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INTRODUCTION

Thyroid function, abbreviated as TFT, is a
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ABSTRACT... Objectives: To determine the ordering pattern and cost effective use of thyroid
function tests for diagnosing thyroid diseases. Study Design: Retrospective Observational
study. Setting: Department of Pathology, Pakistan Institute of Medical Sciences, Islamabad.
Period: 1st December 2016 to 31st February 2017. Material & Methods: The data regarding
the number of entitled patients and the cost of each of T3, T4 and TSH was determined. Also the
number of cases where the thyroid profile was normal were determined and analysis was made
about whether was there any need to prescribe full profile. Mean and standard were used for
quantitative variables and frequency and percentages were applied for qualitative data. About
1491 patients were included in the study. Results: Mean age of the study sample was 25 =
6.5 years (range: 1 years to 80 years). There were 579 (39%) males and 912 (61%) females.
About 700 (46.9%) patients were entitled. Majority of the cases were from medicine and gynae
obstetrics units of the hospital i.e 644 (43.2%) and 549 (36.8%) cases respectively. In about 838
(56.2%) cases, the thyroid function tests were normal. Conclusion: There is a huge financial
burden on patients as well on the hospital regarding performing thyroid function tests in clinical
setup. There is a need to spread awareness among junior doctors to ensure judicious advising
of the thyroid function tests in patients especially in cases coming from low socioeconomic
class and in cases of entitled patients, whose burden is from the government funds.
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reliable test for screening thyroid diseases in
popluation.’

laboratory test that is done in order to determine
the thyroid functioning.! The thyroid may be either
overactive (hyperthyroidism) or underactive
(hypothyroidism)." The appropriate diagnosis
and treatment of thyroid disorders is important as
the hyper function sing or hypo functioning of the
gland has serious effects on the body.??

A panel of three hormones are assessed in the
TFTs. This includes thyroid stimulating hormone
(TSH), tri iodo threonine (T3), and thyroxin
(T4)." However, among these three tests, the
TSH is known to be most important as it is more
sensitive test for detecting thyroid diseases." TSH
has a stimulatory effect on the thyroid. Due to it
its increased sensitivity, it is regarded as a more

The thyroid disorders are amongst one of the
commonest endocrine disorders all over the
world." The worldwide incidence of thyroid
disorders is about 259 cases per 100000
individuals per year." The prevalence of thyroid
disorders all over the world is 3.8%." The literature
suggests that the general PR actioners and junior
doctors are advising thyroid functions at a higher
rate and that is why the number of thyroid tests
per year is increasing.*® Literature also suggests
that the number of thyroid requests is much
more higher than the actual prevalence of thyroid
disorders in population itself.6

All over the world, there is an approach to design
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the healthcare budget in such a way that the
diagnostic accuracy is not effected yet funds are
used efficiently. In the United Kingdom, about ten
thousand thyroid function tests are ordered per
year.! This costs about thirty million pounds to
the British government every year.! It is required
that the laboratory tests would be done a sensible
way so that the funds are not wasted on them.
This is especially true for developing countries
where people have poor socioeconomic lifestyle.

Different approaches are used by researchers
to decrease the number of inappropriate thyroid
function tests." One of the method used was by
reporting to the consultants the number of thyroid
tests performed at the end of each year so that
there is a feedback system developed to monitor
the control over the number of tests." The other
method was to display the cost of these tests
before the doctor advises them to the patients.’
This method was found effective in reducing
the number of thyroid tests.” These efforts were
focused on the junior doctors, physicians and
nurses.’

This study was done to analyze the cost
effectiveness of the TFTs in diagnosing the thyroid
diseases. This will assist in making a scheme to
lower the economic burden of these tests on
patients as well as the patients.

MATERIAL & METHODS

This was retrospective observational study. It was
conducted in Pathology department of Pakistan
Institute of Medical Sciences, Islamabad.
The tests were advised by doctors of eight
departments of the hospital. The test reports from
1-12- 2016 to 28-2 -2017 were included in the
study. Analysis was done regarding interpretation
OD the abnormal values of TSH, T2 and T4. The
tests were done on automated immunoassay
analyzer AIA 360 which works on the principle of
flour immunoassay. The normal values used in
the study were, T3 = 0.6 -1.6 ng /ml, T4 = 4-11
ug/dl, and TSH = 0.25-5.25 ulU /mL. The data
regarding the number of entitled patients and the
cost of each of T3, T4 and TSH was determined.
Also the number of cases where the thyroid
profile was normal were determined and analysis

was made about whether was there any need to
prescribe full profile of Thyroid function tests or
only TSH would have been sufficient to detect
thyroid disorder.

RESULTS
1491 patients who had done thyroid function
tests were analyzed in this study.

Age of the study sample ranged from 1 year to 80
years, with mean of 25 + 6.5 years.

The gender distribution of the study sample is
shown in Figure-1.
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Figure-1. Gender distribution of the study population

(n=1491).
Type of Sample Number of Cases n (%)
Entitled 700 (46.9%)
Paid 791(53.1%)
Table-l. Frequency of entitled versus paid patients
(n=1491).

Department n (%)
Medicine 644 (43.2%)
Gynecology and obstetrics 549 (36.8%)
Psyciatry 146 (9.8%)

ENT 110 (7.4%)
Surgery 12 (0.8%)
Dermatology 19 (1.3%)
Paediatrics 6 (0.4%)
Orthopedics 5 (0.3%)

Table-Il. Pattern of samples as collected from
different departments of Pakistan Institute Medical
Sciences (n=1491).
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Normal o
cases Hyperthyroidism
(r3,Ta,TSH (13, T4
Normal) increased, TSH
decreased)
Number of cases n (%) = 838 (56.2%) 450 (30%)

Abnormal cases

Hypothyroidism Sub clinical Subclinical

(T3, T4 hyper thyroidism hypothyroidism

decreased , TSH (T3, T4 normal, (T3, T4 normal,

increased) TSH decreased) TSH increased)
170(10.1%) 28 (1.8%) 5(0.3%)

Table-lll. Pattern of results of thyroid function tests in 1491 study subjects.

Name of the Test Pakistani Rupees

T3 500/-
T4 500/-
TSH 500/-

Table-IV. Cost of T3, T4, and TSH in the laboratory.

DISCUSSION

In our study, mean age of the study population
was 25 years. It means most of the cases were
of the younger age group. About 912 (61%)
cases were females. It means that most of the
cases presenting with the symptoms of thyroid
disorders were females.

In our study, out of 1491 cases, about 700 (46.9%)
patients were entitled. So, in these cases, the
tests were done for free and no money was taken
from them. The cost of these patients is from the
government funds. It means that almost in half the
cases, the government has to afford the expenses
of the tests performed. It suggests that if thyroid
function tests are not performed judiciously and
wisely, this will put an extra financial burden on
hospital finance and the fund which could have
been used in a more apt place is wasted here.

In our study, we found that the maximum
number of tests were prescribed from medicine
department, followed by Gynecology and
obstetrics, Psychiatry and ENT. So, the awareness
should be given to the doctors and junior doctors
of these departments. Focus should be made on
these departments to educate the junior docs to
advise TFTS not as a whole profile but as specific
TSH.! This is so because T is the junior doctors
that are prescribing most of the thyroid function
tests.! If TSH is abnormal, further T3 and T4 can
be advised later. This way, the cost of T3 and T4
paid by the Hospital in case of entitled patients
will be saved. These funds can be diverted to

other areas of the hospitals.

We found that in more than half of the cases where
thyroid function tests were performed, the reports
were normal. So, advising the T3 and T4 in these
cases was a financial burden on poor patients
and hospital fund in cases of entitled patients. It
would have been more smart to use isolated TSH
initially, and if it was normal, no further tests would
be necessary. This would save the patient from
additional financial burden. Also, the literature
suggests that TSH levels are the first to change
in thyroid disorders, even in cases of subclinical
hypo and hyper thyroid conditions.' The literature
suggests that the increased number of thyroid
function tests being done is much more than the
actual prevalence of thyroid patients." It means
that a lot of patients having normal thyroid also
do thyroid function tests. It is suggested that the
physicians should advise thyroid function tests
wisely in order to avoid additional financial burden
on patients as well as on the government.#

When prices of the T3, T4 and TSH were
assessed, it was found that hospital charges 500
Pakistani rupees each test. So, a thyroid profile
with T3, T4 and TSH collectively costs about
1500/- Pakistani rupees. If the whole profile is
advised to every patient injudiciously, knowing
that majority of the cases have normal thyroid
profile m and majority of the cases are entitled,
it will put a big financial burden on patients and
also on the hospital finances. According to a met
analysis done by Zhelev, the British government
is spending 30 million pounds per year on thyroid
function tests." This is a big burden on their
economy.” This aspect needs to be explained
to the junior doctors working in the hospital so
that they may be aware while advising thyroid
function tests. They should be enlightened that
initially, isolated TSH should be advised which
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costs 500/- rupees only. If, the TSH is abnormal,
it should be followed by the T3 and T4. This way,
the patients will not be overburdened nor the
hospital finances. Literature also suggests that
there should be appropriate requests for thyroid
functions and the test should not be done where
not required."®

There is no benefits of ordering whole panel of
Thyroid function tests as compared to isolated
TSH. There is a need to develop a scheme in
order to decrease the economical burden of these
tests on the patients. There are measures taken
worldwide to ensure appropriate use of thyroid
functions, and there has been variable outcomes
of these efforts.%1®

CONCLUSION

Performing whole panel of the thyroid function
tests instead of isolated TSH puts a huge financial
burden on patients as well on the hospital
finances. There is a need to spread awareness
among junior doctors to ensure judicious advising
of the thyroid function tests in patients especially
in cases coming from low socioeconomic class
and in cases of entitled patients, whose burden
is from the government funds. This holds true in
developing countries like Pakistan. The fund thus
saved can be diverted to other areas of health
services.
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