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Influence of COVID-19 Related Quarantine on Thyroid Function
and Depression in Egyptian Patients with Overt Hypothyroidism
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Background and study aim: Currently,
the coronavirus disease 2019 (COVID-19)
pandemic represents a major threat to the
health and social life of human beings.
National quarantine was one of the tools
to manage the dramatic increased spread
and deaths of COVID-19. We aimed to
detect the alterations of thyroid function
and psychological consequences among
Egyptian patients with hypothyroidism
during COVID-19 related quarantine.

Patients and Method: A longitudinal
observational study was conducted at the
endocrine outpatient clinic of Mansoura
University Hospital, Egypt during the
period from March to August 2020. 160
Egyptian  patients  with  pre-existing
primary hypothyroidism were included.
Patients with properly compensated
thyroid function and without depression
symptoms were enrolled. Patients with
proven, suspected COVID-19 or prior

depression were excluded. After ethical
approval and consent, sequential follow-
up visits in March, June, and August 2020

were  scheduled.  Clinical history,
examination, and laboratory assessment
of thyroid function were applied

regularly. Depression was evaluated via
the Patient Health Questionnaire-9 (PHQ-
9) scale.

Results: Among 160 participants with a
mean age of 4234 and a female
proportion of 70.6%, TSH was positively
correlated with the grade of depression
and PHQ-9 score (p<0.001). We noticed a
progressively increased prevalence of
mild depression; from 3.8% (June 2020)
to 14.4% (August 2020).

Conclusion: During the lockdown period
of COVID-19, Egyptian patients with pre-
existing hypothyroidism experienced a
progressively increased prevalence of
mild depression .

INTRODUCTION

Currently, the corona virus disease-
2019 (COVID-19) pandemic seriously
threatens the health of human being
with increasing deaths. Unfortunately,
the pandemic of COVID-19 adversely
affected mental and physical health of
the general population [1]. High
transmissibility, mortality  rate,
diverse course, lack of approved

treatment, limited tools of medical
aids, lockdown related restricted
movement and social isolation

resulted in detrimental effects on the
psychological health of the public [2].

In March 2020 the Egyptian
government imposed a national
lockdown to control the dramatic
transmission of COVID-19 and
increased death rate. Commonly,
restriction measures of the lockdown
are associated with an unpleasant
sensation, and multiple adverse
psychological effects. Stress resulted
from fear of infection, death,
limitations of social activities, work
and restricted movement adversely
affected the psychological health of
the general population [3-5]. The
endocrine system; particularly adrenal
and thyroid provide physiological
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changes to cope with the stressful situations [6,
7]. Hypothyroidism is considered the most
prevalent endocrine disorder affecting more than
10% of humans globally [8],

A peculiar interrelationship between depression
and thyroid dysfunction has been identified.
Depression may develop in more than half of the
patients  with  hypothyroidism.  Moreover,
disrupted thyroid function is usually encountered
in patients with depression [9]. Commonly,
thyroid disorders particularly  autoimmune
thyroiditis with elevated thyroid autoantibodies
coincide with depression. The risk of depression
is increased more than 6 times in patients with
thyroid disorders than others [10 - 13].

We aimed to detect the prevalence and grade of
depression as well as alterations of thyroid
function among Egyptian patients with pre-
existing  hypothyroidism  throughout  the
lockdown period of COVID-109.

PATIENTS AND METHODS

An observational longitudinal follow-up study
was conducted at the endocrine outpatient clinic
of Mansoura University Hospital, Egypt during
the period from March 2020 to August 2020.
This study included 160 Egyptian patients with
pre-existing hypothyroidism, aged 18-70 years,
who attended their scheduled follow-up visits
during the lockdown period of COVID-19.
Primary hypothyroidism and Hashimoto’s
thyroiditis were the main causes of
hypothyroidism of the participants. Participants
with  proper adherence to levothyroxine
replacement therapy and proper compensation
were included. They were subjected to a
comprehensive education for the proper dosage
and time of levothyroxine administration on
empty stomach; at least one hour before
breakfast. During the Holy Ramadan (April/May
2020) the patients were instructed to administer
levothyroxine one hour before Suhor (pre-dawn
meal). Recorded characteristics of the patients in
December 2019 were considered as baseline data
at the pre-quarantine visit. We excluded patients
out of age limits, dropped-out patients, reluctant
patients for thyroid function monitoring, poor
adherence, prior history of thyroid surgery or
radioactive iodine ablation therapy, pregnant,
patients with previous or current; proven or
suspected COVID-19 exposure and patients with
prior depression symptoms as shown in figure

[1]. Moreover, any patient who acquired
COVID-19 infection during the study was
excluded. We excluded patients with acute or
chronic co-morbidities such as cardiac, renal,
hepatic, pulmonary diseases, systemic infections,
cancer, other endocrine disorders, other
autoimmune  diseases  or  administrating
medications that my affect the study outcomes
such as glucocorticoid, dopamine agonists,
somatostatin analogues, amiodarone, metformin,
lithium, tricyclic antidepressants, selective
serotonin reuptake inhibitors, antiepileptic drugs,
interferon-alpha, cytotoxic, antineoplastic,
biological therapy, immune therapy or iodine-
based contrast exposure.

Follow-up visits were scheduled at the beginning
of COVID-19 lockdown (March 2020), after
three months (June 2020), and after five months
(August 2020). These visits were electronically
arranged to avoid overcrowding as part of the
national measures to minimize the risk of
infection transmission. All cases were subjected
to a detailed history taking, physical examination
with anthropometric measures, and laboratory
testing of thyroid stimulating hormone (TSH). In
every follow-up visit, about 3 ml of venous
blood was withdrawn for assessment of TSH
using immune-luminescent method (Abbott
i2000, Wiesbaden, Germany) with intra-assay
coefficient of variation (CV) of 3.10% and an
inter-assay CV of 3.50%. TSH for normal
population range is 0.4-4.2  mlUJL
Ultrasensitive TSH assessment represent a corner
stone for evaluation of thyroid disorders. TSH is
evident to predict slight disruption of thyroid
function. It is more sensitive than serum based
thyroid hormone in anticipation of thyroid
dysfunction. [14, 15]. Unlike ultrasensitive TSH,
total and free thyroxin levels were not available
for the pre-quarantine visit; December 2019 for
some participants, therefore were ruled out from
statistical work. Following the onset of the
quarantine, the prevalence and grade of
depression was evaluated for all participants
based on the Patient Health Questionnaire-9
(PHQ-9) scale by the psychiatrist co-investigator.
It is a 9-item depression module quoted from the
full PHQ. The questionnaire includes 9
guestions, and the answer of each question
ranges between 0 and 3. Thus, zero is the lower
limit while 27 is the major limit for PHQ-9.
Patients were diagnosed with minimal or no
depression on having 0 — 4 points, mild
depression 5 — 9 points, moderate depression 10
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— 14 points, and higher scores for moderately
severe and severe depression [16].

Statistical analysis

IBM’s SPSS v.23 was used for statistical
analysis of the collected data. The Shapiro-Wilk
test was used to check the normality of the data
distribution. P-value < 0.05 was considered
statistically significant. Quantitative variables
were expressed as mean and standard deviation,
median, inter-quartile range and minimum to
maximum range while categorical variables were
expressed as frequency and percentage. Values
of the Follow-up visits were compared to their
corresponding baseline values using paired-t test
and Wilcoxon matched pairs signed ranks test.
Pearson’s and Spearman’s correlation coefficient
tests were applied.

RESULTS

This study included 160 patients with a mean age
42.34 year and female proportion 70.6%.The
mean duration of hypothyroidism  was
26.06 £ 10.095 months with a mean daily
levothyroxine  dose  89.06 + 24.713  mcg.
Regarding residence; 103(64.4%) cases were
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from rural areas and 57(35.6%) were urban
residents as shown in table (1).

Table (2) shows the progress of TSH level in the
sequential follow-up visits during COVID-19
lockdown. TSH showed slight changes, but with
statistically significant differences in June and
August 2020 compared to December 2019 with
mean values of 2.54 +£1.313 and 2.73+1.425
mIU/L versus 2.38 +1.216, respectively (p <
0.001). However, non-significant difference was
observed in March 2020; the onset of the
lockdown (p = 0.287). (See table 2)

Table (3) shows the prevalence and grade of
depression among the participants during the
subsequent follow-up visits. With use of PHQ-9
scale, the prevalence of mild depression
increased progressively from 3.8% (June 2020)
to 14.4% in (August 2020)

TSH was positively correlated with PHQ-9 score
at June and August 2020 (r = 0.699 and 0.940,
respectively; p < 0.001). Also, a significant
positive correlation was noticed between TSH
and grade of depression in June and August 2020
(r = 0.441 and 0.781, respectively; p<0.001) as
shown in table (4).

Table (1): Demographic baseline characteristics of the participants.

All patients (n=160) Mean £ SD Median Range IQR
Age (years) 42.34 + 11.861 43.00 19.00, 68.00 33.25, 50.00
Hypothyroidism duration (months) 26.06 + 10.095 27.00 6.00, 42.00 18.00, 36.00
Levothyroxine dose (mcg) 89.06 + 24.713 | 100.00 | 50.00,150.00 | 75.00, 100.00
. Male 29.4% (47)

Gender (%, NO) Female 70.6% (113)

) 0 Urban 35.6% (57)
Residence( %, NO) Rural 64.4% (103)
Table (2): Sequential changes of TSH during the follow-up visits.

All patients (n=160) Mean + SD | Median Range IQOR 95% CI P
December 2019 2.38£1.216 2.33 043,471 | 1.19,3.39 - -
March 2020 23711212 2.38 0.43,5.13 | 1.26,3.41 -0.01, 0.04 0.287
June 2020 254 +1.313 2.56 051,544 | 1.31,3.61 | -0.20,-0.12 <0.001*
August 2020 2.73+1.425 2.67 0.53,6.42 | 1.34,3.84 -0.41, -0.29 <0.001*

*Statistically significant (p< 0.05)
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Table (3): Prevalence and grade of depression with PHQ-9 scale during the follow-up visits.

All patients (n= 160) Mean + SD Median Range IQR
Score June 2020 1.29 + 1.338 1.00 0.00, 7.00 0.00, 2.00
August 2020 2.28+2.175 1.50 0.00, 12.00 1.00, 3.00
Grade ( %, No) June None 96.2% (154)
Mild 3.8% (6)
August None 85.0% (136)
Mild 14.4% (23)
Moderate 0.6% (1)

Table (4): Correlation between TSH and other studied variables.

All patients (n= 160) Correlation coefficient(r) p
Age -0.065 0.413
Duration -0.147 0.064
Dose of levothyroxine 0.007 0.926
Female gender -0.015 0.850
Rural residence 0.014 0.861
Body weight 0.181 0.022*
PHQ.9 score at June 2020 0.699 <0.001*
PHQ.9 score at August 2020 0.940 <0.001*
Depression grade at June 2020 0.441 <0.001*
Depression grade at August 2020 0.781 <0.001*

*statistically significant (p< 0.05)

198 patients with overt
hypothyroidism

Excluded patients:

Irregular follow-up visit: 16

Poor thyroid function monitoring: 10
Poor adherence: 6

Prior depression: 2

COVID-19 infection: 4

Eligible patients: 160

Figure (1): Flowchart of the study population.

Caption: 198 patients with pre-existing overt hypothyroidism were eligible for inclusion criteria.
Based on ongoing application of exclusion criteria, 38 patients were excluded during the study for
different reasons. 160 patients continued the study to the end date.
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DISCUSSION

In the current study, Among 160 patients with a
mean age of 42.34 years and 70.6% female
proportion, we noticed progressively increased
prevalence of mild depression among Egyptian
patients with hypothyroidism during the COVID-
19 related gquarantine. Unfortunately, limited data
about the psychological changes of hypothyroid
patients during the COVID-19 related lockdown
exist. Syed et al. [17] conducted an online
guestionnaire to screen the prevalence of anxiety
and depression among the general public during
lockdown of COVID-19. Depression was
prevalent in more than half of the participants.
Similarly, a multi-waive online study carried out
by Hyland et al. [18] to detect the prevalence of
anxiety and depression among the lIrish people
during the COVID-19 pandemic. Approximately,
twenty percent of the screened people
experienced  depression. In  China, the
psychological distress and depression resulted
from COVID-19 related quarantine among the
Chinese people was studied by Qiu et al. [19].
They reported psychological distress in about
35% of the studied population, particularly in
females with high education level and close
contact to social media as well as the elderly lone

people. They attributed detrimental
consequences of the quarantine to the augmented
fear of infection, death and subsequent

socioeconomic burdens. In the current study, we
noticed progressively increased prevalence of
mild depression during the lockdown of COVID-
19. Approximately, 15% of the participants
exhibited mild depression in the last follow-up
visit which is lower than the aforementioned
studies. This inconsistency may be explained by
the variation in the study population, design,
ethnicity and research methodology. Wang et al.
[20] carried out a longitudinal survey at the
beginning of COVID-19 outbreak and one month
later in 190 different cities in China. Initially,
they found a similar rate of depression;
approximately ~ 16.5%,  with  subsequent
improvement. In contrary, our patients exhibited
progressively increased prevalence of mild
depression with continuity of the lockdown.
Variation of the study population and period
could explain this inconsistency. During the
initial period of COVID-19 pandemic, Peng et al.
[21] reported depression in 6.21% among the
quarantined people during the lockdown period
via the Self-Rating Depression Scale (SDS). On
the other side, our participants experienced a
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higher rate; 15% over 5 months of the lockdown
via PHQ-9 scale.

In the current study, although TSH level
remained within the normal reference range,
there was a slight progressive rise of TSH level
in the latest follow-up visits; June and August
2020; 2.54 £ 1.313 and 2.73 £ 1.425 compared to
the former visits; December 2019 and March
2020; 2.38+£1.216 and 2.37£1.212,
respectively. These slight changes may be
explained by the strict adherence and
commitment of our participants. TSH changes
were clinically valueless but were statistically
significant. Our results disagreed with Giulia et
al. [22] who reported a significant reduction of
TSH two months after the lockdown; 1.7+0.7
compared to the pre-lockdown values; 2.3+1.2
even with definite normal values of TSH in both
time points. They attributed TSH reduction to the
subsequent changes of work habits, lack of social
contacts and the high sensitivity of the
hypothalamic pituitary thyroid (HPT) axis to
acute stressful situation as was observed by
Spaggiari et al. [23] after Italian earthquake
swarm.

On the other side, our results are consistent with
Fischer S et al. [24] who reported a significant
rise of TSH after exposure to acute psychosocial
stress. Also, Jung et al. [25] found a strong
association  between  post-traumatic  stress
disorders and hypothyroidism in female. We
found a strong positive correlation between TSH
and each of PHQ-9 score and grade of depression
throughout the sequential visits during the
lockdown. Our results are consistent with Pawel
et al. [26] who reported a strong positive
correlation between Hashimoto’s thyroiditis and
score of PHQ-9 scale (r = 0.767, p < 0.001)
along with increased risk of depression (OR =
2.518; p < 0.001) during COVID-19 pandemic.
They noticed that patients with Hashimoto’s
thyroiditis experienced more frequent and sever
symptoms of depression than patients with other
chronic diseases during the pandemic.

We faced many limitations such as the small
sample due to dropout of eligible patients, fear of
hospital attendance, fear of contact with
laboratory, lack of a control group of healthy
subjects without hypothyroidism or hypothyroid
subjects out of the lockdown measures and lack
of thyroid autoantibodies assessment which may
potentially surge with stress particularly among
those with prior diagnosed Hashimoto’s
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thyroiditis. Multi-center trials with a larger scale,
multiple ethnicities are needed in the future. The
strength points of this study included selection of
properly compensated hypothyroid patients with
strict adherence to levothyroxine therapy, the
longitudinal follow-up design to get a real-world
evidence of the alterations of thyroid function
and depression during the lockdown, and finally
excluding any patient with prior depression or
COVID-19 infection that may disrupt the
psychological and endocrinal homeostasis [27].

CONCLUSION

Throughout the period of COVID-19 related
guarantine, Egyptian patients with pre-existing
hypothyroidism  experienced  progressively
increased prevalence of mild depression..

Abbreviations:  Coronavirus disease 2019
(COVID-19), Patient Health Questionnaire-9
(PHQ-9), severe acute respiratory syndrome
coronavirus 2  (SARS-CoV-2), Thyroid
stimulating hormone (TSH), the Self-Rating
Depression Scale (SDS), the hypothalamic
pituitary thyroid (HPT).
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Highlights:

1- Psychological burdens of COVID-19 were
extensively studied on the general population.
However, the impact of the lockdown on thyroid
function and depression in Egyptian patients with
hypothyroidism needs more clarification.
2- We excluded any patient with prior or current,
proved or suspected COVID-19 exposure to rule
out the confounding effect of SARS-CoV-2 on
thyroid function and psychological status.

3- Initially, we included patients who exhibited
proper commitment and adherence to thyroid
replacement therapy to avoid the confounding

effect of disrupted thyroid function on
psychological status outcomes.
4- This longitudinal follow-up study was

conducted throughout the lockdown period over
multiple stations with a potential novel design in
this category of our patients to get real-world
evidence of the proposed target.
5- The results of this study raised a significant
warning about the probable increased risk of
depression among hypothyroid patients even
with minimal changes of TSH.
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