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Background: The prevalence of hypothyroidism among Indian women is 15.8%. Depression is frequently
reported in hypothyroidism. Yoga is an effective intervention for depression. However, the influence of
yoga on depression in patients with hypothyroidism has not been studied.
Aim: The present study investigated the effect of a 3-month integrated yoga intervention (3-IY) on
depression, lipid indices, and serum thyroid-stimulating hormone (sTSH) levels among female patients
having hypothyroidism, and mild-to-moderate depression.
Method: The present single-arm preepost design study was conducted in thirty-eight women (average
age 34.2 ± 4.7 years). Participants received a 3-IY comprising asanas, pranayama, and relaxation tech-
niques for 60 min daily (5 days a week). Depression, sTSH, lipid profile indices, Body Mass Index (BMI),
fatigue, anxiety, and stress were assessed at baseline and after 12 weeks. Thyroid medication was kept
constant during the study period. Data were analysed using R Studio software.
Result: A significant (P < 0.05) reduction in depression (58%), sTSH (37%), BMI (6%), fatigue (64%), anxiety
(57%), lipid profile indices (HLD increased significanty), and stress (55%) levels was observed after 3
months, compared with the corresponding baseline levels.
Conclusion: The 3-IY is useful for reducing depression, dyslipidemia, and sTSH in women with hypo-
thyroidism and depression. Further studies with a larger sample size and a robust research design using
objective variables must be conducted to strengthen the study findings.
© 2021 Center for Food and Biomolecules, National Taiwan University. Production and hosting by Elsevier
Taiwan LLC. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).
1. Introduction

Hypothyroidism is highly prevalent among women. The overall
prevalence of hypothyroidism in India is 10%, whereas its preva-
lence in Indian women is 15.8%.1 Deokar et al. (2014) studied 2076
participants with suspicion of hypothyroidism and reported a 9.4%
prevalence of subclinical hypothyroidism and a 4.2% prevalence of
overt hypothyroidism. Hypothyroidism in women contributes to
infertility, menstrual disorders, cardiovascular disease, type 2 dia-
betes mellitus (T2DM), and psychiatric disorders.2

A relationship between hypothyroidism and psychiatric
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disorders has been suggested in literature.3 Thyroid dysfunction
has been observed in the pathogenesis of many psychiatric disor-
ders, including depression.4 Depression is the most commonly re-
ported psychiatric condition in women with hypothyroidism.
Hypothyroidism and depression have several common clinical
symptoms.5 A higher risk of depression was observed among pa-
tients with subclinical and overt hypothyroidism as compared with
controls.6 Recent meta-analysis of 12,315 individuals revealed that
those with subclinical hypothyroidism had higher risk of depres-
sion than euthyroid controls (relative risk ¼ 2.35).7 The patients
with hypothyroidism should be screened for depression, and pa-
tients with depression should be screened for hypothyroidism.8 A
recent study reported that 33.9% of patients with hypothyroidism
have depression.9 Another study with a small sample size of 63
patients with hypothyroidism reported a 63% prevalence of
depression.10

Depression is related to several biological factors involved in
hypothyroidism. Serum thyroid-stimulating hormone (sTSH) levels
are negatively associated with depression in hypothyroidism.11
tion and hosting by Elsevier Taiwan LLC. This is an open access article under the CC
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Elevated thyroid peroxidase antibody (TPO-Ab) levels are associ-
ated with an increased risk of depression.12 Although improved
sTSH levels with the administration of oral thyroxin improves
depressive symptoms, the risk of lifetime depression remains high
in patients with hypothyroidism compared with controls.

Thyroxin medication reduces depressive symptoms among
women with hypothyroidism; however, the risk of depression in
these patients remains high compared with the controls. The pos-
itive role of alternative and complementary therapies such as yoga
has been reported in the effective management of chronic disor-
ders, including depression. Such interventions may help in the
effective treatment of hypothyroidism.

Yoga is a mindebody discipline and has numerous health ben-
efits, such as the improvement of cardiorespiratory fitness, cogni-
tive functions, mental health, and quality of life. The popularity of
yoga as a complementary and alternative medicine in chronic
disorders has increasedworldwide in the last three decades. Yoga is
a safe and effective intervention for several chronic health condi-
tions such as endocrine and psychiatric disorders. Additionally,
yoga is recommended as the first and standalone treatment for
depression.

The present study investigated the effect of a 3-month inte-
grated yoga intervention (3-IY) on depression and sTSH levels
among women with hypothyroidism and depression. Other vari-
ables such as body mass index (BMI), lipid profile, fatigue, anxiety,
and stress were also assessed.
2. Methodology

2.1. Study participants

The present single-arm study was conducted in a community
setting in women of 20e50 years with overt hypothyroidism hav-
ing clinical depression (mild-to-moderate) in Calicut, Kerala. The
diagnosis of hypothyroidism was made on the basis of a clinical
examination by an endocrinologist (elevated TSH with low T3 and
T4 levels). Depression was diagnosed by a psychiatrist using DASS
21 (Chart 1).
2.1.1. Inclusion and exclusion criteria
Women within the age 20e50 years, diagnosed with hypothy-

roidism, taking thyroxin and hadmild tomoderate depressionwere
included in the study. Patients with history of psychiatric disorders
including addiction, antipsychotic medication, thyroid cancer, and
abdominal surgery in the past one year; patients with morbid
obesity; pregnant patients; regular yoga practitioners; and patients
who had changed their thyroxin dosage in the preceding 3 months
were excluded from the study.
Chart 1. Study protocol.
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2.2. Participant recruitment

An advertisement about the study was placed in local news-
paper. Total 198 hypothyroid women were screened for mild to
moderate depression using Depression, Anxiety, and Stress Scale
(DASS-21). DASS 21- Depression score between 10 & 20 was
considered as mild-moderate depression. Of these 198 screened, 99
(50.1%) had clinical depression. Forty-seven women consented for
the study.

2.3. Ethical consideration

All 47 participants declared their voluntary participation in this
study by signing an informed consent form before study
commencement. The present research was conducted according to
the Helsinki Declaration, as revised in 2013. Participants were
informed about their freedom to withdraw from the study at any
point and the patient’s information was kept confidential. Institu-
tional Project Evaluation/Ethics Committee of ÷÷÷÷÷÷÷ University
approved the study (÷÷÷-021-2018). Duly signed Informed consent
form was obtained prior to the study by all 47 women.

2.4. Assessment

All the outcome measures were assessed at baseline and after 3
months. The questionnaires were administered by the clinical
psychology staff.

The primary outcome measures were depression and sTSH
levels, whereas the secondary outcome measures were BMI, anxi-
ety, fatigue, lipid proile, and stress.

2.5. Assessment methods

2.5.1. Biochemical variables
Participants were instructed to come for blood tests on empty

stomach earlier in the morning with minimum 8 HRS fasting.
Venous blood sample was collected. Fasting lipid profiles and sTSH
levels were assessed in an authenticated laboratory. sTSH levels
were assessed through immunometric assays of thyrotropin (for
TSH).13

2.5.2. Psychological measures
Anxiety, depression, and stress were measured using the DASS-

21 questionnaire.
DASS-21 is a self-reported questionnaire consisting of 21 items

that measures anxiety, depression, and stress. The DASS-21 has
been validated in the literature (Cronbach’s a values are 0.94, 0.87,
and 0.91 for depression, anxiety, and stress, respectively) 18 and
with similar values in the Indian population.14,15

2.5.3. Fatigue
The fatigue severity scale, published in 1989 by Krupp, has 9

items. For each question, the patient is asked to choose a number
from 1 to 7, which indicates how much the patient agrees to each
statement, with 1 indicating strong disagreement and 7 indicating
strong agreement. A score of 4 or higher generally indicates severe
fatigue.16

2.5.4. Intervention
The 3-IY was performed in three locations for the convenience

of the participants. It comprised asana (yoga postures), pranayama
(yogic breathing practices), relaxation techniques, and meditation
(Table 1). The yoga intervention was designed by a team of one of
the authors, a yoga consultant, and an endocrinologist with yoga
knowledge.



Table 1
List of practices.

Type of practices Name of the practice

Loosening Loosening of all joints from toes to neck
Twisting, forward backward bending, side bending, jogging, drill walking

Surynamaskar: 20 rounds
Breathing

practices
Hands in and out breathing, hands stretch breathing, ankle stretch breathing, dog breathing, tiger breathing, sectional breathing dynamic kalapabhati,
Bhastrika

Asana Emphasis on asanas involving backward bends, chest opening and supine relaxation.
Ardhachakrasana, ardhakati-chakrasana, padahasthasana, ustrasana, bhunamanasana, vajrasana, setubandhasana, sarvangasana, matsyasana,
shavasana, bhujangasana, shalabhasana, navasana, navakasana, janushirshasana were administered.

Pranayama Right nostril breathing (for activating sun channel). Ujjayi breath with antar kumbhaka and Chandra bhedana
Meditation Sun Meditation, Gayatri Mantra Chant
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Participants received 60 min of yoga intervention every day for
3 months (5 days in aweek) under the supervision of a trained yoga
therapist.

The participants were constrained from eating anything before
the yoga sessions. They were instructed to wear loose and
comfortable clothing.

2.6. Data analysis

Data were statistically analysed using SPSS 16 (IBM, Chicago,
2016). The data are presented as mean and standard deviations. A
paired sample t-test was used to measure pre to post changes. A P
value of <0.05 was considered statistically significant. The % change
in the mean score was calculated using the following formula: post
mean � pre mean/pre mean � 100. Microsoft excels and R Studio
software was used for data analysis.

3. Results

3.1. Participation

Out of 47 consented; thirty-eight women completed the study.
Eleven women lost the follow-up of these, 4 women discontinued
the study due to shift of the location and 3 women discontinued
intervention to due non-suitability of timings and 4 women
attended less than 10 sessions.

Thirty-eight women completed the study. Of these, more than
92% of the participants attended at least 58 of the 60 yoga sessions,
suggestive of good acceptance, adherence and feasibility of yoga
intervention in the community settings.

3.2. Demographic characteristics

Most of the participants were belonging to middle class socio-
economic status and most of these were house wives. The
average age of the group was 34.2 ± 4.7 years. At the baseline the
average score depression was 13.3. The average thyroxin medica-
tion score was 45.7 mcgs/day.

Most of the participants were belonging to upper middle class
families. Majority of them were job holders and house-wives.
Thirty-three participants were married, of who 2 were 3 were
widows and 2 had divorce. 14 participants had co-morbidities;
three had type 2 diabetes mellitus (T2DM) and 5 had hyperten-
sion. 6 patients had non-specific occasional musculoskeletal pain
(See Table 2).

3.3. Changes in the mental health measures

There was a statistically significant decrease with larger effect
size in the depression (p > 0.001, ES- 4.9), anxiety (p > 0.001, ES-
3.1), fatigue (p > 0.001, ES- 5.5), sTSH (p > 0.001, ES- 1.1) and stress
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(p > 0.001, ES- 3) after 3 months compared to the baseline.

3.3.1. Changes in the lipid profile, BMI, and thyroxin dosage
Medication also improved significantly. After 3-IY out of 38

women, only 3 had depression score >10 suggestive of mild
depression, whereas, 35 women achieved non-depressive score.
There was 58% (from 13.3 to 5.6) decrease in the mean depression
score and 23.5% (from 45.7 to 35) decrease in the mean thyroxin
requirement following the 3-IY intervention (See Table 3).

All lipid profile measures; total cholesterol, triglycerides, HDL,
LDL and VLDL decreased significant and HDL increased significantly
after 3 months compared to the baseline. These changes suggest
the positive impact of yoga in hypothyroidism (See Table 3).

The decrease in the mean scores was >30% for all the variables.
Percentage change >30% is considered as clinically significant
change.17

The table depicts the paired sample t-test results. ** Statistically
significant (P < 0.01) (Figs. 1 and 2).

4. Discussion

Hypothyroidism and depression share many common symp-
toms. According to literature, the prevalence of depression in pa-
tients with hypothyroidism is high. Depression in hypothyroidism
may worsen the symptoms and aggravate the disease process
because it is positively associated with the TPO-Ab level in hypo-
thyroidism. Therefore, the prevention and management of
depression must be considered in hypothyroidism.

Studies have demonstrated the positive roles of yoga in
depression as well as in hypothyroidism.18,19 The present study
assessed the effect of a 3-IY on depression and sTSH levels among
women having hypothyroidism with clinical depression. The BMI,
lipid profiles, anxiety, stress, and fatigue relevant to both hypo-
thyroidism and depression were also evaluated. A significant
decrease in depression and sTSH levels was observed following the
3-IY compared with the corresponding baseline levels. Fatigue,
stress, BMI, lipid profile (HDL improved) and anxiety were also
reduced significantly. This preliminary pilot study suggests a pos-
itive effect of yoga onwomenwith hypothyroidism associated with
clinical depression.

To the best of our knowledge, this is the first study to evaluate
the efficacy of yoga in women having hypothyroidism associated
with depression.

Studies have demonstrated the positive effects of yoga inter-
vention on sTSH levels among women with hypothyroidism. Nee-
lakanthan et al. (2016) observed a significant reduction in sTSH
levels, lipid profile, and BMI following 6 months of yoga interven-
tion. Other studies have reported improvement in pulmonary
function tests and quality of life following yoga intervention in
women with hypothyroidism.20,21 Studies on yoga in depression
have reported improvement in depression symptoms, mood,



Table 2
Demographic details of the participants.

Age (years) 34.2 ± 4.7

Marital status Married e 33; widows - 3, divorced e 2 & Unmarried - 2
Education Below UG e 5

Completed UG - 22, PG e 8, PGþ ¼ 3
Socio-economic background Lower middle class e 8,

Upper middle class e 27, higher - 3
Other comorbidities T2DM e 3, hypertension e 5 & non-specific musculoskeletal pain - 6
Employment 14 e job holders, 8 self-employed and 16 house-wives

Table 3
Preepost changes of the parameters.

Measures Baseline follow-up % difference in the mean Mean difference 95% CI Cohen’s d

Upper bond Lower bond

Medication 45.77 ± 25.61 35.00 ± 19.16** �23.5 9.2 4.7 13.6 0.4
BMI 26.44 ± 2.67 24.8 ± 2.23* �6.0 1.3 .8 1.9 0.5
TC 218.42 ± 29.88 199.85 ± 14.53** �8.5 25.9 10.46 24.7 0.7
TRGY 117.34 ± 34.06 91.63 ± 19.95** �21.9 �6.6 16.58 35.3 0.9
HDL 46.35 ± 8.75 53.25 ± 5.39** 14.9 19.5 �9.5 �3.7 0.9
LDL 148.91 ± 28.75 128.27 ± 14.10** �13.9 5.0 11.6 27.4 0.91
VLDL 23.52 ± 7.17 18.31 ± 4.00* �22.2 25.9 3.0 6.9 0.9
sTSH 5.24 ± 2.2 3.29 ± 1.03** �37.2 1.9 1.3 2.5 1.1
Fatigue 46.37 ± 6.2 16.26 ± 4.4** �64.9 30.1 27.6 32.6 5.5
Stress 16.26 ± 3.0 7.29 ± 2.9** �55.2 8.9 7.8 10.0 3.05
Anxiety 12.89 ± 2.5 5.37 ± 2.2** �58.3 7.5 6.6 8.4 3.1
Depression 13.37 ± 1.8 5.61 ± 1.3** �58.0 7.7 6.75 8.7 4.9

Fig. 1. % Decrease in the mean of sTSH, mental health and fatigue assessments after 3-IY Intervention.
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cognitive functions, and serum cortisol levels22,23; findings of the
present study are consistent with those of these studies.

The present study suggests yoga as an effective intervention for
the prevention and management of depression in hypothyroidism.
Depression often leads to reduced interest in activity and aversion
to exercise. This may lead to the worsening of hypothyroidism.
Minimisation of depression in hypothyroidism would encourage
physical activity in patients, which further helps in reducing BMI
and improving the thyroid function. We recommend yoga for pa-
tients with hypothyroidism because it helps in improving both
hypothyroidism and depression.

Dyslipidaemia and depression are the independent risk factors
of heart disease. Hypothyroidism contributes to increased risk of
heart disease as it characterized by dyslipidaemia and increased
risk of depression. Previous study by Nilankatan and the present
study have demonstrated a positive impact of yoga on lipid profile.
Hence, yoga may have cardio-protective effect in hypothyroidism
by reducing dyslipidaemia and depression. It also lead to decrease
378
in the BMI.
The exact mechanism of yoga is yet to be explored. The decrease

in TSH levels and depression may be attributed to increased levels
of physical activity following the 3-IY as it involves several dynamic
movements.24,25 Stress may aggravate the underlying autoimmu-
nity, whereas yoga helps in reducing sympathetic arousal and the
activity of the hypothalamusepituitaryeadrenal axis, which in turn
reduces stress and anxiety levels. Yoga is found to be effective in
improving Gamma amino butyric acid levels (GABA), and brain-
derived neurotrophic hormone (BDNF) which are known to have
positive role in depression.26,27

The present study is the first to assess the efficacy of yoga in
depression among women with hypothyroidism having mild-to-
moderate depression. At screening 50.6% females had mild-to-
moderate depression. Although the sample size of 198 is insuffi-
cient to draw a conclusion regarding the prevalence rate, we
observed a depression prevalence rate of 50.6%. More than 92% of
the participants attended at least 58 of the 60 yoga sessions,
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suggesting the acceptance and feasibility of the intervention. The %
decrease in depression and sTSH levels was statistically significant,
supported by a larger effect size. The study showed a significant
improvement in all the measures this suggests that 1) womenwith
hypothyroidism are sensitive to such interventions, 2) 3 months
yoga intervention is adequate to bring the change in HPA axis and
psychological measures. Previous studies have also demonstrated
similar results. A study by Mischalsen reported significant decrease
in anxiety, depression, joint pain, mood state wellbeing, psycho-
logical quality of life and bodily complaints well among distressed
women following 3-months yoga intervention.25,28

The present study has several limitations such as a small sample
size, lack of a control group, and lack of objective parameters of
depression.

Further studies with a large sample size, longer duration of
intervention, and active control groups are recommended to
generalise the findings. Additionally, we recommend the study of
objective variables such as salivary cortisol levels, serotonin, and
TPO-Ab.
5. Conclusion

The present study indicates the positive effect of 3-IYon reduced
depression and sTSH levels in women with hypothyroidism.
Further studies with a larger sample size and a robust research
design using more objective variables are required to strengthen
the findings.
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