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Abstract

Background: Hypothyroidism is associated with a wide range of physical and
psychological symptoms, including anxiety and depression. However, the extent
to which levothyroxine therapy improves psychological symptoms in patients
with clinical hypothyroidism remains unclear. Therefore, this study aimed to
evaluate changes in psychological symptoms and general health among patients
with hypothyroidism treated with levothyroxine.

Methods: This prospective cohort study was conducted among patients aged 20-
45 years who were diagnosed with hypothyroidism and had thyroid-stimulating
hormone (TSH) levels above the normal range. Participants completed the
Symptom Checklist-25 (SCL-25) and the General Health Questionnaire-28 (GHQ-
28) at baseline and again three months after initiating levothyroxine therapy.
Data were analyzed using SPSS version 25. A two-tailed p-value < 0.05 was
considered statistically significant.

Results. Three months after treatment initiation, significant improvements were
observed in SCL-25 symptom severity and GHQ-28 general health measures (P <
0.001). Significant differences were also observed in several SCL-25 domains,
including anxiety, somatic complaints, depression, obsessive-compulsive
symptoms, and interpersonal sensitivity (P < 0.05). These associations remained
statistically significant after adjustment for potential confounders. Older age was
positively associated with several psychological symptom domains, and sex
differences were observed in selected domains.

Conclusion: Levothyroxine therapy was associated with significant
improvements in psychological symptoms and general health among patients
with hypothyroidism. These findings suggest that assessment of thyroid function
may be clinically relevant in individuals presenting with psychological distress.
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Introduction

Hypothyroidism, also known as an underactive
thyroid, is a prevalent thyroid disorder affecting a
significant portion of the population [1]. It is
characterized by an inadequate production of thyroid
hormones, namely triiodothyronine (T3) and thyroxine
(T4), which are essential for regulating various bodily
functions [2, 3]. When left untreated, hypothyroidism
can give rise to a range of severe health complications
that significantly impact overall well-being [4]. These
complications may include cardiovascular problems,
weight gain, fatigue, mental health issues, infertility, and
neurological abnormalities [5]. In some cases, the
consequences of untreated hypothyroidism can be life-
threatening and result in death [1].

The prevalence of this disorder is usually around 1-
2% of the population and can increase with age. Studies
indicate that the prevalence of this disorder in women is
up to 10 times higher than in men [1, 3]. Due to the
diverse clinical manifestations and the lack of specific
characteristic  symptoms, the  diagnosis  of
hypothyroidism is mainly based on biochemical
markers [6]. Primary overt or clinical hypothyroidism is
defined by an elevated thyroid-stimulating hormone
(TSH) concentration above the reference range and a
below-reference range for free thyroxine concentration
[1, 6]. Additionally, mild or subclinical hypothyroidism,
which is often considered a sign of primary thyroid
failure, is defined by an elevated TSH concentration
above the reference range and a normal range for free
thyroxine concentration [6, 7].

lodine deficiency is the most common and important
cause of hypothyroidism in people. Also, autoimmune
diseases and iatrogenic causes (hyperthyroidism
treatment) are among the most common causes of
hypothyroidism [8].

Studies show that thyroid hormones have various
effects on neurogenesis, glial growth, myelin,
synaptogenesis, and dendritic cell proliferation,
therefore, these hormones are essential for normal
brain development and function [9]. In hypothyroidism,
slow functioning of many internal organs and systems
has been reported, leading to a wide range of symptoms.
This disease, in addition to physical symptoms, also has
many psychological symptoms [10].

It is believed by scientists that thyroid hormone is a
major factor in brain chemistry disorders, and if it is
disrupted, it can have serious consequences on
emotions and behaviors [11]. Clinical reviews and
functional imaging studies confirm that overt
hypothyroidism is linked to emotional and cognitive
disorders [12]. These disorders can include mania, acute
psychosis, neuropsychiatric  disorders, cognitive
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disorders, and mood changes. Also, symptoms of
depression and anxiety are more common in patients
with clinical and subclinical hypothyroidism compared
to the general population [10, 11].

Endocrine psychiatric manifestations are reduced by
thyroid hormone replacement therapy unless the
condition has been prolonged enough to cause
irreversible brain damage. This irreversibility
necessitates prompt diagnosis and specific hormone
replacement therapy [13].

levothyroxine (LT4) is one of the main medications
for treating hypothyroidism [14]. Levothyroxine
balances thyroid hormones in the body and is
structurally very similar to Thyroxine (T4). In the
tissues, the drug is converted to T3 and creates a good
level of T3, which is the more biologically active thyroid
hormone [1, 8, 14].

The effectiveness of levothyroxine in alleviating
psychological symptoms remains unclear, as previous
studies have reported inconsistent findings [15, 16].
Some studies believe that treating hypothyroidism with
levothyroxine reduces symptoms such as anxiety and
depression. However, a small proportion of patients
treated for hypothyroidism feel that LT4 therapy is not
efficient at restoring optimal health [17]. Some studies
show that despite patients being euthyroid, they still
show symptoms [18, 19]. Therefore, in addition to
treatment with levothyroxine, they have suggested the
simultaneous treatment of psychological disorders with
antidepressants and psychotherapy for these patients
[9]. However, the effect of levothyroxine in reducing
psychological symptoms in patients with clinical
hypothyroidism is still unclear and there are
discrepancies between the results of the studies.
Therefore, this study was designed and implemented
with the aim of evaluating the level of psychological
symptoms and general health in hypothyroid patients
treated with levothyroxine.

Materials and Methods
Study Design and Setting

This prospective before-after cohort study was
conducted in 2022 at Omid Babol Clinic, affiliated with
Babol University of Medical Sciences, Babol, Iran. The
study evaluated changes in psychological symptoms
and general health status among patients with newly
diagnosed hypothyroidism following levothyroxine
therapy.
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Participants and Sampling

A total of 83 patients aged 20-45 years with newly
diagnosed  hypothyroidism were consecutively
recruited during the study period. Hypothyroidism was
defined as a serum thyroid-stimulating hormone (TSH)
level above the laboratory reference range, and the
diagnosis was confirmed by an endocrinologist. Both
overt and subclinical cases with a clinical indication for
levothyroxine therapy were eligible. No randomization
was performed.

Inclusion criteria

age between 20 and 45 years, newly diagnosed
hypothyroidism, eligibility for levothyroxine treatment,
ability to complete the study questionnaires, and
provision of written informed consent.

Exclusion criteria

pregnancy, a history of major psychiatric disorders,
current use of psychiatric medications, cognitive
impairment, illiteracy, and loss to follow-up during the
study period.

Treatment Protocol

Levothyroxine therapy was initiated at a dose of 50-
100 pg/day, determined according to the patient’s age,
body weight, and baseline TSH level. Dose adjustments
were made after 6-8 weeks based on follow-up serum
TSH measurements under endocrinologist supervision,
in accordance with the American Thyroid Association
guidelines for the treatment of hypothyroidism [20].

Laboratory Measurements

Serum thyroid-stimulating hormone (TSH) levels
were measured using a sandwich enzyme-linked
immunosorbent assay (ELISA) kit (PISHTAZTEB, Iran),
according to the manufacturer’s instructions. Venous
blood samples were collected from all participants, and
analyses were performed using a Stat Fax 4200
microplate reader at the laboratory of Ayatollah
Rouhani Hospital, Babol University of Medical Sciences.

Symptom Checklist-25 (SCL-25)

Psychological symptoms were assessed using the
Symptom Checklist-25 (SCL-25), a brief form of the SCL-
90-R designed to measure general psychological
distress across multiple domains. The SCL-25 comprises
25 items rated on a five-point Likert scale (0 = not at all,
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4 = extremely), yielding total scores from 0 to 100, with
higher scores reflecting greater symptom severity. It
evaluates somatic complaints, obsessive-compulsive
symptoms, interpersonal sensitivity, depression,
anxiety, phobic anxiety, paranoid ideation, psychoticism,
and one additional item designated as Additional Items
(ADD).

The Persian version has demonstrated acceptable
psychometric properties in Iranian populations, with a
seven-factor structure, satisfactory construct validity,
and Cronbach’s alpha coefficients of 0.71-0.95. In this
study, total scores were calculated by summing all
items. For descriptive purposes in this study, total scores
were categorized as normal (0-25), mild (26-50),
moderate (51-75), and severe (76-100) [21, 22].

General Health Questionnaire (GHQ-28)

General health status was evaluated using the
Persian version of the General Health Questionnaire
(GHQ-28), which comprises four subscales: somatic
symptoms, anxiety/insomnia, social dysfunction, and
severe depression. Items are scored using the Likert
method (0-3), yielding a total score ranging from 0 to
84. Based on validation studies in the Iranian
population, a total score >23 was considered indicative
of impaired general health. The Persian GHQ-28 has
demonstrated good reliability, with Cronbach’s alpha
reported at approximately 0.90, and acceptable
construct validity confirmed through factor analysis
[23]. For descriptive purposes, GHQ-28 total scores
were categorized as normal (0-22), mild (23-40),
moderate (41-60), and severe (61-84).

Ethical Considerations

The study protocol was approved by the Ethics
Committee of Babol University of Medical Sciences
(IRMUBABOLHRI.REC.1400.198). Written informed
consent was obtained from all participants prior to
enrollment.

Statistical Analysis

Statistical analyses were performed using SPSS
version 25 (IBM Corp, Armonk, NY, USA). Descriptive
statistics were presented as frequencies and
percentages. Changes in symptom severity categories
before and three months after treatment were analyzed
using the McNemar test, and associations between
variables were assessed using the chi-square test where
appropriate. Pearson correlation analysis was
performed to assess the relationship between age and
psychological symptom dimensions. Differences
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between men and women were evaluated using the chi-
square test for categorical variables. To examine the
potential influence of demographic and clinical
characteristics, age, sex, and baseline TSH level were
considered in supplementary adjustment analyses.
Categorical analyses were based on participants with
available data for the respective questionnaire. A two-
tailed P value of less than 0.05 was considered
statistically significant.

Results

In this study, 83 eligible patients with
hypothyroidism were evaluated, of whom 66 (79.5%)
were women and 17 (20%.5) were men. The mean age
of the patients was 33.87 + 5.6 years. The mean TSH
level was 16.10 + 5.75 mlIU/L, with the lowest and
highest levels being 8.5 and 33 mIU/L, respectively.

Before treatment, among the 82 patients with
available SCL-25 data, 76 (92.7%) had mild psychiatric
symptoms and 6 (7.3%) had moderate psychiatric
symptoms. After treatment, 5 patients (6.1%) were in
the normal range, 75 (91.5%) had mild psychiatric
symptoms, and 2 (2.4%) had moderate psychiatric
symptoms. No patients were classified as having severe
psychiatric symptoms before or after treatment.

Analysis of the distribution of SCL-25 severity
categories using the McNemar test showed a statistically
significant difference between the pre- and post-
treatment assessments (P < 0.001). The proportion of
patients with moderate mental symptoms decreased
after treatment (Figure 1).
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Figure 1: Comparison of the distribution of SCL-25 severity
categories before and after treatment in the study sample. VValues
are presented as percentages (%). Categories are normal (0-25),

mild (26-50), moderate (51-75), and severe (76-100).

Comparison of SCL-25 subscale scores before and
three months after treatment showed statistically
significant differences in anxiety, somatic complaints,
depression, obsessive-compulsive symptoms, and
interpersonal sensitivity (P < 0.05), whereas the other
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subscales did not show statistically significant
differences (P > 0.05) (Figure 2). The mean scores of
these five subscales decreased after treatment,
indicating lower levels of the corresponding
psychological symptoms.

To explore the potential influence of age, sex, and
baseline TSH level, these variables were entered as
covariates in supplementary adjustment analyses. The
direction and statistical significance of the treatment
effects remained consistent, suggesting that the main
findings were robust to these potential confounders (P
<0.05).
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Figure 2: Comparison of SCL-25 subscale scores before and after
treatment in the study sample. The y-axis represents mean score.
The original patterned symbols in the legend identify the
corresponding subscale for each pair of bars. The subscales are
anxiety, somatic complaints, depression, obsessive—compulsive
symptoms, interpersonal sensitivity, Additional Items (ADI),
phobic anxiety, paranoid ideation, and psychoticism. Bars
represent mean + SD. Exact P-values are shown for significant
comparisons; P > 0.05 indicates a non-significant comparison.

The results of examining the general health level in
the sample using the GHQ-28 showed that before
treatment, 16 patients (19.3%) had normal general
health, 62 (74.5%) had mild impairment, and 5 (6.0%)
had moderate impairment. After treatment, the number
of patients with mild and moderate impairment
decreased. No patient was classified in the severe
category before or after treatment. The results of the
analysis showed a significant difference in general
health scores before and after treatment (P = 0.0001)

(Figure 3).
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Figure 3: Comparison of the distribution of GHQ-28 general
health categories before and after treatment in the study sample.
Values are presented as percentages (%). Categories are normal

(0-22), mild (23-40), moderate (41-60), and severe (61-84).

The GHQ-28 subscale scores also differed
significantly between the pre- and post-treatment
assessments (P = 0.0001). The mean scores decreased
for somatic symptoms, anxiety/insomnia, and severe
depression, while social dysfunction also improved after
treatment (Figure 4).
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Figure 4: Comparison of GHQ-28 subscale scores before and after
treatment. The y-axis represents mean score. The subscales are
anxiety/insomnia, somatic symptoms, severe depression, and social
dysfunction. Bars represent mean + SD.

In addition to treatment-related changes,
correlational analyses revealed a significant positive
association between age and several psychological
dimensions, including anxiety (r = 0.376, P < 0.01),
somatic complaints (r = 0.262, P < 0.05), obsessive—-
compulsive symptoms (r = 0.297, P < 0.05), and
physical symptoms (r = 0.221, P < 0.05). These findings
indicate that increasing age was associated with higher
levels of specific psychological symptoms.

Women exhibited higher levels of anxiety symptoms
(P = 0.001), whereas obsessive-compulsive symptoms
were more pronounced in men (P = 0.024). Social
dysfunction was also significantly higher among men (P
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= 0.001). No statistically significant sex differences were
observed for the remaining variables.

Discussion

The findings of this study showed that psychological
symptoms and impaired general health were present
among patients with hypothyroidism. Following three
months of levothyroxine treatment, improvements
were observed in general health and in several
psychological ~ symptom  domains.  Specifically,
reductions were observed in anxiety, somatic
complaints, depression, obsessive-compulsive
symptoms, and interpersonal sensitivity. Improvements
were also observed in the GHQ-28 domains of somatic
symptoms, anxiety/insomnia, severe depression, and
social dysfunction.

In addition, age was positively associated with
several psychological symptom dimensions, including
anxiety, somatic complaints, and obsessive-compulsive
symptoms. Sex differences were also observed, with
higher anxiety scores among women and higher
obsessive-compulsive symptoms and social dysfunction
among men.

Various studies show that, about half of the patients
with hypothyroidism reported a decrease in the quality
of life and general health, limitations in social activities
and emotional problems, most of them complained of
fatigue, and a third of them experienced anxiety,
cognitive and sexual problems [11]. In the study of
Tayde et al, the 33 patients with autoimmune
hypothyroidism were evaluated for depression using
the Montgomery Asberg Depression Rating Scale
(MADRS) and the World Health Organization Quality of
Life (QOL) scale. The results show that primary
autoimmune hypothyroidism is associated with
depression and low quality of life, and treatment of
hypothyroidism leads to reduction of depression and
improvement of quality of'life [24].

In line with our finding, the study of Siddhanta et al,
which was conducted with the aim of investigating the
effect of levothyroxine replacement on health-related
quality of life (QoL) in people with subclinical
hypothyroidism aged 18 to 60 years of both sexes
treated with levothyroxine, the results showed that in
people with hypothyroidism, treatment with
levothyroxine leads to a significant improvement of
health-related quality of life (QoLHr), general
instrument (SF36v2 - all subscales) and specific
instruments of thyroid disease (ThySRQ and ThyTSQ)
[22]. A study by Bornikowska et al. shows that
treatment with liquid levothyroxine, characterized by
faster pharmacokinetics, provides better control of
thyroid hormones than tablet levothyroxine. Also, the
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results showed that after 8 weeks of treatment with
liquid levothyroxine, there was a significant
improvement in the quality of life in hypothyroid
patients. Liquid LT4 treatment provides a better thyroid
hormone profile and improves the quality of life of
patients compared to pill form [25]. Also, in Medici et
al's study, changes in clinically relevant predictors
during initiation of levothyroxine therapy and their
ability to predict improvement in quality of life were
investigated. The quality of life in patients with newly
diagnosed hypothyroidism, during the first 12 months
of treatment with levothyroxine, was measured by the
Thyroid-specific Patient-Reported Outcome (ThyPRO-
39) questionnaire. The results showed that the quality-
of-life score of ThyPRO-39 was significantly improved
(p<0.001) [26].

In this regard, Borson-Chazot et al. conducted review
research with the aim of identifying quality of life studies
in patients with hypothyroidism treated with
levothyroxine, examining the tools used to measure
quality of life, determining the effect of restoring normal
quality of life by Thyroid Hormone Replace Therapy,
and identifying factors related to quality of life. Overt
hypothyroidism studies showed improvement in
mental and emotional well-being after three to six
months of Thyroid Hormone Replace Therapy with
levothyroxine [27].

The results of the present study showed that taking
levothyroxine can reduce psychological symptoms in
hypothyroid patients. This finding has had different
results in various studies. In the study of Tayde et al, it
was found that the prevalence of mild to moderate
depression (MADRS>11) among patients with
hypothyroidism was 57% at the beginning of the study,
that the 42% of cases showed improvement in
depression, with significant improvement in QOL scores,
after 6 months of levothyroxine treatment [24]. Also, the
results of Bauer et al's study showed that the
administration of supraphysiological thyroid hormone
improves the symptoms of depression in patients with
bipolar disorder by modulating the function in the
components of the anterior limbic network. Also,
additional administration of supraphysiological doses of
levothyroxine is a promising strategy in patients with
treatment-resistant bipolar mood disorders and
depression [28]. The results of Najafi et al's study
(2015) showed that after 12 weeks of treatment with
levothyroxine, there was a significant improvement in
the score of the Beck questionnaire in the group treated
with levothyroxine, and the score of the Beck
depression scale was reduced in the group receiving
levothyroxine [29]. Schmidt et al.'s study also noted that
psychiatric symptoms associated with hypothyroidism
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are usually reversible within 4-8 weeks under
treatment with levothyroxine [30].

However, the results of L Wildisen et al's study
showed that levothyroxine treatment has no positive
effect on depression symptoms [31]. The difference
between this study and the present study is in the
sample size, the instrument used and the age of the
studied patients, which was conducted using the GDS-
15 questionnaire and was conducted on elderly people.
Also, a population-based study of more than 1,200
people aged 30-64 years showed that subclinical
hypothyroidism was not associated with increased
depression compared with a control euthyroid group,
regardless of age, sex, and socioeconomic status [32].

The results of our study showed that the average
anxiety in women was higher than in men, but obsessive
compulsive was less in women than in men. These
results were in line with the results of Gorkhali et al.'s
study, who stated that anxiety is more in women with
thyroid disorders [33].

Studies show that endocrine psychiatric
manifestations are reduced with levothyroxine affect,
unless the condition has been long enough to cause
irreversible brain damage. This irreversibility requires
prompt diagnosis and specific hormone replacement
therapy [6, 7]. Finally, it can be said that screening
patients with hypothyroidism disorders in terms of
psychiatric symptoms and disorders and providing
timely care can greatly help in improving the quality of
life of this population. Therefore, thyroid function
screening is recommended for patients with depression,
psychosis or organic mental disorder.

This study has several limitations. First, the absence
of a euthyroid or untreated control group limits causal
inference, and the observed improvements cannot be
attributed solely to levothyroxine therapy. Second, the
relatively short follow-up period may not reflect long-
term psychological outcomes. Third, although age and
sex were adjusted in the analysis, residual confounding
related to disease severity and psychosocial factors
cannot be completely excluded. Future controlled
studies are recommended.

Conclusion

The results of this study show that hypothyroidism
can cause problems in general health and psychological
symptoms. However, taking levothyroxine in people
suffering from hypothyroidism can improve general
health, social function and reduce physical symptoms.
Also, taking levothyroxine can reduce psychological
symptoms such as anxiety, physical complaints,
depression, obsessive compulsive disorder and
interpersonal sensitivity in hypothyroid patients. It
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seems that the screening of patients with psychological
symptoms in terms of the level of thyroid function is a
good suggestion to choose the correct treatment for
some of these patients.
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