UNIVg,
® &
-1579. %

,

T Vilnius
University
Press

AN - Vg,
Yy
Sig . gt

W

P
g

K2

<& - &
Poiras W

Contents lists available at Vilnius University Press

Acta Medica Lituanica
2023. Online ahead of print

ISSN 1392-0138 elSSN 2029-4174
DOI: https://doi.org/10.15388/Amed.2023.30.2.6

Post-COVID-19 Syndrome and Related
Dysautonomia: Reduced Quality of Life,
Increased Anxiety and Manifestation

of Depressive Symptoms:

Evidence from Greece

Petros Galanis*

Clinical Epidemiology Laboratory, Faculty of Nursing, National
and Kapodistrian University of Athens, Athens, Greece

Olympia Konstantakopoulou

Center for Health Services Management and Evaluation,
Faculty of Nursing, National and Kapodistrian University of

Athens, Athens, Greece
Aglaia Katsiroumpa

Clinical Epidemiology Laboratory, Faculty of Nursing, National
and Kapodistrian University of Athens, Athens, Greece

Theodoros Katsoulas

Faculty of Nursing, National and Kapodistrian University of
Athens, Athens, Greece

Irene Vraka

Department of Radiology, P. & A. Kyriakou Children’s Hospital,
Athens, Greece

Parisis Gallos

Faculty of Nursing, National and Kapodistrian University of
Athens, Athens, Greece

Katerina Kosiara

Clinical Epidemiology Laboratory, Faculty of Nursing, National
and Kapodistrian University of Athens, Athens, Greece

Daphne Kaitelidou

Center for Health Services Management and Evaluation,
Faculty of Nursing, National and Kapodistrian University of
Athens, Athens, Greece

Olga Siskou

Department of Tourism Studies, University of Piraeus,
Piraeus, Greece

Abstract. Background: Post-COVID-19 syndrome affects a significant number of SARS-CoV-2 infected indi-
viduals, even in asymptomatic cases causing several neurological and neuropsychiatric symptoms and signs.

Materials and Methods: An online cross-sectional study with a convenience sample was conducted in
Greece from November 2022 to January 2023. We measured the demographic and clinical characteristics of
patients with post-COVID-19 dysautonomia in terms of the quality of life with the EQ-5D-3L, and anxiety
and depressive symptoms by employing Patient Health Questionnaire-4.

Results: The study population included 122 patients with post-COVID-19 syndrome. One out of four pa-
tients (27.8%) manifested post-COVID-19 dysautonomia, while the mean duration of COVID-19 symptoms
was 11.6 months. Anxiety and depressive symptoms were worse after the post-COVID-19 syndrome (p<0.001
in both cases). A statistically significant reduction in quality of life was observed among patients after the
post-COVID-19 syndrome (p<0.001 for both EQ-5D-3L index value and EQ-5D-3L VAS). Post-COVID-19
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dysautonomia increased depression symptoms after developing the post-COVID-19 syndrome (p=0.02). We
found a negative relationship between the duration of COVID-19 symptoms and the quality of life (p<0.001).
Moreover, our results showed that depressive symptoms were more common among females after the post-
COVID-19 syndrome (p=0.01). Also, the quality of life was lower among females than males (p=0.004 for
EQ-5D-3L index value, and p=0.007 for EQ-5D-3L VAS).

Conclusions: Our results suggest that post-COVID-19 syndrome causes a tremendous impact on the
patients” quality of life and mental health. In addition, we found that the groups most psychologically affected
were patients with post-COVID-19 dysautonomia, females, and patients with a longer duration of symptoms.
Policy makers should assign priority rights to vulnerable groups in future psychiatric planning. Policy meas-
ures should focus on the mental health of post-COVID-19 patients who seem to be particularly vulnerable.

Keywords: post-COVID-19 syndrome, dysautonomia, anxiety, depression, quality of life

Pokovidinis sindromas ir susijusi disautonomija:
pablogéjusi gyvenimo kokybé, padidéjes nerimas ir
depresijos simptomy pasirei$kimas: Graikijos duomenys

Santrauka. Kontekstas: Pokovidinis sindromas paveikia daugelj SARS-CoV-2 uzsikrétusiy asmeny, net jei
§i liga ir praéjo be simptomy. Pacientui i$sivysto keletas neurologiniy bei neuropsichiatriniy simptomy ir
pozymiy.

MedZziagos ir metodai: Graikijoje nuo 2022 m. lapkricio iki 2023 m. sausio buvo atliktas internetinis skers-
pjavio tyrimas su tiksline imtimi. Matavome pacienty, kuriems yra pokovidiné disautonomija, demografines
ir klinikines charakteristikas gyvenimo kokybés atzvilgiu, pasitelkdami EQ-5D-3L, o nerimo ir depresijos
simptomus nustatéme, naudodami Pacienty sveikatos anketg 4 (Patient Health Questionnaire-4) .

Rezultatai: Tyrimo populiacija sudaré 122 pacientai, patiriantys pokovidinj sindroma. Mazdaug kas ketvir-
tam pacientui (27,8 %) pasireiské pokovidiné disautonomija, o vidutiné COVID-19 simptomy trukmé buvo 11,6
meénesio. I$gyvenus COVID-19 sindromga, nerimo ir depresijos simptomai sustipréjo (p < 0,001 abiem atvejais).
Statistiskai reik§mingai gyvenimo kokybé pablogéjo pacienty, iSgyvenusiy pokovidinj sindroma (p < 0,001 tiek
remiantis EQ-5D-3L indekso verte, tiek ir EQ-5D-3L VAS). Pokovidiné disautonomija sustiprino depresijos
simptomus, kai i$sivysté pokovidinis sindromas (p = 0,02). Buvo nustatytas neigiamas COVID-19 simptomy
trukmeés ir gyvenimo kokybés (p < 0,001) rysys. Be to, miisy rezultatai atskleidé, kad depresiniai simptomai po
issivysc¢iusio pokovidinio sindromo daznesni moterims (p = 0,01). Taip pat labiau pablogéjo motery nei vyry
gyvenimo kokybé (p = 0,004 EQ-5D-3L indekso vertei ir p = 0,007 EQ-5D-3L VAS rezultatui).

Isvados: Musy rezultatai atskleidzia, kad pokovidinis sindromas turi didziulj poveikj pacienty gyvenimo
kokybei ir psichinei sveikatai. Be to, nustatéme, kad stipriausiai psichologiskai paveiktos grupés yra pacientai,
patiriantys pokovidine disautonomijg, moterys, bei pacientai, kuriems ilgesnj laikotarpj pasireiské COVID-19
simptomai. Strategijy karéjai planuodami psichiatrijos perspektyvas turéty teikti pirmenybe pazeidziamosioms
grupéms, taip pat sutelkti démesj j tuos COVID-19 i$gyvenusius pacientus, kurie atrodo esg patys pazeidzia-
miausi.

RaktaZodziai: pokovidinis sindromas, disautonomija, nerimas, depresija, gyvenimo kokybé

Introduction

Post-COVID-19 syndrome is defined as the condition where patients report symptoms and signs 12
or more weeks following SARS-CoV-2 infection that cannot be explained by an alternative diagnosis
[1]. More than 30% of COVID-19 patients [2] and almost 80% of hospitalized COVID-19 patients
[3] may experience a wide range of post-COVID-19 sequelae. According to meta-analyses, the prev-
alence of fatigue among patients with post-COVID-19 syndrome was 37%, the prevalence of brain
fog was 32%, the prevalence of memory issues was 27%, and the prevalence of cognitive impairment
was 22% [4,5]. Moreover, there are several other neurological and neuropsychiatric post-COVID-19

140


https://doi.org/10.15388/Amed.2021.28.2.1

Petros Galanis et al. Post-COVID-19 Syndrome and Related Dysautonomia: Reduced Quality of Life, Increased Anxiety and Manifestation...

symptoms, such as attention disorder, anosmia, dysgeusia, headache, sleep disturbances, etc. Post-
COVID-19 patients report, in average, 14 persistent symptoms six months after the infection [6].
Therefore, post-COVID-19 syndrome is a heterogeneous condition with persistent symptoms and
signs affecting multiple organ systems [7,8]. Post-COVID-19 syndrome affects COVID-19 patients
who have recovered from their initial infection but they still experience persistent symptoms [9].
Many of COVID-19 survivors have an ongoing symptomatic illness presenting mainly enduring
tiredness, dyspnea, headache, chest pain, and cough [10-12].

Dysautonomia is defined as a malfunction of the autonomic nervous system [13] and occurs in
2.5% of patients with post-COVID-19 syndrome [14]. Orthostatic hypotension, heart rate variabil-
ity, and fatigue can manifest from dysautonomia in patients with post-COVID-19 syndrome [15] .
However, the most frequent cardiovascular dysautonomia is postural orthostatic tachycardia syn-
drome especially among young adults [16]. Numerous reports suggest the development of postural
orthostatic tachycardia syndrome as part of post-COVID-19 syndrome but the aetiology remains
unknown [17-20]. Dysautonomia may explain the persistent clinical symptoms and signs observed
in patients with post-COVID-19 syndrome, such as postural orthostatic tachycardia syndrome and
fatigue [15]. Studies found that dysautonomia was not associated with subjective symptoms but was
associated with objective functional limitations (e.g. reduced work rate and peak oxygen consump-
tion) [21,22]. Since dysautonomia affects quality of life early diagnosis and targeted therapeutic
interventions are essential to reduce the sequelae of post-COVID-19 syndrome [14].

Not just the physical health, but the mental health of patients with post-COVID-19 syndrome be-
comes paramount. Several meta-analyses found that mental health issues are prevalent among post-
COVID-19 patients [23,24]. Prevalence of depression, anxiety, and post-traumatic stress disorder in
post-COVID-19 community patients was estimated as 17.3%, 17.2%, and 20.6% respectively. Situa-
tion is worse for hospitalized COVID-19 patients since the prevalence of anxiety and depression was
27.5% and 23.3% respectively [23]. We should notice the wide range in prevalence of mental health
issues among studies, e.g. anxiety ranged from 6.5% to 63%, depression ranged from 4% to 31%, and
post-traumatic stress disorder ranged from 12.1% to 46.9% [24].

In addition, myalgia, headache, and sleep disturbances are common among patients with post-
COVID-19 syndrome, reducing quality of life [5]. A recent meta-analysis found that 59% of post-
COVID-19 patients experienced a poor quality of life [25]. Moreover, among post-COVID-19 patients,
36%, 28%, and 8% reported extreme problems on mobility, usual activities, and self-care, respectively.
Additionally, several factors affected quality of life among COVID-19 patients. In particular, patients
with ICU admission and those with higher levels of fatigue had worse quality of life [26-28]. High
prevalence of post-traumatic stress disorder, fear, and stress among COVID-19 hospitalized patients
may explain the poor quality of life among these patients [11,29]. Also, financial burden associated
with COVID-19 hospitalization could be another reason for the poor quality of life since many patients
have spent their savings for medical care and have reduced hours to work [30]. Another reason that can
reduce quality of life among COVID-19 patients is the loneliness they experience during their hospi-
talization, and the prolonged social isolation after their return from hospital [31].

To the best of our knowledge, the available studies have investigated quality of life, anxiety and
depressive symptoms only among after the post-COVID-19 patients. Also, there is no study that has
investigated the impact of post-COVID-19 dysautonomia on quality of life, anxiety and depression
among patients.

Therefore, the purpose of our study was to measure quality of life, anxiety and depressive symp-
toms among patients before and after the post-COVID-19 syndrome. Moreover, our research ques-
tions were the following: (a) were any differences in patients’ life before and after the post-COV-
ID-19 syndrome, (b) did post-COVID-19 dysautonomia, demographic, and clinical characteristics
of patients affect their life.
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Materials and Methods

Study design

A cross-sectional study with a convenience sample was conducted in Greece. Participants were ob-
tained from the Long COVID Greece patients’ society [32]. This society is a nonprofit organization
and it is a member of a European network of Long COVID patient association (i.e., Long COVID
Europe) [33].

First, we used Google forms to create an online version of the study questionnaire. The adminis-
trators of the Facebook page of the Long COVID Greece patients’ society gave us their permission to
post online the study questionnaire. Thus, patients who belong to the Long COVID Greece patients’
society could participate in our study. We collected data from November 2022 to January 2023.

In order to assess changes in anxiety, depression, and quality of life among patients with post-
COVID-19 syndrome we asked participants to consider their lives in two different times — before the
post-COVID-19 syndrome and at the time they completed the questionnaire. In that way, we meas-
ured anxiety, depression, and quality of life among patients before and after the post-COVID-19
syndrome and made comparisons.

We applied the following inclusion criteria: adults patients over 18 years old; SARS-CoV-2 infec-
tion with a confirmed molecular test; patients who met the definition of post-COVID-19 syndrome,
i.e. symptoms and signs consistent with COVID-19 for more than 12 weeks after the diagnosis and
cannot be attributable to alternative diagnoses [1,34].

Measurements

First, we measured demographic and clinical characteristics of patients, i.e. gender, age, hospitaliza-
tion in COVID-19 ward and COVID-19 intensive care unit, duration of COVID-19 symptoms (in
months), post-COVID-19 dysautonomia, and anxiety disorders and depression before the post-
COVID-19 syndrome.

We measured quality of life with the 3-level version of EQ-5D (EQ-5D-3L) [35]. Several system-
atic reviews suggest the excellent psychometric performance and measurement properties of the
EQ-5D across a wide range of populations [36-38]. This tool includes five dimensions, i.e. mobility,
self-care, usual activities, pain/discomfort and anxiety/depression. Answers on these dimensions
can be “no problems’, “some problems”, and “extreme problems” All answers are converted into
a single summary index value with higher values indicating better quality of life. In our study, we
used the Greek set of weights in order to calculate the EQ-5D-3L index value [39]. Also, we used the
EQ visual analogue scale (EQ VAS) to measure patients’ quality of life. EQ VAS takes values from 0
(worst quality of life) to 100 (best quality of life). Reliability of the EQ-5D-3L in our study was good
since Cronbach’s coefficient alpha was 0.791.

We measured patients’ anxiety and depressive symptoms with the Patient Health Question-
naire-4 (PHQ-4) [40]. The PHQ-4 is a reliable and valid tool to measure anxiety and depressive
symptoms since it has been used in large studies of the general population, in studies of workers,
and in randomized controlled trials [41]. PHQ-4 measures anxiety with two items, and depression
with two other items. Answers are on four-point Likert scale: not at all (0), a few days (1), most of
the days (2), almost every day (3). A total score from 0 to 6 is calculated for anxiety and depression
with higher values indicates higher levels of anxiety and depression symptoms. Individuals with
anxiety or depression score >3 are probable to experience major anxiety or depression disorder. We
used the Greek version of the PHQ-4 [42]. In our study, reliability of the PHQ-4 was very good since
Cronbach’s coefficient alpha for the anxiety was 0.854, and for the depression it was 0.849.
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Ethical issues

We applied the guidelines of the Declaration of Helsinki in our study. Also, we obtained the approval
by the Ethics Committee of Faculty of Nursing, National and Kapodistrian University of Athens
(reference number 420, 10 October 2022). Moreover, data collection was performed in an anony-
mous and voluntary basis since we did not collect personal information data. Participants gave their
informed consent before they completed the study questionnaire.

Statistical analysis

We use numbers and percentages to present categorical variables, and mean, standard deviation,
median, and range to present continuous variables. The Kolmogorov-Smirnov test and Q-Q plots
showed that continuous variables followed normal distribution. We used repeated measures analysis
of variance in order to assess differences regarding anxiety, depression, and quality of life among
patients before and after the post-COVID-19 syndrome. Also, we measured the impact of dysauto-
nomia, demographic and clinical variables on anxiety, depression, and quality of life using repeated
measures analysis of variance. We used McNemar’s test to assess differences regarding possible anxi-
ety and depression disorder, and five dimensions of the EuroQol-5D-3L before and after the post-
COVID-19 syndrome. We did not assess the impact of hospitalization in COVID-19 intensive care
unit in patients’ life since only four patients have been hospitalized. P-values less than 0.05 were con-
sidered as statistically significant. Statistical analysis was performed with the IBM SPSS 21.0 (IBM
Corp. Released 2012. IBM SPSS Statistics for Windows, Version 21.0. Armonk, NY: IBM Corp.).

Results
Demographic and clinical characteristics

Study population included 89 females (73%) and 33 males (27%). Mean age was 44.8 years (standard
deviation=11.5) with a range from 21 to 88 years (median=43).

Clinical characteristics of patients with post-COVID-19 syndrome are presented in Table 1. Among
participants, 17.2% have been hospitalized in COVID-19 ward and 3.3% in COVID-19 intensive care
unit. Mean duration of COVID-19 symptoms was 11.6 months (standard deviation=_8.6). Among our
patients, 27.8% manifested post-COVID-19 dysautonomia. In our sample, 18.9% suffered from anxi-
ety disorders before post-COVID-19 syndrome and 11.5% have been diagnosed with depression.

Table 1. Clinical characteristics of patients with post-COVID-19 syndrome.

Variables N %
Hospitalization in COVID-19 ward

No 101 82.8

Yes 21 17.2
Hospitalization in COVID-19 intensive care unit

No 118 96.7

Yes 4 3.3
Duration of COVID-19 symptoms (months), mean, standard deviation 11.6 8.6
Post-COVID-19 dysautonomia

No 65 72.2

Yes 25 27.8
Anxiety disorders before post-COVID-19 syndrome

No 99 81.1

Yes 23 18.9
Depression before post-COVID-19 syndrome

No 108 88.5

Yes 14 11.5
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Anxiety, depression, and quality of life

Anxiety, depression, and quality of life before and after the post-COVID-19 syndrome are present-
ed in Table 2. Anxiety and depressive symptoms were worse after the post-COVID-19 syndrome
(p<0.001 in both cases). In particular, mean anxiety score before the post-COVID-19 syndrome
was 1.41 and after the syndrome was 3.22. In a similar way, mean depression score before the post-
COVID-19 syndrome was 0.81 and after the syndrome was 3.56.

A statistically significant reduction in quality of life was observed among patients after the post-
COVID-19 syndrome (p<0.001 for both EQ-5D-3L index value and EQ-5D-3L VAS). EQ-5D-3L in-
dex value reduced by 57.6% (0.85 vs. 0.36), while EQ-5D-3L VAS reduced by 36.8% (85.64 vs. 54.10).

Table 2. Anxiety, depression, and quality of life before and after the post-COVID-19 syndrome.

Post-COVID-19 syndrome

Scale Before After P-value®
Patient Health Questionnaire
Anxiety score 1.41 (1.28) 3.22(1.78) <0.001
Depression score 0.81(1.19) 3.56 (1.70) <0.001
EQ-5D-3L index value 0.85 (0.19) 0.36 (0.37) <0.001
EQ-5D-3L VAS 85.64 (13.63) 54.10 (21.71) <0.001

Values are expressed as mean (standard deviation)
* repeated measures analysis of variance

Additionally, only 12.3% (n=15) of patients had anxiety score >3 before the post-COVID-19 syn-
drome, while the respective percentage after the syndrome was 60.7% (n=74) (p<0.001) indicating
possible major anxiety disorder (Table 3). Similarly, 69.7% (n=85) of patients had depression score
>3 after the post-COVID-19 syndrome, while before the syndrome the respective percentage was
only 9% (n=11) indicating possible major depression disorder (p<0.001).

Table 3. Distribution of patients before and after the post-COVID-19 syndrome according to anxiety and
depression score on Patient Health Questionnaire.

Post-COVID-19 syndrome

Patient Health Questionnaire P-value®
Before After

Anxiety score <0.001
<3 107 (87.7) 48 (39.3)
>3 15 (12.3) 74 (60.7)

Depression score <0.001
<3 111 (91.0) 37 (30.3)
>3 11 (9.0) 85 (69.7)

Values are expressed as numbers (percentages)
* McNemar’s test

Descriptive statistics for the five dimensions of the EQ-5D-3L before and after the post-COV-
ID-19 syndrome are shown in Table 4. Prevalence of problems was higher in all dimensions of the
EQ-5D-3L after the post-COVID-19 syndrome (p<0.001 in all cases). Specifically, 9% and 79.5% of
patients had mobility problems before and after the post-COVID-19 syndrome respectively. Preva-
lence of self-care problems was 2.5% before the post-COVID-19 syndrome and 37.7% after the syn-
drome. Before the post-COVID-19 syndrome only 4.9% of patients have problems with performing
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usual activities but this percentage was 80.3% after the syndrome. Prevalence of pain/discomfort
was more than twice as high after the post-COVID-19 syndrome (79.5% vs. 30.3%). Before the post-
COVID-19 syndrome 42.6% of patients felt anxious or depressed, while after the syndrome 86.1%
felt like this.

Table 4. Descriptive statistics for the five dimensions of the EuroQol-5D-3L before and after the post-
COVID-19 syndrome.

Post-COVID-19 syndrome

Dimensions Before After P-value®
N % N %
Mobility <0.001
No problems 111 91.0 25 20.5
Any problems 11 9.0 97 79.5
Self-care <0.001
No problems 119 97.5 76 62.3
Any problems 3 25 46 37.7
Usual activities <0.001
No problems 116 95.1 24 19.7
Any problems 6 4.9 98 80.3
Pain/discomfort <0.001
No problems 85 69.7 25 20.5
Any problems 37 30.3 97 79.5
Anxiety/depression <0.001
No problems 70 57.4 17 13.9
Any problems 52 42.6 105 86.1

2 McNemar’s test

Relationships with dysautonomia, demographic and clinical characteristics

We present relationships between post-COVID-19 dysautonomia, demographic and clinical charac-
teristics and anxiety, depression, and quality of life in Table 5.

Post-COVID-19 dysautonomia increased depression symptoms after the post-COVID-19 syn-
drome (p=0.02). In particular, depression score increased by 2.06 units among patients without
dysautonomia (2.94 vs. 0.88), and by 3.08 units among patients with dysautonomia (3.64 vs. 0.56).
Moreover, post-COVID-19 dysautonomia decreased quality of life significantly (p=0.04). In that
case, EQ-5D-3L index value reduced by 46.5% (0.86 vs. 0.46) among patients without dysautonomia,
and by 67.9% (0.81 vs. 0.26) among patients with dysautonomia.

Among other variables, we found a negative relationship between duration of COVID-19 symp-
toms and quality of life (p<0.001 for both EQ-5D-3L index value and EQ-5D-3L VAS). Among
patients who had COVID-19 symptoms less than eight months, EQ-5D-3L index value decreased
from 0.85 to 0.47 (0.38 units), while among patients who had COVID-19 symptoms more than eight
months we found a decrease from 0.84 to 0.23 (0.61 units).

Also, we found that females experienced more difficulties after the post-COVID-19 syndrome. In
particular, depression score increased by 3.02 units among females (3.78 vs. 0.76) but by 2.03 (2.97
vs. 0.94) among males after the post-COVID-19 syndrome (p=0.01). Moreover, EQ-5D-3L index
value decreased from 0.85 to 0.30 (0.55 units) among females, and from 0.83 to 0.49 (0.34 units)
among males (p=0.004). A similar trend was observed for EQ-5D-3L VAS (p=0.007).
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Discussion

We performed a study to assess the impact of post-COVID-19 syndrome and related dysautonomia
on patients’ life. To the best of our knowledge, our study measured for first time quality of life, anxi-
ety and depressive symptoms among patients before and after the post-COVID-19 syndrome. Addi-
tionally, we were the first that investigated the impact of post-COVID-19 dysautonomia on patients’
quality of life, anxiety and depression.

We found a tremendous decrease in quality of life in post-COVID-19 patients. In particular, EQ-
5D-3L index value among our patients decreased from 0.85 before the post-COVID-19 syndrome to
0.36 after the syndrome. Since mean age of our sample was 44.8 years we compared our results with the
45-54 group and we found that the Greek EQ-5D-3L index norm value is 0.916 [43], while in our study
was only 0.36 after the post-COVID-19 syndrome. Also, the Greek EQ-5D-3L index norm value in the
>75 group is twice as high the EQ-5D-3L index value in our patients (0.74 vs. 0.36). A similar trend
was found in case of EQ-5D-3L VAS. In particular, EQ-5D-3L VAS decreased from 85.64 to 54.10 after
the post-COVID-19 syndrome, while the Greek EQ-5D-3L VAS norm value is 78 in the 45-54 group
and 54 in the 275 group. Additionally, data from other countries (i.e. France, Spain, USA, and China)
suggest that the EQ-5D-3L VAS in post-COVID-19 patients ranged from 64 to 80, while the EQ-5D-
3L index value ranged from 0.71 to 0.86 [44-47]. Moreover, our results showed that the majority of
patients experienced mobility problems (79.5%), usual activities problems (80.3%), pain/discomfort
(79.5%), and anxiety/depression (86.1%) according to the EQ-5D-3L. A meta-analysis including stud-
ies until March 2021 which used the EQ-5D-3L found that post-COVID-19 patients experienced less
mobility problems (36%), usual activities problems (28%), pain/discomfort (42%), and anxiety/depres-
sion (38%) than our patients [25]. These big differences could be attributed to the fact that early studies
on post-COVID-19 syndrome included mainly patients who experience the first months of the syn-
drome, while our patients suffered from the syndrome for a prolonged time since the mean duration of
COVID-19 symptoms was about a year.

We observed a similar trend with quality of life regarding anxiety and depression in our sample.
In particular, patients reported a huge difference in anxiety and depressive symptoms before and
after the post-COVID-19 syndrome. Our results indicated that 60.7% of post-COVID-19 patients
may suffer from a major anxiety disorder, and 69.7% may suffer from a major depression disorder.
A meta-analysis including studies until July 2021 found that the prevalence of anxiety (23%) and
depression (16.7%) among post-COVID-19 patients were much lower than in our study [5]. As we
notice above, it is probable a relation between the prevalence of mental health issues and the dura-
tion of post-COVID-19 syndrome. Early studies support this hypothesis since they found that the
frequency of anxiety, depression, fatigue, brain fog, and insomnia increased from mid- to long-term
follow up [48,49]. Moreover, according to a meta-analysis, post-COVID-19 patients with worse clin-
ical course (e.g., hospitalized patients) experienced higher prevalence of anxiety, depression, fatigue,
and sleep disturbances [5]. These findings are in line with our results since we found a negative rela-
tionship between duration of COVID-19 symptoms and quality of life.

As we hypothesized, post-COVID-19 dysautonomia reduced quality of life in our patients and
increased depressive symptoms. Since our study was the first that attempted to estimate the relation-
ship between post-COVID-19 dysautonomia and patients’ life we cannot make direct comparisons
with the literature. However, several studies found that patients with post-COVID-19 dysautonomia
experienced higher levels of fatigue [6,15,25,50]. Moreover, post-COVID-19 dysautonomia was as-
sociated with objective functional limitations, such as reduced work rate and exercise [21]. Thus,
work capacity and energy of patients with dysautonomia seem to be restricted. These findings are
unsurprising since fatigue is described as a major clinical feature of post-COVID-19 dysautono-
mia [50]. Therefore, it is probable that high levels of fatigue among post-COVID-19 patients limit
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usual activities of patients, such as personal and work life, and family responsibilities. Then, post-
COVID-19 patients may feel less active, lose their passion and motivation, and avoid their family
members and friends, resulting in an increase of depressive symptoms and a decline in quality of life.

Among demographic and clinical variables we found that gender affected depression and quality
of life. In particular, our results showed that depressive symptoms were more often among females
after the post-COVID-19 syndrome. Also, quality of life was lower among females than males. This
finding is confirmed by the literature since several reviews found that female patients had a poorer
quality of life, greater disability, and higher prevalence of depression and anxiety [51-53]. Moreover,
during the pandemic COVID-19 patients were more likely to be depressed, and anxious, while qual-
ity of life was worse for females [54-57].

Our study had several limitations. First, we did not measure participants’ quality of life, anxiety,
and depression before the post-COVID-19 syndrome since it was impossible to predict post-COV-
ID-19 patients. Instead, we asked post-COVID-19 patients to rate their quality of life, anxiety, and
depression before the occurrence of post-COVID-19 syndrome. Thus, a recall bias was probable in
our study. Second, our cross-sectional study can assess patients’ life in a particular moment. There-
fore, several conditions such as the relapse of syndrome or the rebound effect could affect our results
introducing information bias. Longitudinal studies measuring quality of life, anxiety, and depression
in different times could add invaluable information. Third, we used self-reported questionnaires to
measure our variables and an information bias was probable. Fourth, we used a convenience and
small sample since it is difficult to approach post-COVID-19 patients who experience a new condi-
tion where information and knowledge is limited even among healthcare workers. Since post-COV-
ID-19 syndrome is a new disease entity there are difficulties for physicians to make a valid diagnosis.
Thus, the number of confirmed cases of post-COVID-19 syndrome is very limited. Moreover, it is
difficult for scholars to approach patients since they are frustrated and exhausted. Further studies
with more representative and bigger samples should be conducted. Finally, we measured the impact
of several demographic and clinical variables but there are many other factors that could have an
impact on post-COVID-19 patients’ life and should be investigated in the future.

Conclusions

Our results suggest that post-COVID-19 syndrome causes a tremendous impact on patients’ qual-
ity of life and mental health. In addition, we found that the groups most psychologically affected
by the post-COVID-19 syndrome were patients with post-COVID-19 dysautonomia, females, and
patients with longer duration of symptoms. Therefore, we should prioritize our efforts to help post-
COVID-19 patients since they fight an unknown situation without effective therapeutic interven-
tions. Research on post-COVID-19 syndrome is evolving but our knowledge until now is limited.
Further research on the psychological impact of post-COVID-19 syndrome is recommended espe-
cially among vulnerable groups such as patients with post-COVID-19 dysautonomia and females in
order to get more valid results. Policy makers should attach priority to vulnerable groups in future
psychiatric planning. Policy measures should focus on mental health of post-COVID-19 patients
who seem to be particularly vulnerable. Healthcare workers should improve their knowledge on
post-COVID-19 syndrome taking into their consideration that mental health of post-COVID-19
patients is compromised considerably.
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