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Abstract

While COVID-19 epidemiology has been extensively studied globally, data from Libya remain limited.
This study addresses this gap by examining demographic characteristics, contact patterns, and
clinical presentations among confirmed cases in an urban Libyan population during the early
pandemic period. A cross-sectional analysis was conducted of 4,708 individuals presenting to
COVID-19 screening centers in Tajoura, Libya (May-December 2020). Data were extracted from
national surveillance records, including demographics, self-reported symptoms, contact history, and
RT-PCR results. Statistical analyses identified associations between exposure risks and test positivity
using chi-square and t-tests. The cohort (mean age 37.4+17.3 years; 54.9% male) showed high
contact exposure (90.7% overall), particularly among children (95.0%) and females (92.9% vs 89.0%
males, p<0.001). Myalgia (87.8%), fatigue (10.2%), and anosmia/ageusia (7.6%) were the most
prevalent symptoms. Anosmia (p<0.001) and headache (p=0.003) showed the strongest associations
with PCR positivity. No age-based differences in test positivity were observed (p>0.05), contrasting
with global trends. This first large-scale study from Libya reveals distinct transmission patterns,
including exceptional myalgia reporting and demographic-specific exposure risks. Findings
underscore the importance of context-specific surveillance in humanitarian settings to guide targeted
interventions in future epidemics.
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Introduction

The COVID-19 pandemic, caused by SARS-CoV-2, has exhibited heterogeneous transmission dynamics and
clinical presentations across populations, influenced by demographic, behavioral, and regional factors [1,2].
While global studies have characterized symptom prevalence and contact-based transmission [3,4], data
from North Africa—particularly Libya—remain underrepresented in the literature. Understanding local
epidemiological patterns is critical for tailoring public health interventions, especially in resource-limited
settings [5]. Libya’s first COVID-19 wave peaked in mid-2020, coinciding with fragile health infrastructure
and limited testing capacity [6]. Studies from similar settings highlight the role of socio-demographic factors
in transmission [7], but no large-scale analyses exist for Libyan populations. Despite the transition to
endemicity, research on COVID-19 retains urgency due to unresolved scientific and public health
challenges. Long-term sequelae affect an estimated 10-20% of survivors, with mechanisms and risk factors
still poorly understood, especially in understudied regions like Africa [8,9].

Historical precedents, such as the 1918 influenza pandemic, demonstrate that post-crisis research yields
critical insights for future preparedness [10]. Our study addresses critical knowledge gaps by analyzing one
of the largest COVID-19 datasets available from Libya, focusing on cases reported in Tajoura Municipality,
Tripoli. We aim to characterize the epidemiological and clinical features of the early pandemic in this region,
with particular attention to contact history patterns—including demographic variations and temporal
trends, symptom profiles associated with RT-PCR positivity, and demographic risk factors such as age,
gender, and residency that influence exposure and testing outcomes. By examining these variables in an
understudied North African context, this study contributes region-specific insights that can inform future
outbreak responses and promote more equitable global health strategies.

Methods

This cross-sectional study analyzed data from 4,708 individuals presenting to the COVID-19 rapid response
team in Tajoura Municipality in Tripoli-Libya, between May and December 2020. The study utilized an
existing epidemiological database approved by the National Center for Disease Control. Demographic
variables, including age, sex, residence, and nationality, were recorded, along with self-reported symptoms
documented through both spontaneous patient reports and physician inquiry. To minimize potential bias,
healthcare staff recording symptoms were blinded to participants' eventual RT-PCR results during data
collection.

The primary exposure variable was contact history with confirmed or suspected COVID-19 cases, recorded
as a binary (yes/no) measure. All participants underwent nasopharyngeal swab collection with analysis via
reverse transcription-polymerase chain reaction (RT-PCR) testing.
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Data analysis was performed using SPSS version 22, employing descriptive statistics to summarize
participant characteristics and bivariate analyses (Chi-square tests for categorical variables; independent t-
tests for continuous variables) to examine associations between contact history, symptom profile, and PCR
status, with statistical significance set at p<0.05.

Results

The study population of 4,708 participants had a mean age of 37.4 years (SDx17.3) with 54.9% male
representation. Age distribution showed 12.9% children (<18 years), 46.5% young adults, 34.3% adults, and
6.3% elderly (>65 years), with only 0.2% being non-Libyan nationals. Contact history with confirmed or
suspected COVID-19 cases was reported by 90.7% of participants overall (Table 1).

Table 1. Sociodemographic characteristics of study participants

Character | Frequency Percentage
Age
Children 605 12.9
Young Adults 2,189 46.5
Adults 1,617 34.3
Elderly 296 6.3
Sex
Male 2,584 54.9
Female 2,124 45.1
Place of residence
Tajoura 4,442 94.4
Outside Tajoura 266 5.6
Nationality
Libyan 4,699 99.8
Non-Libyan 9 0.2
History of contact
Yes 4,272 90.7
No 436 9.3
RT-PCR result
Positive 950 20.2
Negative 3,758 79.8

With temporal analysis revealing peak exposure rates of 100% during the initial study months (May-August
2020) that gradually declined to 84.9% in September and 70.6% by December. The proportion of positive
RT-PCR swabs peaked in October and was lowest in July and November, with an overall positivity rate of
20.2% (Figure 1).
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Figure 1. Percentage of contact and positive RT-PCR swabs
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Symptomatic presentation was observed in 94.8% of attendees, with the most prevalent symptoms being
myalgia (87.8%), fatigue (10.2%), fever (9.7%), cough (8.1%), and anosmia/ageusia (7.6%) (Figure 2).

100%
90%
80%
70%
60%
50%
40%

30%
0 15.90%
20% 1020%  9.70%  8.10%  7.60%

fatigue fever

87.80%

10% 5.20%
0% I

no muscle pain
symptoms

loss of taste  others

& smell

cough

Figure 2. Distribution of participants by presenting symptoms

Subjects with a history of contact were, on average, one year younger than those without (p=0.528). Overall,
95% of children (<18 years) reported contact exposure, compared to 89.3% of young adults and 92.6% of
elderly individuals (p<0.0001). A positive contact history was significantly more common among females
than males (92.9% vs. 89%, p<0.0001) and among residents of Tajoura (p<0.0001) (Table 2).

Table 2. Sociodemographic characteristics classified by the history of contact

Character H/ °n°(‘:/3ta°t No H/I:)(:/:Sntact P value
Age (meantSD) 37.5£17.4 36.9+16.3 0.528
Age group 0.0001
Children 575(95%) 30(5%)
Young Adult 1955(89.3%) 254(10.7%)
Adult 1467(90.7%) 150(9.3%)
Elderly 274(92.6%) 22(7.4%)
Sex 0.0001
Male 2299(89%) 285(11%)
Female 1973(92.9%) 151(7.1%)
Place of residence 0.0001
Tajoura 4060(91.4%) 382(8.6%)
Outside Tajoura 212(79.7%) 54(20.3%)
Nationality 0.179
Libyan 4265(90.8%) 434(9.2%)
Non-Libyan 7(77.8%) 2(22.2%)

No statistically significant association was found between general characteristics (age, place of residence,
and nationality) and RT-PCR results when comparing groups with or without a history of contact (p > 0.05).
However, gender showed a significant difference: among subjects with a contact history who tested positive
by RT-PCR, 52.6% were females compared to 47.4% males (p<0.0001) (Table 3).

Table 3. Characteristics of study participants stratified by contact history and RT-PCR results.

H/O contact No H/O contact
Character RT-PCR (+) RT-PCR (-) P value RT-PCR (+) RT-PCR (-) | P value
| Age (meantSD) 37.6x17.7 37.4t17.3 0.785 37.4£17.1 36.7+15.9 0.689
Age group 0.806 0.905
Children 115(14%) 460(13.3%) 9(6.9%) 21(6.9%)
Young Adult 366(44.6%) 1589(46%) 71(54.6%) 163(53.3%)
Adult 282(34.4%) 1185(34.3%) 45(34.6%) 105(34.3%)
Elderly S7(7%) 217(6.3%) 5(3.8%) 17(5.6%)
Sex 0.0001 0.381
Male 389(47.4%) 1910(55.3%) 81(62.3%) 204(66.7%)
Female 431(52.6%) 1542(44.7%) 49(37.7%) 102(33.3%)
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Residence 0.327 0.152
Tajoura 785(95.7%) 3275(94.9%) 109(83.8%) 273(89.2%)
Outside 35(4.3%) 177(5.1%) 21(16.2%) 33(10.8%)
Nationality 0.741 0.088
Libyan 819(99.9%) 3446(99.8%) 128(98.5%) 306(100%)
Non-Libyan 1(0.1%) 6(0.2%) 2(1.5%) 0(0%)

Symptom profile significantly differed between SARS-CoV-2 RT-PCR positive and negative groups among
contacts, with higher proportions of fatigue, fever, cough, anosmia, ageusia, sore throat, headache, and
diarrhea in PCR-positive individuals (p < 0.05). No significant differences were observed for runny nose,
dyspnea, vomiting, or abdominal pain. Among those without contact history, most symptoms showed no
significant association with PCR status except for anosmia, ageusia, and headache (p < 0.05). Notably, while
myalgia, fatigue, fever, cough, runny nose, sore throat, dyspnea, abdominal pain, vomiting, and diarrhea
were more frequently reported in the PCR-positive group, these differences did not reach statistical
significance (Table 4).

Table 4. Distribution of presenting symptoms stratified by history of COVID-19 contact and RT-
PCR test results

Svmptom H/O contact P No H/O contact P value
ymp RT-PCR (+) | RT-PCR () | value | RT-PCR (+) | RT-PCR (-)
Symptomatic 767(93.5%) | 3322(96.2%) | 0.001 | 120(92.3%) | 255(83.3%) | 0.015
Myalgia 671(81.1%) | 3105(89.9%) | 0.0001 | 107(82.3%) | 251(82%) | 0.944
Fatigue 126(15.4%) | 337(9.8%) | 0.0001 9(6.9%) 7(2.3%) 0.026
Fever 122(14.9%) | 320(9.3%) | 0.0001 7(5.4%) 7(2.3%) 0.133
Cough 97(11.8%) | 271(7.9%) | 0.0001 4(3.1%) 8(2.6%) 0.756
Anosmia and ageusia | 157(19.1%) | 182(5.3%) | 0.0001 13(10%) 5(1.6%) 0.0001
Runny nose 32(3.9%) 108(3.1%) | 0.275 3(2.3%) 5(1.6%) 0.632
Sore throat 43(5.2%) 100(2.9%) | 0.002 5(3.8%) 7(2.3%) 0.353
Dyspnea 42(5.1%) 139(4%) 0.176 3(2.3%) 3(1.0%) 0.369
Headache 65(7.9%) 151(4.4%) | 0.0001 10(7.7%) 2(0.7%) 0.0001
Vomiting 5(0.6%) 14(0.4%) 0.389 1(0.8%) 0(0%) 0.298
Diarrhea 9(1.1%) 15(0.4%) 0.034 1(0.8%) 1(0.3%) 0.508
Abdominal pain 3(0.4%) 6(0.2%) 0.387 0(0%) 0(0%) -

Discussion

The findings of this study provide important insights into COVID-19 epidemiology in Libya, a region with
limited published data despite experiencing significant pandemic impact. Our analysis of 4,708 cases in
Tajoura reveals several notable patterns that both align with and diverge from global trends. The extremely
high rate of reported contact exposure (90.7% overall) suggests intense community transmission during the
study period, consistent with observations from other densely populated urban areas in low-resource
settings [11,12]. The temporal decline in contact rates from 100% in early months to 70.6% by December
2020 may reflect either a true reduction in transmission or possible pandemic fatigue leading to
underreporting of exposures [13]. This intensity of fatigue has been documented globally. One modeling
study estimated that, in the absence of adherence fatigue, COVID-19 cases by December 2020 would have
been approximately 47% lower, primarily due to sustained reductions in contact-related behaviors over time
[14].

Symptom profile in our study showed both expected and unexpected patterns when compared to
international data. While anosmia and headache demonstrated significant associations with PCR positivity
- matching well-established COVID-19 symptom profile [15,16], the remarkably high prevalence of myalgia
(87.8%) deserves particular attention, as it substantially exceeds rates reported in larger meta-analyses—
including 17.5% overall, 36.7% in Europe, and 26.6% in North America [17], potentially reflecting differences
in viral variants circulating in Libya during the study period, cultural variations in symptom reporting, or
healthcare-seeking behaviors unique to this population. Such discrepancies highlight the importance of
region-specific symptom surveillance to guide clinical diagnosis in resource-limited settings. Demographic
analysis revealed several significant patterns with public health implications. The higher contact exposure
rates among children (95%) and females (92.9%) likely reflect sociocultural factors including household
structure and gender roles in caregiving, patterns observed in other Mediterranean populations: in Spain’s
Region of Murcia, household transmission accounted for over 56% of cases, with higher incidence among
women than men, reflecting gendered caregiving roles and household dynamics [18]. Interestingly, while
female gender was associated with both higher exposure risk and greater PCR positivity among exposed
individuals, we found no significant age-based differences in test positivity—a notable contrast to data from
higher-income countries where advanced age consistently emerges as a strong risk factor for infection [19].
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In contrast, a large Pakistani cohort demonstrated that positivity rates were comparable across age groups
among those tested [20], which potentially reflects Libya’s younger demographics or age-related testing
biases.

This study has several limitations that must be acknowledged. Reliance on self-reported symptoms and
contact history introduces potential recall bias, though our use of physician verification may have mitigated
this to some degree. As a single-site study conducted in an urban municipality, the findings may not fully
represent rural populations or other regions of Libya. Additionally, RT-PCR testing limitations, including
variable sensitivity and constrained testing capacity during the study period, may have affected case
ascertainment.

Despite these limitations, this study makes important contributions to the understanding of COVID-19
epidemiology in North Africa. As future epidemics are likely to emerge under comparable constraints, the
study’s findings underscore the value of localized surveillance data to inform context-appropriate public
health responses, particularly in regions affected by humanitarian crises and health system challenges.
Future research should build on these findings by incorporating serological data to better characterize
population immunity and investigating long-term outcomes among affected individuals.
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