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ABSTRACT

Objective: The COVID-19 pandemic is considered a traumatic
event. The aim of this study was to examine the effects of tele-
health services offered at the Istanbul University, Istanbul Faculty
of Medicine to health workers with presumed COVID-19 or close
contact with a suspected/confirmed COVID-19 patient on pan-
demic management, vaccination, and psychological growth at
one year after diagnosis.

Materials and Methods: The cohort study included 237 employ-
ees with COVID-19/risky contact who were monitored remotely
via a telehealth service provided between April 6 and July 31,
2020. First, they were followed up for 21 days with the telehealth
service. Second, they were invited by phone to complete an
online questionnaire and 94 (39.7%) of them participated. The
questionnaire included questions about pandemic-related dif-
ficulties experienced during the last year and the Posttraumatic
Growth Inventory (PTGI).

Results: Of the 234 employees, 172 (73.5%) and 164 (70.1%)
had the first and second doses of the COVID-19 vaccine, re-

OzZET

Amag: COVID-19 pandemisi travmatik bir olay olarak kabul
edilmektedir. Bu calismanin amaci, Istanbul Tip Fakiiltesi'nde
COVID-19 oldugu varsayillan veya slpheli/dogrulanmis bir
COVID-19 hastast ile yakin temasta bulunan saglik calisanlarina
sunulan telesaglik hizmetlerinin tanidan bir yil sonra pandemi
yonetimi, asilama ve psikolojik gelisim Uzerine etkilerini
incelemektir.

Gere¢ ve Yontem: Kohort tipindeki bu calismada, 6 Nisan-31
Temmuz 2020 tarihleri arasinda telesaglik hizmeti ile uzaktan iz-
lenen COVID-19/riskli temasli 237 calisan dahil edildi. ilk olarak
telesaglik hizmeti ile 21 giin boyunca takip edildiler. ikinci ola-
rak, bir yil sonra cevrimici bir anketi doldurmalar igin telefonla
arandilar. Katilimcilanin 94'G (%39,7) anketi doldurdu. Anket, son
bir yilda yasanan pandemi ile ilgili zorluklar ve Travma Sonrasi
Buytme Envanteri (PTGI) ile ilgili sorular igeriyordu.

Bulgular: Calismada 234 calisandan 172'si (%73,5) ve 164'G

(%70,1) sirasiyla birinci ve ikinci doz COVID-19 asisi yaptirdi.
Psikolojik destege ihtiya¢ duymayan calisanlarin benlik algisi ve
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spectively. Employees who did not need psychological support
had significantly lower PTGI change in self-perception and total
scores than those who did not/could not receive psychological
support (p=0.007 and p=0.016, respectively). Employees who
used personal protective equipment (PPE) more carefully had
a significantly higher PTGI self-perception score (p=0.005), life
philosophy (p=0.014), interpersonal relationships (p=0.011), and
total score (p=0.004) than employees who reported that they did
not change how they use PPE and were sometimes careless.

Conclusion: The results of our study suggest that health work-
ers are showing evidence of posttraumatic growth by seeing the
positives as well as the negatives caused by the pandemic.

Keywords: Cohort, COVID-19, psychological growth, telehealth
service, vaccination

toplam puanlarindaki PTGI degisimi, psikolojik destek almayan/
alamayanlara goére anlamli derecede daha dustktl (sirasiyla
p=0,007 ve p=0,016). Kisisel koruyucu ekipmani (KKD) daha dik-
katli kullanan calisanlarin KKD kullanma seklini degistirmedikle-
rini ve bazen dikkatsiz olduklarini bildiren ¢alisanlara gére; PTGI
benlik algisi puani (p=0,005), yasam felsefesi (p=0,014), kisilera-
rasi iliskiler (p=0,011) ve toplam puani (p=0,004) anlamli olarak
daha yuksekti.

Sonug: Calismamizin sonuglar, sadlik calisanlarinin pandeminin
neden oldudu olumsuzluklarin yani sira olumlu yénlerini de gé-
rerek, travma sonrasi blylmenin gerceklestigini ortaya koymak-
tadir.

Anahtar Kelimeler: Kohort, COVID-19, psikolojik biyime, tele-
saglik hizmeti, asilama

INTRODUCTION

Due to the rapid spread of the COVID-19 worldwide,
millions of people were forced to stay home to prevent
its spread (1). In contrast, health workers had to be on
the frontlines. The Occupational Health and Safety Ad-
ministration (OSHA) declared that health workers fall
in the group of high and very high-risk jobs during the
COVID-19 pandemic (2,3). The adversities brought about
by the COVID-19 pandemic have also led to a mental
health pandemic. Therefore, as with all pandemics, the
COVID-19 pandemic is considered a traumatic event (4).

Many people who have a traumatic experience or witness
such an event can later develop problems severe enough
to be classified as a psychological disorder (4,5). On the
other hand, the alternative understanding that trauma
brings about positive development and maturity in some
individuals is defined as the concept of posttraumatic
psychological growth (6,7). Health workers can also expe-
rience posttraumatic growth by saving lives and healing
their patients (8).

Telehealth services, which are used as a tool to help pro-
vide healthcare without the need for face-to-face con-
tact, became more important during the pandemic due
to the transmission and virulence characteristics of SARS-
CoV-2 (9-11). This service ensures continuity of medical
care and provides psychological support, ensures that
people are informed and educated during the interviews,
and promotes adherence to treatment and isolation rules
(9,10,12).

Although there are many studies evaluating health work-
ers in the COVID-19 pandemic, none has presented
long-term follow-up findings and evaluated the effects of
the pandemic on psychological growth. The aim of this
study was to examine the effects of telehealth services of-
fered at the Istanbul University, Istanbul Faculty of Med-
icine (IFM) to health workers with presumed COVID-19

or close contact with a suspected/confirmed COVID-19
patient on pandemic management, vaccination, and psy-
chological growth at one year after diagnosis.

MATERIAL and METHODS

The population of this cohort study consists of 237 em-
ployees who were diagnosed with COVID-19 and moni-
tored from home or had close contact with a suspected/
confirmed patient and received telehealth service provid-
ed by the Workplace and Employee Health Outpatient
Clinic (WEHOC) of the IFM Department of Public Health
between April 6 and July 31, 2020.

Inclusion criteria included being employed in the IFM,
being 18 years of age or older, having contact with a pa-
tient with suspected or confirmed COVID-19 or being di-
agnosed with COVID-19, and being managed from home
(Figure 1).

Those who Complete the "COVID-19 History Form" between April 6 and
July 31,2020
Those who met the inclusion criteria (n=237 healthcare workers)

!

with telehealth service.

4 residents and 18

monitored the health workers by 21-day

Between 5-18 April 2021
237 employees
Calling by phone Attempted to obtain vaccination data from
asked to an online questi ire hospital records

hosted on Google Forms 1

!

94 employees (39.7%) completed the
questionnaire

Vaccination information of 234
(98.7%) people was available

Figure 1. Flow chart of the study

In the first stage of the study, the Chief Physician sent an
official letter to all departments asking IFM employees
with a confirmed COVID-19 diagnosis who were moni-
tored from home and those with close contact with a

167



https://orcid.org/0000-0001-7960-4576
https://orcid.org/0000-0002-1948-4194
https://orcid.org/0000-0002-3383-7830
https://orcid.org/0000-0002-8861-9953
https://orcid.org/0000-0003-0190-6085
https://orcid.org/0000-0003-1173-1506
https://orcid.org/0000-0002-2964-3056
https://orcid.org/0000-0001-8321-6517
https://orcid.org/0000-0003-2413-2721
https://orcid.org/0000-0002-5829-9186
https://orcid.org/0000-0002-1681-1866

) Telehealth service during the COVID-19 pandemic
Istanbul Tip Fakiiltesi Dergisi @ J Ist Faculty Med 2023;86(2):166-175

suspected/confirmed patient to complete a COVID-19
History Form. When the IFM employee completes this
form online and clicks the “send” button, a copy of the
form is sent to their e-mail address and another is sent
to the WEHOC institutional e-mail address. As soon as
the form reached WEHOC, the IFM employees were
contacted by calling the phone number given on their
form from a landline phone and a 21-day remote mon-
itoring process was initiated after obtaining their verbal
consent. The remote monitoring form included ques-
tions about the participant’s descriptive and contact in-
formation, profession and department, pregnancy status
if applicable, COVID-19 contact history, presence of risk
factors, regularly used medications, daily symptoms, and
compliance with isolation rules. Patients were identified
using the case definitions and case management in the
“COVID-19 (SARS-CoV-2 infection) Guide” dated March
23, 2020 from the Ministry of Health General Directorate
of Public Health (13).

In the second stage of the study, the 237 employees
being monitored were contacted by phone between
April 5 and 18, 2021 and asked to complete an online
questionnaire hosted on Google Forms. Of these, 94
employees (39.7%) completed the questionnaire, which
included items about the difficulties experienced during
the last year of the pandemic, any loss experienced
during this period, the need for psychological support,
changes in their use of personal protective equipment
(PPE), and the Posttraumatic Growth Inventory (PTGI).
Relatives who died due to the pandemic were classi-
fied according to their relationship to the health work-
er as first-degree, second-degree, third-degree, and
fourth-degree (14).

The PTGI was developed to measure perceived psycho-
logical growth after traumatic experiences (15). It includes
21 items rated on a 6-point Likert-type scale (0-5) and
yields a total score ranging from 0 to 105. ltems 5, 10-13,
15-19 assess changes in self-perception; items 1-4, 7, 14
assess changes in life philosophy; and items 6, 8, 9, 20, 21
assess changes in relationships with others. Higher scores
indicate greater post-traumatic growth. The original form
of the tool has five subscales. Cronbach’s a coefficients of
internal consistency were 0.90 for the 21-item scale and
ranged from 0.77 to 0.92 for the subscales. In the Turkish
validity and reliability study conducted by Kagan et al.,
the tool was found to be valid and reliable (16).

In addition, in the second stage of the study, we attempt-
ed to obtain vaccination data for the 237 monitored
employees from hospital records. Of the 234 employ-
ees (98.7%) whose records were available, the first and
second doses of COVID-19 vaccine, seasonal influenza
vaccine before and during the pandemic, and pneumo-
coccal-13 vaccine were examined.

Approval to conduct this study was obtained from the
Ministry of Health, and the IFM Clinical Research Ethics
Committee (Date: 17.07.2020, No: 18).

Statistical analysis

Data were evaluated using SPSS version 21.0 package
software (IBM Corp, ARMONK, NY). The Kolmogor-
ov-Smirnov test was used to determine whether numer-
ical data were normally distributed. The non-normally
distributed variables of age and Post-Traumatic Growth
Inventory score also showed normal distribution af-
ter transformation to log10 base. The Chi-square test,
Mann-Whitney U test, and Kruskal-Wallis test were used
in the statistical analysis of the data. The level of statis-
tical significance was accepted as p<0.05, with p<0.017
considered statistically significant if Bonferroni correction
was applied.

RESULTS

The median age of the participants was 35.0 (20.0-65.0)
years. After the 21-day follow-up period, 70 employees
with confirmed COVID-19 diagnoses fully recovered and
returned to work; 67 of those (95.7%) were called to the
IFM COVID-19 Follow-up Outpatient Clinic and were
placed under long-term follow-up. The sociodemograph-
ic characteristics of the employees are presented in Table
1. Neither the health workers themselves nor anyone in
their households had a history of travel abroad within 14
days before presentation.

Risky contact was reported by 200 IFM employees (84.4%)
at presentation, of which 53 employees (26.2%) had very
close contact. Contact occurred most frequently in the
Oncology Institute (n=29) and in the neonatal intensive
care unit (n=24), followed by the gynecology and obstet-
rics (n=19), urology (n=18), COVID-19 ward (n=14), and
pharmacy (n=10) departments. Although contact was
most commonly with patients (n=139, 58.7%), contact
with colleagues was reported by 37 employees (15.6%)
and with relatives, spouses, and children by 24 employ-
ees (10.1%). Another 37 employees (15.6%) did not know
who they had contacted.

The distribution of symptoms according to the day of fol-
low-up is presented in Figure 2 and the distribution of
compliance with isolation rules is presented in Figure 3.

At final follow-up on day 21, symptoms were completely
resolved in 211 (89.0%) of the participants. Comparison
of patients with complete recovery and those with per-
sistent symptoms at final follow-up revealed that 33.3%
of patients with Hashimoto thyroiditis and 40.0% of
those with any cancer diagnosis had persistent symp-
toms (Table 2).
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Table 1. Distribution of socio-demographic

characteristics of IFM employees

Socio-demographic characteristics I(\:":n;g;;
Gender
Female 153
Male 84
Marital status
Married 143
Single 94
Age groups (years)
<30 75
31-50 141
>51 21
Profession
Nurse 88
Doctor 59
Nursing staff, cleaning staff 46
Technician 16
Registration staff 10
Administrative staff 8
Pharmacist journeyman 4
Security guard 3
Other** 3
PCR result
Negative 124
Positive 44
Not performed*** 69
BT result
No pathology (normal) 56
COVID-19 compatible 47
Not performed 134
PCR and/or CT results positive 70
comorbidity
0 150
1 69
=2 18
Patient follow-up status
Working 152
Home isolation 82
Home isolation after hospitalization 3

%*

64.6
354

60.3
39.7

31.6
59.5
8.9

37.1
24.9
19.4
6.8
4.2
3.4
1.7
1.3
1.3

52.3
18.6
29.1

23.6
19.8
56.6
29.5

63.3
291
7.6

64.1
34.6
1.3

*: column percentages, **: Midwife, pharmacist, ***: Among
those who applied after a positive case of COVID-19 in their

department, those who did not have any symptoms

Vomiting
Stomachachea
Palpitation
Diarrhea

Lack of...
Anosmia
Dyspnea
Fever
Myalgia
Sore throat

Headache

Fatique uthefirstfollow ®the lastfollow
Cough
Asymptomatic 89.0

Figure 2. The distribution of symptoms according to the
day of follow-up

No need to stayina separate room
He/she doesn't stay in a separate room
He/she staying in a separate room.

no need to use a mask at home
He/she doesn't use a mask athome
He/she uses a mask at home

no need for isolation

no patient compliance with isolation

the patienthas compliance with isolation X
0 10 20 30 40 50 60 70 80
uthefirstfollow Mthe lastfollow
Figure 3. The distribution of compliance with isolation
rules

Vaccination status could be determined for 234 of the
employees. Of these, 172 (73.5%) had received the first
dose of COVID-19 vaccine, 164 (70.1%) had received the
second dose of COVID-19 vaccine, and 7 (3.0%) had re-
ceived the pneumococcal-13 conjugate vaccine. Season-
al flu vaccination was documented in 10 employees (4.3%)
before the pandemic, 41 employees (17.5%) during the
pandemic, and 5 (2.1%) in both periods. The rate of sea-
sonal influenza vaccination increased significantly during
the pandemic period (y?=7.625; p=0.006).

After one year, a total of 94 employees (39.7%) completed
the online survey. Sixty (63.8%) of the respondents were
women, their median age was 36 (20-65) years, and they
did not differ significantly from the population in terms
of gender or age (p>0.05). Seventy (74.5%) of the partic-
ipants stated that they had difficulty during the last year
due to the COVID-19 pandemic, and none of them had
COVID-19 again during that time. The most commonly
reported problems are shown in Table 3.

Twenty-eight employees (29.8%) expressed the need for
psychological support in the last year; of these, 9 (9.6%)
said that they received psychological support, while 19
(20.2%) stated that they did not/could not get support
even though they needed it. Barriers to getting psycho-
logical support cited in the latter group included not hav-
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Table 2. Factors affecting IFM employees’ persistence of symptom

Age (year=SD) **
Gender (n,%)
Female
Male
Number of comorbidity
0
1
>2
Type of comorbidity (n,%)
Smoking

Cardiovascular diseases

Respiratory

Hypertension

Hashimoto thyroid, hypothyroidism

Diabetes

Cancer

PCR result ***

Negative

Positive

No symptoms at last
follow-up (n=211)

Number
36.9+9.8

135
76

137
59
15

110
32

There are symptoms at
the last follow-up (n=26)

%o* Number %o* 12, p
38.8+9.1 0.337
88.2 18 11.8
0.597
90.5 8 9.5
91.3 13 8.7
85.5 10 14.5 0.289
83.3 3 16.7
90.5 4 95
0.741
88.7 22 1.3
93.3 1 6.7
0.582
88.7 25 1.3
100.0 0 0.0
0.212
88.4 26 1.6
76.9 3 23.1
0.151
89.7 23 10.3
66.7 4 33.3 6.4721;
90.2 22 9.8 0.011
80.0 1 20.0
0.514
89.2 25 10.8
60.0 2 40.0 4.4071;
89.7 24 10.3 0.036
90.2 12 9.8 7.9496;
72.1 12 27.9 0.005

*: Row percentage, **: Student t test, ***: PCR was not performed on 69 employees, only symptom follow-up was performed for 21 days,

P values were obtained by Chi-square test.

Table 3. The most commonly reported problems
during the one-year COVID-19 process

Conditions

Working conditions

Inability to support parents

Someone in the family has COVID19
Losses due to COVID-19

Not being with your spouse or children
Other *

Number
(n=70)

47
31
22
22
20
5

%

67.1
44.3
314
314
28.6
7.1

* Restriction of social life, perception of health workers as a

potential risk, anxiety of infecting others

ing time (n=7, 36.8%), thinking they would overcome the
problem on their own (n=4, 21.1%), having a busy work
schedule (n=2, 10.5%), believing the problem would re-
solve by itself (=2, 10.5%), financial reasons (n=2, 10.5%),
the relevant departments being closed at the start of
the pandemic (n=1, 5.3%), and attempting to cope with
prayer (n=1, 5.3%).

In the PTGI, the participants’ median total score was
62.5 (21.0-126.0) and subscale scores were 30.5 (10.0-
60.0) for change in self-perception, 19.0 (6.0-36.0) for
change in life philosophy, and 13.0 (5.0-30.0) points for
change in relationships with others. Comparisons of
scale scores according to selected variables are shown
in Table 4.
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Table 4. Comparisons of scale scores according to selected variables

Gender
Female (n=60)
Male (n=34)
P

Marital status
Married (n=54)
Single (n=40)
P

Managing the COVID-19 process
Forced (n=24)
Unforced (n=70)
P

Self-perception

score

33.0 (10.0-60.0)
26.5(10.0-60.0)
0.073

29.0 (10.0-60.0)
33.5(10.0-60.0)
0.320

29.0 (10.0-60.0)
30.5 (10.0-60.0)
0.765

Psychological support during the COVID-19 process

Not needing (n=66)

Receiving psychological support
(n=9)

Not receiving/ unable to receive
psychological support (n=19)

p
Change in PPE use case

There has been no change, he
always uses it carefully (n=40)

There has been no change,
sometimes it can be careless (n=22)

He/She uses it more carefully (n=32)
P
1%t dose of COVID-19 vaccine
Yes (n=74)
No (n=20)
P
2" dose of COVID-19 vaccine
Yes (n=73)
No (n=21)
P

27.5(10.0-60.0)’
33.0(20.0-48.0)

39.0(15.0-60.0)'

0.015

30.0(10.0-60.0)

23.5(10.0-53.0)°

38.5(10.0-60.0)
0.017

30.5(10.0-60.0)
31.5(10.0-60.0)
0.982

30.0 (10.0-59.0)
33.0 (10.0-60.0)
0.660

Life philosophy

score

20.0 (6.0-33.0)
16.5 (8.0-36.0)
0.058

18.0 (6.0-36.0)
19.5(8.0-32.0)
0.448

16.0 (6.0-36.0)
19.0(7.0-33.0)
0.236

17.0 (6.0-36.0)
20.0 (8.0-24.0)

22.0(11.0-33.0)

0.076

20.0 (8.0-36.0)

15.0 (8.0-26.0)*

21.0 (6.0-32.0)*
0.026

20.0 (6.0-32.0)
15.0 (8.0-36.0)
0.122

20.0 (6.0-31.0)
15,0 (8.0-36.0)
0.266

Interpersonal

relations score

13.0 (5.0-30.0)
10.0 (5.0-30.0)
0.098

12.0 (5.0-30.0)
14.0 (5.0-30.0)
0.263

10.0 (5.0-30.0)
13.0 (5.0-30.0)
0.255

12.5(5.0-30.0)
16.0 (7.0-21.0)

13.0 (5.0-30.0)

0.341

13.0 (5.0-30.0)

10.5 (5.0-22.0)°

14.0 (5.0-30.0°
0.037

13.0 (5.0-30.0)
12.0 (5.0-30.0)
0.753

13.0 (5.0-30.0)
13.0 (5.0-30.0)
0.917

Total scale
score

65.5 (21.0-122.0)
54.0 (23.0-126.0)
0.059

61.0 (21.0-126.0)
65.0 (23.0-122.0)
0.242

60.0 (21.0-126.0)
63.0 (23.0-122.0)
0.469

58.5%(21.0-126.0)
66.0 (35.0-85.0)

76.0 (31.0-122.0)2

0.041

62.5 (26.0-126.0)

50.0 (23.0-101.0)

74.0 (21.0-122.0)°
0.012

63.0 (21.0-122.0)
62.0 (23.0-126.0)
0.641

63.0 (21.0-120.0)
62.0 (23.0-126.0)
0.964

1,2, 3,4,5, 6: statistically significant groups. . Values are expressed as median (range).

DISCUSSION

Worldwide, both diagnosis and treatment were compli-
cated processes at the start of the COVID-19 pandem-
ic. The gold standard for the diagnosis of SARS-CoV-2
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is real-time polymerase chain reaction (RT-PCR) testing
of nasopharyngeal swab samples, in clinical practice
the reported sensitivity of this test has varied between
42% and 83% due to numerous factors related to symp-
tom duration, viral load, and test sample quality (17). In
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cases of COVID-19 infection, case management in line
with clinical, radiological, and other laboratory findings
is recommended for these patients (18). In this study, RT-
PCR was performed first and computed tomography (CT)
was performed in case of uncertainty. According to the
RT-PCR results, 18.6% of the patients were diagnosed as
confirmed COVID-19, 52.3% as not having COVID-19,
and 11.4% as suspected COVID-19. When RT-PCR and/
or CT were performed, the definitive diagnosis rate in-
creased to 29.5%.

People with chronic health problems and current smok-
ers are not only at high risk of developing clinically severe
COVID-19, but also are at a higher risk of death (19,20).
In this study, 33.7% of the patients had at least one co-
morbid condition. In a meta-analysis study examining co-
morbidities in COVID-19 patients in a similar age group,
the most common comorbidities in 1,786 patients with a
mean age of 41 years were hypertension, cardiovascular
disease, and cerebrovascular diseases (21). Especially for
health workers with chronic diseases, receiving diligent
and attentive telehealth service and monitoring their
symptoms during this follow-up process may have had
a positive impact on their quality of life and coping with
the disease.

Health professionals are at risk of encountering many
asymptomatic infected individuals during their routine
daily work. In the present study, 15.6% of the employees
could not identify anyone as a contact. The most
frequently reported contact was with patients (58.7%) and
colleagues (15.6%), indicating that half of the employees
contracted COVID-19 after contact with their patients.
Moreover, 26.2% of the employees had very close contact
according to the Ministry of Health criteria. This finding
increases the importance of PPE use.

When we evaluated PPE use at the 1-year follow-up,
42.6% of the employees stated that there was no change
and they always used PPE carefully, 23.4% stated that
there was no change and they were sometimes careless
about using PPE, and 34.0% stated that they used PPE
more carefully since the pandemic. As the early symptoms
of COVID-19 are nonspecific, it is not always possible to
identify infected individuals, and standard infection mea-
sures should be applied consistently and correctly when
caring for patients (22). We also determined that 15.6%
of the cases in this study were diagnosed after contact
with infected colleagues. This finding once again demon-
strates the importance of appropriate PPE use in the
workplace and compliance with standard infection pre-
vention rules. This is also important in terms of maintain-
ing workplace health and safety and adequate staffing.

Although the COVID-19 patients under home follow-up
were health professionals, they were still reminded during
phone calls of the importance of isolation measures that

172

should be applied at home. Despite all reminders, only
38.4% of them were in separate rooms at the first fol-
low-up and 35.9% at final follow-up; 38.0% used masks at
home at the first follow-up and 45.6% at final follow-up;
and 27.4% were having difficulty adapting to isolation at
the first follow-up and 31.2% at final follow-up. This shows
that noncompliance with infection prevention rules in the
workplace continues at home. For health professionals
working in real high-risk settings, the perception of in-
fection risk may change after long working hours. A study
conducted among health workers in China showed that
those working at risk had lower infection anxiety (23).

COVID-19 has a wide range of symptoms and can be
confused with many diseases with similar symptomatol-
ogy (24). The health workers in this study most frequent-
ly presented with cough (25.3%), fatigue (16.0%), and
headache (15.2%). Fever at disease onset was detected
in 11.4% of cases. Similar to the results of a systematic
review, a third of the COVID-19 patients in our study were
asymptomatic (25). People who are asymptomatic, have
atypical symptoms, and some COVID-19 patients without
fever pose a risk of transmitting the disease to patients,
other health workers, and the community (24). From this
point of view, the protection of health workers and ear-
ly diagnosis of those who are infected are vital in con-
trolling the pandemic.

In this study, 11.0% of the patients reported persistent
symptoms at the final follow-up on day 21. The most
commonly reported symptoms were stomachache (5.5%)
and headache (5.1%). Stomachache is a less expected
symptom and its persistence is a notable finding. When
we compared patients with persistent symptoms and
those with complete resolution at the last follow-up, we
found that persistence was significantly associated with
Hashimoto thyroiditis, any cancer diagnosis, and positive
RT-PCR test at disease onset. Studies show that many
people with COVID-19, especially those with comor-
bid conditions, do not recover to their previous level of
health in the long term. According to a nationally repre-
sentative study by the UK Office for National Statistics,
approximately 1 in 10 patients with a positive COVID-19
test result was reported to have persistence of symptoms
for 12 weeks or more (26). There is still much uncertainty
regarding how COVID-19 affects people over time and
the impact of comorbid diseases on “long COVID.”

The pandemic has further increased the importance of
vaccination and of the cohort in our study, 73.5% of the
employees had received the first dose and 70.1% had
received the second dose of COVID-19 vaccine at one
year. When evaluated according to first dose, the vac-
cination rate can be considered good. In a systematic
review presenting an updated evaluation of COVID-19
vaccine acceptance rates based on an analysis of eight
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studies, COVID-19 vaccine acceptance rates were re-
ported to be below 60% on average, with the highest
rate among doctors in Israel (78.1%) and the lowest rate
among healthcare workers in the Democratic Republic
of Congo (27.7%) (28). The rate of pneumococcal vacci-
nation, which is among the routine vaccination recom-
mendations for health workers, was only 3% among the
employees in our study, suggesting a serious problem in
terms of adult immunization. Although the participants’
rate of seasonal influenza vaccination increased signifi-
cantly during the pandemic, it is still not sufficient. We
believe that interventions should be implemented to
support this.

As in previous pandemics, health workers have a high risk
of psychological effects associated with the COVID-19
pandemic. Health workers’ exposure to COVID-19 pa-
tients in their centers, being sick and quarantined, fear of
infecting themselves and their relatives, and witnessing
the death of their patients, relatives, or friends results in
the perception of personal danger that increased with
the lethality of the virus. In addition, conditions such as
sudden rises in in-patient admissions and increased work-
load, insufficient protection against contamination, and
a negative institutional culture can also cause difficulties
for health workers. All of these adversities can impair the
psychological health of health workers, causing problems
that may continue in both the short and long term (29,30).
In this study, three quarters of the participants said they
had difficulty during the last year due to the pandem-
ic, mostly related to working conditions (67.1%). One in
three employees experienced loss during the pandemic
period, with 95.5% of those employees saying that losing
their patients was difficult for them. These two findings
support each other.

Pandemics can trigger generalized mental disorders, in-
cluding anxiety and depressive disorders, and posttrau-
matic stress disorder requiring psychological intervention
in health workers. However, further research is needed
to better assess the short- and long-term psychological
consequences of pandemics on healthcare workers and
to minimize their impact (26).

One-third of the employees in our study reported need-
ing psychological support during the pandemic. How-
ever, a fifth of those who needed psychological support
stated that they did not or could not receive support de-
spite being a health worker themselves. In order of fre-
quency, the reasons cited for not getting support were
lack of time, thinking they would overcome the problem
on their own, heavy work schedule, thinking the problem
would go away by itself, financial limitations, closure of
the relevant departments at the start of the pandemic,
and trying to cope through prayer. This shows that as
with vaccination and PPE use, there is a need to support
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health workers in seeking psychological support and
for intervention programs to support and empower the
right people for this. As stated by the The Lancet Global
Health and Kang et al., providing psychological support
using face-to-face or printed resources can also help in
this regard (23,31,32).

In studies conducted in other pandemics, it is stated that
one-third of those affected in the long term may have
permanent psychological problems, develop a tenden-
cy toward higher risk behaviors, and encounter prob-
lems while leading their daily lives (33). When faced with
life-threatening events, people seem to reassess their
goals and priorities, perceive improved social relation-
ships, and appreciate life more. These changes, called
posttraumatic growth, include greater psychological
well-being and correspond to higher functioning in cer-
tain areas after trauma. Although many studies have
investigated the negative consequences of COVID-19
on mental health, very little is known about the poten-
tial positive psychological effects of the pandemic and
whether it can induce posttraumatic growth (23,33).

The results of our study suggest that health workers are
showing evidence of posttraumatic growth by seeing
the positives as well as the negatives caused by the pan-
demic. Growth is not caused by the event itself, but by
the way the event is handled, leading the person to re-
evaluate their personal priorities. It promotes growth in
three areas: self-perception, interpersonal relationships,
and life philosophy (23). In this study, we observed that
the self-perception and total scale scores were signifi-
cantly higher in participants who did not or could not
receive the psychological support they needed during
the COVID-19 pandemic when compared with those
who reported not needing psychological support at
all. This finding suggests that those who do not receive
psychological support despite feeling the need for it
emerge from the pandemic by improving themselves.
Similarly, it was found that those who used PPE more
carefully had higher self-perception, life philosophy, in-
terpersonal relationships, and total PTGI scores. These
last two findings also indicate that individuals with high
awareness can emerge from traumatic situations such
as pandemics by improving themselves. Evidence sug-
gests that people of all ages who experience various
types of traumas can identify positive ways to change
their lives and that these changes are associated with
improved mental health and well-being. In fact, stud-
ies have determined that half of those who experience
trauma show some degree of posttraumatic growth
(24). Our findings demonstrate the efforts toward areas
of posttraumatic growth such as building relationships
with others, greater appreciation of life, discovering
and embracing new possibilities, and positive mental
change. However, further studies with longer follow-up
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are needed to confirm these findings, predict who may
experience these changes, and determine whether
these changes will persist in the future.

This study has some limitations; The most important limita-
tion is the small number of participants who completed the
online questionnaire on Google Forms. Therefore, the results
cannot be generalized. The second is the lack of randomiza-
tion in reaching the sample, and the results of a single-center
study can not be applied to the general population.

CONCLUSION

The results of this cohort study show that health work-
ers, like other members of the community, had some
difficulties obtaining an accurate diagnosis and receiving
psychological support at the beginning of the pandemic.
Psychological problems due to various stressors are inev-
itable during and after the pandemic. To overcome these
problems, protective community mental health services
should be given priority.

It is a remarkable and important finding that the health
workers in our study supported COVID-19 vaccination and
had a high vaccination rate. However, in terms of other
vaccinations, PPE use, and seeking psychological support
when necessary, this study revealed an unexpected lack
of self-protective behavior and even disregard for risks.
These issues are relevant both in routine practice and
emergencies such as the COVID-19 pandemic and should
be addressed through in-service training programs.
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