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Abstract

Introduction: Long COVID-19 refers to a range of symptoms and complications that persist after being infected with COVID-19 or develop
some time after recovery. Our study aimed at assessing the prevalence of long COVID-19 in Duhok city, Iraq and its correlation with
epidemiological and clinical variables.

Methodology: This cross-sectional study was conducted between March and August 2022. A questionnaire was used for data collection from
participants aged 18 and older. The questionnaire included demographic information and clinical data.

Results: Among the 1039 participants, (49.7%) were male with a mean age of 34.048 + 13 years. Total infected volunteers were 492 (47.4%),
out of which 20.7% did not have long COVID-19 and 26.7% had long COVID-19. The most common long COVID-19 manifestations were
fatigue (57%), hair loss (39%) and loss/change in the sense of smell or taste (35%). Correlation between the variables gender, comorbidities,
age, and duration of infection, and long COVID-19 were significant (p values = 0.016, 0.018, 0.001, and 0.001 respectively).

Conclusions: There was a significant correlation between long COVID-19 cases and age, gender, comorbidities, and duration of infection. The
data of this report can be used as a baseline for studies that may help further understand long COVID-19 sequelae.
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Introduction

Coronavirus disease 2019 (COVID-19), the global
pandemic declared by the World Health Organization
(WHO) on March 11, 2020, is a highly contagious viral
disease caused by a novel coronavirus named severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-
2). This virus is a member of a large family of viruses
called coronavirus [1,2]. The virus spread across the
globe rapidly resulting in devastating consequences on
every person’s social, economic, mental and physical
health [2]. On March 1% 2020, the first case of COVID-
19 was recorded in the Iraqi Kurdistan Region and
eventually it spread across the region in spite of the
strict prevention measures [3]. The clinical spectrum of
COVID-19 can vary: asymptomatic, mild illness,
severe respiratory failure, multi-organ failure, and death
with a mean incubation period of 5.1 days [2]. Recovery
time needed for mild SARS-CoV-2 infection usually
extends between 7—10 days after the onset of symptoms
and it may take up to 3—6 weeks in severe/critical cases
[4]. Recently, there has been increased awareness about
the long-term outcomes of COVID-19 infection which

is informally called long-COVID syndrome [5]. Long
COVID syndrome is also known by the terms long-
COVID-19, long haulers, and post COVID-19
syndrome [6,7]. In general, it refers to the persistent,
recurrent, or new symptoms and complications that
continue after four weeks of recovery from COVID-19
infection. In this case, although the patient tests
negative with the SARS-CoV-2 PCR indicating
microbiological recovery, he/she is still not clinically
recovered [5,8,9,7]. The exact mechanism behind this
has not been defined yet, many theories have been
suggested including sequelac of organ damage,
sequelae of critical illness, complications of infection,
re-infection, and relapse. Psychological factors like
post-traumatic stress may also contribute to the
development of symptoms. The most common
symptoms reported include fatigue, headache, attention
disorders, hair loss, and dyspnea [4]. Other symptoms
that may be present are chest pain, palpitation, anosmia,
dysgeusia, cough, ear pain, rhinorrhea, nausea, loss of
appetite, arthralgia, myalgia, memory loss, inability to
concentrate (brain fog), insomnia, mood change,
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paresthesia, headache and red eyes [10]. In this study,
we aimed to evaluate the prevalence of long COVID-19
in Duhok city, Iraq and its correlation with different
variables.

Methodology
Study design and sample collection

This cross-sectional study was conducted between
March and August 2022 in Duhok city; Kurdistan
Region of Iraq. Data collection was carried out in major
health facilities in the city. Since there was no recorded
data regarding the prevalence of long COVID-19 in this
region, a prevalence of 50% was estimated and used in
the calculation of sample size. The sample size was
calculated to be 883 subjects using a confidence interval
of 95% (standard value = 1.96), margin of error of 0.05,
design effect of 2 and expected participation rate of
0.85. We interviewed 1039 individuals. Participants
younger than 18 years of age and those who did not give
consent were excluded. Participants were asked to
participate voluntarily and were interviewed face to
face with a questionnaire.

Questionnaire

A questionnaire was designed to include socio-
demographic and clinical data. The data included age,
gender, occupation, smoking status, preexisting
comorbidities, type of comorbidities, vaccination
history, duration of COVID-19 infection, symptoms
and type of treatment given.

The severity of symptoms of COVID-19 was
classified into (0. Mild; 1. Moderate; 2. Severe; 3.
Critical) [11,12]. Mild cases were defined as no
symptoms or sign of pneumonia and normal imaging,
whereas, the presence of symptoms and signs of
pneumonia with a positive imaging for pneumonia,
normal respiratory rate and oxygen saturation of 93-
95% at rest was classified as moderate. Further, if
participants had radiological evidence of pneumonia in
addition to respiratory distress, oxygen saturation of <
93% at rest, or arterial partial pressure of oxygen
(PaOy)/fraction of inspired oxygen (FiO,) <300 mmHg
(I mmHg = 0.133 kPa), they were defined as severe
cases. The participants were asked about the presence
of specific symptoms associated with COVID-19
during the period of infection and after 4 weeks from
infection. They were given the option to add any other
symptom not included in the questionnaire.
Additionally, participants were questioned about the
presence of a gap between developing long COVID-19
and recovering from COVID-19.
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Definitions

The study participants were defined based on
symptoms and their duration and, real time reverse
transcriptase polymerase chain reaction (RT-PCR) test.

Participants were categorized into no COVID-19
infection, COVID-19 infection without developing long
COVID-19, and COVID-19 with developing long
COVID patients. The ‘no COVID-19’ group included
participants who never had a positive SARS-CoV-2
RT-PCR test. COVID-19 without long COVID-19
group were participants who had a positive SARS-
CoV-2 RT-PCR test before regardless of the presence
of symptoms and did not have long COVID-19
symptoms. COVID-19 with long COVID-19 group
included participants who had a positive SARS-CoV-2
polymerase chain reaction (PCR) test and had
persistent, recurrent, or new symptoms that continued
after 4 weeks of COVID-19 infection and were not
interrupted by an alternative diagnosis [13].

COVID-19 infection of participants who were
included in the study was confirmed by using RT-PCR
test according to the protocol followed locally. Two sets
of primers were used for identification of SARS-CoV-
2 virus in two separate reactions that targeted two
different conserved regions. The first reaction targeted
the conserved region of the E-gene (76 bp) using
LightMix Modular SARS Wuhan CoV E-gene (TIB
Molbiol, Berlin, Germany). The second reaction
targeted a 100 bp long fragment from a conserved
region of the RNA-dependent RNA polymerase (RdRP)
gene using LightMix Modular Wuhan CoV RdRPgene
(TIB Molbiol, Berlin, Germany). The test was
considered positive if the results of both reactions were
positive, whereas, the test was considered negative if
the outcomes of both reactions were negative. If one of
the reactions was positive and the other negative, the
results were deemed invalid [11].

Statistics

The data analysis was performed using the Minitab
software version 17. The results were presented in
terms of the mean, standard deviation (SD) values, odds
ratio (OR), standard error (SE) and confidence intervals
0f95% (CI 95%). Logistic regression analysis was used
to evaluate the association between long COVID-19
prevalence and the different variables that may increase
its prevalence. The Chi-square and E-tests were used
for the analytical assessment and p values of < 0.05
were considered statistically significant.
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Ethics

The study was approved by the Scientific
Committee of the University of Zakho, College of
Medicine (UoZEC 2022/23). Verbal consent was
obtained from each participant prior to answering the
questionnaire.

Results
Characteristics of participants

The study was conducted on a total of 1039
participants of which 516 (49.7%) were male and 523
(50.3%) were female. The mean age was 34.048 + 13
years (Table 1).

Characteristics of participants that were infected with
COVID-19

Of the 1039 participants we interviewed, 492
(47.35%) were infected with COVID-19. Their
characteristics are shown in Table 2.

Characteristics of participants with long COVID-19

Long COVID-19 was reported by 277/492 (56.3%)
participants with COVID-19 infection in this study and
its prevalence among total study participants was
26.7%. The characteristics of this group are shown in
Table 3.

Clinical features of participants infected with COVID-
19

Table 4 presents the prevalence of symptoms
related to COVID-19 and long COVID-19. Fatigue was
the most common symptom in both COVID-19 and
long COVID-19. Other long COVID-19 manifestations
were hair loss (n = 109, 39%)), loss/change in the sense
of smell or taste (n = 97,35%), joint or muscle pain (n =
79, 28.5%), cough (n = 74, 26.7%), problems with

Table 2. Characteristics of participants who were infected with
COVID-19.

Characteristics n (%)
Age (mean/SD) 22.62/12.92
Gender

Male 254 (51.6)
Female 238 (48.4)
Comorbidities

Present 108 (22)
Absent 384 (78)
Severity of symptoms

Mild 195 (40%)
Moderate 219 (45%)
Severe 74 (15%)
Critical 4(0.01%)

Duration of symptoms (mean /SD) 10.15/6.32

SD: Standard Deviation.
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memory or concentration (n = 68, 24.5%) and post-
exertional malaise / poor endurance (n = 65, 23.5%).

Correlation between different variables and long
COVID-19

The COVID-19 cases were classified according to
their severity into mild, moderate, severe and critical.
There was a significant correlation between COVID-19
and long COVID-19 cases based on the severity (p
value = 0.001). The majority of the COVID-19 cases
were moderate (n = 219), followed by mild (n = 195),
severe (n = 74) and critical (n = 4). Similarly, the
majority of long COVID-19 cases were moderate (n =
139), followed by mild (n = 73), severe (n = 61) and
critical (n = 4). Correlations between different the
variables gender, comorbidities, age, and duration of
infection, and long COVID-19 were significant (p
values = 0.016, 0.018, 0.001, 0.001 respectively)
(Tables 5 and 6).

Table 1. Characteristics of all participants.

Characteristics n (%)
Age (mean/SD) 34.048 /13
Gender

Male 516 (49.7)
Female 523 (50.3)
Uninfected with COVID-19 547 (52.65)
Infected without long COVID 215 (20.7)
Infected with long COVID-19 277 (26.7)

SD: Standard Deviation.

Table 3. Characteristics of participants who developed long
COVID-19.

Characteristics n (%)
Age (mean/SD) 37.285/14.2
Gender

Male 118 (42.6)
Female 159 (57.4)
Comorbidities

Present 82 (29.6)
Absent 195 (70.4)
Severity of symptoms

Mild 73 (26.3)
Moderate 139 (50)
Severe 61 (22)
Critical 4(1)
Duration of symptoms of long COVID-19 6.1/6.6
(months) (mean /SD)

SD: Standard Deviation.
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Table 4. Clinical features of COVID-19 and long COVID-19.

Symptoms
Fatigue

Post-exertional malaise / poor endurance

High temperature

Loss/change in the sense of smell or taste

Hair loss

Problems with memory or concentration

Difficulty sleeping
Dizziness

Headache

Mood changes
Dyspnea

Palpitation

Cough

Chest pain

Pins and needle

Joint or muscle pain
Menstrual irregularities
Rhinorrhea

Loss of appetite

Red eyes

Change in bowel habit
Abdominal pain

Table 5. Correlation between different variables and long COVID-19.

Variable

Gender

Male

Female
Smoking

Yes

No
Comorbidities
Yes

No

History of COVID-19 vaccination
Yes

No

OR: Odd Ratio; CI: Confidence Intervals.

No. of infected cases with
COVID-19

254
238

193
299

108
384

61
431

During infection n (%)

444 (90)
242 (49.2)
424 (86.2)
351 (71.3)
132 (26.8)
127 (26)
212 (43)
210 (42.7)
377 (76.6)
178 (36)
162 (33)
133 (27)
311 (63.2)
161 (32.7)
99 (20)
347 (70.5)
18 (3.6)
127 (25.8)
324 (66)
93 (19)
125 (25.4)
92 (18.7)

No. of infected cases with

long COVID-19

118
159

118
159

82
195

28
249

Table 6. Association between age or duration and long COVID-19 using #-test.

Variables

Age

long COVID-19
COVID-19
Duration

long COVID-19
COVID-19

SD: Standard Deviation SE: Standard Error.

Mean StDev
37.3 14.2
30.6 11.7
13.05 7.28
7.24 5.36

SE Mean

0.85
0.8

0.44
0.37

J Infect Dev Ctries 2023; 17(6):805-811.

Long COVID n (%)
158 (57)
65 (23.5)

6(2)
97 (35)
109 (39)

68 (24.5)

19 (7)

22 (8)
23 (8.3)

19 (7)

35 (12.6)
20 (7)
74 (26.7)
26 (9.4)
12 (4)
79 (28.5)
15(5.4)
1(0.4)

22 (8)

6(2)
4(1.4)
4(1.4)

p value OR CI

0.016 1.44 1.07-1.93
0.36 0.87 0.64-1.17
0.018 0.67 0.48-0.93

0.34 1.26 0.78-2.02

p value CI

0.001 4.43-9.01

0.001 4.69-6.93
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Discussion

With the increase in the number of patients who
have recovered from COVID-19, data on the post-acute
COVID-19 symptoms and complications are now
available. Long COVID-19 is defined as the continuity,
recurrence, or development of new symptoms after 4
weeks of recovery from COVID-19 and without
interruption by an alternative diagnosis [5,7,8].
Although numerous studies have been conducted in
Kurdistan region after the outbreak of COVID-19
regarding the prevalence, prognosis, psychological
impact, and several other aspects of COVID-19, there
is lack of data about the prevalence of long COVID-19
[14-17]. To the best of our knowledge this is the first
cross-sectional study in the literature to evaluate the
prevalence of long COVID-19 among Kurdistan-
Duhok population. Based on our results, 1 out of 2
people infected with COVID-19 will develop long
COVID-19.

In this study, the positivity rate of COVID-19 was
56.3%. Among them, 26.7% of participants who
contracted the infection developed long COVID-19.
Comparably, the prevalence of long COVID-19 cases
was 60% in a cross-sectional study conducted in Basra
City-Southern of Iraq [18] and 62.3% in a retrospective,
uncontrolled and observational cohort study in Iran
[19]. However, meta-analysis and systematic review
which analyzed 41 studies stated that the global
prevalence of long COVID-19 was 43%, with wide
variation among the included studies from 9% to 81%
[14]. This variation in the prevalence might be due to
the population studied, different variants of the virus
affecting the region and genetics of the participants.

The prevalence of long COVID-19 was higher in
females than males. We found a significant association
between gender and long COVID-19. Similar
observations have also been reported in literature
[18,20-22]. In contrast, some other studies found no
significant association between female gender and the
risk of developing long COVID-19 [23,24]. The higher
proportion of females with long COVID-19 could be
due to higher level of stress among them, their genetic
makeup, or hormonal changes.

Age was also identified as a potential risk factor
associated with increased long COVID-19. Our
findings were in agreement with studies which claimed
that age was a significant risk factor for long COVID-
19 [18,23,25,26]. This may be due to the weak immune
system associated with increasing age.

We found a significant association between long
COVID-19 and comorbidities. This was in agreement
with a study conducted in Karachi, Pakistan [27].
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Similarly, in Norway, it was found that the association
was solely related to existence of chronic lung diseases
such as asthma [28], In contrast, the results of a study
conducted in Spain stated that patients with chronic
diseases such as asthma had a lower rate of persistence
symptoms of COVID-19, and were consequently less
prone to develop long COVID-19 [29]. However, other
studies did not find any correlation between long
COVID-19 and preexistence of comorbidities
[18,19,22]. Our results are difficult to explain and
further research is needed to assess this correlation.

In spite of the fact that the spectrum of long
COVID-19 symptoms is extensive, fatigue has been
widely mentioned in literature as the most common
symptom [7,10,30,31]. Similarly, fatigue was the most
common symptom in our study.

Limitations of the study

Although our sample size was big, nearly half of
participants reported that they were not infected with
COVID-19. The high prevalence of non-infected
participants may not reflect the actual prevalence of
COVID-19 infection in this region since COVID-19
continues to be perceived as a stigma among the
population.

Conclusions

Long COVID-19 was found prevalent in the region
with various clinical manifestations. The most common
symptoms among long COVID-19 cases were fatigue,
hair loss, loss/change in the sense of smell or taste, joint
or muscle pain, and cough. Significant correlation was
found between long COVID-19 and variables such as
gender, comorbidities, age, and duration of infection.
This is the first report about the prevalence of long
COVID-19 in the region that may provide a better
understanding of post-COVID-19 sequelae. Further
research is needed for complete understanding of the
concepts of long-COVID-19.

Acknowledgements

The authors would like to thank all the participants that
agreed to participate in the study and allowed use of their data
for research purposes.

Authors’ contributions

All authors read and approved the final manuscript. SSA:
conducted the sample collection, interviewing participants,
data analysis and writing original manuscript draft; PIA:
sample collection, interviewing participants, data analysis
and writing original manuscript draft; NAR: writing original
manuscript draft, manuscript reviewing and editing; NRH:

809



Ahmed et al. — Long COVID-19 infection

manuscript editing, reviewing, and supervising the work;
KD: reviewing and editing the final draft of manuscript.

References

1.

10.

11.

12.

13.

Zhou H, Yang J, Zhou C, Chen B, Fang H, Chen S, Zhang X,
Wang L, Zhang L (2021) A review of SARS-CoV2: compared
with SARS-CoV and MERS-CoV. Front Med 8: 628370. doi:
10.3389/fmed.2021.628370.

Cascella M, Rajnik M, Aleem A, Dulebohn SC, Di Napoli R
(2022) Features, evaluation, and treatment of coronavirus
(COVID-19). In. StatPearls Publishing LLC., Treasure Island

(FL).
Hussein NR, Nagqid IA, Saleem ZSM (2020) A retrospective
descriptive  study characterizing coronavirus  disease

epidemiology among people in the Kurdistan Region, Iraq.
Mediterr J Hematol Infect Dis 12: €2020061. doi:
10.4084/mjhid.2020.061.

Raveendran AV, Jayadevan R, Sashidharan S (2021) Long
COVID: an overview. Diabetes Metab Syndr 15: 869-875. doi:
10.1016/j.dsx.2021.04.007.

Centers for Disease Control and Prevention (CDC) (2021)
Interim guidance on evaluating and caring for patients with
post-COVID conditions. Available:
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-
care/post-covid-index.html. Accessed: 14 May 2022.
Lopez-Leon S, Wegman-Ostrosky T, Perelman C, Sepulveda
R, Rebolledo PA, Cuapio A VS (2021) More than 50 long-term
effects of COVID-19: a systematic review and meta-analysis.
Sci Rep 11: 16144. doi: 10.1038/341598-021-95565-8.

Davis HE, Assaf GS, McCorkell L, Wei H, Low RJ, Re'em Y,
Redfield S, Austin JP, Akrami A (2021) Characterizing long
COVID in an international cohort: 7 months of symptoms and
their impact. E Clinical Medicine 38: 101019. doi:
10.1016/j.eclinm.2021.101019.

Centers for Disease Control and Prevention (CDC) (2022)
Long COVID or post-COVID conditions Available:
https://www.cdc.gov/coronavirus/2019-ncov/long-term-
effects/index.html. Accessed: 25 August 2022.

Ramakrishnan RK, Kashour T, Hamid Q, Halwani R, Tleyjeh
IM (2021) Unraveling the mystery surrounding post-acute
sequelae of COVID-19. Front Immunol 12: 686029. doi:
10.3389/fimmu.2021.686029.

Aiyegbusi OL, Hughes SE, Turner G, Rivera SC, McMullan C,
Chandan JS, Haroon S, Price G, Davies EH, Nirantharakumar
K, Sapey E, Calvert MJ (2021) Symptoms, complications and
management of long COVID: a review. J R Soc Med 114: 428-
442. doi: 10.1177/01410768211032850.

Hussein NR, Rashad BH, Almizori LA, Yousif'SS, Sadeeq AT,
Abdulkareem YR, Mahmood AM, Salih ZK (2021) The risk of
SARS-CoV-2 reinfection in Duhok city, Kurdistan Region of
Iraq. Mediterr J Hematol Infect Dis 13: €2021035. doi:
10.4084/MJHID.2021.035.

Akhtar H, Khalid S, Rahman FU, Umar M, Ali S, Afridi M,
Hassan F, Saleh Khader Y, Akhtar N, Khan MM, Ikram A
(2021) Presenting characteristics, comorbidities, and outcomes
among patients with COVID-19 hospitalized in Pakistan:
retrospective observational study. JMIR Public Health Surveill
7:€32203. doi: 10.2196/32203.

Center for Disease Control and Diagnosis (2022) COVID-19
testing:  what you need to know. Available:

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

J Infect Dev Ctries 2023; 17(6):805-811.

https://www.cdc.gov/coronavirus/2019-ncov/symptoms-
testing/testing.html. Accessed: 11 August 2022.

Hussein NR, Nagqid IA, Saleem ZSM, Almizori LA, Musa DH,
Ibrahim N (2020) A sharp increase in the number of COVID-
19 cases and case fatality rates after lifting the lockdown in
Kurdistan region of Iraq. Ann Med S 57: 140-142. doi:
10.1016/j.amsu.2020.07.030.

Hussein NR, Rasheed BN, Naqid IA, Dirbaz AM, Saleem
ZSM, Ibrahim N, Musa DH, Mohammed SM (2022) A study
of SARS-CoV-2 delta variant breakthrough infections and side
effects of the Oxford-AstraZeneca vaccine. Public Health Pract
4:100303. doi: 10.1016/j.puhip.2022.100303.

Hussein NR, Saleem ZSM, Rashad BH, Nagqid IA, Ibrahim N,
Musa DH, Khezagia ND, Yousif AH (2021) Home
management scheme for patients with severe COVID-19 in
Duhok city, Kurdistan region of Iraq: a possible role for family
physicians. J Family Med Prim Care 10: 4260-4263. doi:
10.4103/jfmpc.jfmpc_166_21.

Nagqid IA, Musa DH, Ibrahim N, Hussein NR, Sidiq M.Saleem
Z, Jacksi K (2020) The effect of COVID-19 pandemic on the
general and mental health of medical residency in Kurdistan
Region, Iraq; a cross-sectional study. J Med Ed 19: e111247.
doi: 10.5812/jme.111247.

Yousif I, Hashim AR, HA. F (2021) The clinical manifestation
of post COVID-19 syndrome among Basra city population-
southern of Iraq. Annals of RSCB 13: 5867-5873.
Asadi-Pooya AA, Akbari A, Emami A, Lotfi M,
Rostamihosseinkhani M, Nemati H, Barzegar Z, Kabiri M,
Zeraatpisheh Z, Farjoud-Kouhanjani M, Jafari A, Sasannia F,
Ashrafi S, Nazeri M, Nasiri S, Shahisavandi M (2021) Risk
factors associated with long COVID syndrome: a retrospective
study. Iran J Med Sci 46: 428-436.

Xiong Q, Xu M, LiJ, Liu Y, Zhang J, Xu Y, Dong W (2021)
Clinical sequelae of COVID-19 survivors in Wuhan, China: a
single-centre longitudinal study. Clin Microbiol Infect 27: 89-
95. doi: 10.1016/j.cmi.2020.09.023.

Huang C, Huang L, Wang Y, Li X, Ren L, Gu X, Kang L, Guo
L, Liu M, Zhou X, Luo J, Huang Z, Tu S, Zhao Y, Chen L, Xu
D,LiY,LiC,Peng L, Li Y, Xie W, Cui D, Shang L, Fan G,
Xu J, Wang G, Wang Y, Zhong J, Wang C, Wang J, Zhang D,
Cao B (2021) 6-month consequences of COVID-19 in patients
discharged from hospital: a cohort study. Lancet 397: 220-232.
doi: 10.1016/S0140-6736(20)32656-8.
Fernandez-de-Las-Pefias C, Martin-Guerrero JD (2022)
Female sex is a risk factor associated with long-term post-
COVID related-symptoms but not with COVID-19 symptoms:
the LONG-COVID-EXP-CM multicenter study. J Clin Med
11: 413. doi: 10.3390/jcm11020413.

Petersen MS, Kristiansen MF, Hanusson KD, Danielsen ME,
B AS, Gaini S, Strem M, Weihe P (2021) Long COVID in the
faroe islands: a longitudinal study among nonhospitalized
patients. Clin Infect Dis 73: e4058-e4063. doi:
10.1093/cid/ciaal 792.

Jacobson KB, Rao M, Bonilla H, Subramanian A, Hack I,
Madrigal M, Singh U, Jagannathan P (2021) Patients with
uncomplicated coronavirus disease 2019 (COVID-19) have
long-term persistent symptoms and functional impairment
similar to patients with severe COVID-19: a cautionary tale
during a global pandemic. Clin Infect Dis 73: ¢826-e829. doi:
10.1093/cid/ciab103.

Carvalho-Schneider C, Laurent E, Lemaignen A, Beaufils E,
Bourbao-Tournois C, Laribi S, Flament T, Ferreira-Maldent N,
Bruyere F, Stefic K, Gaudy-Graffin C, Grammatico-Guillon L,

810



Ahmed et al. — Long COVID-19 infection

26.

27.

28.

29.

Bernard L (2021) Follow-up of adults with noncritical COVID-
19 two months after symptom onset. Clin Microbiol Infect 27:
258-263. doi: 10.1016/j.cmi.2020.09.052.

Goértz YMJ, Van Herck M, Delbressine JM, Vaes AW (2020)
Persistent symptoms 3 months after a SARS-CoV-2 infection:
the post-COVID-19 syndrome? ERJ Open Res 6: 00542. doi:
10.1183/23120541.00542-2020.

Igbal A, Igbal K, Arshad Ali S, Azim D, Farid E, Baig MD,
Bin Arif T, Raza M (2021) The COVID-19 sequelae: a cross-
sectional evaluation of post-recovery symptoms and the need
for rehabilitation of COVID-19 survivors. Cureus 13: ¢13080.
doi: 10.7759/cureus.13080.

Blomberg B, Mohn KG, Brokstad KA, Zhou F, Linchausen
DW, Hansen B, Lartey S, Onyango TB, Kuwelker K, Savik
M, etal. (2021) Long COVID in a prospective cohort of home-
isolated patients. Nat Med 27: 1607-1613. doi:
10.1038/s41591-021-01433-3.

Garcia-Pachon E, Grau-Delgado J, Soler-Sempere MJ,
Zamora-Molina L, Baeza-Martinez C, Ruiz-Alcaraz S, Padilla-
Navas I (2021) Low prevalence of post-COVID-19 syndrome
in patients with asthma. J Infect 82: 276-316. doi:
10.1016/j.jinf.2021.03.023.

30.

31.

J Infect Dev Ctries 2023; 17(6):805-811.

Crook H, Raza S, Nowell J, Young M, P. E (2021 Jul 26) Long
COVID-mechanisms, risk factors, and management. BMJ 374:
n1648. doi: 10.1136/bmj.n1648.

Domingo FR, Waddell LA, Cheung AM, Cooper CL, Belcourt
VI, Zuckermann AME, Corrin T, Ahmad R, Boland L, Laprise
C, Idzerda L, Khan A, Morissette K, Garcia AJ (2021)
Prevalence of long-term effects in individuals diagnosed with
COVID-19: an updated living systematic review. medRxiv:
2021.2006.2003.21258317. doi:
10.1101/2021.06.03.21258317.

Corresponding author

Narin A Rasheed, PhD.

Department of Medical Laboratory Technology, College of Health
and Medical Technology-Shekhan,

Zakho Street, Duhok Polytechnic University,

Dubhok, Iraq,

Tel: 00964 750 4704862

E-mail: narin.rasheed@gmail.com

Conflict of interests: No conflict of interests is declared.

811



	Introduction
	Methodology
	Study design and sample collection
	Questionnaire
	Definitions
	Statistics
	Ethics

	Results
	Characteristics of participants
	Characteristics of participants that were infected with COVID-19
	Characteristics of participants with long COVID-19
	Clinical features of participants infected with COVID-19
	Correlation between different variables and long COVID-19

	Discussion
	Limitations of the study

	Conclusions
	Acknowledgements
	Authors’ contributions
	References
	Corresponding author


