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Abstract: Objective: To determine the frequency of thyroid
disorders in subfertile women at Saidu group of teaching hospitals
Swat. Study Design: A descriptive cross-sectional study. Place
and Duration of Study: Department of Obstetrics and
Gynaecology, Saidu Group of Teaching Hospital Swat, Pakistan
from 7th February 2025 to 7th August 2025.mMethodology: A
total of 176 married subfertile women aged 18 to 45 years were
enrolled through non-probability consecutive sampling. Fasting
venous blood samples were collected for thyroid function
assessment. Hyperthyroidism was defined as thyroid stimulating
hormone below 0.1 mU/L with free thyroxine above 1.5 ng/dL,
while hypothyroidism was defined as thyroid stimulating
hormone of 10 mU/L or above with free thyroxine below 0.7
ng/dL. Data were analysed using Statistical Package for the Social
Sciences version 26.mResults: The mean age was 32.29 * 5.86
years, mean body mass index was 26.20 + 2.15 kg/m? and mean
duration of subfertility was 2.44 * 1.18 years. Rural women were
113 (64.2%) and low socioeconomic group was 87 (49.4%).
Hyperthyroidism was found in 8 (4.5%) and hypothyroidism in 18
(10.2%). Hypothyroidism was significantly higher in women aged
above 30 years, 17 (15.9%) versus 1 (1.4%), p=0.002. Conclusion:
Hypothyroidism was more frequent than hyperthyroidism and
was significantly associated with older age and higher body mass
index among subfertile women.

Keywords: Body mass index, Female infertility, Hyperthyroidism,
Hypothyroidism, Subfertility, Thyroid disorders

INTRODUCTION

Subfertility is one of the most frequent causes of
infertility among women and it means inability to
conceive within a certain time despite having regular
sex without protection.1 Subfertility can develop as a
result of either a woman’s factor or man’s factor and
even their combination or subfertility can exist in
cases when there is no known cause of it at all.
Endocrinological problems are one of the causes of
subfertility since reproductive functions cannot work

properly without correct hormone balance.2 Thyroid
abnormalities are able to affect the menstrual cycle,
ovulation and hormone levels; therefore, they may
decrease the probability of conception.3

Hyperthyroidism is defined as a situation in which an
excess production of thyroid hormones occurs in the
thyroid gland. The disorder may have adverse effects
on fertility in the form of menstrual dysfunction and
disturbances in the process of ovulation. Women
suffering from hyperthyroidism often exhibit the
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symptoms of oligomenorrhea, amenorrhea or
dysmenorrhea making conception complicated.5
Hyperthyroidism may also interfere with the regular
functioning of the hypothalamic-pituitary-ovarian
axis due to elevated levels of thyroid hormones.6
Common symptoms of this disorder include weight
loss, heat sensitivity, profuse sweating, heart
palpitations, tremor, nervousness and increased
bowel movements.

Hypothyroidism is often linked to problems with
reproduction and menstrual cycles and it is one of the
significant endocrine causes of subfertility among
females.7 Low levels of thyroid hormones may
disrupt the interaction between the hypothalamus,
pituitary gland and ovaries and lead to ovulation
disorders and abnormal menstrual periods.8
Symptoms like oligomenorrhoea, menorrhagia and
amenorrhoea can occur and the conception process
may become complicated because of ovulation
disorders. Hypothyroidism can also be accompanied
by elevated prolactin levels, causing further problems
related to reproduction. Typical symptoms of the
condition include weight gain, fatigue, sensitivity to
cold temperatures, constipation, dry skin and
menstrual disorders.10

Thyroid dysfunction needs to be investigated in
subfertile women because thyroid disorder can
interfere with the menstrual cycle, ovulation and
reproduction. Hyperthyroidism and hypothyroidism
both can cause problems in conceiving and go
unnoticed because of the general signs that do not
point specifically toward thyroid dysfunction. Early
diagnosis of this condition can allow for treatment of
the disorder and potentially lead to a successful
conception.

METHODOLOGY

This cross-sectional study was carried out from 7th
February 2025 to 7th August 2025 in the Department
of Obstetrics and Gynaecology, Saidu Group of
Teaching Hospital Swat. A total of 176 subfertile
women were enrolled in the study through non-
probability consecutive sampling. The sample size
was calculated by using WHO sample size software,
with 95% confidence interval, 3% margin of error
and expected frequency of hyperthyroidism of 4.3%
among subfertile women.11

Ethical approval for conducting the study was
obtained from the concerned ethical committee
before starting the data collection. The purpose of the
study was explained to the participants and their
privacy and confidentiality were maintained
throughout the study.

Women aged 18 to 45 years and married were
included. Subfertile women were selected according
to the stated study criteria. The husband was
required to have sperm concentration
>215,000,000/ml and total motility 240% on
laboratory examination. Women with a history of

known thyroid diseases, previous thyroid surgery or
use of thyroid medications documented in medical
record were excluded. Women having a history of
uterine fibroids or previous chemotherapy or
radiation therapy were also not included. Female
subfertility was considered when a woman had failed
to conceive despite at least 6 months of regular
unprotected sexual intercourse if she was below 35
years of age. In women aged >35 years, failure to
achieve conception after 3-4 months of regular
unprotected sexual intercourse was considered
subfertility.

After obtaining informed consent from each
participant, data collection was started. The
participants were informed that their participation
was voluntary and that no harm was expected from
the study procedures. Baseline demographic
information was obtained, including age, BMI,
duration of subfertility, residence status,
socioeconomic status, diabetes and hypertension.
The information was recorded.

A detailed relevant history was taken from each
woman and the required clinical information was
recorded. The eligibility of the participant was
confirmed according to the inclusion and exclusion
criteria. On the 21st day of the menstrual cycle, 5 ml
venous blood was obtained from the antecubital vein
after an overnight fasting period of 8-12 hours.
Proper aseptic precautions were followed and sterile
disposable plastic syringes were used for blood
collection. The collected sample was transferred to
the laboratory of the same hospital within 3 hours for
thyroid function assessment.

Hyperthyroidism was considered when laboratory
blood testing showed TSH <0.1 mU/L together with
free T4 >1.5 ng/dL. Hypothyroidism was considered
when TSH 210 mU/L together with free T4 <0.7
ng/dL. The prevalence of thyroid disorders was
determined from the proportion of participants
fulfilling the criteria for hyperthyroidism or
hypothyroidism.

The collected data were analysed using IBM SPSS
version 26. Qualitative variables including residence
status, socioeconomic status, diabetes, hypertension,
hypothyroidism and  hyperthyroidism  were
presented as frequencies and percentages.
Quantitative variables including age, duration of
subfertility and BMI were expressed as mean #*
standard deviation. Effect modifiers including age,
BMI, duration of subfertility, residence status,
socioeconomic status, diabetes and hypertension
were controlled by stratification to assess their effect
on thyroid disorders. Chi-square test or Fisher's exact
test was applied after stratification, as appropriate. A
p-value <0.05 was considered statistically significant.

RESULTS
The study enrolled 176 subfertile women with a
mean age of 32.29 + 5.86 years. The mean body mass
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index was 26.20 + 2.15 kg/m? and the mean duration
of subfertility was 2.44 + 1.18 years. Majority of the
participants were from rural areas 113 (64.2%) as
compared to wurban 63 (35.8%). Regarding
socioeconomic status, most of the women belongs to
low socioeconomic group 87 (49.4%), followed by
middle 59 (33.5%) and high 30 (17.0%).
Hypertension were present in 11 (6.3%) of the
participants whilst diabetes was found in only 3
(1.7%) of the women (Table 1).

Table 1. Patient Demographics n=176

Demographics Mean+SD /n
(%)
Age (years) 32.29 + 5.86
BMI (kg/m?) 26.20+2.15
Duration of Subfertility 244 +1.18
(years)

Residence Status
Rural n (%)
Urban n (%)

Socioeconomic Status
Low n (%)
Middle n (%)
High n (%)
Hypertension
Yes n (%)

No n (%)
Diabetes
Yes n (%)

No n (%)

113 (64.2%)
63 (35.8%)

87 (49.4%)
59 (33.5%)
30 (17.0%)

11 (6.3%)
165 (93.8%)

3 (1.7%)

173 (98.3%)
With regards to frequency of thyroid disorders,

hyperthyroidism was found in 8 (4.5%) of the
subfertile women whilst 168 (95.5%) had no
hyperthyroidism. Hypothyroidism were observed in
18 (10.2%) of the participants, whereas 158 (89.8%)
were found to be without hypothyroidism (Table 2).
Table 2. Frequency of Thyroid Disorders in
Subfertile Women n=176

Thyroid Disorder Frequency %age
Hyperthyroidism
Yes 8 4.50%
No 168 95.50%
Total 176 100%
Hypothyroidism
Yes 18 10.20%
No 158 89.80%
Total 176 100%

On association analysis, hypothyroidism was found to
be significantly associated with age group, as women
aged above 30 years shewed higher frequency 17
(15.9%) as compared to those aged 30 years or below
1 (1.4%), with p-value of 0.002. Similarly,
hypothyroidism was also significantly associated
with BMI, wherein women with BMI greater than 25
kg/m? had notably higher frequency 17 (14.5%) as
compared to those with BMI of 25 or below 1 (1.7%),
with p-value of 0.007. All other associations of both
hyperthyroidism and hypothyroidism with duration
of subfertility, residence status, socioeconomic
status, hypertension and diabetes were found to be
statistically non-significant (Table 3).

Table 3. Association of Thyroid Disorders with Demographic Factors n=176

Demographic Sub Hyperthyroidism p-value Hypothyroidism p-value
Factors Groups Yesn No n (%) Yesn (%) Non (%)
(%)
Age (years) <30 2(2.9%) 67 (97.1%) 0.484** 1(1.4%) @ 68(98.6%) 0.002**
>30 6 (5.6%) 101 17 90 (84.1%)
(94.4%) (15.9%)
BMI (kg/m?) <25 4(6.8%) 55 (93.2%) 0.444** 1(1.7%) | 58(98.3%) 0.007**
>25 4 (3.4%) 113 17 100
(96.6%) (14.5%) (85.5%)
Duration of 1-5 8 (4.6%) 165 1.000** 18 155 1.000**
Subfertility (95.4%) (10.4%) (89.6%)
(years) >5 0(0.0%) 3(100.0%) 0(0.0%) @ 3(100.0%)
Residence Status Rural 5 (4.4%) 108 1.000** 11 (9.7%) 102 0.733*
(95.6%) (90.3%)
Urban 3(4.8%) 60 (95.2%) 7 (11.1%) 56 (88.9%)
Socioeconomic Low 4 (4.6%) @ 83(95.4%) 1.000** 10 77 (88.5%) 0.761**
Status (11.5%)
Middle 3(5.1%) 56(94.9%) 6 (10.2%) 53 (89.8%)
High 1(3.3%) 29 (96.7%) 2(6.7%) @ 28(93.3%)
Hypertension Yes 1(91%) 10 (90.9%) 1.000** 1(91%) @ 10 (90.9%) 1.000**
No 7 (4.2%) 158 17 148
(95.8%) (10.3%) (89.7%)
Diabetes Yes 0(0.0%) 3(100.0%) 1.000** 0(0.0%) @ 3(100.0%) 1.000**
No 8 (4.6%) 165 18 155
(95.4%) (10.4%) (89.6%)
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*Chi-Square Test, **Fisher Exact Test

DISCUSSION

The findings of present study revealed that
hypothyroidism were more prevalent 18 (10.2%) as
compared to hyperthyroidism 8 (4.5%) among
subfertile women. This pattern was in agreement
with several previous studies. Rahman et al. 12
similarly reported hypothyroidism as the dominant
thyroid disorder in subfertile women, with
subclinical hypothyroidism occurring in 26.7% of
cases. Bibi et al. 13 also found hypothyroidism to be
most frequent thyroid disorder affecting 42 (37.5%)
of subfertile women, which were comparatively
higher than present study findings. This difference in
prevalence could possibly be attributed to variations
in sample size, geographical region, diagnostic
criteria and socioeconomic characteristics of study
populations. Akande et al. 14 reported thyroid
dysfunction in 16% of infertile women with overt
hypothyroidism being most common abnormality at
9.6%, which were somewhat comparable to present
study. Al-Jaroudi et al. 15 reported a notably higher
prevalence of hypothyroidism at 28.5%, whilst
Hussain et al. 16 found subclinical hypothyroidism in
34.81% of infertile women and Ali et al. 17 reported
hypothyroidism in 28.5% of women with secondary
infertility. Arif et al. 18 identified subclinical
hypothyroidism in 9.9% of subfertile women
attending their clinic, which were relatively closer to
present study findings. Arshad et al. 19 found overall
thyroid dysfunction in 41% of primary infertile
women with subclinical hyperthyroidism being more
prominent at 20%, which were in contrast to present
study where hyperthyroidism was less frequent 8
(4.5%). Tan et al. 20 in their narrative review
reported that hypothyroidism may be associated
with infertility rates of up to 30%, whilst
hyperthyroidism was associated with infertility in
approximately 5.8% of women, which were broadly
consistent with the lower frequency of
hyperthyroidism observed in present study. Potiris et
al. 21 also highlighted that hypothyroidism causes
significant ovulatory dysfunction and luteal
impairment, further supporting the higher
prevalence of hypothyroidism seen in present study.
Ashfaq et al. 22 reported subclinical hypothyroidism
in 27% of subfertile women, which were also
comparable to present study findings. These
differences in prevalence across studies might be
explained by differences in study design, referral bias,
sample size and use of different TSH cut-off values
across studies.

Regarding association of hypothyroidism with age,
present study found that women aged above 30 years
had significantly higher frequency of hypothyroidism
17 (15.9%) as compared to younger women 1 (1.4%),
with p-value of 0.002. This were consistent with
findings of Bibi et al. 13 who also reported
hypothyroidism to be significantly more common in

women aged above 30 years as compared to those
aged 30 years or below (52.3% vs 27.9%, p=0.009).
Similarly, Ali et al. 17 noted highest subclinical
hypothyroidism prevalence among women aged 31-
40 years (28.6%), although they did not find
statistically significant association with age
(p=0.256). Al-Jaroudi et al. 15 reported mean age of
29.58 * 0.34 years in their study population, with
hypothyroidism being prevalent in younger
subfertile women as well, suggesting that age related
susceptibility may vary across different clinical
settings and populations. Hussain et al. 16 similarly
noted that subclinical hypothyroidism was
particularly frequent in the 18-25 year age group
(44.6%), which were in contrast to present study
findings where older age group were more affected.
This discrepancy could be related to differences in
demographic profiles and recruitment settings of
respective studies. Arshad et al. 19 enrolled women
aged 20-30 years only, which limits the direct age-
related comparison with present study. The scientific
basis of this observation lies in the progressive
nature of autoimmune thyroid disease, particularly
Hashimoto's thyroiditis, which tends to accumulate
thyroid damage over time, making older reproductive
age women more susceptible to overt
hypothyroidism. Tan et al. 20 and Potiris et al. 21 also
supported in their reviews that thyroid
autoimmunity and its consequences on reproductive
function tends to become more apparent with
advancing age, further corroborating present study
findings.

The significant association between hypothyroidism
and higher BMI were another notable finding of
present study, wherein women with BMI greater than
25 kg/m? had considerably higher frequency 17
(14.5%) as compared to those with normal BMI 1
(1.7%), with p-value of 0.007. This finding were
supported by Ashfaq et al. 22 who reported a
statistically = significant  association = between
subclinical hypothyroidism and obesity (p<0.05),
with 74.4% of subclinical hypothyroid women being
obese. Hussain et al. 16 also found that 74.5% of
subclinical hypothyroid cases had BMI greater than
25 kg/m? further corroborating present study
results. Rahman et al. 12 reported that mean BMI
were significantly higher among subfertile women
(27.98 + 5.42 kg/m?) as compared to controls (24.16
+ 3.77 kg/m? p<0.01), indicating a relationship
between higher body weight and thyroid dysfunction
in subfertile population. In contrast, Ali et al. 17 and
Bibi et al. 13 did not found significant association
between hypothyroidism and BMI (p=0.827 and
p>0.05 respectively), which could be explained by
differences in BMI cut-off values, sample
characteristics and ethnicity of study populations.
Akande et al. 14 and Arif et al. 18 did not specifically
analyse BMI as an independent variable in relation to
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thyroid dysfunction, whilst Al-Jaroudi et al. 15 and
Arshad et al. 19 also did not report detailed BMI
stratified analysis, making direct comparison with
present study difficult in this regard. Tan et al. 20 and
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couples. | Clin Med. 2023;12(18):6094. doi:
10.3390/jcm12186094.

Potiris et al. 21 in their respective reviews 3. Brown EDL, Obeng-Gyasi B, Hall JE, Shekhar S.
acknowledged that metabolic disturbances including The thyroid hormone axis and female
obesity can worsen thyroid dysfunction and its reproduction. Int ] Mol Sci. 2023;24(12):9815.
reproductive  consequences, which  provides doi: 10.3390/ijms24129815.
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