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Post-Coronavirus Disease-2019 Syndrome in Healthcare Workers

COVID-19 Enfeksiyonu Gegiren Saglik Galisanlarinda Post-COVID-19 Sendromunun
Incelenmesi
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Abstract

Introduction: Some patients with Coronavirus disease-2019 (COVID-19) disease have persistent symptoms, and information about the long-term
consequences of those who have recovered is limited. Thus, this study aimed to investigate the persistent symptoms of healthcare workers after
COVID-19 and the relationship between demographic and clinical characteristics of patients.

Materials and Methods: Healthcare workers who had symptomatic COVID-19 that is proven by reverse transcription-polymerase chain reaction
and were diagnosed at least 12 weeks ago were included in the study. Demographic characteristics, comorbidities, and symptoms at the time of
diagnosis and that persisted >3 weeks were examined in detail using a questionnaire. The effects of COVID-19 on the participants' quality of life
were investigated using the EuroQol five-dimension five-level (EQ-5D-5L) questionnaire and EuroQol visual analog scale (EQ-VAS).

Results: Of the 121 participants, the mean age was 33.5 years [22-59, standard deviation (SD)=8.23], and the mean time since their diagnoses with
COVID-19 was 30.3 weeks (12.7-56.9, SD=12.6). Of the participants, 92% (n=112) were followed up as outpatients, 63% (n=77) had symptoms that
lasting >3 weeks, and the most common symptoms were fatigue (n=40, 33%), loss of smell (n=27, 22.3%), and attention-deficit/concentration
disorder (n=25, 20.7%). Of the 77 patients, 19 (24.6%) stated that their symptoms lasted for >24 weeks, with loss of smell as the most common
symptom. Additionally, 33% of participants defined their health status as worse than before according to the EQ-5D-5L scale and 15% had a
decrease of seven points or more in their EQ-VAS score.

Conclusion: These results revealed that, even in young patients with mild and moderate COVID-19 infection, post-COVID-19 symptoms are at a rate
that will affect their quality of life, thus health services should be planned for the rehabilitation of these patients.

Keywords: Post-acute COVID-19 syndrome, long COVID-19, COVID-19, health-related quality of life

Girig: Koronaviris hastaligi-2019 (COVID-19) hastalarinin bir kisminda persiste eden semptomlar gériilmektedir ve enfeksiyonu atlatanlarin uzun
donemdeki saghk durumlariyla ilgili bilgiler sinirlidir. Bu ¢alisma saglik calisanlarinin COVID-19 enfeksiyonu sonrasindaki persistan semptomlarinin
degerlendirmesini ve post-COVID-19 semptomlarinin demografik ve klinik 6zellikleri ile iliskisinin arastirilmasini amaclamaktadir.

Gere¢ ve Yontem: Tanisi gercek zamanli-polimeraz zincir reaksiyonu ile kanitlanmis, semptomatik COVID-19 enfeksiyonu gegiren saghk
calisanlarindan, tani almasinin lizerinden en az 12 hafta gegmis olanlar calismaya dahil edildi. Katilimcilarin demografik 6zellikleri, ek hastaliklari,
COVID-19 tanisi sirasindaki semptomlari ve li¢ haftadan uzun siiren semptomlari anket formu ile ayrintili olarak sorgulandi. Katihmcilarin kendileri
tarafindan doldurulan EuroQol bes-boyut bes-seviye (EQ-5D-5L) anketi ve EuroQol gdrsel analog skalasi (EQ-VAS) ile COVID-19 hastaliginin,
katilimcilarin yasam kalitesi tizerine etkileri arastirildi.

Bulgular: Calismaya dahil edilen 121 hastanin ortalama yasi 33,5 [22-59, standart deviasyon (SD)=8,23], COVID-19 enfeksiyonu tanisi almasinin
lizerinden gecen siire ortalama 30,3 haftaydi (12,7-56,9, SD=12,6 hafta). Katiimcilarin %92'si (n=112) ayaktan takip edilmisti. Katilimeilarin %63'tintin
(n=77) COVID-19 enfeksiyonu sonrasinda (i¢ haftadan uzun stiren semptomlari olmustu ve halsizlik (n=40, %33), koku kaybi (n=27, %22,3), dikkat
eksikligi/konsantrasyon bozuklugu (n=25, %20,7), en sik saptanan semptomlardi. Yetmis yedi katilimcinin 19'u (%24) ise semptomlarin 24 haftadan
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uzun siirdliglni belirtti ve en sik goriilen semptom koku kaybi idi. EQ-5D-5L anketine gore katilimeilarin %33'U saglik durumunu eskisinden daha

kotli olarak tanimlarken, %715'inde EQ-VAS skorunda yedi puan ve lizeri diislis saptandi.

Sonug: Tiim bu bulgular hafif ve orta siddetli COVID-19 enfeksiyonu geciren geng hastalarda dahi uzun vadeli post-COVID-19 semptomlarinin

yasam kalitelerini etkileyecek oranlarda oldugunu ve bu hastalarin rehabilitasyonu icin saglik hizmetlerinin planlanmasi gerektigini gostermektedir.
Anahtar Kelimeler: Post-akut COVID-19 sendromu, uzamis COVID-19, COVID-19, saghk iliskili yasam kalitesi

Introduction

Coronavirus disease-2019 (COVID-19), which is caused by Severe
acute respiratory syndrome-Coronavirus-2 and resulted in the
pandemic, is a disease that can present in different clinical
spectrums from asymptomatic infection to critical illness and
death!. According to the World Health Organization (WHO)
in June 2021, COVID-19 disease has caused over 181 million
recorded cases and over three million deaths worldwide®. Aside
from severe cases that resulted in death, the vast majority of
those who are infected recover from the disease. Several studies
have reported that some patients with COVID-19 have persistent
symptoms. This condition is named "post-COVID-19 syndrome,”
“long COVID," or "Long Haul syndrome."

The WHO reported that the recovery time is approximately two
weeks for mild cases and 3-6 weeks for patients with severe or
critical illness®. However, symptoms were later on revealed to
persist for weeks or even months in some patients who were not
severely or critically ill. The term “long COVID-19" was first used
in the Lombardy region of Italy by Dr. Elisa Perego in line with
the information obtained from the follow-up of her patients.
Later on, thousands of people who had ongoing symptoms and
could not perform their daily activities after COVID-19 were
posted on social media with the long COVID-19 hashtag, and
awareness has been raised worldwide about the symptoms of
long COVID-19%.

No consensus was achieved on the post-COVID-19 syndrome
definition. Greenhalgh et al.®! defined the symptoms that
persist between three weeks and 12 weeks as post-acute
COVID-19 and symptoms that last for >12 weeks as a post-
COVID-19 syndrome, in their study. Various studies investigated
the different durations of persistent symptoms!®-9.,

The initial symptoms and clinical course of COVID-19 are well
known; however, information about the long-term health
consequences of those who have recovered is limited"",
Understanding the long-term effects of COVID-19, risk factors,
and predictors of persistent symptoms is important to eliminate
those effects and plan health services due to the new cases that
still emerge worldwide.

Many possible mechanisms contribute to the pathophysiology of
prolonged symptoms. Sequelae due to organ damage, different
required duration for each organ system recovery, chronic

inflammation or immune response/autoantibody production,
rare persistence of the virus in the body, hospitalization
and critical illness effects, post-intensive care syndrome,
complications due to coronavirus infection, comorbidities and
drugs, and psychological and social issues, such as post-traumatic
stress disorder, are among the reasons in the development of
prolonged symptoms!'2,

This study aimed to investigate persistent symptoms of
healthcare workers after COVID-19 disease using a questionnaire
and the relationship between the persistent symptoms with
demographic and clinical characteristics of patients.

Materials and Methods

A questionnaire was conducted to determine post-COVID-19
symptoms of healthcare workers of our hospital, who
were diagnosed with COVID-19. Healthcare workers who
had symptomatic diseases that are proven using reverse
transcription-polymerase chain reaction (RT-PCR) and were
diagnosed at least 12 weeks ago were included in the study to
evaluate the long-term effects of COVID-19. Informed written
consent was obtained from all patients. The data was collected
between April and June 2021.

Demographic characteristics [age, sex, body mass index
(BMI), and occupation], comorbidities, symptoms at the time
of diagnosis, and symptoms that persisted for >3 weeks were
examined in detail using the questionnaire. Post-COVID-19
symptoms and their relationship with the demographic
characteristics were analyzed.

Additionally, the effects of COVID-19 on the participants'
quality of life were investigated using the EuroQol five-
dimension (mobility, self-care, usual activities, pain/
discomfort, and anxiety/depression) five-level (no, slight,
moderate, severe, and unable to/extreme problems) (EQ-5D-
5L) questionnaire and the EuroQol visual analog scale (EQ-
VAS) that is filled by the participants. An EQ-5D health state
is deemed to be "better" than another if it is better on at
least one dimension and is no worse in any other dimension.
An EQ-5D health state is deemed to be "worse" than another
if it is worse in at least one dimension and is no better in
any other dimension. The EQ-VAS provides a quantitative
measurement of the patient's perception of their overall
health!3,



Mediterr J Infect Microb Antimicrob
2022;11:16

Kaplan et al.
Post-Coronavirus Disease-2019 Syndrome in Healthcare Workers

Ethical approval was obtained from the Haydarpasa Training
and Research Hospital Clinical Researches Ethical Committee
(HNEAH-KAEK 2021/KK/103, date: 15.02.2021).

Statistical Analysis

Our data were analyzed using the International Business
Machines Statistical Package for the Social Sciences Statistics
(SPSS) 23 (IBM SPSS, Turkey). Descriptive statistics were stated
as frequency, mean, standard deviation (SD), minimum, and
maximum values. Categorical variables were analyzed using the
chi-square test. Risk factors of symptoms that last for >3 weeks
were determined with logistic regression analyses. Statistical
significance was determined as p values below 5%.

During the study, 341 healthcare workers were diagnosed
with COVID-19 by RT-PCR at least 12 weeks ago. We aimed
to reach all; however, only 121 voluntarily answered our
questionnaire. Of whom, 39 (32.2%) were males and 82
(62.8%) were females. The mean age was 33.5 years (22-59,
SD=8.23), wherein 82 (67.8%) participants were between
the ages of 18-34, 31 (25.6%) between 35-49, and 8 (6.6%)
over the age of 50 years. The evaluation of chronic diseases
of participants revealed that 80 (66.1%) had no disease,
whereas 41 (33.9%) had known chronic diseases. Of the
participants, nine (7.4%) were hospitalized and 112 (92.6%)
were followed up as outpatients. Demographic characteristics
and additional conditions are presented in Table 1.

The evaluation of the symptoms of patients during diagnosis
revealed that the most common symptoms were fatigue
(n=95, 78.5%), joint pain (n=77, 63.6%), headache (n=72,
59.5%), loss of smell (n=60, 49.6%), loss of taste (n=57,
47.1%), sore throat (n=53, 43.8%), cough (n=52, 43%), and
fever (n=44, 36.4%). The prevalence of symptoms during
acute COVID-19 is presented in Table 2.

The mean time since the participants were diagnosed with
COVID-19 was 30.3 weeks (12.7-56.9, SD=12.6 weeks).
Participants were asked for symptoms that lasted for >3
weeks. Symptoms lasted for >3 weeks after COVID-19
infection in 77 (63.6%) participants. Fatigue (n=40, 33%),
loss of smell (h=27, 22.3%), attention deficit/concentration
disorder (n=25, 20.7%), dyspnea (n=24, 19.8%), myalgia
(n=24, 19.8%), loss of taste (n=23, 19%), cough (n=19,
15.7%), joint pain (n=18, 14.9%), sleep disturbance (n=14,
11.6%), and memory difficulties (n=13, 10.7%) were the
most common symptoms (Graphic 1).

As the participants with dyspnea for >3 weeks (n=24) rated
their dyspnea, one (4.2%) had dyspnea at rest, two (8.3%)
had dyspnea while dressing, and 20 (83.3%) had dyspnea
while climbing the stairs.

As the participants (n=40) who complained of fatigue for >3
weeks rated their fatigue complaints, 29 (72.5%) said they could
carry out their daily work, five (12.5%) spent <50% of the day
in bed, and three (7.5%) spent >50% in bed. No participant
stated total bed confinement (WHO performance scores)!'.

Participants were asked for the duration of their persistent
symptoms, and 38 (31.4%) of the 121 participants had
symptoms the lasted for >12 weeks, which included loss of
smell (n=16, 13.2%), loss of taste (n=11, 9.1%), fatigue (n=10,
8.6%), attention deficit and concentration disorder (n=9, 7.4%),
dyspnea (n=8, 6.6%), sleep disturbance (n=7, 5.7%), cough
(n=5, 4.1%), chest pain (n=4, 3.3%), memory difficulties (n=4,
3.3%), headache (n=3, 2.4%), myalgia (n=3, 2.4%), joint pain
(=1, 0.8%), sputum (n=1, 0.8%), constipation (n=1, 0.8%), and
back pain (n=1, 0.8%).

During the survey, 77 of the 121 participants were diagnosed
with COVID-19 before >24 weeks. Persistent symptoms lasted
for >24 weeks in 19 (24.6%, 19/77) participants. The most
common symptoms lasted for >24 weeks including loss of smell
(n=9, 11.6%), loss of taste (n=5, 6.4%), dyspnea (n=5, 6.4%),
headache (n=3, 3.8%), fatigue (n=2, 2.5%), cough (n=2, 2.5%),
attention deficit and concentration disorder (n=2, 2.5%),
memory difficulties (n=1, 1.2%), sleep disorder (n=1, 1.2%),
back pain (n=1, 1.2%), respectively (Graphic 2).

Symptoms lasted for >3 weeks in 57 (69%) females and 20
(51.3%) males but without statistically significant difference
between gender (p=0.051). No statistically significant correlation
was found between age distribution, BMI, occupational group,
and symptoms that lasted for >3 weeks (p>0.05).

Complaints that lasted for >3 weeks were experienced by 16
(55.2%) smokers and 61 non-smokers (66.3%). No statistically
significant correlation was found between smoking and
persistent complaints (p=0.277).
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Graphic 1. Distribution of the persistent symptoms
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Table 1. Demographical characteristics and comorbidities of patients

n (%) n (%)
Sex Smoking
Male 39 (32.2%) Smoker 29 (23.9%)
Female 82 (62.8%) Non-smoker 92 (76.1%)
Total 121 (100%) Chronic diseases
Age, years Yes 41 (33.9%)
Mean age 33.5 (22-59, SD=8.23) No 80 (66.1%)
18-34 82 (67.8%) Asthma 9 (7.4%)
35-49 31 (25.6%) Migraine 7 (5.8%)
>50 8 (6.6%) Hypertension 6 (5%)
Occupation Diabetes mellitus 3 (2.5%)
Doctor 63 (52.1%) Heart disease 3 (2.5%)
Nurse 30 (24.8%) COPD 0 (0%)
Other healthcare workers 28 (23.1%) Chronic renal insufficiency 0 (0%)
BMI Cancer 0 (0%)
<25 kg/m? 72 (59.5%) COVID-19 follow-up
25-30 kg/m? 38 (31.4%) Hospitalized 9 (7.4%)
>30 kg/m? 11 (9.1%) Outpatient 112 (92.6%)

BMI: Body mass index, COPD: Chronic obstructive pulmonary disease, SD: Standard deviation, COVID-19: Coronavirus disease-2019

Symptoms lasted for >3 weeks in 49 (61.3%) participants
without any chronic disease and 28 (68.3%) with known chronic
diseases. No statistical difference was found between those with
and without the chronic disease (p=0.446).

The statistical difference in the presence of persistent symptoms
between hospitalized and outpatients could not be evaluated
due to the low number of hospitalized patients (n=9).

The relationship between the symptoms in the initial period
of COVID-19 and post-COVID-19 revealed that the presence

of dyspnea [p=0.028, r=6.514 (confidence interval (CI): 1.22-
34.729)] and fatigue [p=0.010, r=4.313 (Cl: 1.411-13.181)] at
baseline was associated with the occurrence of complaints
that lasted for >3 weeks. No significant relationship was found
between the presence of other complaints and the presence of
complaints that lasted for >3 weeks.

The EQ-5D-5L quality of life scale data analyses revealed that
40 (33.1%) participants had worse health status than before (at
least one dimension of deterioration and none of them improved)
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Graphic 2. Distribution of persistent symptoms by duration
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Table 2. Prevalence of symptoms during acute COVID-19
infection

Table 3. The distribution of EQ-5D-5L dimension responses at
baseline and follow-up

Symptom n (%)
Fever 44 (36.4)
Cough 52 (43)
Sputum 13 (10.7)
Dyspnea 24 (19.8)
Chest pain 26 (21.5)
Head ache 72 (59.5)
Fatigue 95 (78.5)
Joint pain 77 (63.6)
Muscle pain 67 (55.4)
Sore throat 53 (43.8)
Voice disturbance 7 (5.8)
Nasal flow 25 (20.7)
Loss of smell 60 (49.6)
Loss of taste 57 (47.1)
Loss of appetite 34 (28.1)
Diarrhea 16 (13.2)
Dizziness 10 (8.3)

COVID-19: Coronavirus disease-2019

and 72 (59.1%) identified their health status as the same before
COVID-19 infection. The distribution of EQ-5D-5L dimension
responses at baseline and follow-up is presented in Table 3.
The Q-VAS score decreased from 83.116 (10-100, SD=15.78) to
80.438 (25-100, SD=15.36) after COVID-19. The mean change
was 2.68 (SD=6.51). In studies, the smallest decrease in the
Q-VAS score that constitutes clinical significance in respiratory
diseases was determined as above seven points!'™. A decrease of
more than seven points in the Q-VAS score was determined in
19 (15.7%) participants.

Our study revealed that 77 (63.6%) participants have symptoms
that lasted for >3 weeks after COVID-19. The study of Tenforde
et al.”? revealed that 65% of the patients could not return to
their normal health in 14-21 days of the disease. Another study
revealed that atleast one symptom was found in 68% and 66% of
patients on the 30" and 60™ days, respectively!®. In both studies,
patients with mild to moderate disease were evaluated similarly
to our study. These results reveal that prolonged symptoms are
also seen at high rates in patients with mild COVID-19. However,
another study revealed that these rates increased to 87% in
patients with a more serious clinical picturel'®,

Fatigue (33%), loss of smell (22.3%), attention deficit/
concentration disorder (20.7%), and dyspnea (19.8%) were the
most common persistent symptoms in our study. Many studies
revealed that the most common persistent symptom in mild

Before COVID-19 After COVID-19

Dimension (%) ﬁllt the time of
e survey) (%)

Mobility

No problems 109 (90.1) 92 (76)

Slight problems 9(7.4) 25 (20.7)

Moderate problems 3(2.5) 4(3.3)

Severe problems 0 (0.0) 0 (0.0)

Unable to walk 0 (0.0 0 (0.0

Self-care

No problems 118 (97.5) 114 (94.2)

Slight problems 3(2.5) 7 (5.8)

Moderate problems 0 (0.0) 0 (0.0)

Severe problems 0 (0.0) 0 (0.0)

Unable to wash or dress 0 (0.0) 0 (0.0)

Usual activities

No problems 107 (88.4) 103 (85.1)

Slight problems 12 (9.9) 14 (11.6)

Moderate problems 2(1.7) 4(3.3)

Severe problems 0 (0.0) 0 (0.0)

Unable to do usual 0(0.0) 0(0.0)

activities

Pain/discomfort

No pain/discomfort 102 (84.3) 93 (76.9)

Slight pain/discomfort 14 (11.6) 22 (18.2)

Moderate pain/ 5(4.1) 6 (5.0)

discomfort

Severe pain/discomfort 0 (0.0) 0 (0.0)

Extreme pain/ 0 (0.0) 0 (0.0)

discomfort

Anxiety/depression

Not anxious/depressed 79 (65.3) 60 (49.6)

Slight anxious/ 22 (18.2) 35 (28.9)

depressed

Moderate anxious/ 13 (10.7) 18 (14.9)

depressed

Severe anxious/ 4(3.3) 3(2.5)

depressed

Extreme anxious/ 3(2.5) 5(4.1)

depressed

EQ-5D-5L: EuroQol five-dimension five-level, COVID-19: Coronavirus disease-2019

and severe disease was fatiguel®'®'9. Qur study revealed that
complaints, such as attention deficit/concentration disorder
(20.7%), sleep disorder (11.6%), and memory difficulties (10.7%),
were among the common prolonged symptoms.

Symptoms were observed to last for >12 weeks in 31% and

>24 weeks in 24% of the 77 participants who were at least
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24 weeks after the COVID-19 diagnosis. The study of Moreno-
Pérez et al.”! detected post-COVID-19 symptoms in 50.9% of
the patients on day 77. This study separately evaluated the
frequency of post-COVID-19 symptoms according to disease
severity and revealed that 36% of patients had mild pneumonia
and 58% had severe pneumonia. According to another study,
80.4% of the hospitalized patients had ongoing symptoms at
the 7t month of follow-up®?. Another study revealed that 58%
of patients evaluated on an average of 217 days after discharge
had at least one ongoing symptom®'’. The study of Huang et
al.?? revealed that 76% of the patients had ongoing symptoms
on the 186" day. Our study contributes to the literature about
the frequency of symptoms that lasted for >6 months in the
long-term outpatient follow-ups.

Fatigue and dyspnea were the most common symptoms that
lasted for >12 weeks in the hospitalized patient in our study;
of which, the most common symptoms include loss of smell
(139%), loss of taste (9%), fatigue (8%), and attention deficit
and concentration disorder (79%)°23, The evaluation of the
symptoms that lasted for >24 weeks was evaluated in our study,
the most common symptoms include loss of smell (11%) and
loss of taste (6%). The study of Vanichkachorn et al.?¥ revealed
that the most common symptoms at six months were fatigue
(80%) and shortness of breath (49%). A study, in which patients
were followed for 30-300 days (mean 169 days) were evaluated,
revealed loss of smell and taste at a rate of 13.6%, similar to
our study. However, fatigue (13.6%) was reported higher in this
study than in our study (2.5%)%".

No significant correlation was found between gender, age,
BMI, presence of comorbidity, and presence of post-COVID-19
symptoms since the participants were young patients, did not
have severe comorbidities, and the majority (92%) consisted
of mild outpatients. One study, similar to our study, revealed
no significant correlation between the clinical characteristics
of patients, gender, age, comorbidities, acute infection severity,
intensive care unit (ICU) stay, length of stay in the hospital or
ICU, and post-COVID-19 symptoms®®. Another multicenter study
revealed a significant relationship between the female gender,
length of hospital stay, number of comorbidities, and number
of acute COVID-19 symptoms and post-COVID-19 symptoms?°.
These different results obtained from various studies revealed
the need for more comprehensive studies with larger series on
this subject.

In the evaluation of the relationship between post-COVID-19
symptoms and smoking, 55% of smokers and 66% of non-
smokers had complaints that lasted for >3 weeks. No statistically
significant relationship was found between smoking and
persistent complaints. The literature review revealed no other
study that examined the relationship between smoking and
post-COVID-19 syndrome.

Our study revealed that complaints of dyspnea and fatigue in
the initial period of COVID-19 were associated with persistent
symptoms. One study revealed that the number of symptoms in
the first week of the disease constitutes a risk factor for post-
COVID-19 syndrome®,

Our study revealed that 72% of patients with fatigue that lasted
for >3 weeks were able to carry out their daily activities, whereas
83% described dyspnea that increased when climbing the
stairs. Studies that are conducted with severe disease revealed
that complaints of fatigue and shortness of breath prevented
patients from performing their daily work®?¥. The evaluation
of outpatients in our study revealed that these complaints were
among the most common persistent symptoms; however, they
did not prevent the patients from doing their daily activities.

Health status was defined as worse than before according to
the EQ-5D-5L scale in 33% of our participants and 15% had
a decrease of seven points or more in their EQ-VAS scorel'.
Some studies revealed that the quality of life of patients
with severe COVID-19 was affected by COVID-19 infection,
and a decreased Q-VAS score to a clinical significance was
observed®?¥, The results of our study showed that the quality of
life was significantly affected in patients with mild to moderate
COVID-19.

Our study has some limitations. It was conducted in a single
center and the sample size was relatively small and most of the
patients were outpatients, thus our cohort cannot represent all
patients with COVID-19.

In conclusion, all these findings show that even in young
patients with mild and moderate COVID-19 infection, long-
term post-COVID-19 symptoms are at a rate that will affect
their quality of life, thus health services should be planned for
the rehabilitation of these patients.
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