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Abstract

Malnutrition, particularly iodine deficiency, is one of the major contributing factors to thyroid
disorders in India. Poverty in India is contributing to the increase of thyroid disorders through
malnutrition, poor sanitation, and lack of access to medical facilities. Another factor is the lack of
awareness about the symptoms and risk factors of thyroid disorders. Intake recommendations for
iodine are provided in the Dietary Reference Intakes (DRIs) developed by the Food and Nutrition
Board (FNB) at the Institute of Medicine of the National Academies. WHO recommends universal
iodinization of salt. High levels of iodine intake sometimes are associated with an increased risk of
hyperthyroidism, hypothyroidism, or autoimmune thyroiditis. We conducted a retrospective study at
our hospital from December 2017 to January 2023. A total number of 57 cases were studied. Out of
57 patients, 46 patients presented with hypothyroidism and 11 with hyperthyroidism. Various clinical
presentations, pathologies and socioeconomic problems are discussed.
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Introduction

Thyroid diseases are one of the most important
public health problems worldwide ranking
second in endocrine diseases after diabetes
mellitus. The micronutrients like iodine are a
public health problem affecting all segments of
the population [1]. 300 million people worldwide
are affected by thyroid disorders [2]. Thyroid
burden in India is estimated at 42 million [3].
Thyroid gland produces thyroxine (T4) and tri-
iodothyronine, the two key hormones that
regulate growth, metabolism, and development.
These are under the control of anterior pituitary
hormone  thyrotropin  (thyroid  stimulating
hormone TSH) which stimulates production of
thyroid hormone. Thyroid hormone synthesis
requires iodine a crucial mineral derived from
sea food or iodized salt in the diet. The spectrum
of thyroid function ranges from overactive hyper
thyroidism to underactive hypothyroidism
prevalence and pattern depends on age, Ssex,
ethnic, geographical factors including iodine
intake [4]. While abnormal function is more
common in adults [5] the disorders are 8 times
more common in women [6, 7].

Poverty and Thyroid Disorders

Poverty in India is contributing to the increase of
thyroid disorders in several ways. According to
studies, malnutrition, poor sanitation and lack of
access to medical facilities in rural and
impoverished areas of India is contributing to a
higher prevalence of thyroid disorders.

Malnutrition, particularly iodine deficiency, is
one of the major contributing factors to thyroid
disorders in India [8]. The World Health
Organization (WHOQO) states that iodine
deficiency is the world's most common cause of
preventable brain damage and intellectual
disability. India is one of the countries with the
highest prevalence of iodine deficiency,
particularly in rural and poverty-stricken areas.

Poor sanitation in rural and impoverished areas
of India is leading to exposure to harmful
environmental pollutants and chemicals which

have been linked to thyroid disorders [9]. The
presence of heavy metals like cadmium, lead and
mercury in the environment and food chain is
affecting the thyroid function and leading to a
higher prevalence of thyroid disorders.

Poverty in India is also contributing to the lack of
access to medical facilities and diagnosis of
thyroid disorders. Many rural and impoverished
areas in India lack access to adequate medical
facilities and diagnostic services. This results in a
delayed diagnosis and treatment of thyroid
disorders, leading to more severe complications
and increased mortality rates [10]. In conclusion,
poverty in India is contributing to the increase of
thyroid disorders through malnutrition, poor
sanitation, and lack of access to medical
facilities.

Access to health care

In India, lack of access to healthcare can result in
thyroid disorders going undiagnosed and
untreated. This can occur due to various reasons
such as, inadequate healthcare facilities and
resources, particularly in rural areas, lack of
awareness and understanding of the symptoms
and causes of thyroid disorders, financial barriers
that prevent individuals from seeking medical
attention and treatment, limited availability of
trained healthcare professionals and specialists in
endocrine disorders. These factors can lead to
individuals experiencing symptoms for long
periods without receiving proper treatment,
leading to the development and progression of
thyroid disorders. It's important for individuals to
have access to quality healthcare in order to
diagnose and manage thyroid disorders
effectively.

Without access to adequate medical facilities and
trained healthcare professionals, individuals with
thyroid conditions may not be able to receive the
proper evaluation and treatment they need. This
can result in their condition worsening over time
and potentially leading to more serious health
problems. Another factor is the lack of awareness
about the symptoms and risk factors of thyroid
disorders. In communities where access to health
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education is limited, people may not understand
the importance of seeking medical attention for
symptoms that could be indicative of a thyroid
problem.

lodine intake - Recommended Intakes

Intake recommendations for iodine and other
nutrients are provided in the Dietary Reference
Intakes (DRIs) developed by the Food and
Nutrition Board (FNB) at the Institute of
Medicine of the National Academies [11]. DRI is
the general term for a set of reference values
used for planning and assessing nutrient intakes
of healthy people. These values, which vary by
age and gender [11], include:

Recommended Dietary Allowance (RDA) -
Average daily level of intake sufficient to meet
the nutrient requirements of nearly all (97%-
98%) healthy individuals; often used to plan
nutritionally adequate diets for individuals.

Adequate Intake (Al) - Intake at this level is
assumed to ensure nutritional adequacy;
established when evidence is insufficient to
develop an RDA.

Estimated Average Requirement (EAR):
Average daily level of intake estimated to meet
the requirements of 50% of healthy individuals;
usually used to assess the nutrient intakes of
groups of people and to plan nutritionally
adequate diets for them; can also be used to
assess the nutrient intakes of individuals.
Tolerable Upper Intake Level (UL) - Maximum
daily intake unlikely to cause adverse health
effects.

Table - 1 lists the current RDAs for iodine [11].
For infants from birth to 12 months, the FNB
established an Al for iodine that is equivalent to
the mean intake of iodine in healthy, breastfed
infants in the United States.

Table — 1: Recommended dietary allowances (RDAs) for iodine [11].

Recommended dietary allowances (RDAs) for iodine [11]

Age Male Female Pregnancy Lactation

Birth to 6 months 110 mcg 110 mcg

7 —12 months 130 mcg 130 mcg

1-3years 90 mcg 90 mcg

4 — 8 years 90 mcg 90 mcg

9 — 13 years 120 mcg 120 mcg

14 — 18 years 150 mcg 150 mcg 220 mcg 290 mcg

19 + years 150 mcg 150 mcg 220 mcg 290 mcg

The World Health Organization (WHO), United hypothyroidism, subclinical hypothyroidism,
Nations Children’s Fund (UNICEF), and the hyperthyroidism, subclinical hyperthyroidism,

International Council for the Control of lodine
Deficiency Disorders (ICCIDD) recommend a
slightly higher iodine intake for pregnant women
of 250 mcg per day [12, 13].

lodine is a trace element in the synthesis of
thyroid hormones, and the thyroid gland secretes
two metabolic hormones, thyroxine (T4) and
triiodothyronine (T3), regulating metabolic rate,
growth, and development [14, 15]. Disregulated
thyroid hormones produced by the thyroid gland,
can cause many disorders including

and secondary hypothyroidism [15, 16].

Diseases of the thyroid gland are among the most
common endocrinologic diseases. The size of the
thyroid gland has been reported to increase with
age, and the prevalence of goitre has reached
70% in populations with iodine deficiency [17,
18, 19]. Evident hypothyroidism is observed in
approximately 1%—7% of the general population,
where the rate for subclinical hypothyroidism is
approximately 14%-18% [20].
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The iodine intake ratio is the most important
factor affecting thyroid diseases and prevalence
in a population. Therefore, thyroid disease
prevalence changes according to region and age
[21]. The spectrum and the prevalence of thyroid
disorders are known to be influenced by
environmental factors, especially by iodine
intake [4]. Indeed, iodine deficiency is regarded
as the most common cause of thyroid disorders
worldwide [21, 22, 23, 24].

The World Health Organization (WHO) has
recommended that children 5 years of age or
younger ingest 90 pg of iodine daily; children 6
to 12 years of age, 120 ug daily; adults, 150 pg
daily; and pregnant or lactating women, 200 pg
daily [25]. The prediction of iodine intake is
difficult, if not impossible, because the amount
of iodine in individual foods and in water can
vary by a factor of 100 [26, 27]. The standard
measure of iodine nutrition in a community or
country is the median urinary iodine excretion,
expressed in micro- grams per liter. The values
correspond to 70 to 80 percent of the daily iodine
intake, which often varies widely among people
in the same community or country [28].

lodine can come only from external sources
mostly food, but also water. It is not widely
distributed in nature; in the past, iodine
deficiency was common among people on every
continent. Many people are still deficient in
iodine, despite major national and international
efforts to increase iodine intake, primarily
through the voluntary or mandatory iodination of
salt.

Spectrum of disorders in iodine deficiency and
iodine excess

Mild iodine deficiency results in learning
disability, poor growth, and diffuse goiter in
school-age children. These consequences of mild
deficiency are easily understood the production
of thyroid hormones is reduced, and the thyroid
gland enlarges to compensate for the reduction.
In adults, mild iodine deficiency is also
associated with non-toxic nodular goiter and, less
often, with toxic nodular goiter, because the

constitutive (thyrotropin-independent) growth
and functional potential of some clones of
thyroid cells increases.

The spectrum of disorders of iodine excess also
includes hypothyroidism and hyperthyroidism.
Milligram or higher doses of iodine may cause
hypothyroidism in people with damaged thyroid
glands and normalization of thyroid secretion in
those with hyperthyroidism. This anti-thyroid
action of iodine is often short lived, owing to
down regulation of iodine transport into the
thyroid gland, but such down regulation does not
occur in people with a damaged thyroid gland.
Conversely, iodine in these quantities may
induce hyperthyroidism in patients with a
multinodular goiter or Graves’ disease whose
iodine intake is low, although it is unlikely to do
so if the deficiency is not severe and if the
increase in intake is relatively small.

A more important issue is whether some level of
chronic iodine intake is harmful. Some
classifications of iodine nutrition include
categories of high or excessive iodine intake,
because high levels of iodine intake have
sometimes been associated with an increased risk
of  hyperthyroidism,  hypothyroidism,  or
autoimmune thyroiditis. Indeed, fear of iodine
induced thyroid dysfunction has at times delayed
or limited the implementation of iodine
supplementation in regions with iodine
deficiency. The divergent effects of such
supplementation on thyroid disorders may be
related to underlying thyroid autonomy or
genetic susceptibility to the disorders. The
evidence for these increased risks is based
largely on the results of cross sectional studies
before and after iodine intake increased.

lodine is an essential component of thyroid
hormones; either low or high intake may lead to
thyroid disease. More than adequate or excessive
iodine intake may lead to hypothyroidism and
autoimmune thyroiditis [29, 30].

Aim of the study
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e To study the clinical spectrum of thyroid
disorders in tertiary care hospital at
Patancheru, Sangareddy, Telangana,
India.

Materials and methods

It is a retrospective descriptive analysis carried
out among the patients with thyroid disorders
who attended the out-patient and in-patient in the
Department of General Medicine, Maheshwara
Medical College And Hospital, Isnapur,
Patancheru, Telangana. Most of the patients
belong to Patancheru Mandal of Sangareddy
Dist. Telangana state, India.

Study subjects: Patients attending out-patient and
in-patient of the hospital with confirmed thyroid
disorders.

Inclusion criteria
e Both sexes - Male and Female
e Age between 18-70 years
o All patients with thyroid disorders
e Those who have given the consent for
study
Exclusion criteria
e Age <Below 18 years and >70 years
e Those without thyroid disorders
e Those who didn’t give consent for the

Sample size: Total 57 Patients

Study duration: December 2017- January 2023

study
Diagnostic criteria
Following diagnostic criteria are followed for
diagnosing various thyroid disorders as per
Table - 2.

Table — 2: Diagnostic Criteria for Thyroid Diseases [29].

Thyroid Disease Diagnostic Criteria*

Overt hypothyroidism

Thyrotropin>4.8 miU/liter, free T4 <10.3 pmol/liter

Subclinical hypothyroidism

Thyrotropin>4.8 mlU/liter, free T4 within the normal range

Autoimmune thyroiditis

TPOAb>100 1U/ml with overt or subclinical hypothyroidism

Hashimoto’s thyroiditis With goiter

Atrophic thyroiditis Without goiter

High serum autoantibody values TPOADb >50 IU/ml or TgAb
>40 IU/ml

Overt hyperthyroidism

Thyrotropin<0.3 miU/liter; free T4 >24.5 pmol/liter, free T3
>6.3 pmol/liter,or both

Subclinical hyperthyroidism

Thyrotropin<0.3 mlU/liter, free T3 and free T4 within the
normal ranges

Graves’ disease

Overt hyperthyroidism, a diffuse goiter or normal thyroid
volume on B-mode
ultrasonography, and TRAb>2 1U/liter or TPOAb>100 1U/ml

Goiter

Thyroid volume >19.4 ml (women) or >25.6 ml (men)

Diffuse Goiter without nodules

Diffuse swelling, no nodules, Thyroid volume >19.4 ml
(women) or >25.6 ml (men)

Nodular Goiter with nodules

nodules >10 mm in diameter

Single nodule

Single nodule >5 mm in diameter, thyroid volume within the
normal range

Multiple nodules

Nodules >2 Nodules >5 mm in diameter, thyroid volume
within the normal range

*The reference range for free thyroxine (T4) is 10.3 to 24.5 pmol per liter; for free triiodothyronine
(T3), 2.3 to 6.3 pmol per liter; for thyroid peroxidase antibody (TPOAD), 7 to 50 1U per milliliter; for

thyroglobulin antibody (TgAb), 10 to

40 U per milliliter; and for thyrotropin receptor antibody

(TRAD), <2 TU per liter. To convert values for free T4 to nanograms per deciliter, multiply by 12.87

[29].
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A total of 57 patients were included attending
out-patient and in -patient of the hospital, having
thyroid disorders. Data was collected from the
medical records of the hospital and were
analyzed based on the age, sex, different types of
thyroid disorders and the medicines prescribed.
Informed consent was also taken from them.
Institutional Ethical Committee and Scientific
Committee approval was taken.

Laboratory investigations: The serum samples
were collected from the 57 subjects, Serum T3,
T4 and TSH levels were estimated. TPO,
Antithyroglobulin Ab and Anti ds DNA were
also estimated. USG of thyroid, FNAC was also
done in patients who consented.

Statistical analysis: The data were compiled in
MS excel and analyzed. Data were described by

percentages, ratios.

Results

Out of the 57 patients selected for the study, 54
(94.74%) patients were females followed by 3
(5.26%) males (Table - 3).

27 patients were in the age group between 18 and
30 years, followed by 12 patients between 31and
40 years, 13 patients in 41-50 years, 2 in 51-60
years, 3 between 61 and 70 years (Table - 4).

Two types of thyroid disorders were identified
for the patients who visited from December 2017
to January 2023. The diagnosed thyroid disorders
were as follows.

Out of 57 patients, 46 patients presented with
hypothyroidism and 11 with hyperthyroidism.

With regards to gender and thyroid disorders,
they are common in females. Table - 3 shows the

Table - 3: Sex distribution.

prevalence of thyroid disorder in different sex.
Prevalence of thyroid disorders are different in
different age group (Table - 4) shows the
prevalence of thyroid disorders in different age

group.

TPO and Anti Thyroglobulin Antibodies were
done in five patients and were positive
suggestive of Hashimatos Thyroiditis (Table -
5). One patient tested positive for Anti ds DNA,
suggestive of SLE. Ultrasound findings were
suggestive of Hashimatos Thyroiditis in 8 cases
of hypothyroidism, and in hyperthyroid group, it
was found Colloid Nodule in 1 and Diffuse
Thyromegaly in 2 patients (Table - 6). FNAC
was done in 4 patients (Table - 7). In one male
hypothyroid patient it revealed Colloid goiter.
FNAC in 3 female patients with hyperthyroidism
revealed Graves disease, Colloid goiter, and
Graves with Hashimotos thyroiditis. All the
patients could not afford to get all the costly
investigations done, because of financial
constraints and fear for surgery (FNAC).

Discussion

Thyroid disorder is a neglected major public
health issue and the most common non-
communicable disease in developing countries
[1, 31]. Thyroid disorder is the most common
disease of the endocrine system which is
increasing predominantly among females in the
world [32].

Okpara, et al. reported a higher frequency of
primary hypothyroidism (4.9%) and subclinical
hypothyroidism (6.3%) [33]. This high frequency
of hypothyroidism may be explained due to poor
iodine nutrition, cultural beliefs, and barriers that
delay the consumption or inadequate intake of
these micronutrients including iodine [34].

Sex No of patients
Female 54
Male 3

Page 13



E.A. Ashok Kumar, Chokkavarapu Renuka Charan, Bachireddy Parimala. Spectrum of thyroid disorders in tertiary care
hospital at Patancheru, Sangareddy, Telangana, India - A clinical study. IAIM, 2023; 10(5): 8-20.

Table — 4: Age distribution.

Age distribution | No of | Hypothyroidism Hyperthyroidism
(years) patients Male Female
18-30 27 02 20 00 05
31-40 12 00 09 00 03
41-50 13 00 11 00 02
51-60 02 02 00 00 00
61-70 03 01 01 00 01
Total 57 05 41 00 11
Table - 5: TPO and Anti Thyroglobulin Ab (F-Female; M- Male).
TPO & Anti Thyroglobulin Ab Hypothyroidism Hyperthyroidism
Not Done 43 09
Positive 03 02
F-2; M-1 F-2; M-0

Negative 00 00
Total 46 11
Table - 6: Ultrasound (F - Female; M - Male).
Ultra Sonogram of Thyroid Hypothyroidism Hyperthyroidism
USG Not Done 42 08
USG Test Done 04 03

F-3; M-1 F-3; M-0
Ultrasound findings Suggestive  of  Hashimatos | FEMALE:

Thyroiditis Colloid Nodule - 1

Diffuse Thyromegaly - 2

Table - 7: FNAC- Fine Niddle Aspiration Cytology (F- Femlae; M- Male)

FNAC Hypothyroidism Hyperthyroidism
FNAC not done 45 8
FNAC done 1 3
F-0;M-0 F-3; M-0
FNAC Findings Male Female

1) Colloid goitre

1)Graves disease
2) Colloid goitre
3)Graves with Hashimotos thyroiditis

Initiating programs such as the provision of
enriching foods with iodine, prenatal Fe, and
iodine vitamin supplements, raising public
awareness of the disease either through mass
media (TV, radio, and social media) or through
posters in healthcare centers, and providing
nutrition counseling and initiating plans of action
to increase health literacy in the society are
necessary for the prevention of thyroid disease in
the early stages.

Diabetes mellitus is the most prevalent disorder
in endocrinological diseases, while thyroid
disorders were the second disease. Therefore,
there is a link between thyroid dysfunction and
diabetes which was documented in several
studies that they are close diseases. Diabetes
mellitus is associated with a higher prevalence of
thyroid disease, and vice versa [35].
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Studies in Nepal among thyroid co-morbid DM
were shown in category three after the depression
and hypertension [36].

Hypothyroidism may lead to many problems
because of cardiac contractility arising from a
reduction in cardiac output, increased peripheral
vascular resistance, arrhythymia, delayed gastric
emptying, increased  susceptibility to a
hypotensive effect of anesthetic agents and
loosening of oropharyngeal tissues or difficult
intubation due to a large tongue [37, 38, 39].

Measurements of the levels of TSH, fT3 and fT4
are among the most commonly used tests in the
diagnosis of thyroid dysfunction. TSH level
measurement is recommended as the most
reliable test in all forms of hypothyroidism and
hyperthyroidism in most guidelines [40].

Thyroid function tests increase costs at hospitals
[41]. Some studies have indicated that TSH
should be tested first for the follow up and the
treatment of thyroid dysfunction; further tests are
not required for those with normal TSH. In
addition, testing for fT3 and fT4 in patients with
abnormal TSH levels would decrease costs [42,
43].

Since iodine is essential for biosynthesis of
thyroid hormones, insufficient dietary iodine and
reduced supply of iodine to the thyroid gland will
cause thyroid dyshormogenesis with attendant
decreased synthesis, secretion and circulating
levels of thyroid hormones [44, 45]. This
primarily causes hypothyroidism which may be
subclinical or overt. Often, iodine deficiency—
induced hypothyroidism causes a compensatory
increase in synthesis and secretion of TSH which
in turn promotes growth and enlargement of
thyroid tissue thereby causing goiter (euthyroid
or hypothyroid goitre). Most iodine— deficiency
goiters are associated with euthyroidism
(euthyroid or simple goiters) at the initial stage.
Without adequate iodine supplementation, simple
goiters may progress to hypothyroid goiters with
prevailing subclinicial or primary
hypothyroidism [46]. This scenario is common

among women of child-bearing age who are
known to have increased demand for iodine and
also higher prevalence of simple and hypothyroid
goiters.

Our study showed that the highest frequency of
TD occurred among women between the ages 16
and 40 years, who due to dietary iodine
deficiency and increased iodine requirement
during pregnancy and lactation, are prone to
simple or hypothyroid goiters. Chronicity of
iodine deficiency in patients with hypothyroid
goiters causes compensatory increase in
synthesis and secretion of TSH with increased
stimulation of thyroid tissue growth, size,
nodullarity, and function thereby causing nodular
or multinodular goiters. Multinodular goitres are
initially benign but may become toxic with time
causing subclinical or overt hyperthyroidism
[47].

In the present study thyroid dysfunction higher in
females compared to males is consistent with
various studies reported, 82.64% females and
17.35% males, male to female ratio 1:4.7 similar
to 5:1 ratio in Ogbera A O, et al. [48] in south
western region of Nigeria, Sidbe, et al. [49] in
sub Saharan Africa mention 94.2% of female
affected, Mahato R V, et al. [50], reported
83.27% females and 16.73% males, Karachi
study [51] consisted of 85.5% females and 11.5%
males and in Rosemary lken, et al. [52] study
85.9% were female and 14.1% were male.

The most common type of thyroid disorder
observed was total hypothyroidismm. These
prevalence rates a consistent with several studies
[53, 54]. Hypothyroidism is usually autoimmune
in origin and is generally associated with iodine
deficiency reported in endemic areas like Nepal
[55] and thyroablative therapy. It tends to
increase with age [56, 64] and is more common
in women who are at risk of developing
hypertension in pregnancy, increased risk of
miscarriage, impaired mental performance in
children born to untreated women [57]. By
contrast hyperthyroidism is much less common.
Graves’ disease is most common cause and
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affects younger adults while toxic multinodular
goiter affects older adults [58]. Both
hypothyroidism and subclinical hypothyroidism
are known to be associated with serious
consequences such as IHD [59], anxiety and
depression disorders [60], proper guidelines are
required for screening and management as utility
of universal screening for hypothyroidism is non-
uniform.

ATA  (American  Thyroid  Association)
recommends screening to begin at 35 years. age
there after every 5 years [61], AACE(American
Association of Clinical Endocrinologists) [62]
recommends measurement in women trying to
conceive or in 1st trimester, USPSTF [63]
(United States Preventive Services Task Force)
concluded that there is insufficient evidence to
recommend universal screening.

Conclusion

thyroid disorders, and it should be stressed that
once diagnosed they need to take treatment and
need follow up for life.

It is my personal observation that the incidence
of thyroid disorders is increased, as | have not
seen so many thyroid disorders during 1980’s
and 1990’s when compared to present scenario.
The increased incidence coincides with the
introduction of universal iodinization of salt in
1990’s. It makes one to think that the possibility
of increased incidence coincides with the
introduction of universal iodinization of salt.
Many scientific studies are needed to know the
exact cause of spurt in thyroid disorders.
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