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ABSTRACT: Background: Normal levels of
thyroid hormones are essential for maintaining
thermogenic and metabolic homeostasis in the
adults and has effects on all the systems of the
body especially cardiovascular system. Thyroid
disorders are more common in women than men
and onset increases with age. Thyroid dysfunction
especially hypothyroidism is known to cause
dyslipidemia. Hence, this study was undertaken to
highlight the importance of identifying thyroid
dysfunction in women and its associated
dyslipidemia so that timely intervention can be
instituted to prevent cardiovascular morbidity and
mortality in future.

Objectives: To study and compare TFT and lipid
profile levels in pre and postmenopausal women.
Methods: 150 female subjects above the age of 18
years attending General medicine OPD and IPD, at
Rajarajeswari Medical College and
Hospital,Bengaluru were included in the study.
After informed consent, detailed history,
examination, and investigations were sent as per
designed proforma. The subjects were then
categorized into two groups: premenopausal (age
less than 45yrs) and postmenopausal (age more
than or equal to 45yrs) group.

Results: Majority of patients in our study was in
postmenopausal group (53%). Out of 150 patients,
32(21.3%) patients had thyroid dysfunction.
Thyroid  dysfunction was seen more in
postmenopausal women (25.32%) compared to
premenopausal women (16.9%). 11.3% of the
patients had subclinical hypothyroidism followed
by overt hypothyroidism (5.3%), subclinical
hyperthyroidism (3.3%) and overt hyperthyroidism
(1.3%). In premenopausal group, all the mean lipid
profile levels were found to be higher in patients
with hypothyroidism and lower in hyperthyroidism
compared to euthyroid patients. In postmenopausal
group, mean lipid profile levels were found to be
higher in hypothyroid patients compared to
euthyroid patients while mean TC,HDL,LDL levels

were lower in hyperthyroidism compared to
euthyroid patients.

Conclusion: Thyroid dysfunction is more common
in  postmenopausal women compared to
premenopausal women. Hypothyroidism is more
common than hyperthyroidism with subclinical
cases being more in number than overt cases.
Majority of the patients with thyroid dysfunction
especially hypothyroidism had dyslipidemia. Since
dyslipidemia coexist with other metabolic
abnormalities, there is increased risk of
cardiovascular diseases in these patients. Therefore,
thyroid screening needs to be a part of routine
investigation in postmenopausal women so that
timely diagnosis of thyroid disorders and treatment
can prevent future complications.

KEYWORDS: thyroid hormones, premenopausal,
postmenopausal, hypothyroidism, hyperthyroidism,
dyslipidemia.

l. INTRODUCTION

Thyroid hormones regulates metabolic
processes essential for normal growth and
development as well as regulating metabolism in
the adult.! The incidence of thyroid disorders is
increasing worldwide at an alarming rate, yet little
is known of the impact it can have on the society.”
The number of Indian people suffering from
thyroid disease is estimated to be about 42 million.®
Thyroid diseases mainly affect women; the
incidence is five to 20 times higher in women than
in men. In women, diseases of the thyroid gland are
among the most prevalent disorders worldwide,
second only to diabetes. The prevalence of thyroid
diseases increases with age. Thyroid diseases are
more common in middle-aged and older post-
menopausal women.* The prevalence of
hypothyroidism was found to be 8.2% in
premenopausal and 12.7% in postmenopausal
women.” In two population-based studies, the
prevalence of subclinical hypothyroidism ranged
between 7.5-8.5% in women and 4.4% in men.
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Subclinical hypothyroidism prevalence increases in
women with increasing age and is more common in
elderly females (7-18%) than males (2-15%). A
substantial number of patients with subclinical
hypothyroidism  eventually ~ develop  overt
hypothyroidism each year at the rate of 4.3-8%,
with the elderly having a higher predisposition.®
The incidence of clinical hypothyroidism is 0.3%.
Thyrotoxicosis occurs in approximately 2% of
women.” Thyroid hormones regulate cholesterol
and lipoprotein metabolism, therefore thyroid
disorders, including overt and subclinical,
considerably alter lipid profile and promote
atherosclerosis and cardiovascular disease.’

Keeping in mind the above said reasons
we did this study highlighting various types of
thyroid disorders and its effects on lipid profile so
that timely intervention and preventive measures
can be instituted to prevent complications in the
future.

1. MATERIALS AND METHODS
150 female subjects above the age of
18years were included in the study. Patients who
were excluded from the study were those with
known case of thyroid disorder and on treatment
for the same, history of irradiation of thyroid
gland,who have undergone thyroid surgeries,on
drugs that alter thyroid function and lipid profile
tests such as levothyroxine, antithyroid drugs,
hypolipidemics,  lithium,  amiodarone, oral
contraceptive pills, pregnant women, known case

of chronic liver or renal disease and critically ill.
Institutional Ethical Committee approval
for conducting the study was obtained. After
informed consent, detailed history including past
medical  history, medication history = was
documented. They were subjected to detailed
physical examination including  systemic

Pre-menopausal

examination and investigations were sent as per
designed proforma. The subjects were then
categorized into two groups: premenopausal (age
less than 45yrs) and postmenopausal (age more
than or equal to 45yrs)group.

STUDY DESIGN: Cross sectional observational
study.

STUDY DURATION: One year.

SAMPLE SIZE ESTIMATION:

Sample size was calculated by taking the
average number of patients with newly diagnosed
thyroid disorders visiting general medicine
department. Sample size estimation was done using
Yamane formula, n=N/(1+Ne2), where n=sample
size, N=study population size, e=margin of error.
Calculated sample size=150
Fasting blood sample  was collected.
Chemiluminescent immunoassay (CLIA)was used
for thyroid hormone estimation. Lipid profile was
estimated by spectrophotometric method.
STATISTICAL ANALYSIS:

SPSS version 20 was used to perform the
statistical analysis. Descriptive statistics of
the explanatory and outcome variables were
calculated by mean, standard deviation for
quantitative variables, frequency, and proportions
for qualitative variables. Chi-square test was
applied for qualitative variables. Independent
sample t test was applied to compare the statistical
difference of age, Thyroid profile (T3, T4, TSH)
and lipid profile (TC, HDL, LDL, VLDL, TGL)
between the groups. Pearson’s correlation was
applied to correlate T3, T4, TSH with Lipid profile
(TC, HDL, LDL, VLDL, TGL). ANOVA test was
employed to determine whether there are any
statistically significant differences between the
means of three or more independent groups. The
level of significance is set at 5%.

RESULTS

Postmenopausal

Figure 1: Case distribution in pre and postmenopausal group
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Fig 1 shows that out of 150 female
patients, 79 patients were in the postmenopausal
group (53%) while 71 patients were in the
premenopausal group (47%). Majority of the
patients in premenopausal group were in the age

group of 26-35yrs with a mean age of 33yrs.
Majority of the patients in postmenopausal group
were in the age group of 46-55yrs with a mean age
of 59.18 yrs.

Table 1: Distribution of thyroid disorders in pre and postmenopausal group

Diagnosis No of Groups

pts Pre-menopausal
EUTHYROID num 59

% 83.10%
SC HYPO num 6

% 8.50%
OVERT HYPO num 4

% 5.60%
SC HYPER num 1

% 1.40%
OVERT HYPER Count 1

% 1.40%
TOTAL num 71

% 100.00%
Chi-square value-2.85
p value-0.58

Table 1 shows that in this study, 32
patients (21.3%) had thyroid dysfunction. Thyroid
disorders were more in postmenopausal group
(25.32%) compared to premenopausal group
(16.9%). Hypothyroidism (16.6%) was more
common than hyperthyroidism (4.6%) and
subclinical cases were more common than overt

Total
Post-menopausal
59 118
74.70% 78.70%
11 17
13.90% 11.30%
4 8
5.10% 5.30%
4 5
5.10% 3.30%
1 2
1.30% 1.30%
79 150
100.00% 100.00%

cases. Out of 32 patients with thyroid dysfunction,
17 patients had subclinical hypothyroidism (11.3%)
followed by 8 patients with overt hypothyroidism
(5.3%), 5 patients with subclinical hyperthyroidism
(3.3%) and 2 patients with overt hyperthyroidism
(1.3%).

COMPARISON OF THYROID PROFILE PARAMETERS
BETWEEN THE GROUPS

1.08 1.04

Figure 2: comparison of thyroid profile values between pre and postmenopausal groups
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Fig 2 depicts that mean T3 and T4 values were found to be similar in both the groups with no statistical
significance. Mean TSH was higher in the postmenopausal group (4.13 + 4.30) compared to premenopausal
group(3.73 £6.57) although the difference was not statistically significant(p=0.65).

COMPARISON OF THE LIPID PROFILE PARAMETERS BETWEEN
THE GROUPS

181,16

160.9
[l
=1 3338
126.07
117.1
102,13

Figure 3: Comparison of mean lipid profile values between the groups

Fig 3 shows that all the mean lipid profile values were found to be higher in postmenopausal group with TC,
LDL values being statistically significant(p<0.05).

Table 2: Pearson’s correlation between lipid profile and thyroid function test

Thvroid LIPID PROFILE
ro);‘ile Groups
P TC HDL | LDL | VLDL  TGL
ore rvalue | 0124 | -0.055 | 0.027 | 0384 | 0.148
menopausal | e | 0301 | 065 0.82 0.001* | 0.219
TSH
Post rvalue | 0039 | -0082 | 0.008 | 008 | 0.112
menopausal |\ oje | 0736 | 0471 | 0.944 | 0452 | 0.325
bre rvalue | -282 | -251 | -229 | -178 | -.147
menopausal | e | 017* | 035% | 05% | 136 223
T3
Post rvalue | -126 | -167 | -134 | .030 | .046
menopausal | \aie | 268 | 141 | 240 | 796 | 688
Pre r value -.231 -.151 -.179 -.232 -.127
T4 menopausal | e | o5 208 135 .05* 293
Post rvalue | -207 | -091 | -143 | -056 | -.049
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p value

.067

426 .210 622 .668

Table 2 shows that TSH was significantly
associated  with  VLDL(p=0.001) in the
premenopausal  group. T3 was negatively
associated with TC, HDL and LDL levels in the
premenopausal group while T4 was negatively

associated with TC and VLDL levels in the
premenopausal group(P=.05). No statistically
significant associations were found between TFT
and lipid profile in the postmenopausal group.

Table 3: Comparison of lipid profile parameters with various thyroid disorders in premenopausal group

LIPID EUTHYROI | SC OVERT | SC OVER | pvalue

PARAMETER D HYPO HYPO HYPE | T
R HYPE

R

TC mean 156.085 193.833 212.25 102 101 0.00024*
SD 50.89 39.061 41.414 0 0
Num 59 6 4 1 1

HDL mean 37.22 45.667 42.75 38 20 0.00241*
SD 10.674 15.705 16.6 0 0
Num 59 6 4 1 1

LDL mean 100.695 114 124.75 64 63 0.01278*
SD 38.433 28.092 31.637 0 0
Num 59 6 4 1 1

VLDL | mean 23.373 32.833 42.25 16 17 0.00002*
SD 8.82 12.4 18.007 0 0
Num 59 6 4 1 1

TG mean 119.322 164.833 188.75 82 85 0.01369*
SD 57.266 61.882 142.601 0 0
Num 59 6 4 1 1

Table 4: Comparison of lipid profile parameters with various thyroid disorders in postmenopausal group

LIPID EUTHYROI | SC OVERT | SC OVERT | pvalue
PARAMETER | D HYPO HYPO HYPER | HYPER
TC mean | 182.559 199.182 | 182 151.75 115 0.06287
SD 57.263 51.717 47.588 13.124 0
Num | 59 11 4 4 1
HDL mean | 40.779 43.454 45.75 36.5 32 0.25497
SD 11.429 12.331 16.82 6.191 0
Num | 59 11 4 4 1
LDL mean | 120.339 147.63 1315 915 35 0.00225*
SD 47.699 22.312 35.95 17.019 0
Num | 59 11 4 4 1
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VLDL | mean | 25.644 29.272 27.25 335 47 0.00025*
SD 9.341 10.84 10.468 18.448 0
Num 59 11 4 4 1
TG mean | 126.068 163.182 | 139 167.5 230 0.0001*
SD 42,771 42.205 52.643 92.24 0
Num | 59 11 4 4 1
In premenopausal group, mean TC, subclinical), in population above the age of 12

HDL,LDL,VLDL,TG levels were found to be
higher in patients with overt and subclinical
hypothyroidism and lower in overt and subclinical
hyperthyroidism compared to euthyroid patients.
This was statistically significant (p < 0.01)[table 3].
In postmenopausal group, all mean lipid profile
values were found to be higher in hypothyroid
patients compared to euthyroid patients while mean

TC,HDL,LDL levels were lower in
hyperthyroidism compared to euthyroid
patients[table  4].LDL,VLDL, TG levels were

statistically significant(p<0.00)

V. DISCUSSION

In this study, out of 150 female patients
79(53%) were in the postmenopausal group while
71(47%) patients were in the premenopausal group.
This was similar to a recent Indian study done in
Assam by Bordoloi G et al® where postmenopausal
group constituted 52% of the study and
premenopausal 48%.

In this study, total 21.3% of the patients
was found to have thyroid dysfunction. 16.9% of
the premenopausal group and 25.3% of the
postmenopausal women had thyroid dysfunction.
Hypothyroidism (16.6%) was more common than
hyperthyroidism (4.6%) among which subclinical
cases were more compared to overt cases. Out of
32 patients with thyroid dysfunction, 17 patients
(11.3%) had subclinical hypothyroidism followed
by 8 patients (5.3%) with overt hypothyroidism,5
patients(3.33%) with subclinical hyperthyroidism
and 2 patients(1.33%) with overt hyperthyroidism.
This was similar to Indian studies done on
postmenopausal women by Mohammad Zahid
Labrez et al in 2020 and Shigil Mathew Varghese
et al in 2017" which proved that incidence of
hypothyroidism is more  common  than
hyperthyroidism and subclinical hypothyroidism
more common than overt hypothyroidism.

According to the 6-year duration
NHANES Il Study published in 2002, the
prevalence of hypothyroidism was 4.6% (0.3%
clinical and 4.3% subclinical) and of
hyperthyroidism 1.3% (0.5% clinical and 0.7%

years.

Bordoloi G et al® in his study found that
the total prevalence of hypothyroidism in women
was 10.526%. In the premenopausal group,the
prevalence was 8.219%  while in the
postmenopausal group,the prevalence was 12.658%
although the difference of prevalence of
hypothyroidism between the two groups were not
significant. The prevalence of subclinical
hypothyroidism was found to be 5.5% in the
premenopausal group and 8.2% in the
postmenopausal group. The numbers are roughly
twice of the clinical hypothyroid cases: 2.7% and
4.4% in the two groups respectively. Similar results
were seen in an Indian study by Dr Lalitha R*. In
our study mean TSH value was higher in
postmenopausal group compared to premenopausal
group. Similarly higher TSH values in
postmenopausal group was observed in many other
Indian and international studies.®*3***5 |n our
study, mean T3 and T4 values were found to be
similar in both the groups with no statistical
difference. Similar results were observed in studies
by Kolanu BR et al*® and Nilay A et al'®All the
mean lipid profile values were found to be higher
in postmenopausal group with differences in TC,
LDL values being statistically significant.In our
study, dyslipidemia was seen predominantly in
hypothyroid patients which was similar to a study
done by Dr Alpesh R Vora et al'’ and Khan MAH
et al*® . In our study dyslipidemia was similar in
subclinical and overt hypothyroidism while in few
other studies dyslipidemia was found more in
subclinical cases compared to overt cases™ . In a
study by Anju Sharma et al the mean TC & LDL
levels were decreased in patients with overt
hyperthyroidism as compared to controls and the
difference between the levels was statistically
insignificant. Mean serum TG remain unchanged in
patients. In cases of subclinical hyperthyroidism,
the mean serum levels of TC, LDL & TG were
decreased in patients as compared to controls & the
difference was statistically insignificant. Mean
serum HDL levels was significantly decreased in
cases as compared to controls®. These results were
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similar to our study. Pearson correlation between
lipid profile and thyroid function test showed that

10.7759/cureus.4259. PMID:

PMCID: PMC6519977.

31139518;

in our study TSH was significantly associated with [5]. BORDOLOI, Gitartha; JAHAN, Wasima. A
VLDL in the premenopausal group while T3 was study of thyroid function in premenopausal
negatively associated with TC, HDL and LDL and postmenopausal women of Dibrugarh
levels and T4 negatively associated with TC,VLDL town, Assam, India. International Journal of
levels in the premenopausal group. A similar study Research in Medical Sciences, [S.1.], v. 6, n.
done by Sudhina PS* found positive association of 9, p. 3015-3019, aug. 2018. ISSN 2320-
TSH with TC in the postmenopausal group. 6012.
[6]. Al Eidan E, Ur Rahman S, Al Qahtani S, Al
V. CONCLUSION Farhan Al, Abdulmajeed I. Prevalence of
Thyroid dysfunction is more common in subclinical hypothyroidism in adults visiting
postmenopausal women. Hypothyroidism is more primary health-care setting in Riyadh. J
common than hyperthyroidism with subclinical Community Hosp Intern Med Perspect.
cases being more common than the overt cases. 2018;8(1):11-15. Published 2018 Feb 6.
Since hypothyroidism is invariably associated with doi:10.1080/20009666.2017.1422672
dyslipidemia, there is increased risk of [7]. Pearce, Elizabeth N. “Diagnosis and
cardiovascular diseases in these patients. Hence management of thyrotoxicosis.” BMIJ
thyroid  screening should be done in (Clinical research ed.) vol. 332,7554 (2006):
postmenopausal women so that timely diagnosis of 1369-73. doi:10.1136/bmj.332.7554.1369
thyroid disorders and treatment of the same can be [8]. Duntas LH, Brenta G. The effect of thyroid
instituted to prevent future cardiovascular disorders on lipid levels and metabolism.
complications. Also, female patients with Med Clin North Am. 2012 Mar;96(2):269-
dyslipidemia should be evaluated for thyroid 81. doi: 10.1016/j.mcna.2012.01.012. Epub
dysfunction. 2012 Feb 14. PMID: 22443975.
[9]. Bordoloi, Gitartha & Jahan, Wasima.
Conflict of interest: none (2018). A study of thyroid function in
premenopausal and postmenopausal women
REFERENCES of Dibrugarh  town, Assam, India.
[1]. Mullur R, Liu YY, Brent GA. Thyroid International Journal of Research in Medical
hormone regulation of metabolism. Physiol Sciences. 6.  3015.  10.18203/2320-
Rev. 2014 Apr;94(2):355-82.doi: 6012.ijrms20183636.
0.1152/physrev.00030.2013. PMID: [10]. Dr Mohammad Zahid Labrez, Dr Ashok
24692351; PMCID: PMC4044302. Kumar. Correlative Study of Thyroid
[2]. Aschebrook-Kilfoy B, Schechter RB, Shih Dysfunction with Blood Sugar Levels and
YC, Kaplan EL, Chiu BC, Angelos P, Serum Lipid Levels in Post Menopausal
Grogan RH. The clinical and economic Women. JMSCR Volume 08 Issue 03 March
burden of a sustained increase in thyroid 2020; DOl
cancer incidence. Cancer  Epidemiol https://dx.doi.org/10.18535/jmscr/v8i3.47
Biomarkers Prev. 2013 Jul;22(7):1252-9. [11]. Shigil Mathew Varghese, Arun Kumar S,
doi: 10.1158/1055-9965.EPI-13-0242. Epub Babu R, Sakthivel V, Nikil Sam Varughese.
2013 May 15. PMID: 23677575. A study of correlation of thyroid dysfunction
[3]. Unnikrishnan AG, Menon UV. Thyroid on lipid abnormalities in post menopausal
disorders in India: An epidemiological women. MedPulse International Journal of
perspective. Indian J Endocrinol Metab. Medicine. February 2017; 1(2):13-21.
2011 Jul;15(Suppl 2):578-81. doi: [12]. J. G. Hollowell, N. W. Staehling, W. D.
10.4103/2230-8210.83329. PMID: Flanders et al., “Serum TSH, T4, and thyroid
21966658; PMCID: PMC3169866. antibodies in the United States population
[4]. Kolanu BR, Vadakedath S, Boddula V, (1988 to 1994): National Health and
Kandi V. Evaluation of the Activities of Nutrition Examination Survey (NHANES
Thyroid Hormones Among Pre- and Post- II),” Journal of Clinical Endocrinology and
menopausal Euthyroid Women: A Cross- Metabolism, vol. 87, no. 2, pp. 489-
sectional Study from a Tertiary Care 499,2002.
Teaching Hospital in India. Cureus. 2019 [13]. Dr.Lalitha R. A study on thyroid dysfunction
Mar 16;11(3):e42509. doi: in  postmenopausal women. European
Journal of Molecular &  Clinical
DOI: 10.35629/5252-0401437444 [Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal  Page 443


https://dx.doi.org/10.18535/jmscr/v8i3.47

Y

International Journal Dental and Medical Sciences Research
Volume 4, Issue 1, Jan-Feb 2022 pp 437-444 www.ijdmsrjournal.com

[14].

[15].

[16].

[17].

[18].

[19].

[20].

Medicine.ISSN2515-8260 Volume 08, Issue
04, 2021.625-629

Sudhina PS. A cross sectional study of s.tsh
and lipid function in women. J Evolution
Med Dent Sci 2021;10(02):74-78, DOI:
10.14260/jemds/2021/15

Kolanu BR, Vadakedath S, Boddula V,
Kandi V. Evaluation of the Activities of
Thyroid Hormones Among Pre- and Post-
menopausal Euthyroid Women: A Cross-
sectional Study from a Tertiary Care
Teaching Hospital in India. Cureus.
2019;11(3):e4259. Published 2019 Mar 16.
doi:10.7759/cureus.4259

Nilay A. Kapadia, Neeta Mehta.
COMPARISON OF THYROID PROFILE
IN PREMENOPAUSAL AND
POSTMENOPAUSAL WOMEN.
International Journal Of Basic And Applied
Physiology., 6(1), 2017 150-154.

Dr. Alpesh R. Voral, Dr. Dasare Anand
Balaji. A Study of Lipid Profile Inpatients of
Hypothyroidism. International Journal of
Science and Research (IJSR)ISSN: 2319-
7064 SJIF (2019): 7.583 Volume 9 Issue 12,
December 2020

Khan MAH, Majumder I, Hoque MM, et al.
Lipid Profile in Hypothyroid Patients: A
Cross Sectional Study. Medicine Today.
2013 Volume 25,21-24

Ajay Kumar Das et al. Dyslipidemia and
Hypothyroidism in Population of East
Medinipur,West Bengal, JMSCR.ISSN (e)-
2347-176  Volume2 Issue 5 Pages 1049-
1053 May 2014.

Anju Sharma et al. Evaluation of serum lipid
profile in patients with hyperthyroidism,

International Journal of Clinical
Biochemistry and Research, April-June
2017;4(2):126-128 126. DOI:

10.18231/2394-6377.2017.0030

DOI: 10.35629/5252-0401437444 [Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal

Page 444



