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Introduction: During the current pandemic, there
has been a paucity of Greek data in terms of recor-
ding the general long-term functional status of
patients after coronavirus disease 2019 (COVID-
19) hospitalizations, as well as very little informa-
tion regarding rehabilitation services nationwide
and their utilization.

Objective-design: This is a prospective cohort study,
including 92 adults discharged from the Infectious
Disease Unit of a third-level hospital in Greece after
hospitalization with COVID-19. Demographics and
disease severity data was collected upon admis-
sion and symptoms at discharge, 4 months and 1
year. Following rating of 12 common symptoms on
a Likert scale, quality-of-life data and accessibility
to rehabilitation services were compared among
the 3 time points.

Results: At discharge, the most prevalent com-
plaints were fatigue, exertional dyspnoea and dif-
ficulty walking. At 4 months, these 3 remained
among the most prevalent symptoms, while pain
and memory/loss concentration remained at high
numbers as well. Finally, at the 1-year mark, the
percentages of patients reporting fatigue, exer-
tional dyspnoea and pain were the highest. At the
4-month follow-up, only 4.3% of the study parti-
cipants had visited a rehabilitation facility of any
kind, whereas at the 1-year mark the percentage
rose to 10.9%.

Conclusion: A clinically relevant number of parti-
cipants experienced at least one post-COVID-19
hospitalization symptom. Quality of life was
markedly affected by the longer-term effects of
the disease. The percentage of people finally atten-
ding any kind of rehabilitation service was poor.
With thousands more being infected and needing

/LAY ABSTRACT )

For this research paper, we studied 92 adults dischar-
ged from the Infectious Disease Unit of a third-level
hospital after hospitalization with COVID-19, exami-
ning their quality of life and accessibility to rehabilita-
tion services among 3 time points: discharge, 4 months
and 1 year afterwards. At discharge, the most pre-
valent complaints were fatigue, exertional dyspnoea
and difficulty walking. At 4 months, these 3 remained
among the most prevalent symptoms, while pain and
memory/loss concentration remained at high nhumbers
as well. Finally, at the 1-year mark, the percentages
of patients reporting fatigue, exertional dyspnoea and
pain were the highest. Quality of life was markedly
affected by the longer-term effects of the disease.
The percentage of people finally attending any kind of
rehabilitation service was poor. Without a doubt, the
need for inclusion of rehabilitation programmes in the
healthcare systems is imminent in order to face the
Qontinued pandemic challenge. J

hospitalization nationwide daily, the need for the
inclusion of relevant rehabilitation programmes in
the Greek healthcare system appears imminent.
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hile these lines are being written, the ongoing

severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) pandemic has already been in our lives
for close to 3 years, first recognized in the province of
Wuhan, China, in late 2019 in a cluster of patients presen-
ting with respiratory system symptoms of unknown origin
(1). As of early November 2022, more than 624 million
infections had been confirmed, with more than 6.5 million
deaths having occurred because of the novel coronavirus
and related sequelae worldwide, according to the World
Health Organization epidemiological updates (2). Upon
emergence of the virus, the initial public health response
focused exclusively on providing medical treatment to
the sufferers of the coronavirus disease 2019 (COVID-
19), the respiratory syndrome caused by SARS-CoV-2.
Shortly afterwards, however, it became apparent that
SARS-CoV-2 infection and COVID-19 may lead to a plet-
hora of short-, middle- and long-term physical and mental
health complications, which can be notoriously difficult to
recognize, let alone treat effectively (3). Western national
healthcare systems have been more and more concerned
with implementing post-COVID functional assessment
of patients and rehabilitation services so that individuals
can recover in a holistic way and return to society (4).
Fatigue, dyspnoea, muscle weakness, arthralgia, as well
as anxiety and depression appear to present with increased
prevalence among patients, while a systematic review
and meta-analysis of 1-year follow-up studies concluded
that women and more severe cases are affected with a
higher frequency (5—7). What remains non-negotiable,
though, is the fact that Post Acute Covid Syndrome
(PACS) stems from the complexity and diversity of the
SARS-CoV-2 infection, thus requiring a multidisciplinary
approach from specialists for its prompt and effective
management (8).

At the same time, based on WHO reports, the SARS-
CoV-2 pandemic has caused 5,135,200 confirmed cases
within the Greek borders, costing the lives of 33,574 indi-
viduals (9). Moreover, the lack of national primary healt-
hcare services — characteristically, one- to two-thirds of
patients attending a third-level hospital emergency depart-
ment (ED), has a medical problem that could be effecti-
vely managed at the primary healthcare level — where-
upon infected patients could seek initial assessment led to
a congestion of large hospitals (10). Apart from recording
infection rates and relevant statistics interpretation, there
has up to this point in time been a shortage in Greek natio-
nal data regarding post-COVID consequences, let alone
follow-up, assessment, and referral of infected patients to
rehabilitation services. Of note, the scene of rehabilitation
services in Greece remains unchanged through the last
years, with the needs of people with disability often being
neglected by the official state, leading people suffering
from chronic disease or living with a permanent disability
to seek private help (11).

In order to efficiently allocate national healthcare
resources towards the direction of facing the condition

known as PACS, there is a need to not only define which
of the longer-term physical and mental health consequen-
ces of the pandemic burden the Greek population, but
also what can be done for each affected individual. In the
present prospective cohort study of COVID-19 patients
discharged from a third-level Greek hospital at the time
of discharge as well as on 4-month and 1-year follow-up
visits, we aimed to examine their general status and post-
COVID findings at various points in time.

PATIENTS AND METHODS

Study design and participants

The current prospective longitudinal cohort study inclu-
ded participants from the general population who were
diagnosed with PCR-confirmed SARS-CoV-2 infec-
tion and had to be hospitalized because of COVID-19
pneumonia, being discharged from a third-level Greek
hospital through the period of 1 January 2021-31 May
2021. Patients who were invited to participate in the
study were recruited from the Infectious Diseases Unit
of a single-centre, the 401 General Military Hospital of
Athens, Greece. All PCR-assay confirmatory tests were
performed at the outpatient department of the same hos-
pital, and all patients invited to participate in the study
had a positive test within 7 days of their admission to the
Infectious Diseases Unit. Eligibility criteria for participa-
tion in the study were aged 18 years or older, being able
to understand and follow study procedures in the Greek
language and having been officially discharged from the
hospital during the above-mentioned time period. Written
informed consent was received from all participants upon
enrolment to the study on the day of their discharge from
the hospital. All participants of the study were then invi-
ted via telephone at the 4-month and 1-year points after
their discharge for the two planned follow-ups.

Study procedure

A patient was classified as having severe COVID-19 if,
upon presentation at the ED, they had proof of one of the
following: oxygen saturation (SpO,) less than 94% on
room air at sea level, partial oxygen pressure (pO,) less
than 60 mmHg on arterial blood gas (ABG) analysis, frac-
tion of inspired oxygen (PaO,/FiO, ratio) less than 300
mmHg, respiratory rate greater than 30 breaths per minute
or lung infiltrates covering an area greater than 50% of
the lung parenchyma on chest X-ray or computed tomo-
graphy scan. Similarly, a patient was classified as having
critical COVID-19 if upon presentation at the ED they
required admission to an ICU.

Immediately afterwards, patients were asked upon their
current health status, placing emphasis on existence of 12
different symptoms, namely fatigue, resting dyspnoea,
exertional dyspnoea, pain, walking difficulty, inability
to execute personal hygiene routines, stress, depression,
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Table I. Patient demographics and disease characteristics

Asymptomatic Symptomatic

Total at 1 year at 1 year

(n=92) (n=59) (n=33)

Demographics
Age (years) 50.8+13.5 47.3+14.1 56.9+9.5
18-39 (%) 14 (15.2) 14 (23.7) 0(0.0)
40-65 (%) 65 (70.6) 38 (64.4) 27 (81.8)
65+ (%) 13 (14.1) 7 (11.9) 6 (18.2)
Sex
Male (%) 68 (73.9) 52 (88.1) 16 (48.5)
Female (%) 24 (26.1) 7 (11.9) 17 (51.5)
Work status
Employed (%) 70 (76.1) 45 (76.3) 25 (75.8)
Unemployed (%) 22 (23.9) 14 (23.7) 8 (24.2)
Family status
Married (%) 78 (84.8) 46 (78.0) 32 (97.0)
Not married (%) 14 (15.2) 13 (22.0) 1(3.0)
Education level
Lower (%) 1(1.1) 1(1.7) 0 (0.0)
Middle (%) 30 (32.6) 15 (25.4) 15 (45.5)
Upper (%) 61 (66.3) 43 (72.9) 18 (54.5)
Yearly income
0-5 K (%) 3(3.4) 2 (3.5) 1(3.3)
5-10 K (%) 5(5.7) 4 (7.0) 1(3.3)
10-20 K (%) 57 (65.5) 36 (63.2) 21 (70.0)
>20 K (%) 22 (25.3) 15 (26.3) 7 (23.4)

Disease characteristics

Disease days until 6.9+3.9 6.4+4.0 7.8+3.5
admission
Length of stay in days 6.5+£5.7 6.5+5.7 6.5+5.8
Disease severity
Moderate (%) 48 (52.2) 34 (57.6) 14 (42.4)
Severe (%) 43 (46.7) 25 (42.4) 18 (54.5)
Critical (%) 1(1.1) 0 (0.0) 1(3.1)
Symptom severity at discharge
None (%) 7 (7.6) 7 (11.8) 0 (0.0)
Mild (%) 9 (9.8) 8 (13.6) 1(3.1)
Moderate or worse (%) 76 (82.6) 44 (74.6) 32 (96.9)
Symptom severity at 4 months
None (%) 54 (58.7) 46 (78.0) 8(24.2)
Mild (%) 24 (26.1) 10 (16.9) 14 (42.4)
Moderate or worse (%) 14 (15.2) 3(5.1) 11 (33.4)
Symptom severity at 1 year
None (%) 59 (64.1) 59 (100) 0 (0.0)
Mild (%) 19 (20.7) 0(0.0) 19 (57.6)
Moderate or worse (%) 14 (15.2) 0 (0.0) 14 (42.4)

sleep disorders, taste and/or olfactory disorders, difficulty
swallowing and memory/concentration impairment. Each
of the 12 clinical conditions was rated on a Likert scale
of 1-5, where 1 signified absence, 2 mild occurrence, 3
moderate occurrence, 4 severe occurrence and 5 maximum
occurrence of the respective symptom. Health-Related
Quality of Life (HR-QoL) and general performance status
were evaluated using the standardized EuroQoL 5-dimen-
sional-5-levels (EQ 5D-5L) questionnaire, including a
subjective perspective of current HR-QoL on a scale of
1-100. EQ 5D-5L includes 5 parameters, namely mobi-
lity, self-care, usual activities, pain and depression/anxiety,
each one being rated on a scale of 5 degrees, as follows:
no problem, slight problems, moderate problems, severe
problems and extreme problems/total disability (12).

The study participants were then followed up by telep-
hone at the 4-month and 1-year mark after their discharge
from the hospital. During the 2 follow-up interviews, they
were asked to report the occurrence of the aforementioned

12 symptoms and, once more, answer the EQ 5D-5L
questionnaire.

Data analysis

Descriptive statistics was used to analyse participant
demographics and disease severity, with continuous vari-
ables being reported as meantstandard deviation and
categorical variables as absolute number and/or percen-
tage. A Student #-test was implemented to compare the
means of continuous variables and a Pearson’s y? test of
independence to compare categorical values between dif-
ferent groups of study participants. Primarily, we focused
on comparing the prevalence and level of each of the 12
symptoms for each and every one of the 3 time points,
after which we aimed to present changes in EQ 5D-5L
values and a subjective HR-QoL rating within the obser-
vation period. A p<0.05 was considered statistically sig-
nificant for the purposes of this study. All statistical ana-
lyses were performed using SPSS Statistics version 28.0
(IBM, Armonk, NY, USA).

RESULTS

Study population

A total of 188 patients were discharged from the
Infectious Diseases Unit during the studied time period,
178 of whom were eligible and invited to participate in
this study. A total of 145 patients accepted the invitation
and 92 returned for the 4-month follow-up and the second
follow-up visit (48.9% of all discharges, 63.4% of patients
who accepted and 91.1% of first follow-up responders) at
the 1-year point and these individuals comprised the final
study population. Table I summarizes the demographics
and disease severity of the study participants. The mean
patient age was 50.8+13.5 years (minimum age 19 years
and maximum age 90 years) and 68 patients (73.9%) were
male. More than half of the patients, specifically 52 indi-
viduals (56.5%), had a free medical history up to contrac-
ting the infection, while the mean length hospitalization
was 6.5+5.7 days, ranging from 1 to 43 days. The 2 most
prevalent comorbidities were cardiovascular disease and
chronic lung disease [18 (19.6%) and 11 patients (12.0%),
respectively]. Regarding disease severity, approxima-
tely one-half of the patients, specifically 48 individuals
(52.2%), presented with mild to moderate disease, 43
patients (46.7%) had severe disease and 1 patient (1.1%)
was in critical condition upon arrival at the ER.

Prevalence of studied symptomatology, EQ 5D-5L
assessment and rehabilitation service demand

Table II and Fig. 1 depict the presence of each of the 12
studied symptoms along with the 3 time points included.
At the time of discharge, 3 symptoms were present in more
than half of the patients, specifically fatigue (75 patients,
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Table II. Number and percentage of patients with each of the 12
studied symptoms

Discharge

Subjective symptom (%) 4 months (%) 1 year (%)
Fatigue 75 (81.5) 25 (27.2) 23 (25.0)
Resting dyspnoea 23 (25.0) 2 (2.2) 6 (6.5)
Exertional dyspnoea 57 (62.0) 14 (15.2) 15 (16.3)
Pain 35 (38.0) 16 (17.4) 14 (15.2)
Walking 55 (59.8) 11 (12.0) 9 (9.8)
Personal hygiene 17 (18.5) 2(2.2) 2(2.2)
Stress 42 (45.7) 11 (12.0) 10 (10.9)
Depression 14 (15.2) 8 (8.7) 10 (10.9)
Sleep disorder 33(35.9) 7(7.7) 6 (6.6)
Taste/smell 29 (31.5) 6 (6.6) 2(2.2)
Swallow 2(2.2) 0 (0.0) 1(1.1)
Memory/concentration 24 (26.1) 13 (14.1) 9 (9.8)

81.5%), exertional dyspnoea (57 patients, 62.0%) and dif-
ficulty walking (55 patients, 59.8%). The next more pre-
valent symptoms completing the top 5 were stress (42
patients, 45.7%) and pain (35 patients, 38.0%). At the first
follow-up visit, the prevalence of all 12 symptoms was
significantly reduced, as summarized in Table II, with the
top 3 problems being fatigue (25 patients, 27.2%), pain
(16 patients, 17.4%) and exertional dyspnoea (14 patients,
15.2%). At the second follow-up visit, prevalence was still
significantly reduced compared to discharge day, but no
significant changes had occurred since the first follow-
up (Table II). Additionally, top 3 problems remained the
same as in the first follow-up visit. Table IV summari-
zes the mean scoring for each of the EQ 5D-5L variab-
les. At the time of discharge, patients rated their well-
ness at 63.0+22.9, a score that increased significantly
(»<0.001) to 91.6+10.4 4 months later and slightly drop-
ped (p=0.566) to 90.6+12.1 at the second follow-up visit.
All of the 5 other variables were also scored significantly
lower at the 4-month point compared to discharge time.

As shown in Fig. 2, when we divided patients into
asymptomatic vs symptomatic at the 1-year mark, a worse
score on all EQ-5D-5L domains was observed among the
former compared to the latter group along all 3 study
timestamps. More specifically, reported EQ-5D-5L VAS
scores were 96.0+6.1 vs 80.5+13.7, respectively.

Regarding utilization of rehabilitation services, at the
4-month follow-up only 4.3% of the study participants
had been assessed by a rehabilitation specialist, while at
the 1-year mark, the percentage rose slightly to 10.9%.
Even among the symptomatic group, the percentage of
who reached out to rehabilitation services was scarce, and
mainly included physiotherapy interventions.

Effect of age, disease severity and sex
Supplementary Table SI depicts differences among
the studied subsets of patients at discharge time. Patients
older than 50 years had greater difficulties walking and
reported more taste and/or olfactory disorders compared
to patients younger than 50 years. Patients with severe or
critical disease had more fatigue, resting and exertional
dyspnoea, walking difficulties, stress, sleep disorders and
memory/concentration impairment than patients with mild
or moderate disease. Mobility, self-care, usual activities
and pain were more frequently reported by older patients
and the subjective wellness rating was also significantly
lower. Female patients had worse scores in all categories
with the sole exception of swallowing difficulties.
Supplementary Table SII depicts differences among the
studied subsets of patients at the first follow-up. Patients
older than 50 years had greater difficulties walking, while
the rest of the variables compared were similar. Patients
with mild/moderate and severe/critical disease did not
differ in any category. Female patients scored worse
on fatigue, pain, stress,
depression, sleep disor-
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Table III. Number and percentage of patients reaching to
rehabilitation services at 4 months and 1 year and specific
rehabilitation professionals consulted

Rehabilitation services demand

4 months 1 year
Referral to Rehab - all patients (%) 4 (4.3) 10 (10.9)
Referral to Rehab — asymptomatic (%) 2(3.7) 5 (8.5)
Referral to Rehab — symptomatic (%) 2 (5.2) 5 (15.2)

Disciplines involved

Physiatrist 2 1
Physiotherapist 2 9
Occupational Therapist 0 0
Speech and Language Therapist 0 0
Psychologist 0 1
Dietician 0 0

depression, sleep disorders and memory/concentration
impairment levels. Furthermore, they again scored worse
on mobility, usual activity, anxiety as well as subjective
wellness scale levels.

Finally, Table III depicts the number and percentage
of patients that seeked rehabilitation services at the two
time points of the study, as well as the type of discipline
they opted for. The percentage of participants reaching
out to rehabilitation specialists was extremely poor, both
within the asymptomatic as well as within the symptoma-
tic groups of patients.

DISCUSSION

To our knowledge, this is the first Greek study reporting
on the longer-term effects of COVID-19 pneumonia on
hospitalized patients, as well as their knowledge and uti-
lization of post-COVID-19 condition facilities and reha-
bilitation services in the Greek region. Recently, there has
been an ever-expanding array of medical research focu-
sing on post-COVID-19 condition symptomatology, with
estimates of 31%—-69% COVID-19 pneumonia patients
suffering from the syndrome (13) and clinical findings
including fatigue, muscle pain, cardiac complications,
dyspnoea at rest and/or exertion, anxiety and stress or
depression (14). However, evaluation and management of
the syndrome still remains extremely challenging in the
medical setting and requires a multidisciplinary approach
by different specialists and scientific guidelines based on
each individual’s needs (15-17).

In a much larger Chinese study (5), patients of a simi-
lar age group to ours who were evaluated after COVID-
19 hospitalization based on the EQ 5D-5L questionn-
aire reported similar symptoms, on the one hand, but
quite lower subjective assessment scores than the Greek
patients, a difference that may partially be explained by
differences on disease severity, as a higher proportion of
Chinese patients presented with severe/critical disease
and required ICU management. Indeed, our study confir-
med disease severity as a predictor for worse post-COVID
symptomatology and EQ 5D-5L scoring, along with older
age and female sex.

The second leg of our study focused on examining
the very scarce field of rehabilitation services within the

Athenian borders. Some countries have undeniably taken
important steps in implementing rehabilitation services in
the management of COVID-19 patients around the globe.
Awareness was raised early on with physical medicine and
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Fig. 2. Each domain of EQ-5D-5L score in asymptomatic and symptomatic
patients at 1 year. (a) Mean score at discharge in asymptomatic (blue)
vs symptomatic (orange) patients at 1 year. (b) Mean score at 4 months
in asymptomatic (blue) vs symptomatic (orange) patients at 1 year. (c)
Mean score at 1 year in asymptomatic (blue) vs symptomatic (orange)
patients at 1 year.
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Table IV. EQ 5D-5L means and standard deviations along the 3 studied time points

Variable Discharge 4 months 1 year P1 P2 P3
Mobility 2.41+1.29 1.17£0.51 1.17+0.46 <0.001 1.000 <0.001
Self-care 1.47+0.97 1.04£0.33 1.08+0.45 <0.001 0.576 0.001
Usual activity 2.65+1.31 1.18+0.61 1.15+0.49 <0.001 0.690 <0.001
Pain 1.71+£1.09 1.08+0.27 1.16+0.50 <0.001 0.141 <0.001
Anxiety 1.74+1.05 1.23+0.61 1.12+0.44 <0.001 0.169 <0.001
EQ5D5L-VAS 63.0+22.9 91.6+10.4 90.6+12.1 <0.001 0.566 <0.001
Mean change discharge to 4 months 1.24+0.78 p<0.001

Mean change discharge to 1 year 1.24+0.83 p<0.001

Mean change 4 months to 1 year 0.00+0.05 n.s.

rehabilitation recommendations, in an effort to minimize
disability, improve QoL and ensure the quickest return
to everyday life (18, 19). However, a recent large-scale
nationwide study from the United States concluded that
use of rehabilitation services was associated with race,
although the incidence of post-COVID symptoms was no
different, with black and Latino patients being underrepre-
sented in the group of people seeking post-COVID help
(20). A Latino American study revealed a heterogeneous
pattern of rehabilitation provision within the region, with
most of the programmes focusing on physiotherapy (21).

Another interesting concept that has to be considered
from our point of view is the implementation of tele-
medicine and telehealth practices in the rehabilitation
scheme, especially in countries with variable structures
and infrastructures such as Greece. Telemedicine and tele-
rehabilitation services in the coronavirus era can foster
easier delivery of assessment and rehabilitation services
across areas or patients who are difficult to reach other-
wise as well as serve them from the comfort of their home
while they are still in recovery (22, 23). Unfortunately, the
field of telemedicine remains very much underdeveloped
across Greece, a country with large parts of the population
residing in rural areas that could very well benefit from it
(24); however, this is an idea that could be implemented
to better meet the needs of such populations.

CONCLUSION

What is more than evident is that, although the acute
curve of the pandemic seems to head towards flatte-
ning, nonetheless, owing to the efficiency of the cur-
rently available vaccines and therapeutic measures, the
SARS-CoV-2 virus is here to stay, with all the particula-
rities and exceptions in its management. Considering
the plethora of post-disease manifestations and seque-
lae, as well as the ever-growing number of people being
infected worldwide, it is likely that the official end of
the pandemic will leave us with a large part of the popu-
lation presenting with post-COVID symptomatology,
be it a simple post-infectious cough or a longer, per-
sistent symptom. In order to better meet the needs of
this population and provide efficient post-COVID sta-
tus assessment and rehabilitation, our healthcare system
will inevitably have to adapt and create specialist teams
and outpatient or even at-home settings. We believe a

holistic approach of the syndrome, from the moment of
discharge and up to later stages of patient follow-up, will
lead to a smoother recovery and a shorter but safer rein-
troduction of post-COVID patients into their everyday
lives and routines.

LIMITATIONS

Our data comes from a single centre in Athens and only
includes a small number of patients, compromising the
generalizability of the results. Furthermore, comparison
of symptom occurrence along the 3 time points may be
compromised by the physiological process of ageing or
advances in the participants’ comorbidities. Finally, a
selection bias might exist, as patients unable to return for
any reason to the follow-up visits (for example, if a patient
is hospitalized or bedridden in the meantime) were inevi-
tably lost and not included in the participating population.
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