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Abstract. Lifestyle and socioeconomic determinants of autoimmune activity in newly diagnosed Hashimoto’s
thyroiditis. Levterova B.A., Tomov D.G. Hashimoto's thyroiditis (HT) is a prevalent autoimmune disorder in which
clinical expression is defined not only by immunological mechanisms but also by lifestyle and socioeconomic
determinants. These factors may be particularly influential in newly diagnosed, untreated patients, where autoimmune
activity reflects the natural course of the disease. Understanding how behavioral and social variables relate to subjective
health and autoantibody levels may support early, non-pharmacological interventions.Aim: to assess the relationship
between health behaviors, socioeconomic indicators, subjective health, and autoantibody levels in newly diagnosed,
untreated HT patients.A case-control study was conducted among 105 newly diagnosed HT patients and 25 healthy
controls. Sociodemographic characteristics, lifestyle behaviors, and dietary patterns were assessed using the validated
KomPAN questionnaire. Thyroid function (thyroid-stimulating hormone,free thyroxine (TSH, fT4)) and serum anti-
TPO(thyroid peroxidase) and anti-TG (thyroglobulin) concentrations were measured. Correlation analyses were
performed to assess relationships between questionnaire-derived numerical scores of lifestyle and socioeconomic
variables and autoimmune markers.HT patients exhibited significantly higher TSH and autoantibody levels and lower
fT4 compared with controls. Diet quality, physical activity, and financial status showed significant correlations with anti-
TPO antibody concentrations. Socioeconomic indicators demonstrated significant inverse associations with anti-TG
antibody levels: financial status (r=-0.232), education (r=-0.182), and employment (r=-0.260) were inversely corre-
lated with anti-TG levels (all p<0.01). Patients more frequently rated their health as “worse than peers,” reflecting the
psychosocial burden of early disease stages.Lifestyle behaviors were closely linked to subjective health, while
socioeconomic vulnerability was associated with higher anti-TG antibody levels in untreated HT patients. These findings
suggest that financial insecurity, lower level of education, and unstable employment may be related to increased
autoimmune reactivity, potentially through mechanisms involving chronic stress and limited access to healthcare. Early
lifestyle optimization and multidisciplinary support may improve well-being even before hormone therapy is initiated.
Larger prospective studies are needed to confirm these associations and clarify the pathways through which behavioral
and social determinants influence autoimmune activity.

Pedepar. Bt cmoco0y :KHTTS Ta CONiAJIbHO-eKOHOMIYHHX JAeTepPMiHAHTIB HA aBTOIMyHHY AKTHBHICTH Y
nmamieHTiB 3 ymepule AiarHocToBaHMM TupeoizuToM Xammumoto. JlesrepoBa B.A., Tomos /L.I. Tupeoioum
Xawumomo (TX) € nowupenum asmoiMyHHUM 30AX80PIOBAHHAM, KIIHIUHUL nepebic AKO20 GU3HAYAEMbCA He aulle
IMYHONOTYHUMU MEXAHIZMaMU, aie 1 hakmopamu cnocoby icumms ma coyianrbHO-eKOHOMIYHUMU OemepMIHAHMAMU.
Li paxmopu moacyme mamu ocobause 3nauennst 015 NAYIEHMIE 3 HOBUM OIA2HO30M, KL We He OMPUMYSAIU IKY8AHHS,
OCKINbKU A6MOIMYHHA AKMUSHICIb Y HUX 810006padicae npupooHuil nepebie 3axeopioéants. Pozyminns e3aemoss 's3kie
MIDIC NOBEOTHKOBUMU A COYIANLHUMU YUHHUKAMU, CYO EKMUSHUM 300D08 "AM I PIBHAMU ABMOAHMUMIL MOJICE CRPUAMU
PAHHBOMY 8NPOBAOICEHNIO HEMEOUKAMEHMOZHUX empyuansb. Mema — oyinumu 63a€mo36 130K MidC NOBEOIHKOBUMU
Gaxmopamu 300p08 s, COYiaANbHO-EKOHOMIYHUMU NOKASHUKAMU, CVO EKMUBHUM 300P08 "SIM MA PIGHAMU A6MOAHIUMII
V nayieHmis 3 HO800ia2HOCMOBAHUM Heaikosanum mupeoioumom Xawumomo (TX). IIposederno docnioxcents muny
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«8UNAOOK-KOHMPONby 3a yuacmio 105 nayicumie 3 nogoodiacnocmosanum TX ma 25 300posux oci6 kowmponvHol
epynu. Coyiodemoepapiuni xapakmepucmuru, N08eOIHKOGI 36UUKU MA XAPHO8l NAMEPHU OYIHIO8AIU 3a OONOMO20I0
sanioosanozo onumyganvHuka KomPAN. Busuwauanu @yuxyiro wumonodibnoi 3ano3u (mupeomponHuil 20pMOH,
sinbrutl mupoxcurn (TTI, fT4)) ma konyenmpayii cuposamkosux anti-TPO (anmumina 0o mupeoionoi nepoxcudasu)
u anti-TG (anmumina 0o mupeoznobyniny) awmumin. [ OyiHIOGAHHA 63AEMO38 SI3KI@ MIJC OMPUMAHUMU 34
00NOMO200 ONUMYBANbHUKA YUCTOBUMU NOKAZHUKAMU CROCOOY HCUMMS MA COYIANbHO-EKOHOMIYHUMU 3MIHHUMU U
MapKepamu asmoiMyHHOI akmuerHocmi 0y10 nposedeno Kopeaayitnui ananiz. Iayienmu 3 TX maru 0ocmosipuo suuyi
pieni TTI ma aemoanmumin i Huxcui 3Havents fT4 nopieHAHO 3 KOHMPOALHOW epynor. Akicme xapuysanns, Qizuuna
akmusHicmbs ma (QiHancosull cman nPoOeMoOHCmpysanu 3Havywi xopeasyii 3 konyenmpayismu anti-TPO anmumin.
CoyianbHo-eKOHOMIYHI NOKA3HUKU NPOOEeMOHCMPY8ANU 3HAUYWI 360pomHui acoyiayii 3 piguamu anti-TG anmumin:
Ginancosuii cman (r=-0,232), pisenv oceimu (r=-0,182) ma 3ainamicms (r=-0,260) 6yau 360pomno noe’szaui 3
pisnsamu anti-TG (yci p<0,01). Hayienmu yacmiwe oyin08anu ceill Cmam 300p06 st K «2IPULUll, HIJC Y POBECHUKIBY,
Wo 8i000padNCAE NCUXOCOYIANbHE HABAHMANCEHHS HA PAHHIX emanax 3axeopiosans. I1oeedinkosi hakmopu 300pos s
Oynu micHo noe’s3amui i3 cy6 €KMusHUM 300p08 M, MOOL K COYIAIbHO-eKOHOMIYHA 8PA3IUSICMb 6Y1a NO8 s13aHa 3
suwgumu piensamu anti-TG anmumin y Henikosanux nayicumie 3 TX. Ompumani pezyiomamu ceiouames, wo QiHancosa
HecmaobinbHICMb, HUJICYULL PIBEHb OC8IMU MA HeCMIUKA 3aUHAMICMb MOJNCYMb Oymu no6 s3aHi 3 Ni0GUUIEHOIO
ABMOIMYHHOI DeaKmMuHICMIO, NOMEHYIUHO Yepe3 MEeXAHI3MU, M08 SA3aHI 3 XPOHIYHUM CMPecoM Ma OOMedlCeHUM
docmynom 00 meOuuHoi donomocu. Panne nokpauwjenHs cnocobdy jxcumms ma MyIbmMuoUucCYunIinapHa niompumka
MOJHCYMb CAPUAMU NOKPAUWEHHIO CAMONOYYMMmsa e 00 NOYaAmKy 2opMOHANbHOI mepanii. Heobxioni macwmabni
NPOCNEKMUBHI OOCHIONHCEHHS OISl NIOMBEPONCEHHA YUX Acoyiayiti ma YMOYHeHHs WIAXie, yepe3 AKi N08ediHKO8I Ui

coyianbHi OemepMiHAHMU 8NAUBAIOMb HA ABMOIMYHHY AKIMUBHICTD.

Hashimoto’s thyroiditis (HT) is a chronic autoim-
mune disorder of the thyroid gland and represents the
most common form of autoimmune thyroid disease.
It predominantly affects women of reproductive age
and is characterized by lymphocytic infiltration and
progressive destruction of the thyroid parenchyma
[1]. A key diagnostic feature is the presence of auto-
antibodies against thyroid peroxidase (anti-TPO) and
thyroglobulin (anti-TG), which correlate with the
severity of the autoimmune process [1, 2]. Although
the pathogenesis of HT remains incompletely under-
stood, it is well established that the disease results
from a complex interplay between genetic pre-
disposition, environmental influences, and epigenetic
mechanisms [3, 4]. Numerous studies support the
concept of a multifactorial etiology, in which the
combination of inherited factors and environmental
exposures determines the clinical manifestation and
severity of the disease [4].

Podolska etal. report that “lifestyle factors,
including diet, physical activity, and stress levels,
may influence both symptoms and autoimmune
activity” [5]. Nutritional status is of particular impor-
tance, as deficiencies in micronutrients such as sele-
nium and vitamin D, as well as excessive iodine
intake, may contribute to modulation of autoimmune
responses [6]. Additionally, Ruggeri et al. demon-
strated that dietary habits influence oxidative stress
markers in patients with Hashimoto’s thyroiditis,
while the impact on antibody levels may vary
between individuals [2].

Physical activity has also been shown to play a
significant role in immune regulation. Gleeson et al.
found that moderate exercise enhances immune
function and reduces inflammatory markers [7].
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In the context of HT, regular physical activity may
alleviate fatigue and improve quality of life, con-
tributing to better overall well-being [5].

Socioeconomic factors — such as education, inco-
me, and employment — exert substantial influence on
access to healthcare, dietary quality, and the ability
to manage stress. Braveman et al. emphasize that
“the social determinants of health are critical for
chronic diseases, including autoimmune conditions”
[8]. Lower socioeconomic status is often associated
with limited access to preventive care and treatment,
higher levels of psychosocial stress, and poorer
dietary patterns, all of which may intensify autoim-
mune activity [9]. Education is a key determinant, as
higher health literacy facilitates understanding of
the disease and adherence to therapeutic recom-
mendations [10].

Although socioeconomic status does not appear to
substantially influence the incidence of Hashimoto’s
thyroiditis, increasing evidence suggests that it may
affect disease severity, access to care, and clinical
outcomes. Large population studies do not show
significant differences in incidence across socioeco-
nomic groups [11]. However, global prevalence is
higher in low- and middle-income regions, likely due
to reduced access to healthcare and preventive
services. Women are affected approximately four
times more often than men, regardless of so-
cioeconomic background [4, 11]. Income and em-
ployment influence disease outcomes through two
main pathways: lower income is associated with
reduced access to nutrient-rich foods (such as those
containing selenium and vitamin D) and to regular
medical check-ups [12]. Furthermore, chronic stress
arising from socioeconomic insecurity may alter
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immune responses through changes in hormonal
regulation and cytokine profiles [13, 14].

The aim of the present study is to examine the
relationship between health behaviors, socioeconomic
characteristics, and autoantibody levels in newly
diagnosed patients with Hashimoto’s thyroiditis.

Our hypothesis is that lifestyle factors and
socioeconomic conditions are associated with subjec-
tive health and autoimmune activity in patients with
newly diagnosed Hashimoto’s thyroiditis.

MATERIALS AND METHODS OF RESEARCH

A case-control observational study was conducted
using a structured questionnaire to assess dietary
habits through a direct anonymous survey. The study
included 130 participants: 105 newly diagnosed pa-
tients with Hashimoto’s thyroiditis and 25 healthy
controls. All patients were untreated at the time of
enrolment, thereby eliminating the potential influence
of hormone therapy on immune activity. This
approach is consistent with the recommendations of
Vargas-Uricoechea et al. (2023), who emphasize that
antibody assessment in untreated individuals pro-
vides a more accurate reflection of autoimmune
activity [15]. Inclusion criteria: age 18-65 years;
newly diagnosed Hashimoto’s thyroiditis confirmed
by serological and/or ultrasonographic criteria; and
no prior initiation of thyroid hormone therapy.
Exclusion criteria included: presence of other autoim-
mune diseases; previous treatment with levothyro-
xine or immunosuppressive agents; pregnancy or
lactation; and severe chronic comorbidities (e.g.,
cardiovascular, renal, hepatic disorders).

An original Bulgarian-language self-administered
questionnaire consisting of 58 items was developed
specifically for this study. Selected items and scoring
components from the validated KomPAN question-
naire (Dietary Habits, Nutrition, and Beliefs Ques-
tionnaire, version 2.2) were incorporated to assess
key lifestyle domains, including dietary habits and
physical activity [16, 17]. The complete KomPAN
questionnaire was not administered; only those
sections relevant to the predefined objectives and
hypothesis of the present study were selected.
Additional questions were developed by the authors
to assess socioeconomic characteristics, health-rela-
ted behaviors, and subjective health status. The final
instrument therefore represented a combination of
validated KomPAN-derived items and study-specific
questions. An internal validation process, including
expert assessment of content and face validity, was
performed to ensure conceptual clarity and relevance
of the questionnaire for the study population.

The study was conducted in accordance with the
principles of the Declaration of Helsinki. Written
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informed consent was obtained from all participants
prior to enrolment. The research protocol was appro-
ved by the Research Ethics Committee of the Medical
University of Plovdiv (No. 4/04.05.2023).

Hashimoto’s thyroiditis was diagnosed based on
a combination of serological and ultrasonographic
criteria. Patients were included when autoimmune
thyroiditis was confirmed by the presence of
elevated thyroid autoantibodies (anti-TPO and/or
anti-TG) and/or characteristic ultrasonographic
features, including thyroid heterogeneity, hypo-
echogenicity, and micronodularity. Patients with
seronegative Hashimoto’s thyroiditis, defined as the
absence of elevated anti-TPO and anti-TG anti-
bodies but the presence of characteristic ultrasono-
graphic findings consistent with autoimmune
thyroiditis, were also included. Ultrasound eva-
luation was performed by an experienced endo-
crinologist according to standard diagnostic criteria
for autoimmune thyroiditis. Serum concentrations of
anti-TPO and anti-TG antibodies were measured in
all participants using a chemiluminescent im-
munoassay on a Mindray analyzer (Mindray Bio-
Medical Electronics Co., Ltd., Shenzhen, China).
Additional laboratory parameters were analyzed
using enzyme-linked immunosorbent assay (ELISA)
[18]. Autoantibody concentrations were evaluated as
markers of autoimmune activity and were not used
as the sole criterion for diagnosis.

Coding of questionnaire variables: responses
derived from the KomPAN-based items and study-
specific questions were not analyzed as individual
nominal or categorical variables. Instead, composite
scores were calculated from multiple questionnaire
items to represent predefined constructs, including
diet quality, physical activity, financial status,
education, and employment status. These composite
scores were treated as numerical indices reflecting
the relative level of each construct rather than as
isolated categories. Higher scores represented
higher levels of the assessed domains (e.g., better
diet quality, greater physical activity, or more
favorable socioeconomic status). The scoring pro-
cedure followed the structure of the questionnaire
domains, with ordered numerical values assigned to
the respective categories (diet quality: 1-4; physical
activity: 1-3; financial status: 1-3). Prior to corre-
lation analysis, the relationships between the derived
indices and antibody concentrations were examined
for linearity. The transformed questionnaire scores
demonstrated approximately linear relationships
with antibody concentrations, which allowed the
application of Pearson’s correlation coefficient for
exploratory assessment of linear associations bet-
ween the derived indices and autoimmune markers.
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The selection of questionnaire-derived variables was
predefined according to the study hypothesis and
focused on lifestyle and socioeconomic domains
considered potentially relevant to autoimmune
activity and subjective health outcomes.

Statistical analysis was performed using IBM
SPSS Statistics for Windows, Version 23.0 (licensed
institutional version). The distribution of continuous
variables, including age, BMI, thyroid-stimulating
hormone (TSH), free thyroxine (fT4), anti-TPO, and
anti-TG antibody concentrations, was assessed using
the Shapiro-Wilk test. As these variables demon-
strated non-normal distribution, continuous data
were presented as median values with minimum-—
maximum ranges. Comparisons between the two
independent groups (patients with Hashimoto’s
thyroiditis and healthy controls) were performed
using the Mann-Whitney U-test. Categorical va-
riables were summarized as frequencies and per-
centages. Differences between groups were assessed
using Pearson’s chi-square test when the as-
sumptions for its application were met. Fisher’s
exact test was used when the expected cell counts
were less than 5.

Associations between questionnaire-derived nu-
merical indices (diet quality, physical activity,
financial status, education, and employment status)
and antibody concentrations (anti-TPO and anti-TG)
were evaluated using Pearson’s correlation coef-
ficient. These questionnaire-derived indices were
obtained through predefined scoring procedures and
were analyzed as numerical measures reflecting the
respective lifestyle and socioeconomic domains. The
use of Pearson’s correlation was based on the
assessment of linear relationships between the deri-
ved indices and antibody concentrations. Separate
correlation analyses were performed for anti-TPO
and anti-TG antibody levels. A p-value <0.05 was
considered statistically significant [19].

RESULTS AND DISCUSSION

The socio-demographic, lifestyle, dietary and
socioeconomic characteristics of the study partici-
pants are presented in Table 1. Among patients with
Hashimoto’s thyroiditis, 78.1% were women, which
is consistent with epidemiological data indicating that
the disease affects women 5-10 times more frequently
than men [11]. The median age was 38 years in the
patient group and 31 years in the control group. BMI
was higher in the HT group (median 27.4 kg/m?)
compared with controls (median 23.9 kg/m?), al-
though this difference did not reach statistical
significance (p=0.079). Serum anti-TPO and anti-TG
concentrations were significantly higher in patients
compared with controls (both p<0.001), with a wider
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distribution of values among patients. Differences in
physical activity, dietary habits, education, and
financial situation did not reach statistical signi-
ficance, whereas self-reported health differed
markedly between groups (p=0.001).

Education level did not differ significantly
between patients and controls (p=0.549). A total of
63.8% of participants had higher education, which is
above the national average. This aligns with the
findings of Vuleti¢ et al., who reported that indivi-
duals with autoimmune diseases are more likely to
seek medical care and participate in research when
they have a higher educational level [20].

Financial situation also showed no statistically
significant differences (p=0.272), although patients
were more concentrated in the “average” category.
This is consistent with the observations of Braveman
etal., who emphasized the association between
chronic diseases and social vulnerability [8].

Regarding diet, 66.9% rated their dietary habits as
“good,” although patients more frequently reported
“poor” diet quality. Ruggeri et al. found that patients
with Hashimoto’s thyroiditis often exhibit defi-
ciencies in selenium, vitamin D, and antioxidants,
particularly when dietary patterns are unbalanced [2].

In terms of physical activity, 55.4% reported
moderate leisure-time activity, with patients being
less frequently represented in the “high activity”
category, although the difference was not sta-
tistically significant. Gleeson et al. demonstrated
that moderate activity improves immune function,
whereas excessive activity may enhance inflam-
matory processes [7].

Average sleep duration ranged between 6-
8 hours, with no significant differences between
groups. Screen time averaged 3-5 hours per day,
with patients being slightly less digitally active.
Chronic stress has been associated with immune
dysregulation, which may represent a relevant
pathway linking psychosocial factors and auto-
immune activity [21].

Recent evidence indicates that environmental
and behavioral factors may influence the deve-
lopment and progression of autoimmune thy-
roiditis. Correlation analysis revealed statistically
significant associations between lifestyle factors
and anti-TPO antibody levels in patients with
Hashimoto’s thyroiditis (Table 2). Dietary quality
(r=0.287, p<0.01), physical activity (r=0.296,
p<0.01), and financial status (r=—0.224, p<0.01)
were significantly associated with anti-TPO
antibody concentrations. These findings suggest
that lifestyle and socioeconomic factors may be
related to autoimmune activity [22].
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Table 1
Socio-demographic, lifestyle, dietary and socioeconomic characteristics
of study participants (n=130)
Variable ]()::T(l; St; C(?ll;gg; s p-value
Sex 0.008**
— Female 82 (78.1%) 13 (52.0%)
— Male 23 (21.9%) 12 (48.0%)
Age (years, median [Min—Max]) 38 [19-65] 31 [18-55] 0.028*
BMI (kg/m?, median [Min—Max]) 27.4 [18.2-45.1] 23.9 [17.5-33.2] 0.079*
anti-TPO (IU/mL, median [Min-Max]) 0.30 [0.10-92.50] 0.20 [0.10-0.50] <0.001*
anti-TG (IU/mL, median [Min—-Max]) 0.20 [0.10-35.40] 0.10 [0.10-0.40] <0.001*
Physical activity 0.081**
— Low 31 (29.5%) 4 (16.0%)
— Moderate 59 (56.2%) 13 (52.0%)
— High 15 (14.3%) 8 (32.0%)
Work activity level 0.326%%*
— Low 40 (38.1%) 13 (52.0%)
— Moderate 53 (50.5%) 11 (44.0%)
— High 12 (11.4%) 1 (4.0%)
Eating habits 0.290%**
— Poor 31 (29.5%) 4 (16.0%)
—Good 69 (65.7%) 18 (72.0%)
— Very good 5 (4.8%) 3 (12.0%)
Education 0.549%%*
— Primary/Secondary 38 (36.2%) 9 (36.0%)
— College/Bachelor 26 (24.8%) 6 (24.0%)
— Master’s degree 41 (39.0%) 10 (40.0%)
Financial situation 0.272%%*
— Below average 8 (6.2%) 0
— Average 80 (76.2%) 19 (76.0%)
— Above average 17 (16.2%) 6 (24.0%)
Self-reported health 0.001%%*
Worse than peers 20 (19.0%) 0(0%)
Same as peers 59 (56.2%) 10 (40.0%)
Healthier than peers 26 (24.8%) 15 (60.0%)

Notes: p-value <0.05; * — Mann-Whitney U-test; ** — Pearson’s chi-square test; *** — Fisher’s exact test (used when expected cell counts were <5).
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The inverse association between financial status
and anti-TPO antibody levels suggests that socioeco-
nomic conditions may be associated with variations
in autoimmune activity. Previous studies support this
pattern: Ruggeri et al. reported that antioxidant-rich
diets may improve oxidative balance, although their
impact on antibody levels varies individually [2],
while Gleeson et al. demonstrated that moderate
physical activity exerts anti-inflammatory effects and
enhances immune function [7]. Taken together, these
findings indicate that lifestyle behaviors (diet and
physical activity) and financial status are significantly
associated with autoimmune activity in patients with
Hashimoto’s thyroiditis.

Table 2

Correlations between lifestyle factors
and anti-TPO antibody levels in patients
with Hashimoto’s thyroiditis (n=105)

Variable Pearson R p-value
Diet 0.287 <0.01
Physical activity 0.296 <0.01
Financial status -0.224 <0.01

As shown in Table 3, the correlation analysis
identified significant inverse relationships between
socioeconomic indicators and autoantibody concen-
trations in patients with Hashimoto’s thyroiditis.

Table 3

Correlations between anti-TG antibody levels
and socioeconomic determinants in patients
with Hashimoto’s thyroiditis (n=105)

Variable Pearson R p-value
Financial status -0.232 <0.01
Education -0.182 <0.01
Employment status -0.260 <0.01

Financial status (r=-0.232, p<0.01), education
(r=-0.182, p<0.01), and employment status
(r=-0.260, p<0.01) were inversely associated with
anti-TG antibody levels, indicating that lower so-
cioeconomic indicators were associated with higher
anti-TG antibody levels. These findings highlight the
relevance of socioeconomic determinants as modu-
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lators of immune dysregulation in Hashimoto’s
thyroiditis. Similar observations were reported by
Braveman et al., who identified social determinants
as key contributors to chronic disease burden [8]. The
negative association between educational level and
antibody titres may reflect differences in health
literacy and engagement in preventive behaviors,
consistent with the findings of Vuleti¢ et al., who
noted higher healthcare participation among indi-
viduals with higher education [20].

Our findings are consistent with those of Chen
et al., who demonstrated that socioeconomic dispa-
rities significantly influence healthcare access and
clinical outcomes in patients with thyroid disorders
[12]. Similarly, the systematic review by Hu et al.
reported a higher prevalence of Hashimoto’s thy-
roiditis in resource-limited regions, suggesting that
socioeconomic inequalities may contribute to disease
burden [11].

Subjective health assessment also differed mar-
kedly between patients and controls. A total of 53.1%
of participants rated their health as “the same as their
peers,” while 19% of patients perceived their health as
“worse than others,” compared with none of the
controls. Conversely, controls more frequently des-
cribed themselves as “healthier than their peers” (60%
vs. 24.8% among patients). These observations align
with the findings of Podolska et al., who reported that
subjective health in patients with Hashimoto’s
thyroiditis is often lower than objective clinical indi-
cators, particularly in early disease stages [5]. Da-
nailova et al. similarly noted that healthier lifestyle
behaviors are associated with better subjective health
[6]. Additional studies have shown that dietary impro-
vements combined with increased physical activity
may enhance perceived health status in individuals
with autoimmune thyroid disorders [23, 24, 25].

CONCLUSION

1. Lifestyle behaviors were associated with
subjective health and showed significant correlations
with anti-thyroid peroxidase antibody levels in pa-
tients with newly diagnosed Hashimoto’s thyroiditis.

2. Socioeconomic factors — especially financial
status, education, and employment, showed signi-
ficant associations with anti-thyroglobulin antibody
concentrations, suggesting that social disadvantage
may may be associated with increased autoimmune
reactivity, potentially reflecting mechanisms related
to chronic stress and healthcare accessibility.

3. The results emphasize the importance of
assessing dietary habits and socioeconomic context
in newly diagnosed patients with Hashimoto’s
thyroiditis.
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4. A multidisciplinary approach involving medi-
cal, nutritional, and psychosocial expertise is essen-
tial for optimal disease management.

5. Early adoption of healthy dietary patterns and mo-
derate physical activity may improve subjective well-
being and support the overall management of autoim-
mune thyroiditis before hormone therapy is initiated.

Limitations. This study has several limitations.
First, the cross-sectional case—control design allows
identification of associations but does not permit cau-
sal inference. Reverse causality cannot be excluded;
it remains unclear whether lower socioeconomic
status contributes to higher autoantibody levels or
whether the clinical manifestations of Hashimoto’s
thyroiditis reduce work capacity and subsequently
worsen financial status. Second, the statistically
significant difference in sex distribution between
patients and controls may represent an important
confounding factor influencing both lifestyle beha-
viors and immunological parameters. Third, several
variables, including diet, physical activity, and
subjective health, were self-reported, which may
introduce recall and reporting bias. The relatively

small sample size also limits more detailed strati-
fication and adjustment for potential confounders.
Future research should include larger and more
diverse cohorts and apply multivariable regression
models adjusting for age, sex, BMI, TSH, and T4, as
well as prospective designs that enable monitoring of
autoantibody dynamics and the long-term impact of
socioeconomic factors.
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