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ABSTRACT

Objectives: This study aimed to determine the prevalence of hypothyroidism and its association with
menopausal symptoms and evaluated the diagnostic performance of Zulewski’s clinical score
for predicting hypothyroidism in peri-/post-menopausal Thai women.

Materials and Methods: This hospital-based cross-sectional study was conducted between June
2015 and April 2016 in Srinagarind Hospital, Khon Kaen, Thailand. We enrolled 305 peri-/post-
menopausal women 45-65 years of age without previous history of thyroid diseases, radiation
exposure at the neck, or concurrent use of lithium. The participants were interviewed by two
research assistants’ vis-a-vis symptoms of menopause and hypothyroidism, current medications
and menstrual characteristics. Blood samples were taken for TSH and FT4 levels. Main
outcomes were prevalence of hypothyroidism, the Menopause-Specific Quality of Life (MENQOL)
score, and diagnostic performance of Zulewski’s clinical score .

Results: Mean age was 56 + 4.7 years. The prevalence of hypothyroidism was 6.2% (95%CI 3.5%
to 8.9%). The sensitivity of Zulewski’s clinical score at the cutoff point > 3 was 70%. Neither
the MENQOL domain score nor the composite score was associated with hypothyroidism.

Conclusion: The prevalence of hypothyroidism in peri-/post-menopausal Thai women is low. There
is no association between MENQOL score and hypothyroidism. Zulewski’s clinical score is not
a good screening test for hypothyroidism in this group.
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Introduction

Thyroid function and the female gonadal axes
are related throughout the reproductive years™,
moreover, thyroid dysfunctions are more prevalent in
women than men®?®, Notwithstanding, based on a
limited number of studies about thyroid dysfunction,
in particular hypothyroidism, is unlikely to relate to
menopausal status. In the Study of Women’s Health
Across the Nation (SWAN), a community-based multi-
ethnic study of the natural history of the menopausal
transition, there was no significant difference in
thyroid-stimulating hormone (TSH) concentrations
among SWAN enrollees classified as pre-menopausal
vs. early peri-menopausal®. This finding is consistent
with the results from Massoudi et al®.

Hypothyroidism has an insidious onset with a
range of non-specific symptoms that can delay the
diagnosis for months or even years®. Some
menopausal symptoms are similar to the symptoms
of hypothyroidism. In the SWAN study, frequency of
feeling fearful in the 2 weeks prior to interview was
associated with TSH concentrations (p<0.008)@, i.e.
women who reported feeling fearful were
disproportionately represented in the group with TSH
<0.5mIU/L (p <0.02)®, Likewise, women who self-
reported less sexual interest had a slightly lower
adjusted mean TSH concentration than women who
had a sustained level of sexual interest (2.03 vs. 2.16
mlU/L; p<0.03)®. Undiagnosed or untreated
subclinical hypothyroidism is likely to have an impact
on some serious health problem. In a systematic
review, subclinical hypothyroidism was associated
with an increased risk of coronary heart disease
(CHD) events and CHD mortality in those with higher
TSH levels™.

lodine deficiency is considered an important
risk factor for hypothyroidism®. According to the report
in 2001, the prevalence of iodine-deficiency in Europe
was 44.2% compared to 31.7% in South-East Asia®.
So universal fortification of tablet salt has been
introduced for the prevention and control of iodine
deficiency?. Recently, the relationship between
universal salt iodization (USI) and iodine excess has
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attracted more attention. Results from a systematic
review have shown that iodine excess can lead to
hypothyroidism and autoimmune thyroiditis, especially
for susceptible populations with recurring thyroid
disease, the elderly, fetuses, and neonates.

As iodine intake may be changed by universal salt
iodization program, we were interested to evaluate
the existing prevalence of hypothyroidism in
menopausal women in our region. In addition, we
also aimed to explore the association between various
menopausal symptoms and hypothyroidism as well
as the diagnostic performance of Zulewski’s clinical
score as a screening tool for hypothyroidism.

Materials and Methods

This study was conducted between June 2015
and April 2016 at Srinagarind Hospital, Khon Kaen,
Thailand. This project proceeded in accordance with
international guidelines of Good Epidemiology
Practice. The Khon Kaen University Ethics Committee
for Human Research reviewed and approved the study
protocol. Research assistants informed the participants
with regard to the purposes, procedures, risks and
benefits of the study as specified in the participant
information package. All included participants signed
consent forms. Fundamental data on medical history,
and reproductive factors were collected through
questionnaires (including age, parity, age at menarche,
and duration after the last menstrual period, history
of contraceptive use, cigarette smoking, alcohol
consumption, body weight and height).

Population

The recruitment was taken at outpatient
department. Menopausal women between 45 and 65
years of age were included. We excluded women
having a history of thyroid disorders, radiation
exposure at the neck, or lithium consumption. A peri-
menopausal woman was defined as a woman being
45 or older with irregular menstrual cycles over the
last 12 months while a post-menopausal woman was
defined as a woman 45 or older who had not had a
menstrual period for 12 months or more.
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Clinical assessment of hypothyroidism and
menopausal symptoms

Two well-trained research assistants
administered questionnaires to evaluate menopausal
symptoms and clinical hypothyroidism by using the
Menopause-Specific Quality of Life (MENQOL)
questionnaire and Zulewski’s clinical score,
respectively. The MENQOL comprises 32 questions
covering 4 domains (physical, vasomotor, psychosocial
and sexual).

Pongpatiroj et al translated the MENQOL
questionnaire into Thai language and reported the
Cronbach alpha of reliability 0.891%. For Zulewski’s
clinical score (max 12), the twelve symptoms and
signs of hypothyroidism were evaluated. A score
more than 5, 3-5, and less than 3 defined
hypothyroidism, borderline hypothyroidism and
euthyroidism, respectively.

Assays for TSH and FT4

A blood sample was taken and TSH and FT4
concentrations assessed by radioimmunoassay. The
respective inter- and intra-assay coefficient of
variations (CVs) for the TSH were 5.4% and 5.7%.
The respective inter- and intra-assay coefficient of
variations (CVs) for the FT4 were 8.3% and 4.4%.
The normal range of TSH concentration for normal
thyroid function is 0.25-4 mIU/L. Hypothyroidism was
diagnosed if the TSH level was 5 or more mlU/L and
further classified as clinical if the FT4 was low or
subclinical if the FT4 was normal. If the FT4 was
below normal and the TSH was normal or depressed,
this case was classified as secondary hypothyroidism.
Sample size calculation

As per previous study'® ,we used a prevalence
of hypothyroidism of 4.8%. Thus, 305 menopausal
women were adequate to estimate prevalence with
a 95% confidence interval and a desired precision of
+2.4%.

Data analysis

Data management and analysis were done
using Stata version 10.0. We reported means (+SD),
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medians (interquartile range, IQR), percentages or
95% confidence intervals as appropriate. We also
calculated the relative risk to determine if menopausal
status was a risk for thyroid disorders, using a
multinomial logistic regression analysis. The two-
sample Wilcoxon rank-sum or Mann-Whitney U test
was used to test for differences in the composite vs.
other domains of the MENQOL score between the
euthyroid group and the subclinical hypothyroid group.
The diagnostic performance of Zulewski’s clinical
score for hypothyroidism was calculated according
to the cut-off levels = 3 and > 5. Post hoc analysis
was conducted to assess the correlation between
body weight and TSH levels by using Sperman’s Rho.
The association between BMI and thyroid status
(euthyroidism and hypothyroidism) was evaluated
using Pearson Chi-square. To determine whether
hypothyroidism was the risk for BMI > 23 kg/m?,
matched case-control analyses by age (within 1 year)
and time since last menstrual cycle (within 1 year)
were computed.

Results

Between June 2015 and April 2016, 305
menopausal women were included in the study. The
respective mean age (SD) at recruitment and mean
time since last menstrual period was 56.1 (4.7) and
7.2 years (5.6). Of these recruited, 31 and 274 were
peri-menopausal and post-menopausal, respectively.
The respective median (IQR) of TSH concentration
in the included menopausal women was 1.9
mlU/L(1.3-2.8 IQR). The respective median (IQR) of
MENQOL score for the vasomotor, psychosocial,
physical and sexual domain was 0 (0-3), 1 (0-5), 9
(4-18) and 0 (0-2), respectively. Hormonal replacement
therapy (HRT) was used in only 3.3% of women in
both groups.

The prevalence of subclinical hypothyroidism
was 6.2% (95%CI 3.5% to 8.9%) (n=19). When we
classified the women into a peri-menopausal or post-
menopausal group, the respective prevalence was
12.9% (95%CI 0.4% to 25.4%)(n=4) and 5.5%
(95%Cl 2.8% to 8.2%) (n=15). There was no overt
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hypothyroidism. The prevalence of euthyroidism
and hyperthyroidism are presented in Table 1.
When assessing the peri-menopausal
group using logistic regression analysis, the
relative risk of subclinical hypothyroidism was not
significantly different vis-a-vis the post-
menopausal group whereas the relative risk of
hyperthyroidism was significantly lower in the
post-menopausal group. After the age-adjusted

analysis, however, there was no longer any
significant difference in the relative risk for
hyperthyroidism (Table 2).

According to the two-sample Wilcoxon rank-
sum (Mann-Whitney U) test, neither composite
nor other domains of MENQOL score showed
any statistically significant differences between
the euthyroidism group and the subclinical
hypothyroidism group (data not shown).

Table 1. Prevalence of thyroid disorders and menopausal status.

Thyroid function Perimenopause Postmenopause Total
(n=31) (n =274) (n = 305)
% 95%ClI % 95%ClI % 95%ClI

Euthyroidism 74.2 57.9, 90.5 89.4 85.7,93.1 87.9 84.2,91.6
Hypothyroidism

Subclinical 12.9 0.4,25.4 5.5 2.8,8.2 6.2 35,89

Overt 0 N/A 0 N/A 0 N/A

Secondary 0 N/A 0.4 0.0, 1.1 0.3 0.0, 1.0
Hyperthyroidism

Hyperthyroidism 3.2 0.0,9.8 0.7 0.0, 1.7 1.0 0.0, 2.1

Subclinical 9.7 0.0, 20.7 2.2 0.4,3.9 3.0 1.0,4.8

Secondary 0 N/A 1.8 0.2,34 1.6 0.2,3.1

N/A: Not Applicable

Table 2. Relative risk (RR) of menopausal status for thyroid disorders.

Thyroid status RR RR after age-adjusted analysis
(95% CI) (95% CI)

Hypothyroidism

Perimenopausal Reference

Postmenopausal 0.6 (0.1, 2.1) 0.9 (0.8, 1.0)
Hyperthyroidism

Perimenopausal Reference

Postmenopausal 0.2 (0.0, 0.9) 1.0 (0.9, 1.1)

When using Zulewski’s clinical score for
hypothyroidism, the sensitivity at a cut-off of
>3 and > 5 were 70.0% (95%Cl 45.7% to 88.1%)
and 10.0% (95%CI 1.2% to 31.7%), respectively.
(Table 3)
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When we used Sperman’s Rho to test the
hypothesis that body weight and TSH levels were
independent, the p value was 0.54. This indicated
that there was no association between body weight
and TSH levels (Fig. 1)
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Table 3. Diagnostic Performance of Various Cut-off Points for Hypothyroidism.

Diagnostic Performance

Zulewski’s Clinical Score

>3 95%Cl >5 95%CI
Sensitivity 70.0% (45.7, 88.1) 10.0% (1.2, 31.7)
Specificity 32.6% (27.2, 38.4) 65.6% (59.8, 71.1)
Positive predictive value 6.8% (3.77, 11.1) 2.0% (0.2, 7.0)
Negative predictive value 93.9% (87.3, 97.7) 91.2% (86.5, 94.7)
Positive likelihood ratio 1.0 (0.7, 1.4) 0.3 (0.0, 1.1)
Negative likelihood ratio 0.9 (0.5, 1.8) 1.4 (1.2, 1.6)
TSH (mIU/L)
o - W s
L]
[ L L 3
= Body weight (kg)
20 &0 100 120

Fig. 1. a) Ethyl chloride spray application b) Lidocaine injection

Table 4. Thyroid Status and BMI Classification.

Classification

Thyroid Status

BMI (kg/m?) Euthyroidism (n=264) Hypothyroidism (n=18)
<23 43.56% (115) 33.33% (6)
>23 56.44% (149) 66.67% (12)
P value=0.396

According to the BMI cut-offs for determining
overweight and obesity in Asian populations(16),
we classified the included menopausal women
into two groups (i.e., BMI < 23 kg/m2 and = 23
kg/m2). Post hoc analysis—to determine the
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correlation between the two BMI groups and
thyroid status (i.e., euthyroidism and
hypothyroidism) using Pearson Chi-square—
showed that there was no significant correlation
between the two (Table 4).
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Discussion

After more than a decade of the published studies
regarding to hypothyroidism in menopausal women, this
study shows the persistent prevalence of hypothyroidism
among menopausal women (i.e., 6.2% (95%CI 3.5%
to 8.9%)). This is consistent with other studies
published more than 10 years ago. In a study published
in 2002 by Suchartwatnachai et al., the prevalence of
subclinical hypothyroidism was 4.2%(%. In 2003, the
SWAN study also reported a prevalence of 6.2% for
women in mid-life with TSH >5.0 mIU/L®. This suggests
that the prevalence is steady across countries and over
time.

We also found that when comparing the
prevalence of subclinical hypothyroidism in peri-
menopausal women with that of postmenopausal
women, prevalence did not differ. This is in line with
results of the SWAN study and that of Massoudi et al.
and Cooper*9. In the SWAN study, there was no
significant difference in TSH concentrations among
SWAN enrollees classified as pre-menopausal vs. early
peri-menopausal®. In the study by Massoudi et al., the
included women were classified into 3groups (viz.,
pre-menopausal, post-menopausal not on HRT, and
post-menopausal using HRT)®. They reported that
the TSH levels did not differ according to menopausal
status®. The respective age of the included women in
the SWAN study, the study by Massoudi et al. and our
own was 42-52, 42-50, and 45-65 years.

In the current study, the sensitivity and the
specificity of Zulewski’s clinical score at a cut-off of >5
were 10.0% and 65.6%, respectively; however, the
positive likelihood ratio was 0.3 (95%CI 0.0, 1.1) and
negative likelihood ratio was 1.4 (95%CIl 1.2, 1.6). This
suggests that Zulewski’s clinical score may not
change the likelihood of disease when applied to
healthy Thai menopausal women. In the other study,
sensitivity and specificity were 62% and 99% for the
cut-off points 5; however, likelihood ratio was not
reported™. The differences between these diagnostic
performances may be explained by the different
population.

In the SWAN study, self-report of less sexual

VOL. 25, NO. 4, DECEMBER 2017

interest had a slightly lower adjusted mean TSH
concentration than women who reported a sustained
level of sexual interest (2.03 vs. 2.16 mIU/L;
p < 0.03)®. In our study, neither domains nor
symptoms of MENQOL score were associated with
hypothyroidism. The explanation for the different results
may be that in the SWAN study, the authors did not
classify the included women into euthyroid vs.
hypothyroid groups as we did; so, the analytical methods
differed according to the types of variables themselves.
In our post hoc analyses, body weight and body mass
index were not associated with TSH levels even after
adjusting the analyses for age and time since last
menstrual period. The findings are in line with the
findings of the Cardiovascular Health Study—a cross-
sectional analysis of 1276 participants, =65 years of
age. The results from a cross-sectional study in
Japan were also comparable™®. By contrast, results
from the Solanki’s study showed a significant relationship
between serum TSH and BMI™. Mean TSH increased
as BMI increased. In the latter study, the authors
included participants of a wide age range (i.e., 18—-60)
which differs from our own as well as that of the
Cardiovascular Health Study. In addition, they did not
adjust for other covariates in their analyses™. In 3
large longitudinal studies, the results were that
weight gain is significantly associated with increasing
TSH®020-22) these 3 trials included women with a wide
age range: (a) the DanThyr study included women aged
18-65 years old®), (b) the Framingham Offspring Study
included women of all ages®", and (c) the HUNT study
included women 20 years or older@2),

As our primary aim was to establish the
prevalence of hypothyroidism in menopausal women,
the sample size was inadequate to clearly indicate the
lack of association between hypothyroidism and other
variables (such as: menopausal symptoms, body
weight, and BMI). A larger number of participants in a
further study would, therefore, be needed to determine
if there is any association between hypothyroidism and
these variables or not.

As we claim that all hypothyroid cases in our
study were subclinical, this will be questioned since we
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did not measure FT3; however, clinical guidelines
suggest that TSH and FT4 are clinically useful for
measuring indicators for detecting hypothyroidism®.
Li et al. conducted a study to clarify the clinical value
of serum total triiodothyronine (TT3), total thyroxine
(TT4), FT3, and FT4 to assess thyroid function. They
suggest that TSH and FT4 are the most valuable
indicators in assessing thyroid function in a healthy
population®4.

In clinical practice, controversy persists regarding
TSH screening of the general population®). The Royal
College of Physicians of London has stated that
screening of the healthy adult population is unjustified
whereas all American organizations have suggested to
have TSH screening—starting at a particular age—
differs across organizations®®®. American organizations
do, however, agree on TSH screening in the ageing
population (> 60)@. In light of our results, TSH
screening in every menopausal woman would be
excessive due to the low prevalence of hypothyroidism.
However, further research regarding the impact of
undiagnosed or untreated subclinical hypothyroidism
would be valuable for making clearer decision on TSH
screening in peri-/post-menopausal women.

Conclusion

The prevalence of hypothyroidism in peri-/post-
menopausal Thai women was low. There was no
association between MENQOL score and
hypothyroidism. Zulewski’s clinical score was not a
good screening test for hypothyroidism in this group.
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