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Abstract

Objectives: To evaluate whether somatic symptom burden is elevated in euthyroid patients with Hashimoto's thy-
roiditis compared with two control groups: healthy controls (HC) and patients with non-autoimmune thyroid diseases
(NATD), including those with euthyroid nodular goiter and those who underwent thyroidectomy for benign indications.
Methods: This cross-sectional study included 90 adults (38 HC, 28 HT, and 24 NATD). The Patient Health Question-
naire-15 (PHQ-15) and Hospital Anxiety and Depression Scale-Total (HADS-Total) were used for psychometric assess-
ment. Group differences were assessed using the Chi-square and Kruskal-Wallis tests with Bonferroni-adjusted post-
hoc comparisons. Three linear regression models were used to evaluate the independent predictors of somatic burden.
Spearman correlation analysis was used to examine the associations between thyroid markers (TSH, FT3, FT4, anti-TPO,
and anti-TG) and symptom scores within the HT group.

Results: Somatic symptom burden differed significantly across the groups (p<0.001). The HT group showed higher
PHQ-15 scores than both HC (p=0.002) and NATD patients (p=0.031). HADS-Total scores also differed overall (p=0.0019);
however, only the comparison between patients with HT and HC remained significant after adjustment (p<0.001),
whereas patients with HT and NATD did not differ. In multivariable regression analysis, Hashimoto's thyroiditis remained
independently associated with higher somatic symptom burden ($=2.84, p=0.013), alongside psychological distress
(B=0.25, p<0.001). Thyroid markers, including TSH, FT3, FT4, anti-TPO, and anti-TG, showed no significant correlations
with PHQ-15 or HADS-Total scores within the HT group.

Conclusion: In euthyroid Hashimoto's thyroiditis, somatic symptom burden is elevated and appears to be driven main-
ly by psychological distress rather than by thyroid hormone levels or autoantibody titers. These findings suggest that
the PHQ-15 may help identify patients who are more likely to benefit from psychosocial rather than endocrine-focused
interventions.
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Hashimoto’s thyroiditis (HT) is one of the most common  dence suggests that euthyroid HT is associated with a higher
endocrine diseases and has frequently been linked to in-  likelihood of anxiety and, to a lesser extent, depression com-
creased rates of depressive and anxiety disorders, even when  pared with HC.”? Beyond discrete psychiatric diagnoses, patients
thyroid function is biochemically normal. Meta-analytic evi-  with HT often report impairments in health-related quality of
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life, including reduced physical functioning, general health, and
mental health, despite adequate levothyroxine replacement
and biochemical euthyroidism.®! Somatization, obsessive—
compulsive symptoms, and global psychological distress have
also been associated with anti-thyroid peroxidase (anti-TPO)
positivity in euthyroid HT, underscoring that symptom burden
extends beyond classic hypothyroid manifestations.®!

The broader literature on thyroid disease and mental health,
however, is inconsistent. Some studies report similar rates of
depression and anxiety in euthyroid HT and euthyroid goiter
compared with healthy controls, suggesting that chronic thy-
roid disorder itself, rather than autoimmunity, may contribute
to psychiatric symptoms.® Others have proposed associations
between thyroid autoimmunity and psychiatric conditions,
but these observations are often limited by heterogeneous
thyroid function status and a lack of detailed clinical charac-
terization.”® Large population-based data using the Hospital
Anxiety and Depression Scale (HADS) have found no inde-
pendent association between anti-TPO positivity and anxiety
or depression when age, gender, and thyroid hormones are
taken into account.®” A meta-analysis across autoimmune thy-
roiditis (AIT) also reported elevated affective symptoms but
did not fully disentangle the roles of biochemical status and
autoimmune activity.'"” Moreover, somatic symptom disorder
appears highly prevalent among women with thyroid disease,
emphasizing the importance of somatic distress and symp-
tom amplification in this population.['?

Parallel evidence from hypothyroid cohorts indicates that
residual symptoms frequently persist despite biochemical
normalization. Within a biopsychosocial framework, such
complaints may fall under the concept of medically not yet
explained symptoms (MNYES).'>"* Patients often attribute fa-
tigue, pain, and gastrointestinal symptoms to thyroid disease
or its treatment, even when laboratory indices are normal, and
misattribution may foster central sensitization and chronic
symptom perception.['3!%!

Despite growing interest, it remains unclear whether symptom
burden in euthyroid Hashimoto's thyroiditis reflects residual en-
docrine effects or predominantly non-biological mechanisms.
In this context, the present study aimed to assess somatic
symptom burden in euthyroid Hashimoto’s thyroiditis, taking
into account psychological distress as the primary factor influ-
encing symptom expression, alongside relevant sociodemo-
graphic variables and thyroid function parameters.

Materials and Method
Type and Design

This cross-sectional observational study was designed to eval-
uate whether somatic symptom burden is elevated in euthy-

What is presently known on this subject?

- Although Hashimoto's thyroiditis has been associated with affective and
physical symptoms, very few studies have directly compared strictly
euthyroid patients with both healthy individuals and non-autoimmune
thyroid disease controls using validated somatic measures. As a result, it
remains unclear whether these complaints reflect biological thyroid dis-
ease, illness attribution, or unrecognized psychosomatic amplification.

What does this article add to the existing knowledge?

- This study clarifies that the diagnosis of Hashimoto's thyroiditis itself, to-
gether with underlying emotional distress, rather than thyroid hormone
status, primarily explains why complaints persist despite long-term bio-
chemical control.

What are the implications for practice?

« Clinicians should avoid unnecessary thyroid treatment escalation in
biochemically euthyroid patients and instead implement structured dis-
tress screening, symptom validation, psychoeducation, and psychoso-
matic referral pathways to prevent reinforcement of illness identity and
medicalization of distress.

roid HT compared with two control groups: HC and patients
with NATD, including those with nodular goiter and those
who underwent thyroidectomy.

Place and Date

The study was conducted between February 2024 and June
2025 at the Endocrinology and Metabolism outpatient clinic
of izmir Katip Celebi University Atatiirk Training and Education
Hospital.

Population and Sample

Participants were adults aged =18 years who presented to the
endocrinology clinic for routine evaluation. To ensure that so-
matic and psychological symptoms were not confounded by
thyroid dysfunction, only individuals with strictly normal thy-
roid function tests (TSH, FT4, and FT3) for at least 3 months be-
fore enrollment and at the time of questionnaire administration
were included. Euthyroid status was defined as the presence of
TSH, FT4, and FT3 levels within the laboratory reference range.

Participants were excluded if they had any chronic medical
disease, were receiving any medication other than levothyrox-
ine, or were pregnant or lactating. Participants with a known
psychiatric diagnosis, previous psychiatric treatment, or psy-
chotropic medication use were excluded based on self-report-
ed medical history and available clinical records. A structured
psychiatric interview was not performed.

Although a formal a priori power calculation was not per-
formed, the study population was defined using highly restric-
tive inclusion criteria, including sustained euthyroid status for
at least 3 months, absence of chronic medical or psychiatric
comorbidity, and absence of confounding medication use.
These criteria inherently limit sample size but enhance inter-
nal validity by allowing a more precise evaluation of somatic
symptom burden independent of biochemical thyroid dys-
function or psychiatric disease.
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Data Collection Tools

Somatic symptom burden was assessed using the Patient
Health Questionnaire-15 (PHQ-15), a validated and widely
used instrument specifically designed to quantify somatic
symptom severity in both clinical and general populations.
The PHQ-15 has demonstrated robust psychometric proper-
ties and has been validated in the Turkish population. Given
that the primary outcome of this study was somatic symp-
tom burden rather than psychiatric diagnosis, the PHQ-15
was considered the most appropriate tool for capturing the
spectrum of medically unexplained and nonspecific physical
symptoms.['617]

Anxiety and depression were assessed using the Hospital Anx-
iety and Depression Scale (HADS), developed by Zigmond and
Snaith (1983) and validated in Turkish.'®-2% Both the anxiety
(HADS-A) and depression (HADS-D) subscales were recorded;
however, HADS-Total was selected as the primary adjustment
variable because it provides a global index of psychologi-
cal distress. Using the total score also avoids overfitting and
better captures the overall psychological burden relevant to
somatic symptom reporting, whereas subscale scores reflect
narrower symptom domains.?"

Thyroid-related biochemical parameters were recorded, in-
cluding TSH for all participants and free T3, free T4, anti-TPO,
and anti-TG antibody levels when available. These markers
were used to confirm euthyroid status and classify individu-
als. Within the HT group, available biochemical variables were
further examined through correlation analyses to evaluate
whether somatic symptom burden or psychological distress
was related to variations in thyroid function or antibody titers.

Sociodemographic variables included age, gender, marital
status, having children, smoking status, alcohol consumption,
income level, and occupational status.

Data Collection Process

At the time thyroid function results confirmed euthyroidism,
eligible patients were enrolled and invited to complete the
PHQ-15, HADS-Anxiety, and HADS-Depression questionnaires
independently. Total scores for each instrument were record-
ed for analysis.

Process

The NATD group consisted of euthyroid participants with be-
nign thyroid nodules or those who had undergone thyroid-
ectomy for benign, non-autoimmune indications. Individuals
with prior thyroidectomy were not included in the HT group.
The HT group was defined strictly based on the presence of
thyroid autoimmunity (anti-TPO and/or anti-TG positivity and/
or ultrasonographic features consistent with autoimmune
thyroiditis), regardless of treatment status.

Participants were categorized into three groups: HC, HT, and
NATD. HC consisted of individuals with no known medical, psy-
chiatric, or thyroid disease, recruited from hospital staff and
their relatives who attended routine health evaluations. The HT
group included euthyroid individuals with either positive an-
ti-TPO or anti-thyroglobulin antibodies (anti-TG) or ultrasono-
graphic features consistent with autoimmune thyroiditis. The
NATD group consisted of euthyroid participants with benign
thyroid nodules (n=16) or those who had undergone thyroid-
ectomy for benign, non-autoimmune indications (n=8). Indi-
viduals with prior thyroidectomy were not included in the HT
group.The HT group was defined strictly based on the presence
of thyroid autoimmunity (anti-TPO and/or anti-TG positivity
and/or ultrasonographic features consistent with autoimmune
thyroiditis), regardless of treatment status. Participants in both
the HT and NATD groups were eligible for inclusion regardless
of levothyroxine therapy status; individuals either receiving or
not receiving levothyroxine were enrolled in the study.

Because the HC group was intended to represent individuals
without known medical or psychiatric disease, participants
with HADS-Anxiety or HADS-Depression scores =11 were ex-
cluded from this group.'® However, the same exclusion cri-
terion was not applied to the clinical thyroid disease groups,
since psychological distress may reflect part of the clinical
symptom experience in chronic thyroid disease. Because the
study aimed to evaluate somatic symptom burden and ac-
companying psychological distress in euthyroid thyroid dis-
ease, HADS scores were interpreted as dimensional indica-
tors of psychological distress rather than diagnostic markers
of psychiatric disorder.

A total of 103 participants initially completed the question-
naires; after applying the HADS exclusion criteria for HC, 90
participants were included in the final analysis.

Ethical Responsibilities

The study was approved by the Health Research Ethics Com-
mittee of izmir Katip Celebi University (ethics approval num-
ber: 0074, date: 15.02.2024). The study protocol was approved
by the institutional ethics committee and complied with the
Declaration of Helsinki. All participants provided written in-
formed consent before enrollment.

Data Analysis

All analyses were performed using IBM SPSS Statistics. For de-
scriptive statistics, continuous variables were summarized as
meanzstandard deviation and median [interquartile range].
Categorical variables were presented as frequencies and per-
centages. Categorical variables were compared using Chi-
square tests. Continuous variables were evaluated using the
Kruskal-Wallis test due to non-normal distribution or unequal



Table 1. Categorical baseline characteristics of the study population

Categorical characteristics HC (n=38) HT (n=28) NATD (n=24) p

Gender Female 29 (76.3%) 27 (96.4%) 22 (91.7%) 0.042
Male 9 (23.7%) 1(3.6%) 2 (8.3%)

Marital status Married 31 (81.6%) 25 (89.3%) 23 (95.8%) 0.238
Single 7 (18.4%) 3 (10.7%) 1 (4.2%)

Children Yes 24 (63.2%) 22 (78.6%) 20 (83.3%) 0.163
No 14 (36.8%) 6 (21.4%) 4 (16.7%)

Smoking Yes 10 (26.3%) 6 (21.4%) 3(12.5%) 0.430
No 28 (73.7%) 22 (78.6%) 21 (87.5%)

Alcohol Use Yes 10 (26.3%) 3(10.7%) 0 (0.0%) 0.013
No 28 (73.7%) 25 (89.3%) 24 (100%)

Income Level Negative 6 (15.8%) 6 (21.4%) 6 (25.0%) 0.032
Balanced 18 (47.4%) 18 (64.3%) 17 (70.8%)
Positive 14 (36.8%) 4 (14.3%) 1(4.2%)

Occupation Working 24 (63.2%) 12 (42.9%) 7 (29.2%) 0.128
Not working 11 (28.9%) 10 (35.7%) 11 (45.8%)
Student 2 (5.3%) 2 (7.1%) 1(4.2%)
Retired 1(2.6%) 4 (14.3%) 5 (20.8%)

Chi-square tests were performed for overall group comparisons. Bold p-values indicate statistical significance at a=0.05. HC: Healthy controls, HT: Hashimoto's thyroiditis, NATD:

Non-autoimmune thyroid diseases.

variances. For variables with significant Kruskal-Wallis results,
Mann-Whitney U tests with Bonferroni correction were used
to determine which specific groups differed. Adjusted p-val-
ues are reported.

To identify independent predictors of somatic symptom bur-
den (PHQ-15), the following three linear regression models
were constructed.

Model 1 (Crude): PHQ-15 predicted by diagnostic group only.

Model 2 (Adjusted for Distress): Diagnostic group +
HADS-Total.

Model 3 (Fully Adjusted): Diagnostic group + HADS-Total +
age + gender + alcohol use + income level + TSH. Only vari-
ables showing significant between-group differences (gender,
alcohol use, and income level) were included as covariates to
avoid overadjustment.

To investigate the associations of thyroid hormone levels and
antibody titers with psychological distress and somatic symp-
tom burden, Spearman correlations were calculated between
TSH, FT3, FT4, anti-TPO, anti-TG, PHQ-15, and HADS-Total with-
in the HT group only. Significance was set at p<0.05. The study
was reported in accordance with the STROBE checklist.

Results

Baseline Categorical Characteristics

A total of 90 participants were included in the final analysis,
consisting of 38 HC, 28 individuals with HT, and 24 with NATD.

Categorical sociodemographic characteristics varied across
the groups, with significant differences observed in gender, al-
cohol use, and income level, whereas marital status, presence
of children, smoking status, and occupation were comparable
across the three groups. Women were significantly overrepre-
sented in the HT group compared with the HC group (96.4%
vs. 76.3%), resulting in a statistically significant group differ-
ence (p=0.042). Alcohol consumption differed considerably
across the groups, being entirely absent in the NATD group
and least common among patients with HT, yielding a signif-
icant overall difference (p=0.013). Income distribution also
varied significantly, with a lower proportion of participants re-
porting a positive income balance in the HT and NATD groups
compared with HC (p=0.032). No statistically significant differ-
ences were observed in marital status, having children, smok-
ing status, or occupational distribution, indicating that these
variables were largely balanced across the groups (Table 1).

These findings highlight key baseline sociodemographic dif-
ferences that were considered in subsequent multivariable
analyses. Gender, alcohol use, and income level were identi-
fied as meaningful baseline differences between the groups,
supporting their inclusion in the multivariable regression
model assessing predictors of somatic symptom burden.

Continuous Baseline Characteristics

Significant differences were also observed in continuous
baseline characteristics across the three groups (Table 2).
Participants with HT were older than HC, with median ages



Table 2. Continuous baseline characteristics of the study population

Variable HC (n=38) HT (n=28) NATD (n=24) p*
Age (years) 38.11+8.75; 44.93+13.29; 45.54+11.65; 0.012
39.0 (31.0-44.0) 455 (33.8-52.2) 48.0 (35.5-52.0)
TSH (mIU/L) 2.64+1.10; 2.25+£1.09; 1.89+1.03; 0.030
2.7 (1.8-3.5) 2.1(1.5-2.6) 1.8 (1.0-2.9)
HADS-A 5.92+2.61; 9.89+4.36; 8.67+£5.47,; <0.001
6.0 (4.0-8.0) 10.0 (7.8-13.0) 8.5(3.8-12.2)
HADS-D 5.34+2.84; 7.14+3.00; 6.67+4.56; 0.102
5.0 (3.0-8.0) 7.5 (5.0-9.0) 6.5 (3.0-9.2)
HADS-total 11.29+4.89; 17.04+6.51; 15.33+9.54; <0.001
11.0 (7.2-15.0) 18.0 (13.8-21.0) 14.5 (8.0-19.2)
Somatic Burden (PHQ-15 score) 5.89+4.98; 10.32+5.00; 6.54+4.31; <0.001
4.5 (2.0-9.0) 8.5(7.0-14.2) 5.0 (3.0-10.2)

*: Kruskal-Wallis test for overall group comparison. Continuous variables shown as mean+SD; median [IQR]. Significant p-values are bolded. HC: Healthy controls, HT: Hashimoto's
thyroiditis, NATD: Non-autoimmune thyroid diseases, TSH: Thyroid-stimulating hormone, HADS-A: Hospital Anxiety and Depression Scale — Anxiety subscale, HADS-D: Hospital
Anxiety and Depression Scale — Depression subscale, HADS-Total: Hospital Anxiety and Depression Scale — Total score.

of 45.5 vs. 39.0 years, respectively (p=0.012). Age was compa-
rable between the HT and NATD groups, reflecting the typical
age distribution of patients with benign thyroid disease.

Serum TSH levels also differed significantly across the groups
(p=0.030). The HC group had the highest TSH values (median
2.7 mlU/L), followed by patients with HT (median 2.1 mIU/L),
whereas the NATD group demonstrated the lowest median
TSH level (1.8 mIU/L).

Regarding psychological measures, the HT group exhibited
markedly elevated HADS-Anxiety (HADS-A) scores compared
with HC (median 10.0 vs. 6.0, p<0.001), whereas HADS-De-
pression (HADS-D) scores were not significantly different
across the groups (p=0.102). HADS-Total scores showed sig-
nificant differences, with patients with HT demonstrating
higher overall psychological distress (median 18.0) than the
other groups (p<0.001).

Most importantly, somatic symptom burden (PHQ-15) dif-
fered significantly across the groups (p<0.001). Patients with
HT reported the highest somatic load (median 8.5), followed
by the NATD group (median 5.0), whereas HC reported the
lowest symptom burden (median 4.5).

Post-hoc Pairwise Comparisons

Because the Kruskal-Wallis tests demonstrated significant
overall group differences in somatic symptom burden, psy-
chological distress, age, and TSH, Bonferroni-adjusted pair-
wise comparisons were performed to identify which groups
differed from each other (Table 3).

Somatic Symptom Burden (PHQ-15): Post-hoc tests re-
vealed that individuals with HT had significantly higher so-
matic symptom burden compared with HC (p=0.002) and the
NATD group (p=0.031). No significant difference was observed
between the HC and NATD groups (p=1.000).

Table 3. Bonferroni-adjusted post-hoc pairwise comparisons

Comparison SomaticBurden HADS-total TSH Age

p(adj)* pladj)*  p(adj)* p(adj)*
HC vs HT 0.002 <0.001  0.042 0.033
HC vs NATD 1.000 0.344 0261  0.246
HT vs NATD 0.031 0.834 0.534 0.660

*: Bonferroni-adjusted Mann-Whitney U tests were performed following significant
Kruskal-Wallis results. Significant p-values (p<0.05 after adjustment) are bolded. HC:
Healthy controls, HT: Hashimoto's thyroiditis, NATD: Non-autoimmune thyroid diseas-
es, TSH: Thyroid-stimulating hormone, HADS-Total: Hospital Anxiety and Depression
Scale - Total score.

Psychological Distress (HADS-Total): Similarly, patients with
HT exhibited markedly higher psychological distress than HC
(p<0.001). There was no difference between the HC and NATD
groups (p=0.344) or between the HT and NATD groups (p=0.834).

TSH Levels: Post-hoc testing showed that TSH was significant-
ly lower in the HT group compared with HC (p=0.042). No oth-
er pairwise differences reached significance.

Age: Patients with HT were significantly older than HC
(p=0.033), but age did not differ between the HC and NATD
groups or between the HT and NATD groups.

Multivariable Regression Analysis

To identify independent predictors of somatic symptom bur-
den, three linear regression models were constructed with the
PHQ-15 total score as the outcome variable. Variables includ-
ed in the adjusted models were based on two criteria: (1) sig-
nificant between-group differences in baseline comparisons
(gender, alcohol use, and income level) and (2) established
relevance to somatic or psychological symptom expression
(HADS-Total, age, and TSH). Marital status, presence of chil-
dren, smoking status, and occupation were excluded from the
adjusted models due to the lack of group differences (Table 4).



Table 4. Multivariable linear regression models predicting somatic symptom burden

Model 1 Model 2 Model 3
Predictor (Crude) (Adjusted for HADS-Total) (Fully Adjusted®)
B (95%Cl), p B (95%Cl), p B (95%Cl), p

Group

HT vs HC 4.43 (2.04 t0 6.81), p<0.001 2.76 (0.44 to 5.08), p=0.020 2.84(0.61 to 5.07), p=0.013

NATD vs HC 0.65 (-1.85 to 3.15), p=0.608 -0.53 (-2.88 to 1.83), p=0.658 -0.47(-2.94 to 2.01), p=0.709
HADS-Total (per point) — 0.29 (0.15 to 0.43), p<0.001 0.25(0.11 to 0.40), p<0.001
Age (years) — — -0.04 (-0.14 to 0.06), p=0.425

(

Gender (Male vs Female)
Alcohol Use (No vs Yes)
Income level

Balanced vs Negative
Positive vs Negative
TSH (per mIU/L)

-1.62 (-4.86 to 1.61), p=0.315
0.52 (-2.83 to 3.86), p=0.757

-0.71 (-3.16 to 1.74), p=0.569
-2.41 (-5.70 t0 0.87), p=0.148
0.18 (-0.80 to 1.17), p=0.720

*:Model 3 includes only variables that demonstrated significant baseline differences (gender, alcohol use, income), plus age, HADS-Total, and TSH. Bolded p values indicate p<0.05.
HC: Healthy controls, HT: Hashimoto's thyroiditis, NATD: Non-autoimmune thyroid diseases, TSH: Thyroid-stimulating hormone, HADS-Total: Hospital Anxiety and Depression Scale

- Total score.

Table 5. Correlations between thyroid markers and symptom scores in the hashimoto-only group

Thyroid marker n PHQ-15 (Somatic Burden) HADS-Total (Distress)
Spearman p, p Spearman p, p
TSH 28 -0.033, p=0.869 -0.370, p=0.052
FT3 25 -0.124, p=0.556 -0.225, p=0.279
FT4 27 0.097, p=0.631 -0.067, p=0.740
Anti-TG (antiT) 23 0.137, p=0.532 0.203, p=0.354
Anti-TPO (antiM) 25 -0.071, p=0.735 0.151, p=0.472

*: Spearman correlation coefficients calculated within the HT subgroup only. No relationships reached statistical significance (p<0.05). PHQ-15: Patient Health Questionnaire-15,
TSH: Thyroid-stimulating hormone, HADS-Total: Hospital Anxiety and Depression Scale - Total score, FT3: Free triiodothyronine, FT4: Free thyroxine, Anti-TPO: Anti-thyroid peroxi-

dase antibody.

Model 1: Crude Association Between Diagnostic
Group and Somatic Burden

In the unadjusted model, participants with HT had significantly
higher somatic symptom scores than HC (3=4.43; 95% Cl: 2.04 to
6.81; p<0.001). The NATD group did not differ from HC (p=0.608).

Model 2: Adjusted for Psychological Distress (HADS-
Total)

After adjustment for HADS-Total, the association between HT
and somatic burden remained significant (3=2.76; p=0.020),
although it was attenuated. HADS-Total emerged as a strong
independent predictor of somatic symptoms (3=0.29 per
point increase; p<0.001), indicating that psychological dis-
tress contributes substantially to somatic symptom reporting.

Model 3: Fully Adjusted Model

The final model included age, gender, alcohol use, income
level, TSH, and HADS-Total. Even after full adjustment, HT re-
mained independently associated with higher somatic symp-

tom burden (=2.84; 95% Cl: 0.61 to 5.07; p=0.013). In con-
trast, the NATD group still did not differ from HC. HADS-Total
remained the strongest predictor (3=0.25; p<0.001), whereas
age, gender, alcohol use, income level, and TSH were not sig-
nificant contributors.

Model fit improved across the steps; R increased from 0.145
(Model 1) to 0.292 (Model 2) and 0.318 (Model 3). Adjusted R?
similarly improved, reaching 0.275 in the fully adjusted model.

Correlation Analysis Within the Hashimoto
Thyroiditis Group

To evaluate whether thyroid-related biochemical markers
contribute directly to somatic symptom burden or psycho-
logical distress in HT, Spearman correlation analyses were per-
formed exclusively within the HT group. This analysis isolates
the autoimmune thyroid population to determine whether
variations in thyroid hormone levels or thyroid antibody titers
are associated with symptom severity, despite all patients be-
ing strictly euthyroid (Table 5).
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No significant correlations were found between PHQ-15 so-
matic symptom scores and any of the thyroid function mark-
ers (TSH: p=-0.033, p=0.869; FT3: p=-0.124, p=0.556; FT4:
p=0.097, p=0.631). Similarly, none of these markers demon-
strated significant correlations with HADS-Total. Although the
correlation between TSH and HADS-Total approached bor-
derline significance (p=0.052), it did not reach the statistical
threshold. Within the HT subgroup, thyroid function markers
and antibody titers were not significantly correlated with
PHQ-15 or HADS-Total scores. These findings indicate that no
clear association was detected in the present sample; how-
ever, given the modest subgroup size, weaker relationships
cannot be excluded. Neither anti-TPO nor anti-TG antibody
levels were significantly correlated with PHQ-15 or HADS-To-
tal scores (for anti-TG, PHQ-15: p=0.137, p=0.532; HADS-Total:
p=0.203, p=0.354; for anti-TPO, PHQ-15: p=-0.071, p=0.735;
HADS-Total: p=0.151, p=0.472).

Discussion

In this cross-sectional study of strictly euthyroid adults, pa-
tients with HT demonstrated a significantly higher somatic
symptom burden than both HC and individuals with NATD.
Within the HT subgroup, no significant correlations were ob-
served between TSH, FT3, FT4, anti-TPO, or anti-TG levels and
either somatic symptom burden or psychological distress. Giv-
en the modest subgroup size, these findings should be inter-
preted cautiously; nevertheless, they suggest that symptom
persistence in euthyroid HT may not be explained by conven-
tional thyroid biochemical parameters alone and may involve
mechanisms beyond standard endocrine markers.

Given that medically unexplained symptoms account for near-
ly one-third of clinical consultations and that untreated sub-
clinical hypothyroidism does not differ from euthyroid status
in population-based symptom studies, our findings support a
framework in which persistent symptoms in euthyroid HT are
shaped primarily by psychological distress, somatic amplifi-
cation, and illness-related sensitization rather than by thyroid
hormone levels or autoantibody titers.'>?2 This interpretation is
consistent with large epidemiologic work showing that individ-
uals aware of having thyroid disease report greater mood symp-
toms than newly diagnosed patients despite similar biochemis-
try, suggesting that illness identity may meaningfully influence
symptom perception.”® Together, these findings suggest that
individuals newly diagnosed with a chronic disease may experi-
ence psychological distress, such as anxiety and depression, as
a result of uncertainty regarding disease management, which
may in turn lead to an increase in somatic complaints.

The use of HADS-Total in the present study is supported by
broader psychometric work demonstrating that the total score
validly reflects global emotional distress and is useful as a di-

mensional measure of symptom burden in both general and
clinical populations.?*-2% However, no disease-specific cutoffs
have been established for HT, and prior work has shown that
thresholds optimized in oncology or primary care may not
generalize to other high-symptom populations, underscoring
the need for cautious interpretation of HADS scores in thyroid
cohorts.”” In our design, HADS-Total was used as a continuous
covariate rather than to define cases, which is appropriate giv-
en these limitations. Beyond emotional distress, our findings
highlight the clinical utility of PHQ-15 for evaluating nonspe-
cific somatic symptoms frequently reported by patients with
HT. In our study, PHQ-15 differentiated patients with HT from
both HC and those with NATD, whereas HADS-Total distin-
guished only between HT and HC. This pattern suggests that
somatic symptom measures capture a broader range of symp-
tom experiences than emotional scales alone and may be
particularly informative for patients presenting with diffuse,
persistent, medically unexplained bodily complaints.

Our results are consistent with prior studies showing that re-
sidual symptoms such as fatigue, bodily pain, and emotion-
al vulnerability may persist despite normalization of thyroid
function and stable TPO-Ab levels.? At the same time, they
nuance earlier reports suggesting that chronic thyroid pathol-
ogy per se may drive psychiatric morbidity, as some work has
found similar rates of depression and anxiety in euthyroid HT
and euthyroid goiter compared with HC.®! Although total thy-
roidectomy has been shown to improve fatigue and general
health in selected euthyroid patients with HT and very high
anti-TPO levels, the absence of preoperative evaluation of so-
matization, central sensitization, or illness perception limits
causal inferences.”?® Psychological mechanisms, including the
symbolic meaning of surgery as a definitive “cure,” may partly
explain the observed improvements.

The elevated somatic burden observed in our HT group aligns
with data indicating a high prevalence of somatic symptom
disorder among women with thyroid disease and strong links
between somatic distress and affective symptoms.'"! Behav-
ioral and psychosocial studies in HT also highlight the impor-
tance of the somatic domain for health-promoting behaviors
and life satisfaction, suggesting heightened bodily focus and
concern about physical health.? Moreover, work in psychoso-
matic populations has shown that somatic symptom scores are
closely related to indices of central sensitization, even when
anxiety and depression are not significantly elevated.?” This
pattern is mirrored in our findings, in which PHQ-15 differen-
tiated HT from both comparison groups, whereas HADS-Total
separated HT only from HC, not from NATD. Such dissociation
supports the idea that somatic amplification and central sensi-
tization, rather than overt emotional dysregulation alone, con-
tribute substantially to the symptom profile of euthyroid HT.
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The absence of associations between symptom scores and thy-
roid function tests or autoantibody titers in our HT subgroup is
also in line with studies in euthyroid or subclinical hypothyroid
populations that have found weak or inconsistent relationships
between FT3 or TSH and distress measures.”?'3" Longitudinal
work in subclinical hypothyroidism has further demonstrated
substantial within-person variability in HADS and symptom
scores that is unrelated to thyroid hormone fluctuations, rais-
ing concern about overinterpreting small symptom changes in
the absence of biochemical change.®" Large population-based
studies have similarly shown no consistent association be-
tween biochemical thyroid categories and mood disorders,
while individuals with a history of thyroid disease, rather than
newly diagnosed cases, exhibit an increased risk of anxiety and
depression, suggesting that illness identity and central sensiti-
zation may be key drivers of persistent symptoms.?!

The strict inclusion criteria applied in this study, particularly
the requirement for sustained euthyroidism and the absence
of psychiatric or systemic comorbidity, allowed for a more
isolated evaluation of somatic symptom burden attributable
to Hashimoto's thyroiditis itself. Although this approach lim-
its sample size, it strengthens internal validity and reduces
confounding, which is a common limitation in studies exam-
ining symptom burden in thyroid disease. Given the modest
sample size, the findings should be interpreted as explorato-
ry and hypothesis-generating.

Validated Turkish versions of HADS and PHQ-15 enhanced
measurement reliability, and the inclusion of both HC and
NATD controls provided meaningful clinical comparisons.
However, several limitations should be acknowledged. The
exclusion of participants with HADS-Anxiety or HADS-De-
pression scores =11 from HC may have produced a psycho-
logically healthier control group and may have amplified
between-group differences in psychological distress and so-
matic symptom burden. The cross-sectional design precludes
causal inference, and residual confounding cannot be fully ex-
cluded despite adjustment for psychological distress and rel-
evant baseline differences. Accordingly, the observed associ-
ation should not be interpreted as evidence of a direct causal
effect of thyroid autoimmunity, but rather as an independent
association between HT status and somatic symptom burden
in a strictly euthyroid cohort. Levothyroxine therapy was not
included as an additional covariate because of the modest
sample size and the risk of model overfitting. Additional lim-
itations include the modest sample size, single-center design,
lack of direct assessment of central sensitization or iliness per-
ception, and clinical heterogeneity within the NATD group,
which included both benign nodular thyroid disease and
post-thyroidectomy status. Therefore, these findings should
be interpreted cautiously and may not be generalizable be-
yond similar clinical populations. Further multicenter studies

including larger samples and more homogeneous thyroid dis-
ease groups are warranted to confirm the present findings.

Conclusion and Recommendations

These findings highlight the importance of recognizing somat-
ic symptom burden as a distinct clinical dimension in euthyroid
Hashimoto's thyroiditis, beyond conventional biochemical as-
sessment. Euthyroid patients with HT exhibit a higher somatic
symptom burden than both healthy controls and individuals
with non-autoimmune thyroid disease, independent of thy-
roid hormone levels or antibody titers. This pattern supports a
predominantly biopsychosocial model in which psychological
distress, somatic amplification, illness identity, and central sen-
sitization contribute to persistent symptoms. Clinically, these
findings argue against intensifying thyroid-directed therapy in
biochemically euthyroid patients with nonspecific complaints
and instead support structured symptom validation, patient
education, and psychosocial or behavioral interventions when
appropriate. Integrating consultation-liaison psychiatry and
multidisciplinary approaches into endocrine care may further
improve patient-centered evaluation and management.
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