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Introduction

The COVID-19 pandemic has had a profound impact on
global health, with significant implications for
healthcare systems and societies worldwide.
Understanding the specific regional dynamics of the
pandemic is crucial for effective management and
response strategies. This study aims to explore the
demographics, risk factors, and post-COVID-19
syndrome among patients in the Middle Euphrates
region of Iraq. Recent reports indicate a substantial
number of COVID-19 cases in the Middle Euphrates
region, necessitating an in-depth analysis of the
disease's impact in this area [1, 2]. Demographic
characteristics, such as age and gender distribution, play
a significant role in determining the susceptibility and
severity of COVID-19 infection [3]. Therefore, a
comprehensive  understanding of the affected
population's demographics in the Middle Euphrates
region is essential for tailoring appropriate healthcare
interventions.

Various risk factors have been associated with severe
COVID-19 outcomes, including comorbidities such as
diabetes, hypertension, and cardiovascular disease [4,
5]. Investigating the prevalence and impact of these risk
factors in the Middle Euphrates region will contribute to
a more targeted approach to managing high-risk
individuals and implementing preventive measures.
Furthermore, the post-COVID-19 syndrome,
characterized by persistent symptoms beyond the acute
phase of infection, has emerged as a significant concern
[6]. Long-term effects such as fatigue, cogniti
impairment, and respiratory complications have bgen
reported among recovered COVID-19 patients _[7,
Assessing the prevalence and specific manife &s
post-COVID-19 syndrome in the Midd
region will provide valuable insights intdjthe lo
health consequences of the disease imithis ulation.

By conducting this study, we ai ribite to the
existing knowledge on the im -19 in the
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inform local healthca ategi urce allocation,
and the developmign a

goted interventions to
mitigate the long-ter

ects of the disease.
Methods

Study Design

This study employed a retrospective observational
design to investigate the demographics, risk factors, and
post-COVID-19 syndrome among patients in the Middle
Euphrates region of Iraq. Data were collected from
medical records of patients who were diagnosed with
COVID-19 between 1st August 2022 and 2nd June 2023.

Participants

A total of 410 patients were included in the study.
Among them, 180 were female and 230 were male. The
age range of the participants was 38-83 years.

Data Collection

Demographic information, including age and gender,
was collected for each patient. Clinical data pertaining
to risk factors such as smoking, alcohol consumption,
diabetes, hypertension, renal impairment, allergies,
cardiac diseases, obesity, and autoimmune diseases
were documented. Comorbidities, including heart
disease, respiratory disease, mental health issues,
cerebrovascular disease, joint disease, diabe and
sensory impairment, were also noted.

Post-COVID-19 Follow-up
The patients were followed up for a d o onths
after their initial COVID-19 ®iagn@sis togassess the

presence of post-COVID-19sy; revalence
and specific manifestatio toms such as
ncentration and

wheat, psoriasi diseases, sleep
difficulties, anxie ain, heart palpitations,
decreased fertility\\ decreased libido, respiratory
problems;@nd menstitial irregularity were recorded.

characteristics, risk factors, and post-
D-19 syndrome outcomes. Statistical tests, such as
hi- re tests or t-tests, were employed to analyze the
iations between variables of interest. Machine
earning techniques were applied to predict the
outcomes based on the collected data.

Ethical Considerations

This study was conducted in accordance with ethical
guidelines and received approval from the Iraqi Ministry
of Health. Patient confidentiality and data privacy were
strictly maintained throughout the study.

Limitations

Several limitations should be acknowledged. Firstly, the
retrospective design of the study may introduce
inherent biases and limitations in data collection.
Secondly, the study focused specifically on the Middle
Euphrates region of Irag, which may limit the
generalizability of the findings to other regions or
populations. Lastly, the reliance on medical records may
lead to incomplete or missing information.

Results

As the age groups progress, the prevalence of certain risk
factors and comorbidities changes. For instance, in the
50-59 age group, joint pain becomes more prevalent,
while hair loss is prominent among those aged 60-69. In
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the 70-79 age group, excessive sensitivity to wheat and
cardiac diseases are more prevalent. The overall analysis
indicates that the most common risk factors among
female patients are hypertension (37.78%), diabetes
(21.67%), and obesity (13.89%). The predicted outcomes
vary based on age and associated risk factors (Table 1).
Table 2 presents the demographic information, risk
factors, and predicted outcomes for male patients
grouped by age. The table includes data for different age
groups ranging from 30-39 to 90+. For the age group 30-
39, there are 25 male patients. The prominent risk
factors observed in this group include smoking (12%),
alcohol consumption (8%), hypertension (24%), and
obesity (40%). The predicted outcome for these patients
is "Generalized Muscle Fatigue." In the age group 40-49,
there are 30 male patients. The notable risk factors
identified are smoking (13.33%), diabetes (10%),
hypertension (26.67%), and obesity (50%). The predicted
outcome for these patients is "Cognitive Impairment.
The age group 50-59 consists of 45 male patients. The
significant risk factors observed in this group are
smoking (11.11%), diabetes (17.78%), hypertension
(26.67%), and obesity (44.44%). The predicted outcome
for these patients is "Joint Pain."” For the age group 60-
69, there are 50 male patients. The key risk fack
identified include smoking (14%), diabetes (2
hypertension (40%), and obesity (60%). The pred
outcome for these patients is "Hair Loss." I
group 70-79, there are 50 male patients. The
factors identified are smoking (18%)s
hypertension (50%), and obesity (80%).
outcome for these patients is "Ex e
Wheat." The age group 80-89
patients. The significant i
smoking (16.67%), diabet

c.

ivity to
nsistshof 60 male

bserved are
), hypertension
(50%), and obesity. The preg outcome for these
patients is not spegifi
Finally, for the gr 90+, there are 10 male
patients. The ctors identified are smoking
(10%), diab %) hypertension (50%), and obesity
(70% ic outcome for these patients is

dtine Diseases.” Table 3 presents the predicted
out¢e dtious health conditions, along with the

X 'Z0,

ally, the table provides statistical and machine-
learning analyses for each condition. Generalized
muscle fatigue is predicted to affect 10 patients,
accounting for 2.44% of the total. The statistical analysis
indicates a 15.00% probability, while the machine
learning analysis suggests a 12.50% likelihood.

Impaired concentration and memory are expected to
be present in 5 patients, representing 1.22% of the total.
The statistical analysis shows a 7.50% probability, and
the machine learning analysis indicates an 8.75%
chance.

Joint pain is predicted to occur in 7 patients,
accounting for 1.71% of the total. The statistical analysis
suggests a 10.50% probability, while the machine
learning analysis indicates a 9.25% likelihood. Hair loss
is expected to affect 6 patients, representing 1.46% of
the total. The statistical analysis suggests a 9.00%
probability, and the machine learning analysis indicates
an 8.00% chance. Excessive sensitivity to wheat is
predicted in 6 patients, accounting for 1.46% of the
total. The statistical analysis shows a 9.00% probability,
and the machine learning analysis suggests a 9.00%
likelihood. Psoriasis is expected to be present in 8
patients, representing 1.95% e total. The statistical
analysis indicates ability, while the
machine learning ana 8 a 10.75% chance.
Autoimmune disea ed to affect 4 patients,
accounting f@r 0.9 1. The statistical analysis

shows a 6.00%@pr ility, and the machine learning
analysis indiCate .50% likelihood. Sleep difficulties
10 patients, representing 2.44% of the

statiStical analysis suggests a 15.00%
d the machine learning analysis indicates

ts, accounting for 3.66% of the total. The
stical analysis indicates a 22.50% probability, while
the "machine learning analysis suggests an 18.50%
likelihood. Chest pain is expected in 10 patients,
representing 2.44% of the total. The statistical analysis
shows a 15.00% probability, and the machine learning
analysis suggests a 14.00% chance. Heart palpitations
are predicted to occur in 8 patients, accounting for
1.95% of the total. The statistical analysis suggests a
12.00% probability, and the machine learning analysis
indicates an 11.25% likelihood. Decreased fertility is
expected in 6 patients, representing 1.46% of the total.
The statistical analysis indicates a 9.00% probability,
while the machine learning analysis suggests an 8.00%
chance. Decreased libido is predicted to affect 16
patients, accounting for 3.90% of the total. The
statistical analysis shows a 24.00% probability, and the
machine learning analysis suggests a 19.75% likelihood.
Respiratory problems are expected in 30 patients,
representing 7.32% of the total. The statistical analysis
suggests a 45.00% probability, while the machine
learning analysis indicates a 37.50% chance.

Menstrual irregularity is predicted to occur in 20
patients, accounting for 4.88% of the total. The
statistical analysis shows a 30.00% probability, and the
machine learning analysis suggests a 28.00% likelihood.
The "Normal" category includes 239 patients,
representing 58.29% of the total. This category serves as
a baseline for comparison. The table consists of a total
of 410 patients, representing 100% of the sample. No
statistical analysis or machine learning analysis is
provided for the total count.
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Age Female Smoking Alcohol Diabetes Hypertension | Renal Allergies Cardiac Obesity Autoimmune | Predicted
Group Patients (Number, Consumption (Number, (Number, %) Impairment (Number, Di (Number, Di Outcome
%) (Number, %) %) [0 T, %) ) %) %) (Number, %)
30-39 15 2 1(6.67%) 0(0%) 3 (20%) 0(0%) 1(6.67%) | 6(40%) 0 (0%) 4(26.67%) Generalized
(13.33%) Muscle Fatigue
40-49 25 1(4%) 0 (0%) 2(8%) 5 (20%) 0(0%) 2 (8%) 12 (48%) 0(0%) 8 (32%) Cognitive
Impairment
50-59 35 3 (8.57%) 1(2.86%) 5 8 (22.86%) 1(2.86%) 3 (8.57%) 18 (51.43%) 1(2.86%) 10 (28.57%) Joint Pain
(14.29%)
60-69 35 2(5.71%) 1(2.86%) 8 15 (42.86%) 2(5.71%) 5 25 (71.43%) 2(5.71%) 15 (42.86%) Hair Loss
(22.86%) (14.29%)
70-79 40 5(12.5%) | 2(5%) 12 (30%) 20 (50%) 3(7.5%) 8 (20%) 40 (100%) 3(7.5%) 20 (50%) Excessive
Sensitivity to
Wheat
80-89 40 3(7.5%) 1(2.5%) 10 (25%) 15 (37.5%) 1(2.5%) 5(12.5%) | 35(87.5%) 2 (5%) 15 (37.5%) Psoriasis
90+ 5 0(0%) 0 (0%) 2 (40%) 2 (40%) 0(0%) 1(20%) 4(80%) 0 (0%) 2 (40%) Autoimmune
Diseases
Total 180 16 6 (3.33%) 39 68 (37.78%) 7 (3.89%) 25 140 8(4.44%) | 79 (43.89%) -
(8.89%) (21.67%) (13.89%) (77.78%)
Table 1: Demographics, Risk Factors, and Predictions for Female Patients
Age Male Smoking Alcohol Diabetes Hypertensio Renal Allergies Cardiac Obesity Autoimmune Pi ed
Group Patients (Number, C ption (Number, n (Number, Impairment (Numt Di (Numt Dist tCo;
%) (Number, %) %) %) (Number, %) %) (Number, %) %) (Ni
30-39 25 3 (12%) 2 (8%) 2 (8%) 6 (24%) 1(4%) 4 (16%) 10 (40%) 1(4%) 6 (24%) lized
Muscle
Fatigue
40-49 30 4(13.33%) | 1(3.33%) 3 (10%) 8 (26.67%) 1(3.33%) 3 (10%) 15 (50%) Cognitive
Impairment
50-59 45 5(11.11%) | 2 (4.44%) 8 (17.78%) 12 (26.67%) 2 (4.44%) 5 20 (44.44%) Joint Pain
(11.11%)
60-69 50 7 (14%) 3 (6%) 10 (20%) 20 (40%) 3 (6%) 8 (16%) 30 (60%) 6%) Hair Loss
70-79 50 9 (18%) 4(8%) 15 (30%) 25 (50%) 4 (8%) 10 (20%) 40 (80%) % Excessive
Sensitivity
to Wheat
80-89 60 10 2(3.33%) 20 30 (50%) 2(3.33%) -
(16.67%) (33.33%)
90+ 10 1(10%) 0 (0%) 4 (40%) 5 (50%) 1(10%) (20%) 0(0%) 4(40%) Autoimmun
e Diseases
Total 230 39 12 (5.22%) 62 106 (46.09%) | 12 (5.22%) 38 157 (68%26%) | 15 95 (41.3%)
(16.96%) (26.96%) (6.52%)

Table 2: Demographics, Risk Factors, and Predictions for Male Patients

This table provides an overview of the predicted
outcomes of post-COVID-19 syndrome symptoms, their
prevalence among patients, and the comparison
between the results obtained from statistical anal
and machine learning analysis.

Discussion

The present study aimed to ingestigal e
demographics, risk factors, a posk-COVID-19
syndrome among patients in the le "Buphrates
region of Irag. The findings li n several
important aspects related to thi actlof COVID-19 in

is revealed that
2d of 410 patients, with 180

this specific region. D,
the study populatio
being females and 23
patients was 38-83 yea
affected individuals acrossa
Middle Euphrates region.

Regarding risk factors, the study identified several
significant factors among the patients. Smoking was
found to be prevalent among 93 individuals, while
alcohol consumption was reported by 5 patients.

The high prevalence of smoking raises concerns, as it
is known to have detrimental effects on respiratory
health and could potentially exacerbate the severity of
COVID-19 symptoms [10,11]. Additionally, a substantial
number of patients had comorbidities, including

indicating that COVID-19
broad age spectrum in the
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@’ R ertension, renal impairment, cardiac

ases,lobesity, and autoimmune diseases. These
pidities have been previously associated with an
ased risk of severe COVID-19 outcomes [12,13].
The post-COVID-19 syndrome analysis revealed a range
of persistent symptoms experienced by patients in the
Middle Euphrates region. Generalized muscle fatigue,
impaired concentration and memory, joint pain, hair
loss, excessive sensitivity to wheat, psoriasis,
autoimmune diseases, sleep difficulties, anxiety, chest
pain, heart palpitations, decreased fertility, decreased
libido, respiratory problems, and menstrual irregularity
were among the reported symptoms [14-16]. These
findings are consistent with the growing body of
evidence that suggests a significant proportion of
individuals experience long-lasting effects following
COVID-19 infection.

The study has certain limitations that should be
acknowledged. Firstly, the data were collected from a
specific region in Iraq and may not be generalizable to
the entire country or other geographical locations.
Secondly, the study focused on the Middle Euphrates
region, and thus, the findings may not reflect the
situation in other regions of Iraq or globally.
Additionally, the study relied on retrospective data,
which might be subject to reporting biases or incomplete
information.
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In conclusion, this study provides valuable insights
into the demographics, risk factors, and post-COVID-19
syndrome in the Middle Euphrates region of Iraq. The
high prevalence of smoking, comorbidities, and the
range of persistent symptoms highlight the need for
comprehensive healthcare interventions and support for
affected individuals. Further research is warranted to
explore the long-term consequences of COVID-19 and
assess the effectiveness of interventions aimed at
mitigating the impact of the disease.
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