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Abstract:

Objective: Religious mass gatherings in Iraq attract millions of pilgrims and have significant public health chal-
lenges. The martyrdom anniversary of Imam Ali ibn Abi Talib (peace be upon him) in Najaf involves high popu-
lation density and potential health risks. However, limited data exists on the spectrum of patient presentations
during this event.

Methods: It was a cross-sectional study in 12 health facilities (10 temporary mobile clinics and 2 fixed centers)
established in Najaf for the event. The study was conducted from March 29 to April 1, 2024 (18-21 Ramadan
1445H). Data was collected by convenience sampling, entered via KoboToolbox, and analyzed in SPSS version
26 using descriptive statistics and chi-squared tests.

Results: A total of 8,959 patients were registered. Most were aged 31-60 years (58.2%) and Iraqi nationals
(80.8%). The most common acute infectious presentation was pharyngitis (16.7%: 95% CI: 15.9,17.4), followed
by acute diarrhea (3.2%: 95% CI: 2.9,3.6). Noncommunicable conditions included hypertension (11.5%; 95% CI:
10.9,12.2), and diabetes mellitus (7.9%; 95% CI: 7.3,8.4). Patient presentations varied significantly by age group
and nationality (P< 0.001).

Conclusion: Pharyngitis was the leading acute presentation, suggesting a risk of respiratory disease transmis-
sion. Chronic conditions, particularly hypertension and diabetes, especially among adults over 31 years. These
findings highlight the need for preparedness of temporary clinics to manage both communicable and noncom-
municable diseases during religious mass gatherings in Iraq.
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1. Introduction

Mass gathering (MG) is the concentration of people at a spe-
cific location for a specific purpose over a set period, where
attendance is sufficient to strain local planning and response
resources of the country or community (1).

ferent health problems that range from mild muscle cramps
to severe injuries (4). In addition to illnesses caused by envi-
ronmental factors, such as heat-related illness and hypother-
mia (2).

In Iraq, several religious mass gatherings are held throughout
the year, mainly in Karbala, Najaf, and Baghdad (5). On the

Diverse health risks are associated with MGs, including dif-
ferent infectious diseases, with the potential to transmit dis-
eases to their local communities after returning from the
event. Mass gatherings may also exacerbate noncommuni-
cable conditions, leading to emergencies and hospital ad-
missions (2,3).

Also, mass gathering attendees are at an increased risk for dif-

day of 19-21 Ramadan Hajri month every year, many pilgrims
come from different Iraqi provinces and some countries to
Najaf city for the martyrdom anniversary of Imam Ali ibn Abi
Talib (peace be upon him) (6).

The objective of this study was to identify the main patient
presentations among attendees at health facilities during the
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mass gathering commemorating the martyrdom anniversary
of Imam Ali ibn Abi Talib (peace be upon him) in Najaf,
Iraq, in 2024. We hypothesized that the distribution of pa-
tient presentations would vary by both age and nationality.
Specifically, we expected that chronic conditions such as hy-
pertension and diabetes mellitus would be more common
among older age groups, while acute infectious diseases such
as pharyngitis and diarrhea, as well as trauma-related com-
plaints, would be more frequent among younger attendees.
Also, the majority of participants are Iraqi pilgrims, and dif-
ferences in the types of presentations might also emerge be-
tween Iraqis and foreigners.

2. Methods
2.1. Study design

It was a cross-sectional study conducted in 12 health care fa-
cilities distributed across Najaf. Data was collected by con-
venience sampling, which included all individuals who at-
tended the twelve participating health facilities during the
mass gathering period.

2.2. Sample size

No formal sample size calculation was performed, as conve-
nience sampling was used. The aim was to capture all atten-
dees presenting to the clinics over the three days. Based on
prior mass gathering reports, approximately 8,000-9,000 in-
dividuals were expected to seek care, providing a large and
representative sample to describe patterns of patient presen-
tations by age and nationality.

2.3. Inclusion and exclusion criteria

We included all attendees regardless of age, sex, or nation-
ality. Patients with incomplete records were excluded. Each
health facility visit was counted separately, even if the same
individual presented more than once during the study pe-
riod.

2.4. Setting and dates

The twelve health care facilities were distributed in Najaf. Na-
jaf al-Ashrafis the capital city of the Najaf governorate in cen-
tral Iraq, about 160km from Baghdad. Its estimated popula-
tion in 2024 is about 1.41 million people. The twelve health
care facilities were classified into two fixed primary health
centers (Muslim ibn Ageel in Al-kufa sector and Al-Haidari
Visitors in the southern sector) and ten temporary clinics that
serve during the martyrdom anniversary of Imam Ali ibn Abi
Talib (peace be upon him) mass gathering. The 12 clinics
were set up by the ministry of health, which are considered
governmental organizations. The study was conducted from
March 29 to April 1, 2024 (18-21 Ramadan 1445H). In Iraq,
this is the beginning of summer, and the weather is generally
slightly hot and dry.

2.5. Data collection

A total of 24 data collectors took part in the field data collec-
tion for 12 health care facilities (2 for each health care facil-
ity), with one data collector every 12 hours. The team of data
collectors was trained by the ministry of health in the Najaf
Health Department. The information was collected through
a form questionnaire by KoboToolbox collected through the
personnel’s mobile. Given the simplicity of the survey form,
the duration of each case interview ranged from 30 seconds
to a few minutes.

When the internet was available, they were sent to the mass
gathering unit in the Najaf health department. The data were
collected in a Google Sheet and sent to the Ministry of Health
every 24 hours at 9:00 a.m.

2.6. Data variables

A short form was developed to gather information, including
the age classified into three categories:(<15 years,15-30, and
31-60 years), nationality, and provisional diagnosis obtained
from treating physicians. Also, nationality (Iraqi vs. non-
Iraqi) was also recorded. Age was recorded in years and cate-
gorized into three groups: <15, 15-30, and 31-60 years. These
cutoffs were chosen based on developmental and epidemi-
ological considerations: children (<15 years) are more sus-
ceptible to infectious conditions, young adults (15-30 years)
typically experience acute conditions and injuries related to
mass gatherings, and adults over 30 years (31-60 years) are
more likely to present with chronic noncommunicable dis-
eases. This categorization is also consistent with previous
studies on health outcomes in mass gathering settings. Di-
agnoses were based on clinical evaluation with or without
laboratory or radiological confirmation, given the temporary
mass-gathering setting. Pharyngitis as sore throat with pha-
ryngeal erythema but with or without tonsillar findings; diar-
rhea as three or more loose stools within 24 hours; injury as
any trauma-related complaint; and chronic conditions (e.g.,
hypertension, diabetes mellitus) as previously known diag-
noses reported by the patient or documented in their medi-
cal record.

2.7. Ethical considerations

Ethical approval for this study was obtained from the min-
istry of health, directorate of operation and emergency med-
ical services. The consent form was obtained from all partic-
ipants before involving them in the survey.

2.8. Statistical analysis

The data were analyzed using the statistical package for
the social sciences (SPSS, software version 26). Descrip-
tive statistics were presented as frequencies and percentages.
The Chi-squared test was used to test significant associations
among categorical variables. The association was considered
to be statistically significant when the P-value of <0.05 with a
confidence level of 95 %.
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UE1D RN Frequency of patients’ presentations lead to attend to health care facilities with CI (95%)

Diseases Frequency Percent % 95% CI
Diabetes mellitus 706 7.9% 7.3,8.4
Hypertension 1032 11.5% 10.9,12.2
Enteritis 325 3.6% 3.2,4.0
Pharyngitis 1493 16.7% 15.9,17.4
Hypotension 272 3.1% 2.7,3.4
Intestinal colic 476 5.3% 4.8,5.8
Asthma 129 1.4% 1.2,1.7
Heat illness 150 1.7% 1.4,1.9
Skin rash 333 3.7% 3.3,4.1
Joints pain 1029 11.5% 10.8,12.1
Diarrhea 290 3.2% 2.9,3.6
Wounds 588 6.6% 6.1,7.1
Fractures 0 0% 0.0,0.0
Burns 9 0.1% 0.0,0.2
Others 2127 23.7% 22.9,24.6
Total 8959 100%

m <15 years ™ 15-30years ®m 31-60years

The distribution of the patients who attended health care facilities at different age groups

e PN The distribution and association of the patients’ presentations and conditions according to age groups

Age group (years) Total (N=8959) P-value
Diseases <15 (N=918) 15-30 (N=2829) 31-60 (N=5212)
Diabetes mellitus 3 (0.4%) 189 (26.8%) 514 (72.8%) 706 (100%) 0.00001
Hypertension 0 (0%) 169 (16.4%) 863 (83.6%) 1032 (100%)
Enteritis 42 (12.9%) 122 (37.5%) 161 (49.5%) 325 (100%)
Pharyngitis 309 (20.7%) 435 (29.15) 749 (50.2%) 1493 (100%)
Hypotension 21 (7.7%) 132 (48.5%) 119 (43.8%) 272 (100%)
Intestinal colic 91 (19.1%) 201 (42.2%) 184 (38.7%) 476 (100%)
Asthma 36 (27.9) 22 (17.1%) 71 (55.03%) 129 (100%)
Heat illness 0 (0%) 87 (58%) 63 (42%) 150 (100%)
Skin rash 123 (36.9%) 83 (24.9%) 127 (38.1%) 333 (100%)
Joints pain 29 (2.8%) 333 (32.4%) 667 (64.8%) 1029 (100%)
Diarrhea 62 (21.4%) 123 (42.4%) 105 (36.2%) 290 (100%)
Wounds 30 (5.1%) 263 (44.7%) 295 (50.2%) 588 (100%)
Burns 4 (44.4%) 5 (55.6%) 0 (0%) 9 (100%)
Others 168 (7.9%) 665 (31.3%) 1294 (60.8%) 2127 (100%)
Total 918 (10.2%) 2829 (31.6%) 5212 (58.2%) 8959 (100%)
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E1D RN The distribution and association of the patients’ presentations and conditions according to their nationality

Diseases Iraqi (N=7239) Foreigners (N=1720) Total (N=8959) P-value
Diabetes mellitus 504 (71.4 %) 202 (28.6%) 706 (100 %) 0.00001
Hypertension 761 (73.7%) 271 (26.3%) 1032 (100 %)

Enteritis 301 (92.6%) 24 (7.4%) 325 (100 %)

Pharyngitis 1094 (73.3 %) 399 (26.7%) 1493 (100 %)

Hypotension 201 (73.9%) 71 (26.1%) 272 (100%)

Intestinal colic 421 (88.4%) 55 (11.6%) 476 (100%)

Asthma 115 (89.1%) 14 (10.9 %) 129 (100%)

Heat stroke 150 (100%) 0 (0 %) 150 (100%)

Skin rash 286 (85.9%) 47 (14.1%) 333 (100%)

Joints pain 811 (78.8%) 218 (21.2 %) 1029 (100%)

Diarrhea 251 (86.6%) 39 (13.4 %) 290 (100%)

Wounds 445 (75.7%) 143 (24.3%) 588 (100%)

Burns 9 (100%) 0 (0%) 9 (100%)

Others 1890 (88.9 %) 237 (11.1%) 2127 (100%)

Total 7239 (80.8%) 1720 (19.2%) 8959 (100%)

m Iragis = Forigners

The distribution of the patients who attended health care facilities on their nationality
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3. Results

A total of 8959 patients attended the 12 health care facili-
ties over 3 days between March 29, 2024, and April 1, 2024.
Two-thirds of the patients, 5212(58.2%), were aged 31-60, as
shown in figure 1. 7239 (80.8%) were from Iraq, while 1720
(19.2%) were foreigners, as shown in figure 2. Table 1 shows
that the most frequent conditions were others, 23.7%, and
pharyngitis, 16.7 %.

3.1. Main conditions and complaints at presen-
tation

As tablel and figure 3 were shown, the patients’ presenta-
tions were classified into the following:

Infectious conditions and symptoms

About 16.7% (95% CI:15.9,17.4) of those patients had pharyn-
gitis. Stratified analysis showed lower odds of pharyngitis in
older age groups compared to children under 15 years: OR
0.33 for 31-60 years and OR 0.36 for 15-30 years. By na-
tionality, Iraqi participants had lower odds of tonsillitis than
foreigners (OR=0.59). Other main categories were enteritis
(3.6%; 95% CI: 3.2,4.0), and diarrhea (3.2%; 95% CI: 2.9,3.6).
Acute conditions and symptoms

Most acute conditions related to mass gathering directly or
indirectly were joint pain 11.5% (n=1029), intestinal colic
5.3% (n=476), hypotension 3.1% (n=272), and heat-related ill-
ness 1.7% (n=150).

Chronic conditions

The reasons for visiting health care facilities among those
with chronic conditions, included problems such as hyper-
tension (11.5%; 95% CI: 10.9,12.2), and diabetes mellitus
(7.9%; 95% CI:7.3,8.4), were predominantly reported in pa-

tients aged 31-60 years. Stratified ORs indicated that older
adults had markedly higher odds compared to children (<15
years): OR= 365 for hypertension and OR= 33.4 for diabetes
mellitus.

Traumas and injuries

The only prevalent cases of injuries reported were wounds
(6.6%: n=588), and burns (0.1%: n=9), while fractures were
(0%: n=0). In table 2, the highest frequencies of patients’ pre-
sentations in the 31-60 years age group were 83.6% (n=863)
hypertension, 72.8%(n=514) diabetes mellitus, and 64.8%
(n=667) joint pain. There were reported high frequencies
of patients’ presentations in the 15-30 years age group;
58% (n=87) heat-related illness, 48.5% (n=132) hypotension,
42.4% (n=123) diarrhea, and 42.2% (n=201) intestinal colic.
Otherwise, the only high frequency of patients’ presentations
in the age group less than 15 was just 44.4% (n=4) burns,
but still less than 55.6% (n=5) burns in the 15-30 years age
group. The association of the patients’ presentations with age
groups was highly significant with a P-value=0.00001.

Figure 4 shows that most high frequencies were in 83.6% hy-
pertensives, followed by 72.8% diabetes mellitus, in the age
group of 31-60. As shown in the table 3, there was a highly
significant difference in the distribution of the patients’ pre-
sentations, with the highest frequency for Iraqi pilgrims with
(P-value=0.00001). The table 3 showed that all patients’ pre-
sentations had the highest frequency in Iraqi pilgrims.

4, Discussion

In Iraq, religious mass gatherings are increasingly common
and can harbor considerable public health risks. This study
describes common patient presentations reported at health
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facilities during the martyrdom of Imam Ali ibn Abi Talib’s
mass gathering in Najaf Governorate, Iraq.

A total of 8,959 patients visited the 12 health care facilities
(2 fixed and 10 temporary or mobile clinics) during 3 days
throughout the mass gathering. The health services burden
during such events falls mainly on temporary or mobile clin-
ics. This could be due to the high occurrence of minor ill-
nesses during mass gatherings as well as the accessibility of
mobile clinics to the mass gathering participants (4,8).

The findings of this study highlighted the importance of
symptoms of respiratory and gastrointestinal infections. Pre-
vious studies emphasized that there is a similar risk of infec-
tious disease outbreaks during mass gatherings (3,9). Mass
gatherings create favorable conditions for infectious disease
transmission, as sore throat is caused by many pathogens
transmitted mainly from person to person through the res-
piratory tract, and it is the leading cause of pharyngitis. The
mass gathering in the year of the study took place at the end
of spring, which could explain the high proportion of upper
respiratory symptoms observed.

Many pathogens, including bacterial, parasitic, and viral
pathogens, can cause acute diarrhea. In a previous study
conducted in the country, Escherichia coli and Salmonella
species were the predominant causes of acute diarrhea (10).
Acute diarrhea and vomiting in the mass gathering could be
related to food poisoning due to an unhygienic environment
of serving foods and drinks that were not reported in this
study. Foods and drinks served to the pilgrims are freely
provided by local people, but they are not all licensed by
the health authorities, with minimal monitoring and audit-
ing (3).

Although these infections were expected, considering the ex-
posure of the mass gathering attendees to crowded, unhy-
gienic environments, and most of the individuals preparing
and serving food are not certified food handlers, which cre-
ates favorable conditions for transmission of respiratory and
food-borne diseases.

In general, acute diarrhea diseases affected young children
more than older adults; however, children aged<15 were
21.4% (n=62) with diarrhea, and 12.9% (n=42) with enteritis,
which is due to the narrow grouping of ages into <15 years
that represent 10.2% (n=918) of the participants.

Skin rash was reported in 3.7% (n=333) of patients. While this
finding coincided with a measles outbreak registered by the
ministry of health in Iraq in spring 2024, our data collection
tool did not capture fever with rash as a specific syndrome.
Therefore, it is not possible to confirm the etiology of these
cases.

Mass gatherings may also exacerbate noncommunicable dis-
eases (NCDs) and chronic conditions, which may lead to
emergencies and hospital admissions. In our study, chronic
noncommunicable diseases, especially hypertension and di-
abetes mellitus, represented a considerable proportion and
were concentrated in older age groups.

The study has some limitations, that population with is-

chemic heart disease symptoms were not reported. Thus,
during the MG, NCD emergencies rose in cases of ischemic
heart disease (IHD) and asthma, and most upsurge in cases
of severe HT and diabetes (hyperglycemia). These findings
are consistent with other studies conducted in the Ashura
and Arbaeen in Karbala, Iraq as religious events (8,11).
Hypertension, diabetes mellitus, asthma, and ischemic heart
disease or symptoms are likely to be sensitive to changes in
daily activities and intense physical activities during mass
gatherings. Moreover, poor adherence to diet and medica-
tions for hypertensive, diabetic, and asthmatic patients pre-
disposes them to emergency room (ER) attendance (11).

It is true that the studies reveal regular exercise controls HT
and diabetic hyperglycemia and improves IHD, but if there
are sudden physical activities in individuals with cardiovas-
cular diseases, they might precipitate a heart attack, and in-
tensive physical activity leads to an IHD emergency, corre-
lated with severe HT and diabetic-hyperglycemia emergen-
cies during the MG event (12).

The study showed joint pain was the most common chronic
condition reported. This can be explained by the pilgrims’
walking, standing, and physical activity during the event.
During mass gatherings, trauma is one of the most common
medical problems. The health consequences of mass gather-
ings include injuries resulting from crowd density and inad-
equate infrastructure, exposure to extreme weather events,
and escalation of violence as a result of crowd behavior. In-
juries were reported but occurred less frequently than ex-
pected. Importantly, most presentations were more common
among Iraqi attendees compared with foreigners.

The percentage of wounds’ injuries was roughly the same for
participants under 31 years and those over 31 years. This is
inconsistent with the global figures on injuries, which show
that youth are more likely to take risks than older individu-
als, increasing their risk of injury. The study had limitations
in registration because the injuries were transported to the
hospital by ambulance, which could explain the discrepancy
in results.

Although the MG event encountered the hot weather at the
end of the spring, besides the event in the month of Ra-
madan, where almost all people were fasting. The findings
of hypotension and heat-related illnesses are regarded as less
than expected.

All presenting diseases were mostly higher in Iraqi nationality
than non-Iraqi participants, which may be related to a large
number of Iraqis in comparison to foreign participants and
to the healthy habits of non-Iraqis.

5. Limitations

This study has several limitations and potential sources of
bias. It was relied on provisional clinical diagnoses without
laboratory confirmation, and absence of syndromic surveil-
lance which may have led to misclassification particularly for
infectious conditions such as tonsillitis, pharyngitis, and di-
arrhea.
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A limitation of this study is the large ‘Others’ category
(23.7%), for which specific conditions were not captured,
limiting detailed description of less common presentations.
Selection bias is also possible, as severely ill individuals who
could not reach the clinics were not captured, potentially un-
derestimating serious cases. In addition, data were collected
during a single mass gathering in Najaf, which may limit
generalizability to other events or seasons. Despite these
constraints, the large sample size, inclusion of both fixed
and mobile facilities, and standardized data collection pro-
cedures strengthen the reliability of the reported findings.
Finally, the findings of this study may be generalizable to
other religious mass gatherings in Iraq, such as Arbaeen and
Ashura, since they share similar crowd dynamics and health
service challenges. However, differences in time and season
could alter the spectrum of clinical presentations; for exam-
ple, heat-related illness is likely to be more prominent during
summer like Tuwairij (13). In addition, while nearly one-fifth
of attendees in this study were foreigners, the majority were
Iraqi pilgrims, unlike Hajji that cultural or behavioral differ-
ences among international pilgrims may limit the direct ap-
plicability of these findings to non-Iraqi contexts (14). Fur-
ther studies across different governorates, seasons, and pop-
ulations are needed to strengthen external validity.

6. Conclusion

Nonspecific pharyngitis was the most common clinical pre-
sentation that reflects a high risk of infectious spread. Non-
communicable presentations, mainly chronic conditions, in-
cluded problems such as hypertension, diabetes mellitus,
and asthma were common and increased mainly in age
above 31 years.
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