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Hypothyroidism and Somatization:
Results from E-Mode Patient Self-Assessment of Thyroid

Therapy, a Cross-Sectional, International Online
Patient Survey
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Anthony Peter Weetman,6 Harriet Alexandra Hay,7 Juan Abad-Madroñero,7 Amy Johanna Tallett,7

Megan Bilas,7 Peter Lakwijk,8 Alan J. Poots,7 and Laszlo Hegedüs9

Background: Between 10% and 15% of hypothyroid patients experience persistent symptoms despite achieving
biochemical euthyroidism. Unexplained persistent symptoms can be a sign of somatization. This is associated
with distress and high health care resource use and can be classified as somatic symptom disorder (SSD).
Prevalence rates for SSD differ depending on classification criteria and how they are ascertained, varying
between 4% and 25%. As this has not been studied in hypothyroid patients before, the aim of this study was to
document somatization in people with hypothyroidism and to explore associations with other patient charac-
teristics and outcomes.
Methods: Online, multinational cross-sectional survey of individuals with self-reported, treated hypothyroid-
ism, which included the validated Patient Health Questionnaire-15 (PHQ-15) for assessment of somatization.
Chi-squared tests with the Bonferroni correction were used to explore outcomes for respondents with a PHQ-15
score ‡10 (probable somatic symptom disorder [pSSD]) versus a PHQ-15 score <10 (absence of SSD).
Results: A total of 3915 responses were received, 3516 of which contained the valid PHQ-15 data (89.8%). The
median score was 11.3 (range 0–30 [confidence interval 10.9–11.3]). The prevalence of pSSD was 58.6%.
Associations were found between pSSD and young age ( p < 0.001), women ( p < 0.001), not working
( p < 0.001), having below average household income ( p < 0.001), being treated with levothyroxine (LT4)
(rather than combination of LT4 and L-triiodothyronine [LT3], LT3 alone, or desiccated thyroid extract)
( p < 0.001), expression of the view that the thyroid medication taken did not control the symptoms of hypo-
thyroidism well ( p < 0.001), and with number of comorbidities ( p < 0.001). pSSD was associated with re-
spondent attribution of most PHQ-15 symptoms to the hypothyroidism or its treatment ( p < 0.001),
dissatisfaction with care and treatment of hypothyroidism ( p < 0.001), a negative impact of hypothyroidism on
daily living ( p < 0.001), and with anxiety and low mood/depression ( p < 0.001).
Conclusions: This study demonstrates a high prevalence of pSSD among people with hypothyroidism and
associations between pSSD and negative patient outcomes, including a tendency to attribute persistent symp-
toms to hypothyroidism or its treatment. SSD may be an important determinant of dissatisfaction with treatment
and care among some hypothyroid patients.
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Introduction

Hypothyroidism is common affecting 1–7% of the
population.1–3 Persistent symptoms occur in 10–15% of

hypothyroid patients compared with controls.4–6 Hypotheses
for the cause of these symptoms include: (a) inability of le-
vothyroxine (LT4) to emulate normal physiology and restore
L-triiodothyronine (LT3) at tissue level; (b) confounding
effects of comorbidities; (c) autoimmune inflammation; (d)
LT4 prescribed or taken by patients suboptimally; (e) people
with unexplained symptoms being more likely to be inves-
tigated and diagnosed with minor and incidental perturba-
tions of thyroid dysfunction; (f) the impact of the diagnostic
label of chronic disease; and (g) somatic symptom disorder
(SSD).7–9 Direct evidence to support the above propositions
is unavailable, although it is likely that all are contributory.

In the Diagnostic and Statistical Manual of Mental Dis-
orders, Fifth Edition (DSM-V), SSD refers to persistent
bodily symptoms associated with significant functional im-
pairment, psychological distress, and high health care re-
source use.10 SSD is thought to result from an exaggerated
awareness of bodily sensations, interpreted as being indica-
tive of underlying disease.11,12 The etiology of SSD is un-
clear, although associations with past traumatic experiences,
personality traits, and psychosocial stresses have been de-
scribed.13,14 Genetic factors predisposing to bodily distress
and to chronic pain may contribute.15,16

SSD is a relatively recent classification, introduced in 2013
in the DSM-V.10 Reviews describing prevalence rates of
earlier classifications related to somatization (such as soma-
tization disorder analyzing 32 studies from 24 countries),
reported a pooled estimate of the point prevalence of
16.5%.17 However, somatization disorder is a severe form of
SSD and is limited to distress related to medically unex-
plained symptoms. In contrast, SSD relates to distress asso-
ciated with physical symptoms in known medical conditions
and medically unexplained symptoms and thus prone to have
been underestimated.

A systematic review reported prevalence rates for soma-
toform disorders in the general population to range from 11%
to 21% in younger, 10% to 20% in the middle-aged, and 1.5%
to 13% in older age groups.18 A 2022 review of 59 studies
found a mean prevalence of SSD of 12.9% based on self-
report.19 A population-based study in more than 3000 people
in Taiwan reported a prevalence of SSD of 5%,20 and a
German study of 1780 general practitioners reported a
prevalence of SSD of 7.7% among their patients.21 Based on
the above findings, we can surmise that the prevalence of
SSD in the general population is between 5% and 25%.

Studying SSD in hypothyroidism may help to understand
the nature of persistent symptoms. Furthermore, identifying
SSD may avoid unnecessary and expensive investigations,
reduce the risk of inappropriate and harmful therapies,22–28

and direct patients and physicians to interventions shown to
be helpful in SSD.29

In this study, probable somatic symptom disorder (pSSD,
defined as a score ‡10 using the Patient Health
Questionnaire-15 [PHQ-15]) in patients with hypothyroidism
was explored. The research questions were as follows: what

is the prevalence of pSSD among patients with hypothy-
roidism, and what is the relationship between (a) pSSD and
respondent characteristics and (b) pSSD and patient-reported
outcomes?

Methods

Study design

Multinational, large-scale, cross-sectional, online ques-
tionnaire survey of people with a diagnosis of hypothyroid-
ism. Some of the findings have been published.30

Patient Health Questionnaire-15

The PHQ-15 is a questionnaire that is self-administered. It
has been used in research and clinically as a screening test for
somatization.31 It includes 15 symptoms, which comprise the
most frequent somatic complaints encountered in primary
care. High scores correlate closely with somatoform disorder,
disability, functional impairment, and use of health care re-
sources.31 This instrument has been validated and used ex-
tensively,32 is equivalent or better in performance to other
tools, and is recommended by the American Psychiatric
Association.10 The PHQ-1531 has a sensitivity of 78–83%
and a specificity of 42–71% for somatization33,34 and is well
suited for use in large-scale studies internationally.35 The
PHQ-15 lists 15 somatic symptoms, 13 of which are related to
physical symptoms, while 2 (feeling tired or having little
energy, and trouble sleeping) are associated with depres-
sion.31,32

Each symptom is scored as 0, 1, or 2 (‘‘not bothered at all,’’
‘‘bothered a little,’’ ‘‘bothered a lot,’’ respectively). The sum
score is used as a measure for symptom load. A score of ‡10
is associated with somatization equivalent to clinical disor-
der.31 In this study, values of the PHQ-15 were considered
valid when the provided answers were undoubtedly ‡10 or
<10. Therefore, respondents with a PHQ-15 score of ‡10
were included even if they did not respond to all questions of
the PHQ-15 and categorized as having pSSD. Respondents
whose scores could not exceed 9 even if the missing data
scored maximally were included and categorized as not
having SSD. Respondents who had left out parts of the PHQ-
15 and could have attained a score indicating SSD were ex-
cluded as we could not undoubtedly attribute their responses.
pSSD (score ‡10) was used as a research classification rather
than a medical diagnosis of SSD.

Questionnaire

The questionnaire was cognitively tested in 30 English-
speaking patients with hypothyroidism across 5 rounds in
accordance with published methodology.36 Minor changes
were made to establish consistent comprehension. Transla-
tions of the English version of the questionnaire were made
into French, German, Italian, and Spanish. Each translation
was performed by two certified native translators. Idioms
were replaced with appropriate alternatives. A pilot was
conducted in English with 387 respondents (344 completed
and 43 partially completed) for data validation, which dem-
onstrated good face validity and response. The final version
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took 30–45 minutes to complete and was hosted online in
Qualtrics (https://www.qualtrics.com) between April 11,
2020, and January 3, 2021 (Supplementary Data).

Dissemination

Advertisements and information sheets to explain the
purpose of the survey were prepared in the aforementioned
five languages and promoted through Thyroid Federation
International, a global network of patient thyroid disorder
organizations (https://thyroid-fed.org), affiliates, and part-
ners via social media and web pages (Supplementary
Fig. S1).

Inclusion criteria

Participants had to be ‡18 years and to be using medication
for hypothyroidism.

Institutional review board waiver statement

The non-interventional nature of the survey and the fact
that data were anonymized rendered the study exempt from
institutional board approval. The study was conducted in
accordance with Declaration of Helsinki as revised in 2013.
All participants gave informed consent.

Statistical analyses

The data set was calculated to detect a delta of 0.1 in
proportions for z-tests, using GPower3.1.9 for a power of
95% and alpha set at 0.05, which calculated the number of
participants to be around 1000 (1066). Chi-squared tests with
the Bonferroni correction were used, via Python 3.10. A bi-
nary PHQ-15 score <10 or ‡10 (corresponding to the absence
or presence of pSSD) was used as an independent variable
and was compared against 10 dependent variables compris-
ing demographic and other baseline characteristics (gender,
age, marital status, employment, ethnicity, years in educa-
tion, household income, comorbidities, cause of hypothy-
roidism, treatment for hypothyroidism). In addition, the
PHQ-15 binary score was compared against five respondent
outcomes:

a. Attribution of the PHQ-15 symptoms: for each of the
symptoms in the PHQ-15, participants were asked
whether they attributed the symptom to ‘‘the hypothy-
roidism or side-effects of the hypothyroidism medica-
tion,’’ or to ‘‘other causes.’’

b. Control of symptoms of hypothyroidism by medi-
cation: participants were asked to respond to the
statement ‘‘my hypothyroidism medication controls my
symptoms well,’’ with the following response options:
‘‘strongly disagree,’’ ‘‘tend to disagree,’’ ‘‘neither
agree nor disagree,’’ ‘‘tend to agree,’’ ‘‘strongly
agree,’’ and ‘‘uncertain.’’

c. Satisfaction with overall treatment and care for
hypothyroidism: participants were asked ‘‘how satis-
fied are you with the overall care and treatment you
have received for your hypothyroidism?’’ with the
following response options: ‘‘very satisfied,’’ ‘‘slightly
satisfied,’’ ‘‘neither satisfied nor dissatisfied,’’ ‘‘slightly
dissatisfied,’’ ‘‘very dissatisfied,’’ and ‘‘don’t know.’’

d. Impact of hypothyroidism on daily living: partici-
pants were asked to respond to the statement ‘‘my
hypothyroidism has affected everyday activities that
people my age usually do (e.g., exercise, household
chores, etc.),’’ with the following response options:
‘‘strongly disagree,’’ ‘‘tend to disagree,’’ ‘‘neither
agree nor disagree,’’ ‘‘tend to agree,’’ ‘‘strongly
agree,’’ and ‘‘uncertain.’’

e. Anxiety, low mood/depression: participants were
asked ‘‘during the past 4 weeks, how much have you
been bothered by anxiety?’’ and ‘‘during the past 4
weeks, how much have you been bothered by low
mood/depression?’’ with the following response op-
tions: ‘‘bothered a little or bothered a lot,’’ ‘‘not
bothered at all.’’

Results

Respondent baseline characteristics

A total of 3915 responses were received, 3516 of which
contained the valid PHQ-15 data (89.8%) (Table 1). Women
comprised 94.5% (3321/3516) of respondents. Most re-
spondents (87.2%; 3065/3516) were older than 30 years.
Responses from the United Kingdom dominated (35.5%;
1250/3516). The majority of respondents were white (86.5%;
3040/3516), employed (71.8%; 2526/3516), had received
more than 8 years of education (84.4%; 2968/3516), had
comorbidities (72.8%; 2561/3516), and were treated with
LT4 (75.8%; 2665/3516).

Prevalence of pSSD

The median PHQ-15 score was 11.3 (range 0–30 [confi-
dence interval 10.9–11.3]). Women respondents (n = 3321)
had higher PHQ-15 score than men (n = 164) (mean 11.3,
standard deviation [SD] 5.8 vs. mean 7.6, SD 5.6, respec-
tively, p < 0.001). Tiredness was the most common symptom
experienced by 90.2% (3163/3505) of respondents (Supple-
mentary Table S1).

Associations between pSSD and demographic
and other baseline characteristics

Significant associations with pSSD were found with age,
gender, employment status, household income, treatment for
hypothyroidism, and number of comorbidities (Table 2). By
binary categorization into PHQ-15 scores <10 and ‡10, the
following groups were identified as having higher pSSD
prevalence: aged 18–30 years, women, not working, having
below average household income, being treated with LT4
(compared with combination of LT4 and LT3, LT3 alone, or
desiccated thyroid extract) (Table 2; Supplementary Table
S2), and having one or more comorbidities (Fig. 1). No as-
sociations were found between pSSD and marital status,
years of education, cause of hypothyroidism, and ethnicity.

Associations between pSSD and respondent
attributions of causes of symptoms

There was a significant association between pSSD and
attribution of symptoms to hypothyroidism or its treatment
for 13 of the 15 symptoms, the non-significant symptoms
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being ‘‘fainting spells’’ and ‘‘pain or problems during inter-
course’’ (Fig. 2 and Table 3). Respondents with pSSD were
equally likely to blame hypothyroidism or its treatment for
typical hypothyroid symptoms (such as constipation, tired-
ness, or atypical symptoms, such as, stomach pain, backache,
or dizziness.)37,38

Association between pSSD and control of symptoms
of hypothyroidism

pSSD was associated with the expression of the view by
respondents that the thyroid medication taken did not control
the symptoms of hypothyroidism well (Fig. 3a and Table 2).

Association between pSSD and satisfaction with care
and treatment of hypothyroidism

There was a significant association between pSSD and
dissatisfaction with care and treatment of hypothyroidism
(Fig. 3b and Table 2).

Table 1. Baseline Respondent Characteristics

Characteristic n %

No. of respondents 3516 100
Gender

Man 164 4.7
Woman 3321 94.5
Prefer to self-identify 13 0.4
Prefer not to say 16 0.5
Missing data 2 0.1

Age, years
18–30 236 6.7
31–40 606 17.2
41–50 950 27.0
51–60 850 24.2
Over 60 659 18.7
Missing data 215 6.1

Top 10 countries by respondent number
United Kingdom 1250 35.6
France 591 16.8
Sweden 194 5.5
Finland 146 4.2
Australia 136 3.9
Italy 121 3.4
Germany 114 3.2
Norway 102 2.9
United States of America 100 2.8
Canada 104 3.0
Other countries 505 14.4
Missing data 153 4.4

Marital status
Married/partnership 2320 66.0
Single/divorced 880 25.0
Prefer not to say 58 1.6
Other 39 1.1
Missing data 219 6.2

Employment status
Working (full time,

part-time, student, carer)
2526 71.8

Not working 589 16.8
Prefer not to say 55 1.6
Other 127 3.6
Missing data 219 6.2

Ethnic background
White 3040 86.5
Other 205 5.8
Prefer not to say 52 1.5
Missing data 219 6.2

Years of education
8 Years or less 260 7.4
More than 8 years 2968 84.4
Prefer not to say 71 2.0
Missing data 217 6.2

Household income
Above average 1044 29.7
Average 1480 42.1
Below average 614 17.5
Prefer not to say 120 3.4
Missing data 258 7.3

Comorbidities
Median (range) 2 (0–11) 72.8
Missing data 373 10.6

(continued)

Table 1. (Continued)

Characteristic n %

Time since diagnosis of hypothyroidism
<2 Years 357 10.2
2–10 Years 1294 36.8
>10 Years 1787 50.8
Don’t know/cannot remember 69 2.0
Missing data 9 0.3

Current treatment for hypothyroidism
LT4 2665 75.8
LT3 69 2.0
DTE 262 7.5
LT4 + LT3 343 9.8
Missing data 177 5.0

Cause of hypothyroidism
Hashimoto/autoimmune disease 1290 36.7
Treatment for Graves’

disease or hyperthyroidism
326 9.3

Treatment for thyroid cancer 460 13.1
Treatment for benign goiter 219 6.2
Pregnancy related 143 4.1
Congenital hypothyroidism 51 1.5
Medications 34 1.0
Pituitary disease 31 0.9
Wilson’s temperature syndrome 1 0.02
Not known 874 24.6
Variety of other answers

provided as free texta
126 3.6

Missing data 4 0.1

aCauses in free text included: ‘‘radiation,’’ ‘‘radiotherapy,’’
‘‘stress,’’ ‘‘viral,’’ ‘‘injury to the thyroid,’’ ‘‘puberty,’’ ‘‘meno-
pause,’’ ‘‘eating disorder,’’ ‘‘none,’’ ‘‘levothyroxine brand switch,’’
‘‘insulin resistance,’’ ‘‘endocrine disruption,’’ ‘‘fluoridation,’’ ‘‘flu
vaccine,’’ ‘‘gallbladder surgery,’’ ‘‘Hereditary,’’ ‘‘genetic,’’‘‘hor-
monal contraceptive,’’ ‘‘allergy,’’ ‘‘aging,’’ ‘‘leaky gut,’’ ‘hyster-
ectomy,’’ ‘‘mono,’’ ‘‘quitting smoking,’’ ‘‘sluggish thyroid,’’
‘‘antibiotics,’’ ‘‘Yodo,’’ ‘‘hypothyroidism.’’

DTE, desiccated thyroid extract; LT3, L-triiodothyronine; LT4,
levothyroxine.
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Association between pSSD and impact
of hypothyroidism on daily living

There was an association between a negative impact on
daily living and pSSD (Fig. 3c and Table 2).

Anxiety, low mood/depression

Both anxiety and low mood/depression were prevalent in
respondents with pSSD (72.3%, 1689/2337, and 71.8%,
1739/2422, respectively), and the association was statisti-
cally significant (Table 2).

Discussion

SSD is common, associated with persistent symptoms,
individual and societal burden, high levels of health care
utilization and economic cost.39 Yet there is little information
in the literature about SSD in hypothyroidism,40,41 while
impaired quality of life and dissatisfaction with care and
treatment are well documented.42–45 We used the validated
PHQ-15 questionnaire31 to assess somatization and to test the
hypothesis that SSD is a contributor to persistent symptoms
and dissatisfaction. We have used pSSD as a research clas-
sification based on self-reported responses to a questionnaire,
to gain insights on the nature of persistent symptoms in hy-
pothyroidism. It should be noted that this is not equivalent to
a medical diagnosis of SSD (which requires individual as-
sessment by an expert). Respondents’ characteristics were
similar to hypothyroid patient populations reported in the
literature.1,2,46–48 The PHQ-15 has been used previously to
screen for SSD,31,49,50 study associations between somatic
symptoms and demographic factors51 and behaviors52 and
quantify somatic distress associated with specific diseases
such as diabetes,53 thus providing potentially useful insights.

The proportion of respondents with pSSD was higher
(58.6%) than normative data (7.2%) (Supplementary
Table S3).54 SSD is common among patients with chronic
diseases;55–57 thus, it is not surprising that this was also the
case in hypothyroidism. The significance of this finding rests

with how clinicians approach the common scenario of hy-
pothyroid patients with persistent unexplained symptoms.
Research in Europe conducted in 2019–202158–77 shows that
thyroid specialists usually offer pharmacological solutions to
such patients in the form of combination therapy of LT4 with
LT3, despite evidence from randomized controlled studies
indicating no benefit from combination treatment compared
with LT4 alone.9,45 In the light of these findings, a pharma-
cological approach is inappropriate for some of these pa-
tients, as their underlying psychosocial needs will not be
addressed.

The high prevalence of pSSD among participants dem-
onstrated in this study does not support binary ‘‘mind’’ versus
‘‘body’’ dualism, which sometimes leads to dismissive atti-
tudes by health care professionals toward patients with un-
explained symptoms. On the contrary, the findings suggest
that a biopsychosocial approach78 to the conundrum of per-
sistent symptoms despite euthyroid biochemistry may be
appropriate. The experience of health care professionals who
manage patients with unexplained persistent symptoms
suggests that they may respond to empathetic listening, af-
firmation that their symptoms are real, explanations that
physical and psychological symptoms are intimately inte-
grated, avoidance of over-investigation and use of cognitive
behavioral and other established psychological therapies,
ideally in a multidisciplinary setting.79,80

In our study, pSSD was associated with young age, wo-
men, low household income, employment status, and multi-
ple comorbidities. Some of these variables are likely to be
interdependent; however, the above findings are in keeping
with other studies of SSD in general populations.81–84 The
association between pSSD and treatment with LT4 as op-
posed to LT3-containing treatments may indicate that hy-
pothyroid patients treated with LT3-containing medication
become less symptomatic than those treated with LT4, par-
ticularly if overtreated (e.g., observations of beneficial effects
of high doses of LT3 on mood in patients with resistant de-
pression22). However, the association between pSSD and
LT4 treatment cannot be assumed to be causal, nor is it

Table 2. Chi-Squared Analysis for Independent Variables Against Patient Health Questionnaire-15
Scores <10 and ‡10

Variable Chi p

Adjusted significance
using the Bonferroni

correction

Gender 44.3 1.28e-09 Significant
Age 59.7 5.18e-11 Significant
Marital status 3.1 0.37 Not significant
Employment 62.4 1.76e-13 Significant
Ethnic background 9.8 0.007 Not significant
Years of education 5.5 0.06 Not significant
Household income 64.8 2.87e-13 Significant
Cause of hypothyroidism 7.9 0.16 Not significant
Treatment for hypothyroidism 38.7 1.97e-8 Significant
Number of comorbidities 343.8 8.32e-68 Significant
Control of hypothyroidism symptoms by medication 483.6 2.36e-103 Significant
Dissatisfaction with overall care and treatment for hypothyroidism 255.2 4.29e-53 Significant
Hypothyroidism has affected everyday activities negatively 499.6 1.03e-104 Significant
Bothered by anxiety 546.2 8.23e-121 Significant
Bothered by low mood or depression 565.7 4.89e-125 Significant

The adjusted threshold by the Bonferroni method was for the p level of 0.001667.
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possible to infer from these data that LT3-containing treat-
ments should be used to provide relief from the symptoms of
SSD.

pSSD was associated with attribution of persistent symp-
toms to hypothyroidism or its treatment, including symptoms
not recognized to be associated with hypothyroidism or
thyroid hormone replacement. Among the symptoms in-
cluded in the PHQ-15, tiredness and pain were the most
frequently reported symptoms. This aligns with findings that
somatization symptoms tend to cluster into four groups: fa-
tigue, pain, cardiorespiratory, and bowel symptoms.85 The
high prevalence of pain symptoms, especially back pain and
headaches in this sample is consistent with the Global Burden
of Disease study.86 Patients with SSD who experience back
pain and headaches that cluster with fatigue may attribute
symptoms that occur frequently in the general population to
hypothyroidism. The above findings are consistent with in-
sights from other studies relating to the symptomatology of
hypothyroidism and how symptoms may be perceived by
patients, particularly in view of the fact that most of the
symptoms of hypothyroidism are nonspecific and often ex-
perienced by the euthyroid population.37

A study of patients with subclinical hypothyroidism who
were not aware of their serum thyrotropin (TSH) levels
showed no difference in symptoms compared with euthyroid
controls.87 In another study, patient awareness that they had a
thyroid diagnosis was associated with an increased preva-

lence of symptoms, and conversely, in patients not aware that
they had a thyroid diagnosis, a higher serum TSH was as-
sociated with fewer symptoms.6 Self-knowledge of a diag-
nosis of hypothyroidism therefore seems to be an important
factor in how symptoms are perceived and experienced.
Another important factor is that recent studies indicate that
the majority of patients diagnosed and started on thyroid
hormone replacement have mild or subclinical hypothy-
roidism,88,89 or even transient elevation in serum TSH.90

Furthermore, several studies and meta-analyses show similar
rates of symptoms in subclinical hypothyroid patients as in
euthyroid controls.45,91

An association was found between pSSD and respondent
opinion that the thyroid medication taken did not control their
symptoms of hypothyroidism well, which could be indicative
of a patient belief that all or most persistent symptoms ex-
perienced are due to hypothyroidism. This is likely to be false
given that persistent symptoms such as those included in the
PHQ-15 questionnaire occur in the background general
population and particularly in patients with comorbidities
other than hypothyroidism. In this respect, it is of interest that
evidence from another survey of hypothyroid women indi-
cates that patient beliefs about the nature of their illness may
play a role in the development of symptoms, such as de-
pression, anxiety, and anger.92

The association between dissatisfaction with care and
treatment of hypothyroidism and pSSD parallels those

FIG. 2. Attribution of the PHQ-15 symptoms by respondents to hypothyroidism or its treatment. Respondents were asked
to indicate if they attributed the symptom to the hypothyroidism or its treatment, or to other causes. Data are shown for those
respondents who attributed their symptoms to hypothyroidism or its treatment, by severity of somatization as expressed by
PHQ-15 score <10 (white bars) and PHQ-15 score ‡10 (black bars). For each pair of bars, the number of observations (n) is
also provided. Comparison between white and black bars was statistically significant at p < 0.001 for all symptoms except
‘‘fainting spells’’ and ‘‘pain or problems during intercourse.’’ The figures in brackets shown in the horizontal axis indicate
the number of respondents who had each symptom. The number of valid responses Chi = 38.7, p = 1.97e-8 (Table 2) for each
symptom is shown in Supplementary Figure S1.
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described for medically unexplained symptoms in general93

and may reflect the frustrating nature of persistent symptoms
and inadequacy of available services. Similarly, the associ-
ation between pSSD and a negative impact of hypothyroid-
ism on daily living was significant and may be subject to
patients’ attributions of symptoms to hypothyroidism. As
SSD is usually established by the age of 30 years,39 in most

cases, it precedes the onset of hypothyroidism by 1–2 de-
cades1 and therefore may be a causal contributor to the
phenomenon of persistent symptoms in some patients who
are given the diagnosis of hypothyroidism.

The prevalence of self-reported anxiety and low
mood/depression among respondents with pSSD was high
(72.3% and 71.8%, respectively). It should be noted that these

Table 3. Attribution of Respondents’ Symptoms to Hypothyroidism or Its Treatment

Symptom Attribution of symptom No SSD (n) pSSD (n) Chi p

Adjusted significance
using the Bonferroni

correction

Stomach pain Hypothyroidism or its
treatment

46 458 32.5 1.19e-08 Significant

Other 258 991
Back pain Hypothyroidism or its

treatment
65 441 52.5 4.39e-13 Significant

Other 439 1070
Pain in arms, legs, or joints

(knees, hips, etc.)
Hypothyroidism or its

treatment
297 1064 80.3 3.20e-19 Significant

Other 462 753
Menstrual cramps or other

problems with your
periods (women only)

Hypothyroidism or its
treatment

51 274 23.2 1.48e-06 Significant

Other 236 557
Headaches Hypothyroidism or its

treatment
100 547 58.4 2.17e-14 Significant

Other 440 952
Chest pain Hypothyroidism or its

treatment
27 341 10.3 0.001 Significant

Other 79 466
Dizziness Hypothyroidism or its

treatment
110 662 14.3 0.0001 Significant

Other 158 564
Fainting spells Hypothyroidism or its

treatment
13 175 2.3 0.130 Not significant

Other 20 144
Feeling the heart pound or

race
Hypothyroidism or its

treatment
196 835 14.8 0.0001 Significant

Other 161 427
Shortness of breath Hypothyroidism or its

treatment
126 712 26.2 3.09e-07 Significant

Other 208 617
Pain or problems during

intercourse
Hypothyroidism or its

treatment
49 265 2.8 0.09 Not significant

Other 93 357
Constipation, loose

bowels, or diarrhea
Hypothyroidism or its

treatment
243 909 39.8 2.83e-10 Significant

Other 341 687
Nausea, gas, or indigestion Hypothyroidism or its

treatment
109 743 82.5 1.06e-19 Significant

Other 347 806
Feeling tired or having low

energy
Hypothyroidism or its

treatment
685 1528 120.2 5.55e-28 Significant

Other 393 341
Trouble sleeping Hypothyroidism or its

treatment
266 1010 121.7 2.72e-28 Significant

Other 476 667

Respondents who had one or more of the symptoms listed in the PHQ-15 questionnaire (scored as ‘‘bothered a little’’ or ‘‘bothered a lot’’)
were further asked to indicate whether they attributed the symptom to ‘‘hypothyroidism or its treatment’’ or to other causes. Respondents
were categorized as not having SSD if their PHQ-15 score was <10 and as having pSSD if their PHQ-15 score was ‡10. Comparisons in
attribution of symptoms were made between respondents with pSSD with those without SSD by chi-squared tests with the Bonferroni
correction. The chi and p-values for the comparisons are shown below. The adjusted threshold by the Bonferroni method was for the p level
of 0.001724.

PHQ-15, Patient Health Questionnaire-15; pSSD, probable somatic symptom disorder; SSD, somatic symptom disorder.

8 PERROS ET AL.

D
ow

nl
oa

de
d 

by
 S

oc
ie

ty
 -

 A
ct

iv
e 

- 
A

m
er

ic
an

 T
hy

ro
id

 A
ss

oc
ia

tio
n 

(A
T

A
) 

fr
om

 w
w

w
.li

eb
er

tp
ub

.c
om

 a
t 0

6/
06

/2
3.

 F
or

 p
er

so
na

l u
se

 o
nl

y.
 



were not medical diagnoses of anxiety or depression, but a
research classification self-report. The fact that the survey
was carried out during the COVID pandemic may have in-
creased anxiety and low mood/depression and could explain
the above high levels. However, an association between hy-
pothyroidism and psychiatric morbidity (including use of
anxiolytic and antidepressant medication) has been noted
before and seems to hold true both before and after the di-
agnosis of hypothyroidism.28 An association between SSD
and anxiety and depression is well established in the general
population.94 Our findings suggest that hypothyroid patients
presenting with symptoms of SSD have a high likelihood of
an underlying anxiety or mood disorder, which is important
for clinicians managing patients with hypothyroidism to be
aware of.

The cause of persistent symptoms in patients with hypo-
thyroidism is still unknown, a causal relationship with SSD is
not established and underlying biological explanations are
also plausible. However, our findings are of importance in the
management of patients with hypothyroidism and indicate
that somatization plays a significant role in the presentation
of some of these patients.

The study has limitations. Some nations were overrepre-
sented, the data were self-reported, respondents were invited
via patient organizations and social media, there was some
sample heterogeneity, the assessments of quality of life,
anxiety, and low mood/depression did not utilize validated
instruments, informative data on cause of hypothyroidism
were unavailable in 28.5% of responses, directly comparative
data on prevalence of pSSD in a control population were
unavailable, and we had no access to thyroid biochemistry.
The high percentage of pSSD needs to be taken in the context
of the fact that only a minority (10–15%) of hypothyroid
patients report impaired quality of life,46 and dissatisfied
patients are more likely to respond to surveys.30,43,44 In
mitigation of the above, the large sample size, cognitive
testing, piloting, and inclusion of a patient representative in
the research team were the strengths.

In conclusion, this study demonstrates a high prevalence of
pSSD among people with hypothyroidism who responded to
the survey, a tendency to attribute persistent symptoms to
hypothyroidism or its treatment and associations between
pSSD and negative patient outcomes. SSD may be an im-
portant determinant of dissatisfaction with treatment and care
among some hypothyroid patients. Our findings require in-
dependent confirmation with studies that focus on SSD and
address the limitations outlined above. Close collaboration
between the disciplines of thyroidology, psychology, and
sociology is likely to be key in progressing our understanding
in this area.
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