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his investigation aimed at assessing 
trends of TSH levels and associated 
factors in apparently normal subjects 
of urban Pakistan (Karachi). 
Materials and Methods: The survey 

was conducted in 2004 in Lyari, Karachi. Using a 
geographical imaging system, 85, 520 households 
were identified, of which 532 were randomly se-
lected; 867 adults aged ≥25 years consented to 
take part in the study. Blood samples from 324 
subjects were available for analyses. Subjects 
with previous history of thyroid disorders were 
excluded. 
Results

UConclusion U: This spectrum of TSH levels hig-
hlighted a high prevalence of increased serum 
TSH levels in the population studied, a trend 
that was associated with obesity and various li-
pid abnormalities. Further population based 
studies are needed to correlate these findings 
with clinical parameters of hypothyroidism. 
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Introduction 

Hypothyroidism, a common endocrine dis-
order resulting from deficiency of thyroid 
hormones, is more prevalent in females than 
males.1 It is usually a primary process in 
which the thyroid gland produces insufficient 
amount of thyroid hormones. The most 
common cause of hypothyroidism worldwide 
is iodine deficiency, with an overall preva-
lence of hypothyroidism reported to be 2–
5%.  

The estimated prevalences of hypothyroid-
ism and sub-clinical hypothyroidism in Paki-
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stan are 4.1 and 5.4% respectively.2 In India, 
the reported prevalence of hypothyroidism is 
25%.2,3 In the United States, the estimated  
prevalence of thyroid disease among people 
taking thyroid medications is 5%.4,5 

The overall sensitivity of TSH is (98%) and 
specificity is (92%), emphasizing the impor-
tance of using TSH in screening of subjects 
for early detection of sub-clinical hypothy-
roidism, to decrease the cardiovascular risks 
and to improve the overall outcome, by re-
duction in the morbidity and mortality related 
to hypothyroidism.6-8  

It has been reported that elevated TSH is 
associated with severe obesity.9 The Fram-
ingham offspring study also demonstrates the 
association of raised TSH with weight gain 
and the efficacy of using TSH in early detec-
tion of sub-clinical hypothyroidism.10 

The American Association of Clinical En-
docrinologists (AACE) recommends TSH 
measurement in women of child bearing age 
before pregnancy or during the first trimes-
ter.11 

One of the largest studies to date on the 
prevalence of thyroid disease, the Colorado 
Thyroid Disease Prevalence Study reported 
the prevalence of sub-clinical thyroid dys-
function to be 5%.12 

The American Thyroid Association re-
commends the measurement of thyroid func-
tion in all adults after the age of 35 years and 
every 5 years thereafter, which clearly un-
derscores the importance of screening in ear-
ly detection of sub-clinical hypothyroidism.7 

This study aimed as determining trends of 
TSH levels and associated factors in an ap-
parently normal urban population from the 
city of Karachi, Pakistan. 

: Mean age of subjects was 40.8±14.13 
years; 68.2% were females; mean values of waist 
circumference of males and females were 89.5±16 
cm and 87.8±15.7 cm respectively. Fifty-nine 
(18.2%) subjects had TSH>6.0 (mU/L) based on 
the ELISA laboratory reference range, used for 
the estimation of TSH. Based on the American 
Thyroid Association (ATA) guidelines, 159 
(49.07%) subjects had TSH<2.5, while 76 (23.45%) 
subjects with TSH between 2.5–4.0 mU/L as per 
ATA definition were in the “at risk” category. 
Thirty subjects (9.26%) had TSH levels between 
4.1–6.0 mU/L. A significant correlation was 
found between TSH and BMI and waist circum-
ference, whereas a weak, non significant one was 
observed between TSH and waist hip ratio. A 

strong association between overweight (BMI>23) 
and elevated serum TSH concentration (TSH>4.1 
mU/L) was also observed. 

 
Materials and Methods 

This is a sub-study of the Lyari survey 
which was conducted to estimate the preva-
lence of metabolic syndrome in urban Paki-
stan.13 The study was conducted between 
July and December 2004, by generating a 
computerized random sample of households 

in Lyari Town, Karachi, Pakistan, using a 
Geographical Imaging System.  

The Lyari Town Geographical Imaging 
System (GIS) was developed by the Popula-
tion Census Office, Statistics Bureau Sindh, 
and a research organization to define the 
geopolitical boundaries and population den-
sity of Lyari Town (2004 estimated popula-
tion, 700,000). This was done by dynamically 
linking the national census database to a pur-
pose-built GIS. This GIS ascribed unique 
identification numbers to 85,520 households. 
From among the initial households selected, 
532 households were randomly selected us-
ing GIS software and maps.  

If members of a selected household were 
absent or refused to participate, then the third 
door to the right of that house (while facing 
the door of the original house) was ap-
proached and consent to participate was 
sought. In case of further refusal or absence, 
the next consecutive door to the right was se-
lected; 867 adults ≥25 years , consented to 
take part in the study. These people were in-
terviewed by the field teams, and their an-
thropometric measurements were taken and 
blood samples were collected; 324 samples 
were available for analyses. Subjects with a 
history of thyroid disorders, or being cur-
rently treated were excluded from the study, 
as were pregnant patients. 

 
Anthropometry: Body weight (kg), height 

(cm), waist and hip circumference were 
measured in the standing position with sub-
jects wearing light clothing and no shoes. 
Body mass index (BMI) was calculated as 
weight divided by height in meters squared 
(kg/m2). Overweight and obesity were de-
fined as BMI between 23–24.9 kg/m2 and 
≥25 kg/m2 respectively.14 Waist circumfer-
ence was measured at the level of the umbili-
cus, while hip circumference was measured 
midway between the highest point of the iliac 
crest and the lowest ribs. The measurements 
were taken in cms and the waist hip ratio was 
calculated as weight / hip circumference. The 
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cutoff values of waist circumference were 
≥90 cms in men and ≥80 cms in women. 

Two blood pressure readings were taken 
and a mean value was used for the final 
measurement. 

 
Laboratory Assays: After an 8 hour fast, 

plasma levels of insulin, glucose and lipid 
profile were measured, results which are pre-
sented elsewhere;15 plasma levels of TSH 
(mU/L) reference range (0.27–6.0) were also 
determined by an immune analysis (ELISA), 
with a detection limit of about 0.1 mU/L. 

 
Statistical analysis  
All data were recorded in forms developed 

using TeleForm® version 6.01, optical char-
acter recognition software. Baseline charac-
teristics of the sample are presented as 
mean±SD and TSH values are given as me-
dian. 

Chi-square analyses were performed to ex-
amine the association between TSH and other 
associated factors. Association between TSH 

and BMI is shown by scatter plot, and its sig-
nificance is given by P value. 
 
Results  

Description of anthropometric and bio-
chemical parameters are provided in Table 1. 

Mean age of subjects was 40.8±14.13 
years. Of subjects, 104 (32.1%) were males 
and 220 (67.9%) were females. Mean values 
of waist circumference in males and females 
were 89.5±16 cm and 87.8±15.7 cm respec-
tively; female subjects were younger, but had 
higher BMI values. Males were older and had 
higher waist circumference and blood pres-
sure. In our study group, 59 (18.2%) subjects 
had TSH >6.0 mU/L, based on the laboratory 
reference range. High serum TSH levels 
(4.1–6.0 mU/L) were found in 30 (9.26%) 
subjects, while 76 (23.45%) subjects had 
TSH levels between 2.51–4.0 mU/L; in 145 
(44.75%), TSH levels were between 0.1-2.50 
mU/L and in 14 (4.32%) TSH levels ≤0.1 
mU/L were observed (Table 2).  

 
 

 

 

Table 1. Baseline characteristics of the sample 

 Males 
n= 104 (32%) 

Females 
n= 220 (68%) 

Overall 
n = 324 

Age (yrs) 45.1±15.7 38.7±12.8 40.8±14.1 
Waist Circumference (cm) 89.5±16.0 87.8±15.7 88.3±15.8 
Waist-to-hip ratio  0.93±0.11 0.91±0.16 0.91±0.14 
BMI (kg/m2) 23.9±7.2 26.0±7.0 25.3±7.1 
Systolic blood pressure (mmHg) 127.3±18.5 124.3±19.6 125.2±19.3 
Diastolic blood pressure (mmHg) 84.2±11.7 79.9±13.6 81.2±13.2 
* Mean±SD 

 



  Trends of Thyroid profiles in Karachi 15 
 

International Journal of Endocrinology and Metabolism  
 

 
Table 2. Categories of TSH, according to American Thyroid Association (ATA) guidelines 

TSH (mU/L) Males n (%)  
median 

Females n (%)  
median 

Overall n  
median 

≤0.1 4 (29) 
0.02 

10 (71) 
0.1 

14 
0.1 

0.1-2.5 53 (37) 
1.0 

92 (63) 
0.9 

145 
1.0 

2.5-4.0 53 (70) 
3.0 

23 (30) 
2.9 

76 
3.0 

4.0-6.0 8 (27) 
4.9 

22 (73) 
4.5 

30 
4.7 

>6.0 16 (27) 
9.85 

43 (73) 
9.2 

59 
9.2 

Overall   104 (32) 
2.15 

220 (68) 
2.8 

324 
2.6 

 

 

Although a significant correlation was 
found between TSH and BMI (p=0.00025) 
and waist circumference (Fig 1), a weak and 
non significant correlation was seen between 
TSH and waist hip ratio. A strong association 

was observed between overweight (BMI>23) 
and high serum TSH levels, which were also 
associated with various lipid abnormalities 
(Table 3).  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1. Association between TSH and BMI 
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Table 3. Association of TSH with overweight/ obestity and lipid abnormalities  

                  TSH (mU/L) according to ATA*               

 < 2.5  2.5–4 4-6 ≥ 6 
Over weight  
(BMI >23 kg/m2) 

3.36 (0.04)† 0.41 (0.3) 8.37 (0.003) 7.27 (0.005) 

Obesity  
(BMI >25 kg/m2) 

1.72 (0.11) 0.26 (0.35) 3.0 (0.05) 2.48 (0.07) 

High TG  
(>150 mg/dL) 

0.01 (0.51) 0.65 (0.25) 0.06 (0.46) 0.01 (0.512) 

Low HDL  
(male <40mg/dL) 

0.28 (0.37) 0.14 (0.444) 0.42 (0.341) 0.25 (0.412) 

Low HDL  
(female <50mg/dL) 

0.54 (0.268) 0.29 (0.341) 0.02 (0.494) 0.31 (0.345) 

High LDL  
(>100 mg/dL) 

0.36 (0.312) 0.22 (0.364) 0.06 (0.45) 0.006 (0.525) 

High cholesterol  
(>160 mg/dL) 

0.85 (0.2) 0.46 (0.29) 0.024 (0.48) 0.009(0.51) 

* ATA Laboratory reference for TSH, 0.27-6.0 mU/L; † Chi Square (P value) 
 
 
 
 

Discussion 
Our study showed a high prevalence of in-

creased serum TSH levels in the urban popu-
lation of Karachi, Pakistan, strongly support-
ing the previously reported correlation be-
tween serum TSH levels and the degree of 
obesity.15 Sub-clinical hypothyroidism is de-
fined by normal serum free T4 levels and se-
rum TSH levels above the upper limit of the 
reference range.16  

Serum level of TSH is a reliable index of 
the biological activity of thyroid hormones. 
Being the prime regulators of energy balance, 
the contribution of thyroid hormones in obe-
sity has been the subject of numerous clinical 
studies. Measurement of serum level of TSH 
has been a consistent component of various 
studies on the relationship between thyroid 
function and obesity.17 

The detrimental effects of elevated levels 
of serum TSH on the cardiovascular system 
have been reported and follow up studies 
have shown an increase in the risk of devel-
opment of overt thyroid dysfunction in sub-
jects with high normal serum TSH levels.18,19 

In our study, 89 (27.46%) subjects had rela-
tively high TSH levels TSH>4.1 (mU/L). 
Variations in thyroid function are seen be-
tween individuals within the normal range, as 
documented by small individual variations in 
thyroid hormones and TSH.20 Similarly, con-
siderable differences may be seen in thyroid 
function among populations when estimated 
by median serum TSH levels; genetic and 
environmental factors play an important role 
in the development of such differences in 
thyroid functions;21 such variations are prob-
ably caused by a number of primarily envi-
ronmental factors of which iodine intake lev-
el seems to be of major importance.22,23 

The American Association of Clinical En-
docrinologists (AACE) in January 2003 rec-
ommended that “doctors consider treatment 
for patients who test outside the boundaries 
of a narrower margin, based on a target TSH 
level ranging between 0.3 and 3.0; AACE be-
lieves the new range will result in proper di-
agnosis for millions of Americans who suffer 
from a mild thyroid disorder, but have gone 
untreated until now”.11 Based on the AACE 
guidelines, the number of subjects having 
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high serum TSH levels increased from 89 
(27.46%) to 132 (40.74%) which is quite sig-
nificant. TSH>6 (mU/L) was found in 59 
(18.2%) subjects as per the laboratory refer-
ence range. 

The importance of diagnosing mild thyroid 
disorder and sub-clinical hypothyroidism 
cannot be underestimated because if not 
treated, they can severely compromise the 
quality of life. Untreated thyroid disease can 
cause or contribute to various health prob-
lems like weight problems and obesity, heart 
disease, elevated cholesterol, osteoporosis, 
infertility, miscarriages and depression. 

Increased serum TSH levels in our study 
were also associated with increase in BMI. In 
subjects with BMI of 25 or more the mean 
TSH values were >6.0 mU/L, a finding that 
correlates with various other clinical stud-
ies.17,24,25 

It is not known at the present time whether 
an increased TSH level favors the deposition 
of fat or, on the contrary, the excessive ac-
cumulation of fatty tissue increases TSH se-
cretion. There is an established association 
between overt thyroid dysfunction and 
weight changes because weight gain is a con-
stant phenomenon in hypothyroidism.26 Vari-
ous studies have concluded that weight gain 
increases serum levels of TSH, while others 
showed no relationship between TSH and 
body weight.15,27-29 

A cross sectional study found a higher BMI 
among women with sub-clinical hypothyroid-
ism of borderline statistical significance, 
whereas the opposite association was found 
among men;30 the spectrum of TSH levels in 
the given population highlighted a high 
prevalence of sub-clinical hypothyroidism in 
the community. 

We observed a high frequency (18.82%) of 
increased serum TSH levels in the urban 
population of Lyari Town in the city of Kara-
chi. All the major ethnic groups in Pakistan 
reside in this locality with a mixed socioeco-
nomic status. Our study area is not an en-
demic area for iodine deficiency. Further-
more the salt used by the general population 
of Karachi including Lyari is fortified with 
iodine. 

To mention study limitations, this is a small 
community based observational study with a 
small sample size, therefore the observations 
cannot be generalized for the Pakistani popu-
lation as a whole; however this study is help-
ful in interpreting trends of TSH in the urban 
community. Another limitation of our study 
is that we did not measure free thyroxine lev-
els. Also high TSH levels were not correlated 
with clinical parameters. Nonetheless serum 
TSH concentrations are generally considered 
to be the most sensitive marker of thyroid 
function and serum levels of TSH are used to 
detect thyroid disease and monitor the effec-
tiveness of treatment.10 

The association between increased serum 
TSH levels and obesity with resultant adverse 
effects on physical and mental health necessi-
tates the early detection and treatment of this 
condition.  

To conclude the spectrum of TSH levels 
observed a high prevalence of increased se-
rum TSH levels in the population, a trend that 
is associated with obesity and various lipid 
abnormalities. Further population based stud-
ies are needed to correlate these findings with 
clinical parameters of hypothyroidism.  
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