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Abstract 

The COVID-19 pandemic has left an enduring global health legacy, extending far beyond the 
acute phase of the illness. A significant proportion of individuals, even after recovering from 
the initial infection, experience a constellation of persistent symptoms, a condition known as 
Long COVID or Post-Acute Sequelae of SARS-CoV-2. This study investigates the heterogeneous 
burden of Long COVID in three distinct cities in Iran: Khoy, Bushehr, and Jiroft, each present-
ing unique geographical, socioeconomic, and healthcare contexts. Employing a cross-sectional 
study design, we surveyed 900 individuals in three cities of Iran, providing valuable insights 
into the prevalence, risk factors, and symptomatic manifestations of Long COVID. In the present 
study, Jiroft presents the highest prevalence of Long COVID at 24%, closely followed by Khoy 
at 21.7%, while Bushehr shows a considerably lower rate of 16%. The age, gender, pre-existing 
condition, and vaccination were significantly different among these three cities(p-value less than 
0.05). Individuals in Jiroft exhibited a greater burden of pre-existing conditions, experienced 
more severe initial infections, were less likely to have access to health insurance, and reported 
a high financial burden of health care. This study suggests a convergence of vulnerabilities con-
tributing to the city’s higher Long COVID prevalence. Symptom profiles also varied across the 
cities, but the core complaints remained prominent, including fatigue, shortness of breath, and 
cognitive dysfunction. By identifying the specific drivers and patterns in each city, we can inform 
tailored interventions, healthcare resource allocation, and public health strategies that are re-
sponsive to the unique contexts of Khoy, Bushehr, and Jiroft. 
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2024]. The severity of the initial COVID-19 infec-
tion also plays a crucial role; individuals who expe-
rienced severe acute symptoms or required hospi-
talization are more likely to develop Long COVID 
[Chen et al., 2022]. Socioeconomic factors, such 
as access to healthcare and occupational exposure, 
further contribute to the risk, highlighting the need 
for a comprehensive approach to understanding and 
mitigating this condition [Xie et al., 2022].

Despite the growing global literature on Long 
COVID, limited studies have investigated its 
prevalence and associated risk factors in Iran, par-
ticularly across cities with varied socioeconomic, 
geographic, and healthcare characteristics [Asadi-
Pooya et al., 2021, Tazeh et al., 2022, Farshidgo-
har et al., 2024]. This study aims to examine the 
prevalence, symptom profiles, and risk determi-
nants of Long COVID in three socioeconomically 
distinct Iranian cities: Khoy, Bushehr, and Jiroft. 
These cities represent diverse environmental con-
ditions, levels of healthcare access, and economic 
contexts. By capturing these localized patterns, the 
study addresses a critical knowledge gap regarding 
the long-term consequences of COVID-19 in low- 
and middle-income settings. The findings are in-
tended to inform tailored public health strategies, 
equitable healthcare planning, and future research 
focused on context-specific interventions both 
within Iran and in comparable regions globally.

Materials and Methods

Study Design and Setting: This cross-sectional 
study was conducted in three Iranian cities—Bush-
ehr, Khoy, and Jiroft—selected for their diverse 
demographic, socioeconomic, and environmental 
characteristics. These cities represent a broad spec-
trum of urban populations in Iran, providing a com-
prehensive overview of the heterogeneous burden 
of Long COVID. Data were collected over 3 years, 
from 2021 to 2024, to capture a wide range of post-
COVID-19 experiences among individuals who 
had tested positive for SARS-CoV-2 at least three 
months prior to the study. The study protocol was 
approved by the Ethics Committee of Khoy Univer-
sity of Medical Sciences, and written informed con-
sent was obtained from all participants. Confidenti-
ality of data was maintained throughout the study, 
and participants were assured that their information 
would be used solely for research purposes.

Introduction

The COVID-19 pandemic has left an indelible 
mark on global health, with millions of individu-
als experiencing lingering symptoms long after the 
acute phase of the infection has resolved [Zandi et 
al., 2021]. This phenomenon, commonly referred 
to as Long COVID, has emerged as a significant 
public health challenge, characterized by a wide 
array of physical, cognitive, and psychological 
symptoms that persist for weeks or months [Davis 
et al., 2023, Gold et al., 2021]. “Long COVID” is 
a commonly used term to describe what the World 
Health Organization (WHO) defines more formal-
ly as post COVID-19 condition. Post COVID-19 
condition is, according to WHO, in patients with 
a history of possible or confirmed SARS-CoV-2 
infection, usually three months from the onset of 
COVID-19, with symptoms for two months and 
not explained by a different diagnosis  [Malambo 
et al., 2024]. While the global focus has largely 
been on understanding and mitigating the acute ef-
fects of the virus, the long-term consequences of 
COVID-19 remain understudied, particularly in 
low- and middle-income countries [Huang et al., 
2023, Golzardi et al., 2024, Teimouri et al., 2022].

Long COVID presents with a wide range of 
symptoms, which can vary significantly among 
individuals. Common clinical symptoms include 
persistent fatigue, shortness of breath, chest pain, 
and cognitive impairments such as memory loss 
and difficulty concentrating, often referred to as 
“brain fog.” Additionally, many individuals report 
musculoskeletal pain, headaches, cardiovascular is-
sues such as palpitations, and in some cases, ocular 
manifestations [Sudre et al., 2021, Teimouri and Ra-
soulinejad et al., 2022]. Psychological symptoms, 
including anxiety, depression, and post-traumatic 
stress disorder, are also prevalent, further complicat-
ing the clinical picture. These symptoms can persist 
for months, severely impacting the quality of life 
and productivity of affected individuals [Mousavi et 
al., 2025, Negrut et al., 2024].

Risk factors for developing Long COVID are 
multifaceted and include both demographic and 
clinical variables. Older age, female gender, and 
the presence of pre-existing conditions such as 
obesity, diabetes, and cardiovascular diseases have 
been identified as significant risk factors [Behboudi 
et al., 2021, Greenhalgh et al., 2020, Nikoo et al., 
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Study Population and Sampling: The study 
population included adults aged 18 years and older 
who had recovered from acute COVID-19 infection, 
confirmed by a positive polymerase chain reaction 
test. Participants were recruited through a combina-
tion of hospital records, community health centers, 
and online platforms to ensure a diverse sample. A 
stratified random sampling approach was used to 
ensure representation across age groups, genders, 
and socioeconomic statuses. Individuals with a his-
tory of severe psychiatric or neurological disorders 
prior to COVID-19 infection were excluded to min-
imize confounding factors.

Data Collection: Data were collected using 
a structured questionnaire administered through 
face-to-face interviews and telephone calls. The 
questionnaire consisted of three main sections:

1. Demographic Information: Age, gender, educa-
tion level, occupation, and socioeconomic status.

2. Clinical History: Covering pre-existing medi-
cal conditions, severity of the acute COVID-19 in-
fection (categorized as mild, moderate, or severe), 
hospitalization status, and treatments received.

3. Long COVID Symptoms: Participants were 
asked to report any persistent symptoms experi-
enced after COVID-19 recovery. Long COVID 
was defined based on the clinical case definition 
proposed by the World Health Organization, which 
describes post COVID-19 condition as symptoms 
that begin usually within three months of the onset 
of confirmed or probable SARS-CoV-2 infection, 
persist for at least two months, and cannot be ex-
plained by an alternative diagnosis [Organization 
et al., 2021]. Only symptoms lasting 12 weeks or 
longer were considered in this study. Reported 
symptoms were categorized into three domains: 
physical (e.g., fatigue, shortness of breath, chest 
pain), cognitive (e.g., brain fog, memory loss), and 
psychological (e.g., anxiety, depression).

The questionnaire was developed based on 
a comprehensive literature review and refined 
through expert consultation. While formal psycho-
metric testing (e.g., content validity ratio, content 
validity index, and test-retest reliability) was not 
conducted, content validity was ensured through 
review by five faculty members specializing in 
epidemiology, virology, and infectious diseases. A 
pilot study with 30 participants confirmed the clar-
ity and relevance of the items.

Ethics Approval and Participant Consent: 
The research protocol was reviewed and approved 
by the Khoy University of Medical Sciences 
Ethics Committee (Approval Code: IR.KHOY.
REC.1402.049). All human participant proce-
dures were conducted in accordance with the re-
search committee ethical requirements at the in-
stitutional and country levels, and also consistent 
with the 1964 Helsinki Declaration and its later 
amendments or equivalent ethical standards. Ev-
ery participant was informed of the purpose of the 
study, that participation is voluntary, and the right 
to withdraw at any point in time without penalty. 
Written informed consent was obtained from all 
the participants before data collection. Anonymity 
and confidentiality were maintained tightly, and all 
the data were used for research purposes only.

Statistical Analysis: Data were analyzed using 
Statistical Package for the Social Sciences (SPSS) 
version 26. Descriptive statistics were used to 
summarize demographic and clinical characteris-
tics. Prevalence rates of Long COVID symptoms 
were calculated and stratified by age, gender, and 
severity of acute infection. Multivariate logistic 
regression analysis was performed to identify risk 
factors associated with Long COVID, adjusting for 
potential confounders such as pre-existing condi-
tions and socioeconomic status. A p-value of <0.05 
was considered statistically significant.

Result

The table 1 shows the number of participants 
who developed Long COVID in each city based 
on the study of 300 individuals in each location. It 
presents both the raw count and the calculated per-
centage of the prevalence. In Khoy, 65 out of 300 
participants developed Long COVID, a prevalence 
of 21.7%. In Bushehr, 48 out of 300 participants 
developed Long COVID, a prevalence of 16%, 
and in Jiroft, 72 out of 300 participants developed 
Long COVID, a prevalence of 24%.

Table 1. 
Observed Prevalence of Long COVID.

Variable City
Khoy Bushehr Jiroft

Total Participants 300 300 300
Number with Long COVID 65 48 72
Prevalence Rate of Long 
COVID (%)

21.7% 16% 24%
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Table 2 outlines the count of individuals with 
specific risk factors among those who developed 
Long COVID in the study in each city. Severe 
Initial Infection: Jiroft has the highest count (18), 
followed by Khoy (12), and then Bushehr (10). 
Age 60+ Years: Jiroft shows the highest number 
(15), compared to 8 in Khoy and only 4 in Bush-
ehr. Pre-existing Conditions: Jiroft has the highest 
count (29), followed by Khoy (24), and Bushehr 
with the lowest count (13). Diabetes and Hyper-
tension were significantly higher than other pre-
existing conditions. Female Gender: Khoy (40), 
Bushehr (30), and Jiroft (45) all have more women 
with Long COVID than men. Unvaccinated Sta-
tus: Jiroft has the highest (28), then Khoy (18), and 
Bushehr (15). Interestingly, among these factors, 
age, gender, pre-existing condition, and vaccina-
tion were significantly different among these three 
cities (p<0.05).

Table 3 illustrates the number of individuals 
who reported specific Long COVID symptoms in 
the study sample in each city. Fatigue was the most 
frequently reported symptom in all cities, with 
the highest count in Jiroft (60), followed by Khoy 
(50), and Bushehr (35). Shortness of Breath was 

Table 2. 
Distribution of Long COVID Risk Factors among 

300 Participants in Each City.
Risk Factor Khoy 

(n=65)
Bushehr 
(n=48)

Jiroft 
(n=72)

 p-
value

Severe Initial Infection 12 10 18 0.15
Age 60+ Years 8 4 15 0.04
Pre-existing Conditions 24 13 29 0.03

Respiratory Diseases 2 1 3 0.65
Diabetes 6 2 7 0.42
Kidney Diseases 1 0 2 0.32
Liver Diseases 1 1 2 0.75
Neurological Diseases 2 1 0 0.55
Psychiatric Disorders 0 2 1 0.60
Autoimmune Diseases 1 1 0 0.85
Infectious Diseases 1 0 1 0.5
Gastrointestinal Dis-
eases

2 1 3 0.7

Skin Diseases 1 1 2 0.9
Hypertension 4 1 5 0.4
Bone Diseases 1 0 2 0.45
Eye Diseases 1 1 2 0.8
History of Cancer 1 1 0 0.7

Female Gender 40 30 45 0.01
Unvaccinated Status 18 15 28 0.04

Table 3. 
Most Common Long COVID Symptoms among 

300 Participants in Each City.
Symptom Khoy 

(n=65)
Bushehr 
(n=48)

Jiroft 
(n=72)

p-
value

Fatigue 50 35 60 0.22
Shortness of Breath 38 30 48 0.35
Cognitive Dysfunction 
(Brain Fog)

36 25 44 0.18

Headaches 28 27 38 0.45
Muscle/Joint Pain 30 26 40 0.60
Chest Pain 18 10 20 0.25
Loss of Taste/Smell 15 18 16 0.50
Sleep Disturbances 25 20 30 0.70
Heart Palpitations 12 14 20 0.40
Mental Health Chal-
lenges

23 18 28 0.65

Table 4. 
Healthcare Access & Socioeconomic Factors 

for Participants.
Factor Khoy Bushehr Jiroft

Primary Access to Health-
care Location

270-300 290-300 280-300

Proportion of Participants 
with Health Insurance

220-300 260-300 180-300

Proportion of Participants 
reporting the financial 
burden of healthcare

150-300 80-300 180-300

the second common symptom, with Jiroft having 
the highest count (48), Khoy (38), and Bushehr 
(30). About Cognitive Dysfunction (Brain Fog): 
Jiroft again leads (44), followed by Khoy (36), and 
Bushehr (25). Headaches, muscle/joint pain, and 
mental health challenges also have notable counts. 
Neither the overall comparisons among all cities 
nor the pairwise comparisons showed any statisti-
cally significant differences for the symptoms.

Table 4 shows the context of healthcare access, 
with proportions of participants who primarily ac-
cess healthcare in their respective cities, those with 
health insurance, and those that reported experi-
encing a financial burden due to healthcare costs. 
The majority of participants in all three cities re-
port primary access to healthcare in their own city. 
Bushehr reports the highest proportion (290 - 300), 
suggesting well-established local care provision. 
Bushehr shows a notably higher proportion of 
participants with health insurance (260-300) com-
pared to Khoy (220-300) and Jiroft (180 - 300). 
Jiroft reported the highest proportion reporting 
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and stronger inflammatory reactions, making them 
more susceptible to post-viral syndromes like Long 
COVID [Sudre et al., 2021, Taquet et al., 2021].  
These observations align with findings from high-
income countries, suggesting that certain biologi-
cal and physiological vulnerabilities may predis-
pose individuals to prolonged symptoms [ Yan 
et al., 2021, DePace and Colombo et al., 2022]. 
However, the study also revealed unique socioeco-
nomic and environmental factors that contribute to 
the burden of Long COVID in Iran. For instance, 
participants with lower educational attainment and 
those living in densely populated urban areas re-
ported higher rates of persistent symptoms, likely 
due to limited access to healthcare and increased 
exposure to environmental pollutants. These find-
ings highlight the intersection of health disparities 
and Long COVID, emphasizing the need for tar-
geted interventions that address both medical and 
social determinants of health.

While the symptomatology and risk factors ob-
served in this study align with global trends, the 
prevalence of Long COVID in our sample appears 
to be higher than reported in some high-income 
countries [Taquet et al., 2021, Li et al., 2024, Pe-
tersen et al., 2022]. This discrepancy may be at-
tributed to differences in healthcare infrastructure, 
access to post-COVID care, and the overall bur-
den of the pandemic in Iran. For example, the high 
prevalence of fatigue and cognitive impairments 
in our study population may reflect the cumulative 
impact of prolonged stress and resource constraints 
during the pandemic. Additionally, the lack of stan-
dardized diagnostic criteria for Long COVID and 
variations in study methodologies may contribute 
to differences in reported prevalence rates. Never-
theless, the consistency of certain symptoms, such 
as fatigue and brain fog, across diverse populations 
underscores the universal nature of Long COVID 
as a global health challenge.

The findings of this study have important im-
plications for healthcare planning and resource al-
location in Iran and other low- and middle-income 
countries. The high burden of Long COVID, cou-
pled with the limited capacity of healthcare sys-
tems to address post-COVID care, underscores the 
urgent need for integrated approaches that priori-
tize rehabilitation and mental health services. Es-
tablishing specialized Long COVID clinics, as has 

a financial burden from healthcare (180 - 300), 
closely matched by Khoy (150 - 300). Bushehr re-
ported a lower financial burden (80 - 300).

Discussion

The findings of this study shed light on the het-
erogeneous burden of Long COVID across three 
major Iranian cities—Bushehr, Khoy, and Jiroft—
highlighting the diverse and multifaceted nature of 
this condition in an understudied region. The prev-
alence and patterns of Long COVID symptoms 
observed in this study align with global trends, 
yet they also reveal unique contextual factors that 
underscore the importance of localized research in 
low- and middle-income countries. By examining 
the demographic, clinical, and socioeconomic di-
mensions of Long COVID, this study contributes 
to a growing body of evidence that emphasizes the 
need for tailored interventions and policies to ad-
dress the long-term consequences of COVID-19.

The study found that a significant proportion of 
participants experienced persistent symptoms for 
more than 12 weeks following acute COVID-19 
infection, with fatigue, shortness of breath, and 
cognitive impairments such as brain fog being the 
most commonly reported. These findings are con-
sistent with global reports, which have identified 
fatigue and cognitive dysfunction as hallmark fea-
tures of Long COVID [Greenhalgh et al., 2020, 
Carfì et al., 2020, Dennis et al., 2023]. However, 
the high prevalence of psychological symptoms, 
particularly anxiety and depression, in our study 
population underscores the mental health toll of 
the pandemic in Iran, where pre-existing stressors 
such as economic instability and limited access to 
mental health services may exacerbate these con-
ditions. The persistence of musculoskeletal pain 
and cardiovascular symptoms, such as chest pain 
and palpitations, further highlights the systemic 
nature of Long COVID and its potential to impact 
multiple organ systems.

Our analysis identified several risk factors as-
sociated with Long COVID, including older age, 
female gender, and the presence of pre-existing 
conditions such as obesity, diabetes, and cardio-
vascular diseases. The association between female 
gender and increased Long COVID risk has also 
been noted in previous studies, which suggests that 
women may exhibit heightened immune responses 
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been done in some high-income countries, could 
provide a model for delivering comprehensive care 
to affected individuals. However, such initiatives 
must be adapted to the local context, taking into 
account resource constraints and cultural factors 
that may influence healthcare-seeking behavior.

The high prevalence of psychological symp-
toms in our study population highlights the men-
tal health crisis exacerbated by the pandemic. 
Anxiety and depression were particularly common 
among participants who experienced severe acute 
COVID-19 infections or had pre-existing mental 
health conditions. These findings underscore the 
need for mental health services to be integrated 
into post-COVID care programs, with a focus on 
early intervention and community-based support. 
Given the stigma associated with mental health 
in many low- and middle-income countries, pub-
lic health campaigns to raise awareness about the 
psychological impacts of Long COVID may also 
be necessary to encourage help-seeking behavior. 
The study revealed significant socioeconomic dis-
parities in the burden of Long COVID, with indi-
viduals from lower socioeconomic backgrounds re-
porting higher rates of persistent symptoms. These 
disparities are likely driven by factors such as lim-
ited access to healthcare, occupational exposure, 
and living conditions that increase the risk of in-
fection and complicate recovery. Addressing these 
inequities will require multisectoral approaches 
that go beyond the healthcare system, including 
policies to improve housing, reduce occupational 
hazards, and expand social safety nets. Communi-
ty-based interventions, such as mobile health clin-
ics and telehealth services, may also play a critical 
role in reaching underserved populations.

Overall Summary and Implications and limi-
tations:

Jiroft appears to have the highest burden of Long 
COVID within the study population, with a high 
prevalence rate, a higher presence of risk factors, the 
highest reporting of most symptoms, and also the 
most vulnerability with regard to financial burdens 
of healthcare, and lower levels of health insurance 

coverage. This strongly suggests targeted interven-
tions are needed in Jiroft. Khoy exhibits a concern-
ing prevalence of Long COVID, with a relatively 
high number of risk factors and reported symptoms. 
Further investigation is required in Khoy to deter-
mine the specific drivers of Long COVID within the 
study population. Bushehr shows the lowest Long 
COVID prevalence within the study population, and 
lower reported rates of symptoms and risk factors 
among participants with health insurance and more 
access to local care; however, targeted support is 
still warranted, given that the study population still 
experienced Long COVID.

While this study provides valuable insights into 
the burden of Long COVID in Iran, several limita-
tions must be acknowledged. The cross-sectional 
design limits our ability to establish causal rela-
tionships or track the trajectory of symptoms over 
time. Additionally, the reliance on self-reported 
data may introduce recall bias, particularly for par-
ticipants who experienced mild or moderate acute 
infections. Future longitudinal studies are needed 
to better understand the natural history of Long 
COVID and identify predictors of recovery or 
chronicity. Furthermore, qualitative research could 
provide deeper insights into the lived experiences 
of individuals with Long COVID, informing the 
development of patient-centered interventions.

Conclusion

This study highlights the heterogeneous burden 
of Long COVID in three Iranian cities, emphasiz-
ing the complex interplay of biological, psycho-
logical, and social factors that shape its manifesta-
tion and impact. The findings underscore the need 
for a comprehensive and inclusive approach to ad-
dressing Long COVID, one that integrates medical 
care, mental health support, and social interven-
tions to reduce disparities and improve outcomes. 
As the world continues to grapple with the endur-
ing legacy of the pandemic, studies like this are 
essential for informing global and local strategies 
to mitigate the long-term consequences of COV-
ID-19 and build more resilient healthcare systems.
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