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Abstract

Objective: The current study aimed to investigate post-Covid-19 symptoms and it is associated factors in
Kurdistan region, Iraq. Methods: A cross-sectional study conducted among the general population. The
study included 454 recovered COVID-19 patients; the questionnaire consists of four parts; starting from
socio-demographic data, Items about the acute and post-COVID-19 status, and other comorbidities of
the individuals. Quality of life was measured by EQ-5D Visual Analogue Scale and finally, WHO severity
scales were used to assess Covid-19 conditions. Data were analyzed in the form of descriptive statistics
and using SPSS version 24.0 (IBM Corp., Armonk, NY, USA). Results: The vast majority (75.6%)
experienced post-symptoms for about 3 months or less. Post Covid-19 was found to be significantly (p
< 0.05) related to gender, quality of life, and duration of symptoms. Common symptoms were fatigue
203 (44.7%), Myalgia 99 (21.8%), Sleep disturbance 84 (18.5%), Anosmia and Headache 65(14.3), and
64 (14.1) respectively. Nonetheless, we also observed a significant association between disease severity
and the number of acute symptoms with post-COVID-19 symptoms. Conclusion: The bulk of the study's
survivors reported experiencing post-COVID-19 symptoms. As a result, there is a critical requirement
for evaluation and rehabilitation following the recovery, thus careful coordination between COVID-19
healthcare facilities and public hospitals is needed.

Keywords
Covid-19, post-acute Covid-19, Disease Severity, Quality of life, Kurdistan region, Iraq

Coronavirus disease 2019 [COVID-19] is a (SARS-CoV-2) [1]. COVID-19 was classified
severe respiratory disease caused by a novel as a pandemic disease by the World Health
coronavirus that was discovered in late 2019 Organization on March 11, 2020 [2]. As of 23
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December 2021, there were a total of 380,017
confirmed cases, 370,560 recovered, and
7,083 deaths in the Kurdistan region [3].
COVID-19 is a heterogeneous virus that
manifests itself with a wide spectrum of
symptoms, from asymptomatic to life-
threatening and fatal diseases [4,5]. Most of
the infected patients completely recover after
the COVID-19 infection. However, a
substantial proportion of patients continue to
have symptoms long past the time that they
recovered from the initial phases of COVID-
19 disease [6].

A constellation of persistent symptoms has
been seen in survivors of previous coronavirus
infections, such as the SARS epidemic of 2003
and the Middle East respiratory disease
(MERS) outbreak of 2012, indicating caution
for clinically severe COVID-19 aftereffects
[7]. Post-acute COVID-19 is defined as a
condition in which the disease manifestations
are extended beyond three weeks since the
onset of symptoms including fatigue, anosmia,
headache, and cough [8]. The mechanisms
behind these symptoms are not very well
understood [9], but they are more common in
people with post-ICU syndrome, post-viral
fatigue syndrome, permanent organ damage,
and others, which could cause post-COVID
syndrome [10].

Even though Post covid-19 was assumed to be
limited to hospital survivors at first, it is now
clear that the majority of instances are
documented even in those who were not
hospitalized or who did not seek medical help
right away [11,12].

Furthermore, patients with severe acute
respiratory syndrome (SARS) experienced
significant reductions in their overall quality
of life [13]. Post-acute COVID-19 emphasizes
the significance of patient care since the
symptoms can have a considerable influence
on day-to-day activities and the improvement
of knowledge regarding the typical course of a
COVID-19 disease [14]. Many studies
examining the presence of post-COVID-19
symptoms have been published recently.
Research conducted on hospitalized patients
in Basra, Iraq, and followed up days to weeks
following their recovery, revealed that about
62.3% of survivors experienced post-COVID-
19 symptoms [15]. More specifically and for
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better understanding of survived cases of
COVID-19, the current study aims to assess
post-Covid-19 symptoms and it is associated
factors among Kurdish population.

Methods

Study design and participants

To enroll people from Iraq's Kurdistan region
(Hawler, Duhok, and Sulaymaniyah), a cross-
sectional study design was conducted. It took
an average of 10 minutes to answer all of the
questions that were collected between
September 15, 2021, and December 15, 2021.
Survey Monkey® was used to conduct an
English-Arabic-Kurdish questionnaire
designed by the researchers and submitted
online. To reach participants across Iraqi
Kurdistan's three governorates, the
questionnaires were sent by email and social
media platforms including Viber, Facebook,
Messenger, and what’s App. Pages and groups
of different sorts were employed, namely
(political, medical, public, music, poetries,
psychiatric, teachers, students, governmental
employees, and private sectors). In addition,
the authors visited major public places,
individually inviting people to take part in the
research. The researchers recruited the vast
majority of their subjects by conducting face-
to-face interviews. They visit a variety of
locations, including restaurants, hospitals,
retail malls, universities, and public roads, to
get a more accurate population. So that older
adults who do not use social media or persons
who are illiterate will have an equal
opportunity to participate in the study. Each
participant’s informed consent was obtained
after being made aware of the study's aim and
objectives.

Tools of study

The questionnaire was developed based on a
comprehensive study of the literature review
from earlier research with common objectives
[16,17].

The questionnaire was divided into four main
parts. Part one was related to the socio-
demographic characteristics of the sample,
which include gender, age, marital status,
smoking, alcohol use, height, and weight. The
second part consists of items related to acute
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and post-COVID-19 characteristics and
manifestations for example (Receiving
vitamins during Covid-19, whether having a
chronic disease or not, duration of
experiencing Post-Covid-19 symptoms, acute
and persistent symptoms, where you take
medication during covid-19, etc.). The EQ-
5D Visual Analogue Scale (EQ-5D VAS) was
used to ask individuals to indicate their overall
health status before and after the Covid-19
period on a vertical visual analog scale, which
ranges from (0), which indicates the worst
health, to (100), which indicates the highest
health as a third part of the questionnaire.
WHO COVID-19 technical guidelines were
used to classify the severity of the COVID-19
disease as mild to moderate, severe, and
critical as a fourth part [18].

Inclusion and Exclusion criteria

Participants included in this study declared
that they have been diagnosed with COVID-
19 before the time of the questionnaire. Also,
only Kurds who were at least 18 years and
older and had the mental competence to give
their consent and participate in face-to-face
and online interviews were allowed to
participate in the study. The exclusion criteria
also included those who declined to take part
in the study and those who did not answer a
few questions.

Sample size

The sample size was determined using
Cochrane’s formula [19]. According to the
cross-sectional study's criteria in the
Cochran equation, The Z is 1.96 for the
normal distribution, p for a large population
0.50 was expected post-COVID-19 cases, q
was non-infected persons by the COVID-19,
and was the 0.05 acceptable margin of error.
384 patients from general population were
the required sample size for this study. The
sample size was increased by 18% to
compensate for missing information and the
rejection rate.

The sample was increased by
384*%0.18= 69.12 (rounded to
384+70=454 final sample size.

Ethical Considerations

18%,
70),

The authors received ethical approval from

Duhok Polytechnic University and the local
health ethics committee of the Duhok General
Directorate of Health (reference number
24102021-10-19). Informed consent was also
obtained from study participants, who were
assured that their personal information was
kept confidential throughout the study.

Statistical analyses

The demographic data were analyzed through
descriptive statistics (Percent, frequency).
Factors were analyzed through a chi-square
test to determine significant values. T-test was
used to compare the group of participants
having or not having post-COVID-19
symptoms. P-values (statistical significance p
< 0.05, highly significant p < 0.001) were
determined. Version 23 of IBM SPSS
Statistics was wused (IBM Corporation,
Armonk, New York, USA).

Results

Table 1 shows that the post-recovery
symptoms presented in different categories of
socio-demographic  data  without any
significant differences (P>0.05). The socio-
demographic data included the categories of
age, gender, marital status, height, weight,
smoking, alcohol drinking habits,
comorbidities, and whether or not to receive
COVID-19 vaccines.

This table also shows that the duration of
post-recovery symptoms has a significant
association with the presence of post-
recovery symptoms (p<0.001). Additionally,
the health status of participants before
getting COVID-19 infection was better
among those who did not develop post-
recovery symptoms of COVID-19 M (SD)=
84.31 (18.658) which is higher than those
who developed post-recovery symptoms
after that M (SD)= 78.94 (17.857), t=2.941,
de=452, p=0.004. The same significant
findings appeared with the health status of
participants in the period of post-COVID-
19 infection. Those who did not develop
post-recovery symptoms had a better mean
of a healthy status M (SD)= 81.51 (20.330)
compared to those who did not develop
post-recovery symptoms M (SD)= 73.87
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(19.323), t=3.843, df=452, P<0.001.

Table 1: Post-COVID-19 Symptoms according to patients' baseline characteristics (N=454).

Demographic characteristics Yes FNOS:t;gg;) very s;;\r;l)pt((l)\]m:sl ) X3/t | df | P-value
Age 3.9072 | 2 0.121
<40 years 232 (74.4) 115 (81)
40-64 years 74 (23.7) 27 (19)
265years 6 (1.9) 0 (0)
Gender 3949 | 1 0.054
Female 161 (51.6) 59 (41.5)
Male 151 (48.4) 83 (58.5)
Marital status 54672 | 3 0.092
Single 103 (33) 61 (43)
Married 203 (65.1) 81 (57)
Divorced 2 (0.6) 0 (0)
Widow 4 (1.3) 0 (0)
Height 1.2912 | 2 0.537
<150 cm 4 (1.3) 1 (0.7)
150-169 cm 160 (52.5) 67 (47.5)
2170 cm 141 (46.2) 73 (51.8)
Weight 0.133 | 3 0.981
<50 Kg 11 (3.6) 6 (4.3)
50-74 Kg 167 (55.1) 78 (55.3)
75-99 Kg 119 (39.3) 54 (38.3)
2100 Kg 6(2) 3 2.1
Smokers 59 (18.9) 24 (16.9) 0.264 | 1 0.695
Alcohol drinkers 15 (4.8) 9 (6.3) 0.456 | 1 0.652
Significant Comorbidities 4.186* | 4 0.375
0 267 (85.6) 131 (92.3)
1 35 (11.2) 9 (6.3)
2 8 (2.6) 2 (1.4
23 2 (0.6) 0 (0)
Received COVID-19 vaccine 1.126 | 2 0.583
Not vaccinated 144 (46.2) 59 (41.5)
Vaccinated 168 (53.8) 83 (58.5)
Duration of post recovery symptoms 21.134 | 2 | <0.001
<3 months 236 (75.6) 133 (93.7)
>3 months 16 (5.1) 3 2.1
Health status (EQ-VAS) pre COVID-19 M(SD) 78.94 (17.857) 84.31 (18.658) 2.931 [452] 0.004
Health status (EQ-VAS) post Covid-19 M(SD) 73.87 (19.323) 81.51 (20.330) 3.843 [452] <0.000
X2Chi square test, a Fisher’s Exact Test, df is a degrees of freedom, P>0.05 shows significant association.

Table 2 demonstrates the percentages of
COVID-19 acute symptoms and post-recovery
symptoms among the participants. The most
common symptoms of COVID-19 during the
acute infection, were fatigue (83.7%), fever
(77.1%), myalgia (69.4%), headache (63%), and

anosmia (55.5%) respectively. To some degree
differently, the most common post-recovery
symptoms were fatigue (44.7%), myalgia
(21.8%), sleep disturbances (18.5%), anosmia
(14.3%), and headache (14.1%) respectively.

Table 2: Covid-19 symptoms and post recovery symptoms among the participants

Symptoms Acute COVID-19 symptoms n (%) Post recovery symptoms n (%)
Fever 350 (77.1) 18 (4)
Cough 233 (51.3) 40 (8.8)

Dyspnea 103 (22.7) 32.(7)
Chest pain 103 (22.7) 22 (4.8)
Headache 286 (63) 64 (14.1)

Myalgia 315 (69.4) 99 (21.8)

Fatigue 380 (83.7) 203 (44.7)

Sleep disturbances 249 (54.8) 84 (18.5)

Anosmia 252 (55.5) 65 (14.3)

Ageusia 236 (52) 42 (9.3)
Gastrointestinal symptoms 123 (27.1) 18 (4)

Table 3 reports the association of acute COVID-
19 infection symptoms to the rate of post-Covid-
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19 symptoms among the participants who
developed post-recovery symptoms (n=306). The
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acute COVID-19 symptoms which have a
significant association with the development of
post-recovery symptoms were cough (75.5%),
dyspnoea (81.6%), headache (73.1%), and
myalgia (73.7%). About 72.6% and 76.7% of

disturbances respectively during acute infection.
The associations seem to be highly significant
statistically (p<0.001). The acute COVID-19
symptoms which do not show significant
association with post-recovery symptoms were

participants experienced post-COVID-19 fever, chest pain, anosmia, ageusia, and
symptoms in those having fatigue or sleep gastrointestinal symptoms (p<0.05).
Table 3: Association of acute COVID-19 symptoms to the rate of post COVID-19 symptoms
Acute COVID-19 Symptoms Yes (NP=035(t)6C)OVID symllzltgr?;]:l ) X2 df| P-value
Fever 244 (69.7) 106 (30.3) 0699 |1 0.470
Cough 176 (75.5) 57 (24.5) 10.339 |1 0.002
Dyspnea 34 (3L.6) 19 (18.4) 12.204 | 1 0.002
Chest pain 76 (73.8) 27 (26.2) 1.589 1 0.228
Headache 209 (73.1) 77 (26.9) 6.818 1 0.012
Myalgia 232 (73.7) 83 (26.3) 11.626 1 0.001
Fatigue 276 (72.6) 104 (27.4) 16574 | 1] <0.001
Sleep disturbances 191 (76.7) 58 (23.3) 16.355 1 <0.001
Anosmia 178 (70.6) 74 (29.4) 0.964 1 0.360
Ageusia 165 (69.9) 71 (30.1) 0.325 1 0.613
Gastrointestinal symptoms 93 (75.6) 30 (24.4) 3.723 1 0.068
X2Chi square test, 2 Fisher’s Exact Test, df is a degrees of freedom, P>0.05 shows significant association.

Table 4

shows the Association of clinical

presentations to the percentages of post-
Covid-19 symptoms among the participants
(n=306). The severity of acute COVID-19
symptoms was significantly associated with the
rate of post-Covid-19 symptoms. Those who
developed asymptomatic or mild to moderate
severity acute COVID-19 infection were less
likely to present with post-COVID symptoms
(4.2% and 81.7%) compared to those who do
not develop post-COVID symptoms (7% and
87.3% respectively). The severe and critical
status of acute COVID-19 infection was

associated with a higher rate of post- COVID-
19 symptoms (12.4% and 1.6%) compared to
those who do not develop post-recovery
symptoms (5.6% and 0% respectively. The
number of acute COVID-19 symptoms was
also highly significantly associated with the
rate of post-COVID-19 symptoms. The higher
number of acute symptoms the higher
percentage of post-COVID-19 symptoms.
Those who have 5 acute COVID-19 symptoms
or more had a higher rate of developing post-
COVID-19 symptoms (73.7%).

Table 4: Post-COVID-19 symptoms according to the clinical presentation (n=454)

Clinical presentation Yeng\sItzg(%\)/ID-D SI}\}T%SIZ? 0) X2 df| P-value
Acute COVID-19 severity 8.290* |3 0.033
Asymptomatic 13 4.2) 10 (7)
Mild-moderate 250 (81.7) 124 (87.3)
Severe 38 (12.4) 8 (5.6)
Critical 5 (1.6) 0 (0)
Number of acute symptoms 38.739 [ 5] <0.001
0 8 (2.6) 3.0
1 2 (0.6) 12 (8.5)
2 12 (3.8) 14 (9.9)
3 27 (8.7) 23 (16.2)
4 33 (10.6) 18 (12.7)
25 230 (73.7) 72 (50.7)
Management 3.670 |3] 0.303
At home without physician 158 (50.6) 84 (59.2)
Out patient 133 (42.6) 48 (33.8)
In patient 11 (3.5) 4 (2.8)
None of the above 10 (3.2) 6 (4.2)
Receiving vitamins during acute infection 2680 |1 0.066
Yes 244 (78.2) 101 (71.1)
No 68 (21.8) 41 (28.9)
X2Chi square test, 2 Fisher’s Exact Test, df is a degrees of freedom, P>0.05 shows significant association.
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Furthermore, the place and way of
management of acute COVID-19 infection
were not associated significantly with the
presence of post-recovery symptoms (p>0.05).
And interestingly, receiving vitamins during
acute infection was also not associated
significantly with the presence of post-
COVID-19 symptoms

Discussion

The post-Covid-19 period in Kurdistan region is
poorly understood, for this reason, we studied
Post COVID-19 symptoms in 454 infected
individuals who decelerated and experienced
symptoms in the acute infection phase. Studies
Found 13.3% to 96% of participants had
persistent symptoms. Differences in reported
results could be attributed to research population
(inpatients/outpatients, infection severity), study
methods (patient self-reporting, questionnaire
type, outpatient clinic/inpatients discharged),
and the period following infection [17].In the
present study, post-COVID-19 symptoms were
recorded for about 67.4% of the recovered cases.
In line with other studies, our finding showed
that the proportion of post-COVID-19
symptoms was higher among females than
males. Similarly, the presence of COVID-19
onset symptoms and long-term post-COVID
symptoms was also associated with female sex,
according to multi-center cohort research [20].
Gender differences should be taken into
consideration when managing individuals who
have recovered from COVID-19 and
experience  post-COVID  sequelae  [21].
However, we did not find any association
between age and having comorbidities with
post-covid-19 symptoms [22]. One reason
could be that Post covid-19 symptoms persist
even among young and healthy individuals.
Another reason was that the majority of
participants had no comorbidities. In contrast
to our result, other studies found a significant
association [23,24]. Also, we found that the
majority of survivors experienced symptoms for
three months or less. Similarly, a systematic
review that included 31 papers found that
COVID-19 sequelae persist for 14 days to three
months [18]. According to other studies,
symptoms can last for 6 to 12 months and up
to 1 year [25,26]. It is unknown why certain
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COVID-19 individuals have longer symptoms.
However, viral dosage and host-dependent
variables, such as genetic factors or anti-
inflammatory cell and protein activation, can
affect infection outcomes [27].

However, during the acute phase of Covid-19,
its impact on Quality of life has already been
reported [28]. We asked individuals to assess
their health status both during and post the
Covid-19 pandemic. During the post-phase,
we discovered that the overall mean quality of
life worsened and was significantly associated
with symptoms. Multiple studies have assessed
the persistence of poor quality-of-life
symptoms after COVID-19 [27,29].
Consistent with our findings, other studies have
found that fatigue is the most common post-
COVID-19 symptom [30,31]. Other common
symptoms were myalgia sleep disturbance
Anosmia and headache these results match
those of a study in Saudi Arabia [18]. Also,
consistent with those of other research [32],
some symptoms, such as dyspnea, chest pain,
myalgia, cough, etc., were more prevalent than
others [33,34].In alignment with a large
systematic review and a follow-up research
conducted in Italy, fewer symptoms of
gastrointestinal ~ problems, fever, chest
discomfort, cough, and dyspnea were reported
in the post-covid-19 period [16,35].

In particular, we revealed a high correlation
(P>0.05) between acute phase symptoms
(fatigue, myalgia, sleep disturbance, cough,
etc.) that lasted long after recovery than other
symptoms. This highlighted that certain
symptoms may subside gradually and requires
time to fully heal, while others are time-
related and recover after infection. A cross-
sectional study with 158 recovered patients by
Igbal et al. reported that there was no
correlation between time since recovery and
some post-COVID-19 symptoms [36].

The study found that the disease severity and
post-COVID-19 symptoms were significantly
related. Larijani et al. a very recent cohort study
found that Iranian participants with severe
COVID-19 had more severe post-recovery
symptoms than those with mild to moderate
disease [37], additional evidence is provided [23].
Interestingly, also  statistically  significant
(p>0.001) association between the numbers of
acute symptoms with post-recovery symptoms
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were observed. Our findings are consistent with
those of Peghin et al., also observed that some
early symptoms are linked to long COVID,
highlighting that it could be a substantial risk
factor for SARS-CoV-2 long manifestation [16].
Similar results have also been shown by a study
done in Iran [37]. In addition, a severe type of
COVID-19 typically results from experiencing
more symptoms in the early stages of the illness,
which activates a significant immune response
and cytokine production. So it makes sense to
expect increased organ damage that will require
extensive care and treatment and may cause
long-term complications (25).

Limitations

First, because this study is cross-sectional, this
type of design provides a snapshot of post-
COVID-19 symptoms at one specific time. So a
follow-up study with diagnosed test results such
as PCR may strengthen the results of the current
study. Secondly, this study is based on a
questionnaire of self-reported symptoms from
survivors, which could introduce selection bias.
Thirdly, we surveyed patients to find out how
severe their symptoms were still in the acute
stage. As a result, there could be gaps in how
severely patients report their symptoms.

Conclusion

The majority of survivors in this cross-
sectional study had  post-COVID-19
symptoms. The most prevalent symptoms were
fatigue, myalgia, and sleep disturbance.
Female gender, duration of recovery, and the
severity of the acute phase were significantly
related to  post-covid-19. Moreover,
rehabilitation and management are essential
for maintaining a good quality of life after
acute recovery.
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