.55 235* 14.78 248* 18.50 <0. 5 

TG mg/dl 160 15.68 168* 17.65 182* 13.70 <0. 5 

HDL mg/dl 39.55 4.45 40.30 3.87 38.78 3.30 > 0.5 

       *P< 0.5 

 

Discussion: prevalence of subclinical 
hypothyroidism in ORTU is about 7% of the 
attendants in the year 2013, most of them (more 
than 85%) are females. This is because most of our 
attendance are females, but it is well known that 
thyroid diseases are more common in females. The 
prevalence of subclinical hypothyroidism  ranges 
from 1–20% and is twice often in women as in men, 
by the age of 15 years, prevalence of disorder is 
about 17% in women and 7% in men.(10) The 
frequency of conversion to overt hypothyroidism in 
those patients approaches 14% and was more 
commonly observed in female patients.(11) 
Worldwide, in adults, a prevalence of 1-10% has 
been noted in various communities. The risk of 
developing SH increases with female gender, 
advanced age, and greater dietary iodine intake.(12) 
The prevalence of SH in elderly has been estimated 
at 7-26%. (13) This study also confirms the 
association of increasing TSH with age. 
 Data suggest that diabetes mellitus and primary 
hypothyroidism are common disorders in elderly 
subjects.(14) This study data show similar effect with 
elevated fasting glucose in SH patients that increase 
more with age significantly. Even mild elevations of 
TSH are associated with changes in lipid profile 
significant enough to raise the cardiovascular risk 
(15). A study confirms a gender differentiation in the 
relationship between hypothyroidism and the lipid 
profile, which is substantially influenced by age, 
especially in patients with mild thyroid impairment 
(TSH<10 IU/L).(16)  This study confirms similar 
results for SH patients. Other results suggest that 
the effect of hypothyroidism in the lipid metabolism is 
more marked in patients with higher serum TSH 
levels.(17) While this study show no significant 
change in HDL. Other studies show that subclinical 
hypothyroidism was associated with higher BMI, 

diastolic hypertension, higher total cholesterol and 
triglycerides levels and higher total cholesterol/HDL 
cholesterols ratio. (18) This study also confirms the 
association of BMI with hypercholesterolemia and 
hypertriglyceridemia in patients with SH but the 
change in HDL was not significant. Data has led to 
the view that an increase in body weight can be 
attributed to diverse thyroid function (as it is 
expressed by TSH levels) even in euthyroid 
subjects.(19) This association could also detected in 
the results of the present study. In this study 
statistically significant positive correlation between 
BMI and thyroid function in women was found while 
in men the correlation was not statistically 
significant. The alterations in thyroid function are 
mainly primary while changes in body weight are 
secondary. The reason may be simple or 
multifactorial, and the biological mechanism is not 
completely known.(20) We conclude that the 
prevalence of subclinical hypothyroidism in ORTU is 
about 7% most of them were females. With a 
significant association of increasing TSH with age 
and BMI. There was elevated fasting glucose, 

cholesterol, and triglycerides in SH patients that also 
increase significantly more with age and BMI. 
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