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Abstract
 The main objective of the present study was to perform the knowledge, attitude and perception of metabolic disorders 
(Hypothyroidism and Type II DM) in South Indian population. A prospective observational study was conducted in the 
city of Vijayawada, South India to assess the KAP of the individuals towards the common conditions of Hypothyroidism 
and Type II DM using standard questionnaire and procedure. A total of 980 houses were screened in a span of 1 year, 
resulting in 187 people living with thyroid disorders and 735 with Diabetes Mellitus. After passing through the selection 
criteria, we are left with 130 of Hypothyroid (H) and 456 of T2DM alone patients. Out of whom 55 were lost during 
follow-up. Statistical analysis was performed using SPSS 16 version by using Chi-square test. Knowledge and perception 
of the individuals regarding the T2DM was found to be good compared to the Hypothyroidism. However, practicing 
them in their daily life is often found missing due to the rapid urbanization and less awareness created by counseling.  

*Author for correspondence

1. Introduction
The deep hidden connection between Diabetes Mellitus 
and thyroid malfunction was examined in 1927, by 
Coller and Huggins. A few investigations have confirmed 
a complex interlacing biochemical, hereditary and 
hormonal impairments reflecting this pathophysiological 
association1–3. A meta-analysis reported that 11% of 
Diabetes Mellitus patients presented thyroid dysfunction 
over a period and reported an association between 
thyroid dysfunction and Diabetes Mellitus4. Most of the 
researchers reported autoimmunity as the significant 
pathological cause of this association5–7. With this strong 
link between diabetes and thyroid diseases, the American 
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Diabetes Association (ADA) advised the people with 
diabetes must be periodically checked for asymptomatic 
thyroid dysfunctions8,9.

Unmanaged pre-diabetes (both Type 1 and Type 2) 
may induce a “low serum T3 state” characterized by low 
serum total and free T3 levels, increase in reverse T3 (rT3) 
but near normal serum T4 and TSH concentrations10. 
Thyroid hormones precisely control insulin release. 
In Hypothyroidism, as a result of decrease in thyroid 
hormone, having direct impact on insulin release by 
bringing about diminished glucose-prompted insulin 
discharge by pancreatic beta cells. Conversely, the reaction 
of beta cells to glucose or catecholamine is elevated in 
hyperthyroidism because of higher beta cell mass and 
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Thyrotoxicosis causes rise in insulin elimination11,12. In 
all ethnic groups, reductions in physical activity, gender 
and increasing age are the risks of diabetes. Higher 
consumption of refined carbohydrates, saturated fats 
and trans-fats are also some of the risk factors for the 
development of diabetes in all populations, while low 
glycemic index foods and foods high in dietary fiber have 
been shown to decrease the risk. In general, a typical 
South Asian meal has a higher caloric intake and a higher 
percentage of carbohydrate than European meal13.

Health education is considered as a basic part to 
improve information and thought behavior; there are 
certain evidences that individuals affected by diabetes 
often lack information and conduct on nature of illness 
completely. This may have impact and influence on the 
disease prognosis and associated complications14. The 
relation between thyroid dysfunction and T2DM has been 
a less explored arena which may behold answers to various 
facts of metabolic syndrome. The management of these 
conditions largely depends on the affected person’s ability 
to pursue self-care in daily living. Proper management 
and education require patients to be aware of the nature of 
the disease, its risk factors, treatment and complications. 
Thus, there exists an immense responsibility and concern 
in creating awareness and bring importance among 
individuals prompts better control of the disease and 
associated complications. 

A Knowledge, Attitude, Practices (KAP) survey is a 
quantitative method that provides access to qualitative 
and quantitative information. The questionnaire for the 
present study was prepared from thorough literature 
review, tailored according to the socio-demographics 
of the South Indian population. Thus redeveloped 
questionnaire was reviewed and authenticated by the 
Endocrinologists of the Government General Hospital 
and the Ethical committee of the Southern Institute of 
Medical Sciences.

In KAP surveys, the knowledge part is typically used 
only to assess the extent of community knowledge about 
public health aspects related to national and international 
public health programs. While the term, attitude is 
usually used to refer to a person’s general feelings about 
an issue, object or person. Furthermore, attitudes are 
interlinked with the person’s knowledge, beliefs, emotions 
and values and they are either positive or negative. A third 
and integral part of KAP surveys is the investigation of 
health-related practices. Questions typically concern the 

use of different treatment and prevention options and are 
hypothetical15.

2.  Methods
This study aims at evaluating the KAP of the South Indian 
population about Hypothyroidism and Diabetes Mellitus 
and their interplay in a view to increase the quality of life 
and to ascertain the role of Hypothyroidism in T2DM 
patients and vice-versa. The present study was approved 
by the ethical committee at Southern Institute of Medical 
Sciences: IHEC/SIMS/2018/021

This investigation was conducted during the period 
January 2018 to January 2019 in Vijayawada city. It 
is a cross-sectional study which was performed on a 
random sub-population regardless of sex and age on 
adult population (>30 years), children are not considered 
based on the lesser incidence and the duration of disease 
to appreciate long-term effects. A systematic review of 
households was done to find and select the study subjects 
with Hypothyroidism and Diabetes Mellitus. We have 
emphasized the importance of them participating in this 
survey and explained the Questionnaires and procedure. 
Participation in the present study was entirely voluntary; 
no name was recorded on the questionnaires or any forms 
used; and the data was kept confidential all over the study. 

Each participant was now given a data collection 
form (translated in their local language) comprising the 
general characteristics, knowledge, Attitude and practice 
questionnaires of Hypothyroidism and Diabetes Mellitus 
previously authenticated by the Health Care Professional 
(HCP) in the respective fields. Required support and 
assistance was provided in understanding the forms and 
questionnaires. Filled questionnaires and forms were 
investigated for fulfillment and precision before entry 
and evaluation; we also randomly asked a few questions 
from the forms they filled, and to check whether the 
filled information was genuine and real. Then the data 
was coded, analysis was performed by SPSS version 16 by 
adopting Chi-square test. 

3.  Results
A sum of 980 houses was screened, resulting in 187 
people living with thyroid disorders and 735 with 
Diabetes Mellitus. After passing through the selection 
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Characteristics T2DM (N = 468) H (N = 117)

Age, years; mean (SD) 54.43(11.94) 37.87(10.05)

Gender; n (%)

Male 290(62) 32(27.3)

Female 178(38) 85(72.6)

Level of Education; n (%)

Higher 148(31.8) 42(35.8)

Middle 172(36.7) 39(33.3)

Lower 98(21.1) 23(19.6)

Uneducated 50(10.4) 13(11.1)

Health behavior; n (%)

Smoking 213(45.5) 1934(16.2)

Alcohol 247(52.7) 12(10.2)

Life Style; n (%)

Sedentary(>8 hr In-activity) 164(35) 82(70)

Sedentary(4-8 hr In-activity) 159(33.8) 30(25.7)

Non-Sedentary(<4 hr In-activity) 145(31.1) 5(4.3)

Weight, kg; mean (SD)

BMI Categories; Kg/m2, n (%)

Obese (equal or >30 kg/m2) 221(47.5) 41(35)

Overweight (25.0-29.9 kg/m2) 146(30.9) 38(32.4)

Normal (18.5-24.9 kg/m2 ) 76(16.1) 29(24.7)

Under weight (<18.5 kg/m2) 25(5.5) 9(7.6)

Table 1. General characteristics and anthropometric data of H and T2DM groups
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criteria, we are left with 130 of Hypothyroid (H) and 456 
of T2DM alone patients. Out of whom some were lost; 
discontinued (29), not available (14), wrong diagnosis (6) 
and for other reasons (6). By assessing the symptoms and 
probability of risk, we have highly encouraged a sample 
of 89 to go for immediate testing for thyroid and DM, 
out of whom 54 were diagnosed with T2DM and 15 with 
Hypothyroidism. As a result, we are left with (102+15) 
of Hypothyroid and (414+54) of T2DM participants, on 
whom the survey is built.

Among the 117 Hypothyroid (H) and 468 T2DM 
participants, males were 32 (27.3%), 290(62%) and 
females were 85 (72.6%), 178 (38%) in Hypothyroid 
and T2DM groups respectively. The mean age for H and 
T2DM groups was around 54 and 38 years, respectively. 
Most of the participants in group H were having higher 
education (35.8%) compared to the medium level of 
education (36.7%) in the T2DM group. The smoking 
and alcohol consumption were found around 50% of 
participants compared to 13 in T2DM and H groups, 
respectively. Considering the lifestyle and BMI, most of 
the population were leading a sedentary lifestyle and are 

obese in both groups. A positive correlation was found 
among 70 and 18% of the participants, for the presence of 
similar diagnosis between their parents among the groups 
T2DM and H, respectively. In looking at the duration of 
having the disease, majority of participants in T2DM 
had it since 5 years (39.4%) compared to less than a year 
(37.1%) in group H (Table 1).

In view of Hypothyroidism, around 18% of the 
participants answered ‘I didn’t have any idea; what the 
thyroid gland is and its capacities, while 82% have picked 
explicit answers that are factual with respect to the 
thyroid on various degrees of knowledge. Among these, 
around 15% related thyroid problems to disturbances 
in menstruation, unsuccessful labor and birth of the 
dead fetus, while 23.1% related to mental components 
as, Bipolar disorder, confusion, inability to concentrate, 
rapid changes in mood and tension, 27.6% to neck and 
joint agony and weight gain, and 34.7% obstruction and/
or loose bowels, voice changes and neck swelling.

Regarding Hypothyroidism, 35.4% are aware of 
iodized salt had a role in the treatment of Hypothyroidism. 
Most of the participants (42.3%) answered ‘I don’t 

Family history; n (%)

Present 329(70.2) 21(17.9)

Absent 139(29.8) 96(82.1)

K/C/O disease; n (%) 414(88.5) 102(87.2)

Newly diagnosed; n (%) 54(11.5) 15(12.8)

Duration of having the condition, years; n (%)

<1 100(24.1) 43(37.1)

1-5 163(39.4) 38(32.8)

6-10 89(21.5) 26(22)

>10 62(15) 10(8.1)

Table 1 Continued
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Criteria N = 117 Percentage *P value

What is the thyroid gland
I don’t know
Gland lies in the front of the neck
Important gland for metabolism and all body functions
Important endocrine gland
Important endocrine gland lies in front of the trachea

22
34
30
15
16

18.4
29.3
26.1
13.1
13.1

< 0.05

Function of the thyroid gland
Regulation of body temperature, blood pressure, growth and 
metabolism
Regulation of growth
Regulation of body temperature
Regulation of body temperature and blood pressure
Regulation of using of body energy
I don’t know

28
25

17
21
5
21

23.8
21.3

14.5
18.3
4.2
17.9

< 0.05

Symptoms of Hypothyroidism
Neck pain, joint pain, joint weakness, excessive weight gain.
Swelling of the neck, voice changes, constipation and/or 
diarrhea for long periods
Bipolar disorder, confusion, inability to concentrate, rapid 
changes in mood, hyper panic attacks
Disturbance in women’s menstrual cycle, recurrent 
miscarriage, birth of dead fetus

32
41

27

17

27.6
34.7

23.1

14.6

< 0.05

Using of regular medications for Hypothyroidism
Yes
No

81
21+15

68.9
31.1

< 0.05

Are you doing regular thyroid gland investigations
Yes
No

74
28+15

63.4
36.6

< 0.05

Have you been told about the importance of doing regular 
investigations by HCP
Yes
No 

86
31

73.1
26.9 < 0.05

Reasons for  not doing regular thyroid investigations
Have no idea
Have no money
Fear of investigations
No need
Lack of time

13
6
10
7
15

11.1
5.1
8.5
5.9
12.8

< 0.05

*p-value calculated using Chi-square (χ2) test, p≤0.05 consider as statistically significant

Table 2. Attitude and practice about Hypothyroidism in South Indian population
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know’ for the question; whether herbal remedy can cure 
Hypothyroidism. The majority (36.1%) answered ‘No’ to 
stopping of taking medication when reports are normal. 
The majority (60%) answered ‘yes’ for; whether to stop 
the treatment in pregnancy and ‘I don’t know’ (42.4%) for 
women with thyroid insufficiency can conceive normally. 
A percentage of 62.6 thought that cabbage, cauliflower and 
soy products have to be avoided in case of Hypothyroidism. 
Overall most participants had good knowledge of no 
information on some aspects of the disease. (Tables 2 and 
3). In terms, of practice around 30% of the participants 

are not taking the medications regularly, only 73.1% had 
been informed about the importance of regular medical 
check-up and only 63.4% were doing their regular check-
ups. Lack of time and have no idea of the importance of 
the check-ups has made around 25% of the participants 
not doing regular investigations.

In viewing T2DM participant’s knowledge and 
attitude about diabetes, a maximum percentage (95) 
have given good and appropriate answers regarding 
nature, risk factors and symptoms of the disease. 
However, a percentage of 22 have said ‘I don’t know’ 

KNOWLEDGE YES
N (%)

NO
N (%)

I DON’T 
KNOW
N (%)

*P Value

Do  iodized salt have a role in treatment of 
Hypothyroidism   41 (35.4) 35 (29.8) 41 (34.8) < 0.05

Herbal remedy can cure thyroid disorders   
 37 (31.3) 31 (26.4) 49 (42.3) < 0.05

Can you stop treatment of Hypothyroidism when the 
investigations were normal? 35 (29.5) 42 (36.1) 40 (34.4) < 0.05

Can you stop treatment of Hypothyroidism in pregnancy 
because it harms the fetus? 70 (59.8) 21 (18.2) 26 (22) < 0.05

Can women with thyroid insufficiency conceive 
normally?   33 (28.2) 34 (29.4) 50 (42.4) < 0.05

Are cabbage, cauliflower and soy products should be 
avoided in case of Hypothyroidism  73 (62.6) 17 (14.2) 27 (23.2) < 0.05

Is Hypothyroidism a genetic disease?   
 29 (25) 55 (46.7) 33 (28.3) < 0.05

Is Hypothyroidism infectious disease   
 21 (17.8) 57 (48.5) 40 (33.7) < 0.05

Is radioactive iodine one of the therapeutic options? 66 (56.4) 20(16.8) 31 (26.8) < 0.05

 *p-value calculated using Chi-square (χ2) test, p≤0.05 consider as statistically significant

Table 3. Knowledge about Hypothyroidism in South Indian population
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for the nature of the disease. When asked about the 
preventive and treatment measures, a very good portion 
of the participants were having the highest awareness. 
In the practice section, around 17% of the participants 
are not taking the medications regularly, 86.5% had 
been informed about the importance of regular medical 

check-up and 30.5% were doing their regular check-ups. 
The reason for not attending regular check-ups was found 
to be having no idea or awareness mainly (10%) followed 
by others. Overall, the KAP of T2DM participant’s was 
very good compared to the H group. (Tables 4, 5). The 
complications associated with T2DM are found in around 

Items of questionnaire Frequency % *P Value

T2DM complications

Damage to retina and vision loss 51 10.9 <0.05

Retinal damage and vision loss,  numbness  and 
sensation loss 55 11.7 <0.05

Retinal damage and vision loss, sensation loss 
and numbness, weakened immunity, increased 
occurrence of infections.

53 11.3 <0.05

Retinal damage  and vision loss, chronic renal 
failure, sensation loss and numbness 46 9.8 <0.05

Retinal damage and vision loss, chronic renal 
failure, sensation loss and numbness and 
weakened immunity, increased occurrence of 
infections.

21 4.5 <0.05

T2DM with chronic diseases

Heart disease. Hypercholesterolemia and 
Thyroid disease 38 8.1 <0.05

Heart disease, hypercholesterolemia and 
asthma 38 8.1 <0.05

Hypertension and Thyroid 48 10.2 <0.05

Heart disease, hypertension and Thyroid 
disease 26 5.5 <0.05

Hypertension and hypercholesterolemia 58 12.3 <0.05

Asthma 17 3.6 <0.05

Peptic ulcer 20 4.2 <0.05

 *p-value calculated using Chi-square (χ2) test, p≤0.05 consider as statistically significant

Table 4. Participants suffering from other co-morbid conditions and chronic diseases
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Items of Questionnaire Frequency
 (n = 468) % *P value

Participant’s idea about
nature of T2DM

Decline in body sensitivity to insulin 56 12 <0.05

Partial or total insulin secretion 159 34 <0.05

Excess sweet eating 150 32 <0.05

Don’t know 103 22 <0.05

Risk factors of T2DM
(Participant’s knowledge)

Hypertension 106 12.8 <0.05

Previous Gestational diabetes 89 22.6 <0.05

Aging 115 19.1 <0.05

Lack of exercise and Obesity 64 24.6 <0.05

Genetics 60 13.7 <0.05

Thyroid/Lifestyle/Others 34 7.2 <0.05

Symptoms of T2DM

Thirst, regular peeing, decreased healing 
of wounds 89 19 <0.05

Thirst, regular peeing, decreased healing 
of wounds and obscure vision 90 19.2 <0.05

Thirst, regular peeing, obscure vision and 
decrease in weight despite increment in 
hunger

131 27.9 <0.05

Thirst, regular peeing, decrease in weight 
despite increment in hunger and foot 
abscess

148 31.6 <0.05

No symptoms 10 2.1 <0.05

Table 5. Knowledge, attitude and practice of T2DM participants in South India
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Table 5 Continued

T2DM treatment
(Participant’s knowledge)

Only medication 85 18.1 <0.05

Only healthy diet 54 11.5 <0.05

Healthy diet and medication 140 29.9 <0.05

Healthy diet, exercise and medication 189 40.5 <0.05

T2DM preventive 
measures

Stop alcohol and smoking 85 18.1 <0.05

Keep normal BP 73 15.6 <0.05

Weight loss and modification of life style 186 39.8 <0.05

Exercise regularly 110 23.5 <0.05

Don’t know 14 3 <0.05

Do you have regular 
check-up visits to your 
HCP?

Yes 325 69.5 <0.05

No 89+54 30.5 <0.05

Using of regular 
medications for T2DM

Yes 390 83.4 <0.05

No 24+54 16.6 <0.05

Have you been told about 
the importance of doing 
regular investigations by 
HCP

Yes 405 86.5 <0.05

No 63 13.5 <0.05

Reasons for  not 
doing regular T2DM 
investigations

Have no idea 34 7.2 <0.05

Have no money 18 3.8 <0.05

Fear of investigations 15 3.2 <0.05

No need 18 3.8 <0.05

Lack of time 14 3.0 <0.05

 *p-value calculated using Chi-square (χ2) test, p≤0.05 consider as statistically significant



P. Aravinda Swami, R. T. Saravana Kumar and Manohar Babu Sitty

Asian Journal of Pharmaceutical Research and Health Care 13Vol 13 (1) | 2021 | www.informaticsjournals.org/index.php/ajprhc

48% of the participants, with majority complaining with 
or without Retinal damage, vision loss, cchronic renal 
failure, sensation loss and numbness in extremities. 
Out of all the other co-morbidities, hypertension and 
hypercholesterolemia were the majors and associated 
thyroid condition was in a minor section.

4. Discussion
This community-based survey was conducted on the 
general population of Vijayawada city, to evaluate the 
knowledge, awareness and practice on thyroid disorders 
(mainly Hypothyroidism) and T2DM in a representative 
sample. Rapid urbanization and inclination to sedentary 
lifestyle are marking the necessity for assessing the 
conditions of precipitating metabolic syndrome among 
these residents. The results and outcomes of this study 
present unique information on trends in the South Indian 
population living with Hypothyroidism and Diabetes 
Mellitus. 

KAP of an individual can influence their behavior and 
management about diseases and health care. Over a time 
period, a total number of 117 H participants were enrolled.  
Among which 32 (27.3%) were male and 85 (72.6%) were 
females; this was in accordance with the study conducted 
by Unnikrishnan A. G. et al. R. V. Jayakumar et al., A. 
R. M. Radaideh et al. and L. Hegedüs16–20. Majority of 
them were female and a significant percentage of them 
had a low level of knowledge compared with males. 
Population of both genders in the age group of >45 
years of age had higher occurrence of H. Our outcomes 
were in concurrence with various other reports; where 
there was a propensity of having H with growing age 
across the genders Z. Meng et al., F. R. Tehrani et al.,21,22. 
Consequently, sex and age could speak to be the critical 
factors for H, inciting caution.

A percentage of 31.3 thought that herbal remedy 
could cure thyroid disorders, while Rai et al.,23 found that 
55.2% of females thought that thyroid disorders could 
be cured by using alternative medicine. Additionally, 
62.6% though that cabbage, cauliflower and soy products 
have to be avoided in case of Hypothyroidism, while 
in the study of Sethi et al.,24 done on Hypothyroidism 
patient, 54.6% did not avoid eating cabbage, cauliflower 
and soya. The knowledge about obesity and weight gain 

associated with Hypothyroidism was the same among 
the various study population. In a study by Singh et al.,25 
mentioned that 79.5% of patients attributed the weight 
gain to Hypothyroidism, while 78.6% of patients in our 
study agreed that Hypothyroidism causes weight gain. In 
looking at the practical aspects of hypothyroid patients, 
hardly 70% of the participants were using the medications 
regularly. Around 45 participants aren’t doing the regular 
check-ups. There are varied reasons for the participants to 
go for a check-up, out of which the maximum had their 
symptoms aggravating being the reason. To our surprise, 
having no idea and lack of time are the reasons for around 
a quarter of the participants not able to do their regular 
check-ups. A low level of knowledge among participants 
was associated with lower concern and lesser precautions 
taken for thyroid disorders. Thus, these participants need 
to receive more inputs from the health-care system and 
physicians.

An aggregate of around 48% had T2DM in our 
examination. This was higher when correlated with 
the investigation of Khalid Alqurashi et al., which 
demonstrated that 30% of the considered population had 
DM26. This was near to Mansour M. Al-Nozha et al., works, 
which discovered 23.7% of the calculated population had 
DM27. Our recommendations are more critical than the 
studies from the Gulf area in Bahrain (25.7%) and Oman 
(16.1%)28, 29. A proportion of 68.5 of them were having 
moderate to advanced education.

Furthermore, it was noticed that as the literacy level 
builds up, the compliance with drug intake and exercising 
had escalated. About healthy lifestyle; around 40% did 
ordinary strolling and exercise, 50% being unpredictable 
and a minor segment were ignorant. The Indian Diabetic 
Risk Score (IDRS) rules were utilized to survey actual 
activity at work environment especially and discovered 
the greater part of them had a moderate to good activity in 
their way of life, 35% are having moderate to no physical 
activity30. Our investigation indicated that 82.1% of the 
members had adequate idea about diabetes. About 12% 
of them realized that T2DM was brought about by the 
reduction in tissue reaction to insulin, 34% realized that 
it was a reason for incomplete insulin discharge and 32% 
thought it was brought about by abundance sweet eating. 
In relation to risk factors associated with T2DM, 24.6% 
realized that absence of activity and being obese were 
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major issues for T2DM, 13.7% realized it was hereditary 
and just 12.8% realized that hypertension was a danger 
factor associated. In a Foma et al., study31, the outcomes 
demonstrated that of the 199 members, just 47% said they 
understood what DM was, which 53% in our observation.

Also, 67% realized that T2DM could bring about loss 
of sight, while 46.5% realized that T2DM could cause 
inadequate injury healing31. In this investigation, 40.5% 
said that a solid eating routine, exercise and complying to 
prescription were the best procedures to control T2DM. 
In the investigation by Foma et al.,31 practically 50% of the 
examination members had no idea on how the condition 
could be declined while an insignificant number speculate 
that weight reduction (0.5%) and work out (5.6%) 
were fundamental measures in resisting the condition. 
Comparative perceptions have been accounted for from 
Oman32 and Tanzania33. Though, our investigation results 
were totally unique as the larger parts were having a decent 
impression of T2DM. Members having complications of 
T2DM like Retinopathy and loss of vision are around 
32%. Very scarce population had other co-morbidities 
associated with T2DM.

We have discovered that family background of thyroid 
infection, female sex and length of diabetes for over ten 
years are huge factors for various thyroid dysfunctions. 
Collecting data proof recommends that the event of 
subclinical Hypothyroidism is almost certain in T2DM 
patients contrasted with people and connected with 
expanded diabetic complications34. The thyroid volumes 
were found fundamentally higher in the two subjects with 
T2DM and T1DM than the typical population; T2DM 
patients were bound to develop thyroid nodules when 
compared with type 1 diabetic patients and the non-
diabetes group35. The American Association of Clinical 
Endocrinologists and Thyroid Disease Clinical Practice 
Guidelines suggest early treatment of subclinical thyroid 
dysfunction and require continuous screening for thyroid 
variations in all diabetic patients36. 

5.  Limitations
There are a few limitations concerning this study. Firstly, 
the influence of age, gender and body weight on the 
ability of the thyroid gland was not assessed. Secondly, we 
cannot quantify the relation or create the cause and effect 
relation owing to no proper biological tests possibly done.

6.  Conclusion and 
Recommendations 

In conclusion, the occurrence of Hypothyroidism in 
patients with T2DM was high; showing a potential 
interaction between thyroid condition and DM. 
Hypothyroidism was discovered to be the most well-
known thyroid sickness in the Indian population with 
MetS. The report from the current study will help in 
building up a connection among TD and T2DM in Indian 
patients more clearly. This information will likewise have 
prognostic significance for doctors in their routine clinical 
practice to grow better evaluation strategy for patients of 
TD with related MetS. This evaluation also suggests health 
policymakers to give more priority towards escalating 
health benefits and understanding on metabolic disorders 
and consistence in medication regimen. However, future 
large population studies are suggested.
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