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ABSTRACT The objective of the study was to examine thyroid dysfunction as a measurement of viability and the cost-
effectiveness of universal screening in Central India. It is a first study in the Central India to analyze the order-

ing pattern of thyroid related tests referred by clinicians to the Department of Medicine SAIMS, from March 2012 to July 
2013. The thyroid function tests were analyzed for four different screening strategies. Thyroid stimulating hormone, T3, T4, 
FT4 and FT3 estimation was doneon automated immunoassay analyzer.
The findings of this study sustain to theTSH measurement as the gold standard when do screening for thyroid disease, a 
normal sensitive TSH test alone is sufficient to rule out thyroid dysfunction in patients. It is possible that thyroid screen-
ing may present with transient abnormalities of no particular clinical significance, and would therefore be a cost effective 
practice.

Introduction
Thyroid diseases are common,non-specific, clinical con-
sequences of many medical, neurological and psychiatric 
conditions and tend to affect women disproportionately. 
Disorders of the thyroid gland include clinical and subclinical 
hyperthyroidism, hypothyroidism, goiter and thyroid cancer 
[1]. Thyroid dysfunction can be diagnosed accurately and is 
amenable to treatment. Due to the wide range of specific 
and non-specific symptoms of thyroid diseases, thyroid func-
tion tests (TFT) are among the most frequently prescribed 
laboratory procedures [2].

Commonlydone tests to diagnose thyroid disorders in-
clude estimationof thyroid stimulating hormone (TSH) 
along with thyroidhormones, tri iodothyronine (T3) & tetra 
iodothyronine(T4) either in total or free form.The guidelines 
ofAmerican thyroid association and American Associationof 
Clinical Endocrinologists recommend serum TSHmeasure-
ment as the single most reliable test to diagnoseall common 
forms of hypothyroidism and hyperthyroidismparticularly in 
the ambulatory setting [3,4]. Thyroidstimulating hormone 
confirms or excludes the diagnosis inall patients with primary 
hypothyroidism, an elevatedconcentration being present in 
both overt and mild hypothyroidism [5].Patients with hyper-
thyroidism have serum TSH concentration less than 0.1mIU/
ml and usually less than 0.05mIU/ml. A serum TSH within the 
euthyroid reference interval almost always eliminates adiag-
nosis of hyperthyroidism [6]. Free T4 levels can beordered 
when TSH level is abnormally high or low. ThisTSH centered 
strategy for initial evaluation of thyroid function is both cost 
effective and medically efficient[7,8].The appropriate use of 
these tests remains controversialand medical practice may 
vary from the guidelines.The various studies done to evalu-
ate the orderingpattern of thyroid function tests indicate that 
frequencyof order of TFT is much higher than that of onlyTSH 
[9,10]. So the aim of our study is to analyze the ordering pat-

tern ofthyroid related tests so that it can be cost effective.

Material and Method
This study was designed to analyze the ordering pattern of 
thyroid related tests referred by clinicians of the department 
of Medicine SAIMS, from March 2012 to July 2013. The thy-
roid function tests were analyzed for fourdifferent screening 
strategies. (a. According to age and sex b.Combinations of 
thyroid related tests ordered c. Different combinations of thy-
roid related tests ordered d.Overall cost utility). Analysis of 
results was done to find out the percentage of abnormal re-
ports. The criterions for abnormal reports were results higher 
orlower than the reference interval and thus included sub-
clinicalcases also.Thyroid stimulating hormone, T3, T4, FT4 
and FT3were the assays performed in our lab. Estimation was 
done on automated Analyser (Elcysis 2010, Hitachi).

Results and Discussion
The incidence and pattern of changes in thyroid function 
tests were studied in patients and the cost effectiveness of a 
systematic screening program for thyroid dysfunction was es-
timated. Thyroid testing was screened on 3169 of which 172 
(5.4%) contained missing or incomplete clinical data there-
fore excluded from the study. Out of remaining 2997, 2616 
(87.2%) were female and 381 (12.8%) were male patients. 
This significant difference may be due to the bias of clinician 
in suspecting thyroid disorder in female patients as these are 
common in females as compared to males [11]. Higher rate 
of testing of thyroid hormones in females has been reported 
in previous studies also [12, 13]. Analysis of age wise distri-
bution of samples was done to know about the susceptibility 
to thyroid disease among people of different age groups. 
High prevalence of thyroid disorders has been found in age 
groups of 21–50 respectively (Table 1). High prevalence of 
thyroid disorders hasbeen reported in age groups of 21–35 
and 20–55 respectivelyin previous studies from India [12, 14].
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Table 1: Distribution of patients according to age and sex

10-20 21-30 31-40 41-50 51-60 61-70 71-80

Male 2 
(0.5%)

158 
(41.4%)

108 
(28.3%)

73 
(19.2%)

21 
(5.6%)

14 
(3.7%)

5 
(1.3%)

Fe-
male

145 
(5.5%)

867 
(33.1%)

721 
(27.6%)

591 
(22.6%)

241 
(9.2%)

39 
(1.4%)

12 
(0.6%)

Total 147 
(5%)

1025 
(34.3%)

829 
(27.6%)

664 
(22.1%)

262 
(8.7%)

53 
(1.7%)

17 
(0.6%)

The case-finding strategies for thyroid dysfunction as a first-
level measurement, the viability of such prescribed labora-
tory procedures and the cost entailed in administering TFTs. 
On the whole, the present study has demonstrated that there 
is a temporal relationship between first-level measurement 
and eventual diagnosis [15]. There was also a discrepancy be-
tween initial diagnosis and subsequent diagnosis confirmed 
by using TFT. With a few exceptions, the results of the TFT 
were not remarkable. It is worthwhile noting that most of the 
cases could have been diagnosed by clinical impression only. 
The samples were ordered for different combinations of thy-
roid function tests. 48.9% of total samples were ordered for 
complete thyroid profile which includes T3 + T4 + TSH. Thy-
roid stimulating hormone was the investigation requested in 
35.8% of samples. FT3 + FT4 + TSH were the investigations 
marked in 6.4%of samples. 3.3% of samples required FT4 + 
TSH (Table 2).

Among the TFT profile samples, 1969(65.7%) had same re-
sults within reference interval for all the three parameters and 
thus excluded thyroid disorder. Typical biochemical picture 
suggestive of hypothyroidism was observed in 11 (0.3%) had 
high and 13(0.4%) low TSH but T3 or T4 found normal. Typi-
cal biochemical picture suggestive of hypothyroidism was 
observed in 4.1% of samples. Raised concentration of thyroid 
hormones with low TSH levels suggestive of hyperthyroidism 
was seen in 3.2% of samples.

Table 2: Analysis of different combinations of thyroid re-
lated tests ordered

Investigations ordered No of samples (2997)
T3 + T4 + TSH 1468(48.9%)
TSH 1074(35.8%)
FT3 + FT4 + TSH 189(6.4%)
FT4 + TSH 99(3.3%)
T3 + T4 74(2.5%)
T4 + TSH 39(1.3%)
Other (T4/FT4/T3/T3 + TSH/
FT3+ TSH) 54(1.8%)

In 516(17.3%) found high TSH with normal value for thyroid 
hormones which may be suggestive of subclinical hypothy-
roidism and low T3 or T4. Four hundred and thirty three 
(14.5%) subjects have low TSH and high T3, T4.

T4 toxicosis (T4 raised, T3 normal, TSH low) was seen in 
23(0.8%) of cases referred. Another important category was 
of results which had T4 as the only abnormal parameter with 
other two lying within reference interval. 32(1.0%) of the 
samples had this type of result. This may be due to rise in 
levels of thyroxine binding globulin which may occur due to 
pregnancy, neonatal age, infection, chronic active hepatitis, 
genetic factors and use of drugs e.g. estrogen, oral contra-
ceptive pills and tamoxifen [16]. Pregnancy and neonatal age 
have already been excluded as the causative factor for rise in 
total T4 levels.

Table 3: Analysis of results for thyroid profile samples

T3/T4/
TSH
Normal

T3 & 
T4N,
TSH 

T3 & 
T4N,
TSH

T3 & T4
TSH

T3 & 
T4   ;
TSH

T3N,T4, 
TSH
 (T4 toxi-
cosis)

T4, T3
& TSH 
N

1969 
(65.7%)

11 
(0.3%)

13 
(0.4%)

516 
(17.3%)

433 
(14.5%)

23 
(0.8%)

32 
(1.0%)

Analysis of results for TSH requests showed that the results of 
71.2% samples were within the reference interval. 24.6% of 
samples had TSH results higher and 4.2% had values lower 

than the reference range (Table 4). Since the percentage of 
samples with normal results was around 77% in both thyroid 
profile and only TSH samples, it can be concluded that es-
timation of thyroid hormones does not offer any additional 
information in majority of patients. Percentage of normal re-
sults did not have much difference when results for all the 
TSH tests done during this period were taken into account 
(only TSH + TSH included in thyroid profile or in other com-
binations). Out of total 2923 TSH done, 2426 (82.9%) had 
results within the reference interval.

Table 4: Analysis of results of TSH samples

TSH normal TSH TSH  
TSH= 1074 764 (71.2%) 264 (24.6%) 46 (4.2%)
Total TSH = 2923 
(included in all com-
binations)

2426 
(82.9%) 399 (13.7%) 98 (3.4%)

The costs per test are summarized in Table 5. There were 
2426 test requests for TSH, whilst T3 (n=1785) and T4 
(n=1923) tests were also requested. Based on the ordering 
of the thyroid function tests or results indicate that in most 
cases 2997 of 2918 (97.3%) we found same result in all three 
tests (THS+T3+T4), simultaneous measurement of T3 and T4 
is unnecessary.  79(2.7%) cases found different results this 
may be due to infection, genetic factors and use of drugs 
(Table 5). TSH screening of thyroid tests may be helpful to 
assesscertain categories of patients. The simple cost analy-
sis described earlier, significant cost savings will result if TSH 
tests are only performed when T3 oT4 results are abnormal. 
Clinicians use the Thyroid Stimulating Hormone (TSH) meas-
urement as the gold standard when screening for thyroid 
disease [7,17]. In most studies, the yield of abnormal thy-
roid testresults however remains low. Psychiatric clinicians 
should beaware that thyroid test abnormalities do not always 
denotethyroid disease and that the proper interpretation of 
testresults is dependent on a good basic understanding of 
thyroidphysiology and the methodology of the test [18].

Table 5: Review of test result

Test No. of Samples Same Result Different Result
TSH 2426

2918 (97.3%) 79(2.7%)
T3 1785
T4 1923

Conclusion
This, to our knowledge is the first study in the Central India; 
to examine thyroid dysfunction as a measurement of viabil-
ity and the cost entailed in administering TFTs in assumed 
patients. Despite the availability of TFTs in laboratories, the 
appropriate use of these tests, to detect thyroid dysfunction 
remains controversial. The probability of thyroid dysfunc-
tion is approximately one in every seven suspected patients. 
An important conclusion from this study is that, though the 
guidelines favour TSH as the screening test for thyroid dys-
function, a normal sensitive TSH test alone is sufficient to rule 
out thyroid dysfunction in patients.TSH not only improves the 
suitability of ordering the tests related to thyroid function it 
will be definitely more cost effective and help in achieving-
better patient satisfaction.
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