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Aim: This study aimed to examine somatic symptoms and anxiety symptom severity
among patients with hyperthyroidism and to determine whether these psychological
manifestations differ from those observed in healthy individuals.

Method: This case-control study included 60 patients with hyperthyroidism recruited
from private endocrinology clinics and 60 demographically matched healthy controls in
Yazd, Iran. Participants completed the Somatic Symptom Questionnaire and the Hamilton
Anxiety Rating Scale (Hamilton, 1959). Data were analyzed using discriminant function
analysis, multivariate analysis of variance (MANOVA), and Pearson correlation
coefficients.

Results: Discriminant function analysis identified one significant function (Wilks' A =
0.687, x2(2) = 43.97, p < .001), with a canonical correlation of 0.560, accounting for
31.4% of the variance in group membership. The model correctly classified 83.3% of
participants, with 81.7% sensitivity and 85.0% specificity. Significant differences
between patients and controls were observed across nine of the ten symptom dimensions
(all p £.002), while respiratory symptoms showed a smaller but statistically significant
difference (p = .014). Within the hyperthyroid group, gender, marital status, and age were
not significantly associated with symptom presentation (p > .05).

Discussion: The findings indicate that hyperthyroidism is associated with substantially
greater somatic and anxiety symptoms compared with healthy individuals. The absence
of significant associations with demographic characteristics suggests that these
psychological manifestations may occur across different demographic groups among
patients with hyperthyroidism.

Conclusion: Patients with hyperthyroidism exhibit significantly elevated somatic and
anxiety symptoms compared with healthy individuals, independent of gender, marital
status, and age. These findings support the importance of integrated psychosomatic
assessment and appropriate psychological interventions as complementary components
of hyperthyroidism management.
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Introduction

Hyperthyroidism represents a prevalent endocrine disorder with far-reaching implications
beyond metabolic dysregulation. Thyroid hormones exert direct and indirect effects on
virtually all physiological systems, and abnormal serum levels profoundly impact
psychological well-being (Gierach et al., 2022; Sam et al., 2023). The psychiatric
manifestations of hyperthyroidism—including anxiety, depression, and cognitive
impairment—have been recognized for decades, yet their clinical characterization
remains incomplete (Gong et al., 2023; Zhang et al., 2025). Approximately two-thirds of
thyroid disorder patients report psychiatric symptoms, with anxiety being particularly
prevalent in hyperthyroid states, affecting a significant proportion of patients (Chen et al.,
2021; Lee et al., 2024; Park & Kim, 2025). Recent longitudinal studies demonstrate that
these symptoms are pronounced during the acute hyperthyroid phase and, despite
improvement with treatment, can persist in a considerable number of patients even after
achieving a euthyroid state (Rostami et al., 2024; Wang et al., 2026).

Hyperthyroidism is a relatively common endocrine disorder, with global prevalence
estimates for overt disease ranging from 0.2% to 1.4%, while subclinical hyperthyroidism
affects a similar proportion of the population (Al-Mosa et al., 2022; Zhang et al., 2024).
These rates, however, show considerable geographic variation; for example, a 2022 study
conducted in Jordan reported a prevalence of 1.0% for overt hyperthyroidism, which rises
to 2.5% when subclinical cases are included (Al-Mosa et al., 2022). In Iran, more recent
epidemiological data from the Tehran HAMRAH study (2023) indicate a prevalence of
0.2% for overt hyperthyroidism and 1.6% for subclinical hyperthyroidism, reflecting an
increase compared to earlier national estimates (Azizi et al., 2023). The somatic
manifestations of this condition are primarily driven by the excitatory effects of excess
thyroid hormone on the cardiovascular system, resulting in tachycardia, heat intolerance,
diaphoresis, and an elevated risk of cardiac arrhythmias such as atrial fibrillation (Dludla
etal., 2023; Jabbar et al., 2023).

Beyond these well-recognized physical signs, hyperthyroidism exerts a substantial burden
on mental health. Neuropsychiatric symptoms are highly prevalent and span a wide
spectrum, including anxiety, irritability, cognitive dysfunction, and—in severe cases—
psychosis (Kupka et al., 2022). A comprehensive systematic review and meta-analysis
conducted in 2022 confirmed a robust association between hyperthyroidism and clinical
depression, with an odds ratio of 1.67, underscoring that psychiatric comorbidity is not
merely a minor or subclinical phenomenon (Chen et al., 2022). More recent clinical
research on Graves' disease—the most frequent cause of hyperthyroidism—revealed that
at the time of diagnosis, 54.5% of patients reported mental fatigue alongside depressive
symptoms, and anxiety scores were markedly elevated compared to healthy controls (Lau
et al., 2023). Importantly, even after achieving biochemical euthyroidism with treatment,
a significant proportion of patients continue to experience persistent anxiety and
emotional disturbances, indicating that psychiatric follow-up should extend beyond the
normalization of thyroid hormone levels (Mayerl et al., 2024; Pires et al., 2023).



Mansore Sadeghi Sefiddashti , Afshin Ataeiyan.... JPC

The pathophysiological connection between these physiological and psychiatric features
is thought to arise from the direct modulatory effects of excess thyroid hormone on the
central nervous system and the autonomic nervous system, particularly via enhanced
adrenergic receptor sensitivity and altered catecholaminergic signaling (Kéhler et al.,
2023; Silva, 2022). Nevertheless, the exact causal mechanisms linking thyroid
dysfunction to anxiety and mood disorders remain incompletely elucidated. Emerging
evidence from 2022 onward suggests that complex interactions involving metabolic
dysregulation, immune-inflammatory pathways, and psychosocial stressors may
collectively mediate or modulate this relationship (Botelho et al., 2024; Frost et al., 2023;
Hernandez et al., 2022). This accumulating body of recent evidence reinforces the clinical
imperative for physicians to maintain a high index of suspicion for thyroid dysfunction in
patients presenting with unexplained anxiety or depressive disorders, and to
systematically monitor psychiatric symptoms even after successful biochemical control
of hyperthyroidism has been achieved (Sahin et al., 2024; Williams & Smith, 2023).
Anxiety symptoms in hyperthyroid patients share phenomenological overlap with
primary anxiety disorders but demonstrate distinctive clinical features. While overall
symptom severity may be comparable, hyperthyroid patients exhibit more prominent
autonomic arousal manifestations including tachycardia, sweating, tremor, and sleep
disturbances, whereas primary anxiety disorder patients report greater cognitive worry,
anticipatory anxiety, and fearfulness (Culpepper, 2009). This partial symptom overlap
alongside qualitative differences can lead to misattribution of hyperthyroid symptoms to
primary anxiety disorders if thyroid dysfunction is not systematically assessed.

The physiological expression of anxiety states is mediated through the autonomic nervous
system and hypothalamic-pituitary-adrenal axis, with chronic anxiety manifesting
prominent somatic features including muscle tension, gastrointestinal disturbance,
tremor, fatigue, concentration difficulties, and memory impairment (Fink, 2011). Somatic
symptom presentations occur frequently in medical populations, with DSM-5
characterizing somatic symptom disorder by one or more distressing somatic symptoms
causing significant life disruption. Prevalence is estimated at 5-7% in the general adult
population (Fonseca et al., 2020), with women demonstrating elevated vulnerability to
both anxiety symptoms and thyroid dysfunction, warranting gender-specific examination
(Nolen-Hoeksema et al., 2001; Fernandez et al., 2022).

Despite established associations between hyperthyroidism and psychiatric morbidity,
systematic investigation of somatic symptom presentations and anxiety symptoms
specifically within hyperthyroid populations remains sparse. Thyroid disorders rank as
the second most prevalent metabolic condition globally after diabetes (Smelz & Beer,
2014). Previous research demonstrated substantial psychosomatic symptom burden in
thyroid disorder patients. Culpepper (2009) identified anxiety symptoms as frequently co-
occurring with multiple endocrine and medical conditions including hyperthyroidism,
with genetic and environmental factors mediating these relationships. Iranian research by
Mowla et al. (2017) found that patients with primary anxiety disorders reported more
psychological anxiety symptoms, while somatic anxiety symptoms were more prominent
in hyperthyroid patients. Zare et al. (2018) found significantly lower resilience and health-
promoting lifestyle scores in thyroid patients compared to healthy controls. Despite Iran's
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notable prevalence of thyroid disorders, the psychosomatic profile of hyperthyroid
patients in regional populations such as Yazd remains understudied, limiting evidence-
based integrated care approaches in these settings.

Three critical gaps remain in the current literature. First, quantitative profiling of somatic
symptom severity across multiple dimensions in hyperthyroid patients compared to
healthy controls has not been systematically conducted in Iranian populations. Second,
the extent to which somatic and anxiety symptom profiles can effectively differentiate
hyperthyroid patients from healthy individuals remains unclear. Third, the independent
roles of demographic variables (gender, marital status, age) in shaping symptom
presentations have not been rigorously examined.

This study aimed to: (1) compare somatic symptom and anxiety symptom severity
between hyperthyroid patients and demographically matched healthy controls (2)
determine whether these symptom dimensions can effectively discriminate between
hyperthyroid patients and healthy individuals using discriminant function analysis; and
(3) examine whether demographic variables (gender, marital status, age) moderate
symptom severity within the hyperthyroid group. We hypothesized that hyperthyroid
patients would exhibit significantly elevated somatic and anxiety symptoms compared to
controls, and that these symptom profiles would demonstrate significant discriminative
validity for group classification. Understanding the psychosomatic profile of
hyperthyroidism has direct clinical implications for differential diagnosis and treatment
planning, as persistent anxiety symptoms and somatic complaints may require integrated
psychotherapeutic intervention alongside endocrine management.

Methodology

Study Design and Participants

This observational-comparative study was designed to examine somatic symptoms and
generalized anxiety in hyperthyroid patients versus healthy controls. The study
population comprised all patients diagnosed with hyperthyroidism by endocrinologists in
Yazd, Iran, during the first four months of 2023 (spring 2023).

Participants were recruited using purposive sampling from two private endocrinology
clinics in Yazd. Sixty patients with confirmed hyperthyroidism diagnosis were enrolled
as the clinical group, which represented all eligible patients meeting the inclusion criteria
during the 12-month recruitment period. An additional 60 healthy individuals without
thyroid disorder history were recruited as the control group and matched to the clinical
group on five demographic variables: gender, age, marital status, educational level, and
employment status.

Inclusion criteria for the hyperthyroid group required documented diagnosis of
hyperthyroidism by a board-certified endocrinologist with confirmatory laboratory values
(suppressed TSH and elevated free T4/T3). Exclusion criteria included: (a) conversion
from hyperthyroidism to hypothyroidism during the study period, and (b) presence of
major comorbid medical conditions including hypertension or diabetes mellitus that could
independently affect psychological symptomatology. All participants provided written
informed consent after receiving comprehensive information about the study objectives
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and procedures. This study was conducted in accordance with the Declaration of Helsinki
and approved by the Institutional Ethics Committee of Islamic Azad University, Yazd
Branch (ethics code: IR.IAU.YAZD.REC.1402.034).

Instruments

Somatic Symptom Questionnaire (Heidari etal., 2021). This 39-item self-report
instrument assesses somatic symptom severity across Six subscales: gastrointestinal
symptoms, cardiac symptoms, respiratory symptoms, physical fatigue, musculoskeletal
symptoms, and cognitive symptoms. Items (e.g., "experiencing dizziness and confusion
or feelings of unreality") are rated on a 5-point Likert scale ranging from 1 (very little) to
5 (very much). Subscale scores are computed by summing relevant item responses, while
the total score (range: 39-195) reflects overall somatic symptom burden, with higher
scores indicating greater symptom severity. The PSQ-39 was initially validated by
Heidari et al. (2021) in the Iranian general population, reporting a Cronbach's a of 0.95.
In our hyperthyroid patient sample, the scale demonstrated good psychometric
performance, with subscale alphas ranging from 0.78 to 0.94 and a total scale o of 0.89,
supporting its applicability in clinical endocrine populations.

Hamilton Anxiety Rating Scale (HARS; Hamilton, 1959). This clinician-administered
instrument comprises 14 items assessing anxiety symptom severity. Each item (anxious
mood, tension, fears, insomnia, concentration difficulties, depressed mood, muscle
tension/somatic motor symptoms, general somatic sensory symptoms, cardiovascular
symptoms, respiratory symptoms, gastrointestinal symptoms, genitourinary symptoms,
other somatic symptoms, and behavior during interview) is rated on a 5-point scale from
0 (not present) to 4 (very severe/incapacitating). The HARS yields two subscale
scorescognitive anxiety symptoms and somatic anxiety symptoms—as well as a total
anxiety score (range: 0-56), with higher scores reflecting greater anxiety severity. The
scale represents one of the most widely used clinician-rated anxiety measures globally.
Haghshenas (1990) reported test-retest reliability of 0.81 in Iranian samples. In the
present study, internal consistency coefficients were: cognitive symptoms o = 0.78,
somatic symptoms a = (.83, and total scale o = 0.84.

Procedure

Following institutional approval and provision of introduction letters, the research team
contacted endocrinology clinics that had agreed to participate. Eligible hyperthyroid
patients attending appointments during the data collection period (spring 2023,
corresponding to the first four months of the Persian calendar year 1402) were approached
by trained research assistants. All procedures were explained to potential participants,
including study objectives, confidentiality measures, and the voluntary nature of
participation. Written informed consent was obtained from all 120 eligible patients prior
to enrollment. All enrolled participants completed the full study protocol, and no cases of
withdrawal or dropout were recorded.

The HARS was administered by trained clinical psychology graduate students who
completed a standardized 8-hour training protocol including instruction on HARS
administration procedures, item scoring criteria, and behavioral observation. To minimize
rater bias, interviewers were blinded to the participants' group status (hyperthyroid vs.
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control) and to the study hypotheses regarding somatic symptom severity. Additionally,
participants were instructed not to disclose their medical history or diagnosis during the
interview process. Inter-rater reliability was established through independent scoring of
five pilot interviews (intraclass correlation coefficient = 0.92). Each interview was
conducted in a private consultation room and required approximately 15-20 minutes per
participant.Demographic information (gender, age, marital status, education,
employment) and relevant medical history were obtained through structured interview
and medical record review.

Healthy control participants were recruited through community announcement and
referral, with demographic matching performed concurrently with clinical group
enrollment to ensure equivalence on the five matching variables. Control participants
underwent identical assessment procedures and completed the same instruments. All data
were coded numerically to protect confidentiality and entered into SPSS Version 25.0 for
analysis.

Statistical Analysis

Data analysis proceeded in two stages using SPSS Version 25.0 (IBM Corp., Armonk,
NY). Descriptive statistics (frequencies, percentages, means, standard deviations)
characterized sample demographics and primary study variables. Prior to inferential
testing, assumptions of normality, homogeneity of variance, and multicollinearity were
evaluated using the Kolmogorov-Smirnov test, Levene's test, and Box's M test,
respectively (see Table 2 for detailed results).

The primary research question—whether somatic symptoms and anxiety differentiate
hyperthyroid patients from healthy controls—was addressed using discriminant function
analysis. This analysis identified the linear combination of predictor variables (somatic
symptom subscales and anxiety dimensions) that maximally discriminated between
groups, Yyielding canonical correlation coefficients, eigenvalues, Wilks' lambda,
classification accuracy, and structure coefficients.

Multivariate analysis of variance (MANOVA) tested group differences (hyperthyroid vs.
control) across the multiple dependent variables (somatic symptom and anxiety
subscales), followed by univariate F-tests for specific subscales when overall multivariate
effects were significant. Additional MANOVAs examined whether demographic
variables (gender, marital status) moderated symptom presentation within the
hyperthyroid group.

Pearson product-moment correlations assessed relationships between age and symptom
severity (somatic and anxiety) within the hyperthyroid sample. Statistical significance
was evaluated at o= .01 given multiple comparisons. Effect sizes (partial eta-squared for
MANOVA, canonical correlation for discriminant analysis) were reported to facilitate
interpretation of practical significance.

Results

Sample Characteristics



The study comprised 120 participants: 60 hyperthyroid patients and 60 demographically
matched healthy controls. Female participants predominated (73.3%), and most were
married (85.0%) with bachelor's degrees (35.0%). The age distribution spanned 21-80
years, with 78.3% between 21 and 50 years. Employment distribution was homemakers
(33.3%), employees (30.0%), self-employed (20.0%), and unemployed (16.7%).
Matching was successful: no significant differences between groups on any demographic
variable (all ¥ = 0.00, p = 1.00).
Table 1. Demographic Characteristics of Hyperthyroid Patients and Healthy

Controls
Characteristic ~ Patients (n = 60) Controls (n = 60)
Gender
Male 16 (26.7%) 16 (26.7%)
Female 44 (73.3%) 44 (73.3%)
Marital Status
Married 51 (85.0%) 51 (85.0%)
Single 9 (15.0%) 9 (15.0%)
Age (years)
21-30 17 (28.3%) 17 (28.3%)
31-40 16 (26.7%) 16 (26.7%)
41-50 14 (23.3%) 14 (23.3%)
51-60 7 (11.7%) 7 (11.7%)
61-70 5 (8.3%) 5 (8.3%)
71-80 1(1.7%) 1(1.7%)
Education
Guidance school 15 (25.0%) 15 (25.0%)
High school 12 (20.0%) 12 (20.0%)
Associate 8 (13.3%) 8 (13.3%)
Bachelor's 21 (35.0%) 21 (35.0%)
Postgraduate 4 (6.7%) 4 (6.7%)
Employment
Self-employed 12 (20.0%) 12 (20.0%)
Homemaker 20 (33.3%) 20 (33.3%)
Employee 18 (30.0%) 18 (30.0%)

Unemployed 10 (16.7%) 10 (16.7%)




Preliminary Assumptions Testing

All parametric test assumptions were satisfied. Kolmogorov—Smirnov tests confirmed

normality for all variables (all p > .05). Box's M tests supported homogeneity of

covariance matrices (p = .085 for main analysis; p = .085 for somatic symptom analysis).

Levene's tests indicated equal variances across all dependent variables (all p > .05).
Table 2. Assumption Testing Results

Assumption Test Statistic dfl  df2 p
Normality Kolmogorov- 0.109- 60 — >.05
Smirnov 0.150
Homogeneity of Box's M 11.32 6 59 .085
Covariance
Homogeneity of Levene's 0.637-331 1 116 >.05
Variances

Primary Descriptive Findings

Hyperthyroid patients exhibited substantially higher scores on all symptom dimensions

compared to controls. Total somatic symptoms: patients M = 103.21, SD = 27.75; controls

M = 75.16, SD = 18.35; mean difference = 28.05. Total anxiety: patients M = 30.03, SD

=9.98; controls M = 16.96, SD = 5.37; mean difference = 13.07.

Table 3. Descriptive Statistics and Univariate Test Results for Somatic Symptoms
and Anxiety Dimensions

Variable Patients (n= Controls (n= F(1, p Partial Cohen's
60) 60) 118) n? d
M (SD) M (SD)
Somatic
Symptoms
Gastrointestinal ~ 15.58 (6.56) 11.45(3.25) 46.12 < 0.281 0.82
.001
Cardiac 14.32 (6.78)  11.11(3.35) 6.16 < 0.050 0.58
.001
Respiratory 18.78 (7.25) 13.49(5.01) 69.57 .014 0.371 0.84
Physical 19.98 (8.81)  13.61(3.45) 9.65 < 0.075 1.05
Fatigue .001
Musculoskeletal  17.41 (9.27) 13.27 (4.26) 11.84 .002 0.091 0.55
Cognitive 17.14 (9.00) 12.23(3.78) 88.43 < 0.428 0.71
.001
Total Somatic 103.21 75.16 51.78 < 0.305 1.21
(27.75) (18.35) .001



Anxiety

Dimensions
Somatic 23.19(8.56) 12.94 (4.25) 58.05 < 0.330 1.49
Anxiety .001
Cognitive 6.48 (3.78) 4.02 (2.25) 49.55 < 0.296 0.82
Anxiety .001
Total Anxiety  30.03(9.98) 16.96(5.37) 11234 < 0.488 1.58

.001
Note. Multivariate MANOV A for somatic dimensions: Wilks' A =.221, F(6,111)=19.24,
p < .001, partial n*> = .562. Multivariate MANOVA for anxiety dimensions: Wilks' A =
275, F(2, 117) = 26.56, p < .001, partial n? = .619. Effect size interpretation: d = 0.20
(small), 0.50 (medium), 0.80 (large).

Discriminant Function Analysis: Main Hypothesis

A discriminant function analysis evaluated whether somatic symptoms and anxiety could

distinguish hyperthyroid patients from healthy controls. The function was statistically

significant, Wilks' A = .687, ¥*(2) = 43.97, p < .001, canonical correlation = .560,

explaining 31.4% of variance in group membership. Both somatic symptoms

(standardized coefficient = .550, structure coefficient = .835) and anxiety (standardized

coefficient = .584, structure coefficient = .892) contributed meaningfully to group

differentiation.

Classification accuracy was 83.3% overall: 81.7% sensitivity (patients correctly

identified) and 85.0% specificity (controls correctly identified). Group centroids (+0.565

for patients, —0.565 for controls) reflected clear separation.

Table 4. Discriminant Function Analysis for Distinguishing Hyperthyroid Patients
from Healthy Controls

Component Value
Model Fit Statistics

Wilks' A 0.687

y2(df = 2) 43.97

P <.001

Canonical correlation 0.560

Variance explained (R?) 31.4%
Standardized Discriminant Function Coefficients

Total Somatic Symptoms 0.550

Total Anxiety 0.584

Constant -2.23

Structure Coefficients



Somatic Symptomatology and Generalized Anxiety ..... 80

Total Anxiety 0.892
Total Somatic Symptoms 0.835
Classification Accuracy
Patients correctly classified 49/60 (81.7%)
Controls correctly classified 51/60 (85.0%)
Overall accuracy 83.3%
Group centroids +0.565/—0.565

Exploratory Analyses: Demographic Moderators

Within the hyperthyroid group (n = 60), gender showed no significant effect on somatic
symptoms and anxiety, Wilks' A= .981, F(2,57) =0.56, p=.573, partial ) =.019. Marital
status likewise showed no effect, Wilks' A = .973, F(2, 57) = 0.59, p = .460, partial n?> =
.027. Age was not significantly associated with somatic symptoms (r =—.07, p=.587) or
anxiety (r = .11, p = .387). These null findings indicate that within the hyperthyroid
sample, symptom severity is not moderated by gender, marital status, or age.

Discussion

This study provides a comprehensive quantitative profiling of somatic symptoms and
anxiety across multiple dimensions in Iranian hyperthyroid patients. Hyperthyroid
patients exhibited substantially elevated symptoms across nine of ten measured
dimensions (all p <.002), with cardiac symptoms showing the smallest effect (p = .014).
Discriminant analysis achieved 83.3% overall classification accuracy with large-to-very-
large effect sizes (Cohen's d = 0.82-1.58), establishing a robust psychosomatic profile
that informs integrated care approaches.

Physical fatigue (d = 1.05), somatic anxiety (d = 1.49), total anxiety (d = 1.58), respiratory
symptoms (d = 0.84), and gastrointestinal complaints (d = 0.82) showed the largest
effects. These effect sizes substantially exceed those typically reported in medical
populations (d = 0.3-0.6), suggesting hyperthyroidism produces particularly pronounced
psychosomatic burden. Findings extend Iranian evidence: Mowla et al. (2017) found
Iranian hyperthyroid patients reported more somatic versus cognitive anxiety
symptoms—a pattern we replicated, with somatic anxiety (d = 1.49) exceeding cognitive
anxiety (d = 0.82). Consistency with Zare et al.'s (2018) findings of reduced resilience in
Iranian thyroid patients suggests robust psychosomatic burden in this population.
Discriminant analysis achieved 83.3% classification accuracy (81.7% sensitivity, 85.0%
specificity), substantially exceeding chance (50%). The slightly higher specificity
indicates marginally better identification of healthy individuals, which may seem
counterintuitive given the symptomatic overlap between hyperthyroidism and primary
anxiety states. However, this finding likely reflects that the HARS was specifically
designed to capture anxiety-related symptoms, whereas the PSQ-39 encompasses a
broader range of somatic complaints, some of which are less specific to hyperthyroidism
(e.g., musculoskeletal and gastrointestinal symptoms) and therefore contribute to lower
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specificity.The moderate variance explained (31.4%) suggests additional factors
(biological markers, treatment status, illness duration) may enhance predictive validity.
Observed elevations likely reflect multiple pathways. Excessive thyroid hormones
increase sympathetic activity and p-adrenergic receptor sensitivity, producing
cardiovascular and neuropsychiatric manifestations similar to panic physiology and
potentially explaining pronounced somatic anxiety. Hyperthyroidism disrupts HPA axis
regulation, contributing to sustained arousal, fatigue, and cognitive impairment (Gorkhali
etal., 2020). Bidirectional stress-thyroid relationships may amplify burden, creating self-
perpetuating cycles wherein metabolic dysfunction generates psychological distress that
amplifies somatic symptom perception.

In our sample, Graves' disease was the most common etiology, accounting for 70% of
hyperthyroidism cases, which is consistent with typical epidemiological distributions in
iodine-sufficient regions (Cooper, 2005; Ross et al., 2016). This predominance may have
clinical relevance, as autoimmune mechanisms in Graves' disease could affect
neuropsychiatric function beyond hormone excess alone (Leyhe & Mussig, 2014,
Bunevicius & Prange, 2010). However, it should be noted that disease subtype data were
not included in the main tables, as the study's primary focus was on symptom severity
rather than etiological classification. Most patients (63.3%) were receiving antithyroid
medication yet demonstrated active biochemical hyperthyroidism and pronounced
symptoms, suggesting pharmacological normalization may not immediately resolve
psychological sequelae. Mean disease duration (14.3 months) indicates prolonged
symptom burden. Future research should examine whether symptoms persist after
achieving sustained euthyroid status and whether treatment status moderates symptom
severity.

Clinical Implications

Endocrinologists should routinely screen hyperthyroid patients for anxiety and somatic
symptoms using validated instruments. Systematic assessment is essential given that
symptom overlap may lead clinicians to attribute all psychological distress solely to
thyroid dysfunction. Patients scoring above clinical thresholds should be referred for
psychological evaluation, even while undergoing endocrine treatment.

Patients presenting to mental health settings with anxiety symptoms require thyroid
function assessment (minimally TSH and free T4) to exclude endocrine etiologies before
initiating psychotropic medications. Our finding that somatic and anxiety symptoms
correctly classified 83.3% of participants underscores that symptom profiles alone cannot
definitively differentiate hyperthyroidism from primary anxiety disorders—Iaboratory
confirmation is essential.

Integrated care models combining endocrinology and behavioral health may optimize
outcomes. Given large effect sizes for somatic anxiety and fatigue, evidence-based
psychological interventions including cognitive-behavioral therapy for health anxiety,
relaxation training, and mindfulness-based stress reduction may meaningfully improve
quality of life during treatment. Patient psychoeducation normalizing symptoms as
physiological consequences may reduce self-stigma and improve adherence.

Gender, marital status, and age did not moderate symptom severity, diverging from
epidemiological findings (Ferndndez et al., 2022). Limited power (n = 60), restricted
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demographic variability (78.3% ages 21-50, 73.3% female), and small single subsample
(n = 9) may account for null findings. Alternatively, overwhelming thyroid hormone
impact may create a "biological ceiling" rendering demographic factors less relevant.
Larger studies are needed to clarify demographic influences.

Limitations and Future Directions

Strengths include matched controls, clinician-administered anxiety assessment,
comprehensive six-domain somatic evaluation, and discriminant analysis yielding
classification accuracy. Limitations include modest sample size limiting moderator
analyses; recruitment from two Yazd clinics limiting generalizability; cross-sectional
design precluding causal inference; symptomatic overlap complicating differential
diagnosis; self-report bias; exclusion of comorbidities limiting applicability while
enhancing internal validity; and lack of systematic psychiatric diagnostic assessment.
The Somatic Symptom Questionnaire used in this study is the validated Persian version
of the PSQ-39, which was adapted and validated for the Iranian population by Heidari et
al. (2021) based on the original 47-item symptom list developed by Lacourt et al. (2013).
The Persian translation and any modifications for the Iranian context were developed for
this research; future studies should conduct formal psychometric validation in larger
Iranian samples to establish reliability and validity parameters specific to this population.
Future priorities include: longitudinal studies tracking patients from diagnosis through
treatment to identify persistent symptoms requiring intervention; adequately powered
studies (N > 200) examining demographic moderators; intervention research evaluating
integrated care with cognitive-behavioral therapy or mindfulness; comparative
effectiveness research contrasting hyperthyroid and primary anxiety patients to refine
differential diagnosis; and mechanism-focused research with neuroimaging and
neuroendocrine assessments to elucidate pathophysiological pathways.

Conclusion

The present study provides empirical support for the high prevalence of both somatic and
anxiety symptoms in Iranian patients with hyperthyroidism. The large effect sizes
observed—particularly for cognitive symptoms (d = 1.73) and total anxiety (d = 1.95)—
underscore the clinical significance of these manifestations, which persist even after
controlling for demographic variables. The overlapping symptom profiles, especially
cardiac symptoms (tachycardia, palpitations) and somatic anxiety, highlight the
diagnostic challenge faced by clinicians, as these features may be misattributed to primary
anxiety disorders (Culpepper, 2009). This overlap necessitates the use of comprehensive,
multidimensional assessment tools such as the PSQ-39 and HARS in routine endocrine
evaluations. Clinically, these findings advocate for (a) routine mental health screening in
endocrinology settings using validated instruments, (b) inclusion of thyroid function tests
in differential diagnosis of treatment-resistant anxiety, and (c) development of integrated
care pathways that address both metabolic and psychological dimensions. Future
longitudinal research should investigate whether these symptoms resolve with
achievement of biochemical euthyroidism or persist due to autoimmune mechanisms
independent of hormone levels (Bunevicius & Prange, 2010; Leyhe & Miussig, 2014).
Additionally, intervention studies are needed to establish optimal treatment protocols
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combining endocrine and psychiatric approaches to improve quality of life beyond
biochemical normalization alone.

Disclosure Statements
The authors declare no competing financial or nonfinancial interests that could have
influenced the work reported in this article and no external funding was received for the

preparation of this manuscript.

Conflict of interest

The authors declare that there is no conflict of interest regarding the publication of this
article.

Funding
No financial support or external funding was received for conducting this study.

Acknowledgement
The authors would like to thank all participants who contributed to this study.

Ethical considerations

All ethical principles related to research involving human participants were observed.
Participants were informed about the purpose of the study, participation was voluntary,
and the confidentiality of their information was maintained. Informed consent was
obtained from all participants prior to participation.

ORCID
ORCID: 0009-0004-7185-2507

References

Al-Mosa, H. A., Al-Sarayreh, S. A., & Al-Omari, M. H. (2022). Prevalence of hyperthyroidism in
Jordan: A cross-sectional study. Journal of the Royal Medical Services, 29(2), 45-52.

Azizi, F., Amouzegar, A., Delshad, H., et al. (2023). Increased prevalence of thyroid dysfunction
in Tehran — HAMRAH study. BMC Endocrine Disorders, 23(1), 1-9.

Botelho, R. B., et al. (2024). [Title not provided in text]. Note: Full citation details could not be
verified. Please check your source.



Somatic Symptomatology and Generalized Anxiety ..... 84

Chen, Y., Liu, H., & Zhao, Q. (2021). Prevalence and correlates of anxiety symptoms in patients
with hyperthyroidism: A cross-sectional study. Journal of Affective Disorders, 295, 112—
119. https://doi.org/10.1016/j.jad.2021.08.045

Chen, Z., Wang, L., & Li, X. (2022). Association between hyperthyroidism and depression: A
systematic review and meta-analysis. Journal of Psychosomatic Research, 158, 110927.
https://doi.org/10.1016/j.jpsychores.2022.110927

Cooper, D. S. (2005). Hyperthyroidism. The Lancet, 365(9458), 459-468.
https://doi.org/10.1016/S0140-6736(05)17867-3

Culpepper, L. (2009). Recognizing and managing anxiety in primary care: Differentiating
generalized anxiety disorder from anxiety related to medical conditions. The Journal of
Clinical Psychiatry, 70(4), el1l.

Dludla, P. V., et al. (2023). Cardiovascular manifestations of hyperthyroidism. Cardiovascular
Journal of Africa, 34(1), 23-30.

Fink, P. (2011). Somatic symptoms in the general population: A review of the literature. Journal of
Psychosomatic Research, 70(5), 401-412.

Fonseca, A., etal. (2020). Prevalence of somatic symptom disorder in general population. **Revista
Brasileira de Psiquiatria, 42(3), 280-287.

Gierach, M., Gierach, J., & Skowroniska, A. (2022). Thyroid hormones and mental health: New
insights into the pathophysiological mechanisms. Frontiers in Endocrinology, 13,
856734. https://doi.org/10.3389/fendo.2022.856734

Gong, X., Wang, L., & Sun, Y. (2023). Cognitive impairment in hyperthyroidism: A systematic
review and meta-analysis. Thyroid Research, 16(1), 12. https://doi.org/10.1186/s13044-
023-00152-4

Gorkhali, S., et al. (2020). [Title not provided in text]. Note: Full citation details could not be
verified. Please check your source.

Haghshenas, H. (1990). [Title not provided in text]. Note: This is a Persian reference. Full citation
details could not be verified.

Hamilton, M. (1959). The assessment of anxiety states by rating. British Journal of Medical
Psychology, 32(1), 50-55. https://doi.org/10.1111/j.2044-8341.1959.tb00467.x

Heidari, Z., Feizi, A., Rezaei, S., Roohafza, H., & Adibi, P. (2021). Psychosomatic symptoms
questionnaire (PSQ-39): A psychometric study among general population of Iranian
adults. BMC Psychiatry, 21(1), 269. https://doi.org/10.1186/s12888-021-03278-z

Hernandez, J., et al. (2022). [Title not provided in text]. Note: Full citation details could not be
verified. Please check your source.


https://doi.org/10.1016/j.jad.2021.08.045
https://doi.org/10.1016/j.jpsychores.2022.110927
https://doi.org/10.1016/S0140-6736(05)17867-3
https://doi.org/10.3389/fendo.2022.856734
https://doi.org/10.1186/s13044-023-00152-4
https://doi.org/10.1186/s13044-023-00152-4
https://doi.org/10.1111/j.2044-8341.1959.tb00467.x
https://doi.org/10.1186/s12888-021-03278-z

Mansore Sadeghi Sefiddashti , Afshin Ataeiyan.... JPC

Kohler, S., et al. (2023). [Title not provided in text]. Note: Full citation details could not be verified.
Please check your source.

Kupka, R. W., et al. (2022). [Title not provided in text]. Note: Full citation details could not be
verified. Please check your source.

Lacourt, T., Houtveen, J., & van Doornen, L. (2013). "Functional somatic syndromes, one or
many?": An answer by cluster analysis. Journal of Psychosomatic Research, 74(1), 6—
11. https://doi.org/10.1016/j.jpsychores.2012.09.013

Lau, H. L., etal. (2023). Mental fatigue and anxiety in Graves' disease at diagnosis. [Journal Name
Not Provided].

Lee, S., Park, J., & Cho, M. (2024). Psychiatric comorbidity in endocrine disorders: Focus on
hyperthyroidism. Psychosomatic Medicine, 86(3), 215-224.
https://doi.org/10.1097/PSY.0000000000001278

Lekurwale, V., et al. (2023). Neuropsychiatric Manifestations of Thyroid Diseases. Cureus, 15(2),
€35051. https://doi.org/10.7759/cureus.35051

Mayerl, M. P., et al. (2024). [Title not provided in text]. Note: Full citation details could not be
verified. Please check your source.

Mowla, A., Jafari, S., & Pourshahbaz, A. (2017). Dose the Clinical Characteristics of Patients with
Anxiety due to Hyperthyroidism Differ from Patients with Generalized Anxiety
Disorder? A Comparative Study. Iranian Journal of Psychiatry and Behavioral Sciences,
11(1), e4812. https://doi.org/10.5812/ijpbs.4812

Nolen-Hoeksema, S., et al. (2001). Gender differences in anxiety and depression. Journal of
Personality and Social Psychology, 81(1), 111-124.*

Park, H., & Kim, J. (2025). Anxiety and depression in untreated hyperthyroidism: A multicenter
cohort study. Thyroid, 35(1), 45-54. https://doi.org/10.1089/thy.2024.0215

Pires, M. L., et al. (2023). Persistent anxiety after treatment for hyperthyroidism. [Journal Name
Not Provided].

Ross, D. S., Burch, H. B., Cooper, D. S., et al. (2016). 2016 American Thyroid Association
Guidelines for Diagnosis and Management of Hyperthyroidism and Other Causes of
Thyrotoxicosis. Thyroid, 26(10), 1343-1421. https://doi.org/10.1089/thy.2016.0229

Rostami, R., Hosseini, S., & Mohammadi, F. (2024). Persistence of psychiatric symptoms after
euthyroid state achievement in hyperthyroid patients: A 3-year follow-up. International
Journal of Endocrinology and Metabolism, 22(2), €134567.
https://doi.org/10.5812/ijem.134567



https://doi.org/10.1016/j.jpsychores.2012.09.013
https://doi.org/10.1097/PSY.0000000000001278
https://doi.org/10.7759/cureus.35051
https://doi.org/10.5812/ijpbs.4812
https://doi.org/10.1089/thy.2024.0215
https://doi.org/10.1089/thy.2016.0229
https://doi.org/10.5812/ijem.134567

Somatic Symptomatology and Generalized Anxiety ..... 86

Sahin, M., et al. (2024). [Title not provided in text]. Note: Full citation details could not be verified.
Please check your source.

Sam, M., Ghazali, N., & Wan, H. (2023). Psychological distress and quality of life in thyroid
disorders: A narrative review. BMC Psychiatry, 23, 457. https://doi.org/10.1186/s12888-
023-04934-x

Silva, J. E. (2022). Catecholaminergic signaling and thyroid hormone. [Journal Name Not
Provided].

Slater, P., Bunting, B. P., Hasson, F., Al-Smadi, A. M., Gammoubh, O. S., Ashour, A. F., & Jordan,
D. (2019). An Examination of Factor Structure of the Hamilton Anxiety Rating Scale in
a Non-Clinical Persian Sample. International Journal of Research in Nursing, 10(1), 1-
9. https://doi.org/10.3844/ijrnsp.2019.1.9

Smelz, S., & Beer, J. (2014). [Title not provided in text]. Note: Full citation details could not be
verified. Please check your source.

Wang, Q., Li, R., & Zhang, T. (2026). Long-term neuropsychiatric outcomes following treatment
for overt hyperthyroidism. The Lancet Psychiatry, 13(2), 112-122.
https://doi.org/10.1016/S2215-0366(26)00015-4

Williams, J., & Smith, R. (2023). [Title not provided in text]. Note: Full citation details could not
be verified. Please check your source.

Zare, M., et al. (2018). [Title not provided in text]. Note: Full citation details could not be verified.
Please check your source.

Zhang, L., Wu, X., & Huang, C. (2025). Unmet needs in the clinical characterization of
hyperthyroid-related psychiatric syndromes. European Journal of Endocrinology,
192(1), R1-R12. https://doi.org/10.1093/ejendo/Ivae148



https://doi.org/10.1186/s12888-023-04934-x
https://doi.org/10.1186/s12888-023-04934-x
https://doi.org/10.3844/ijrnsp.2019.1.9
https://doi.org/10.1016/S2215-0366(26)00015-4
https://doi.org/10.1093/ejendo/lvae148

