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Abstract 

Background There exists a gap in our understanding of the age‑dependent epidemiological dynamics of SARS‑
CoV‑2 among school‑age children in comparison to adults within the State of Qatar. Additionally, there has been lim‑
ited assessment of the timely implementation of physical distancing interventions, notably national school closures, 
and their impact on infection trends.

Methods We used the national database to capture all records of polymerase‑chain‑reaction (PCR) testing, and rapid 
antigen tests (RAT) conducted at all health care venues in Qatar and administered between August 26, 2020, 
and August 21, 2022, across all age groups (≥ 5 years old). Study participants under 18 years old were categorized 
into two age brackets: (5–11) and (12–17), aligning with the Primary and Preparatory/Secondary grade levels in Qatar, 
respectively. We assessed age group testing rates, incidence rates, and positivity rates in relation to adults. These epi‑
demiological metrics were compared with the CDC’s thresholds for COVID‑19 community transmission.

Results Throughout the school years of 2020–2021 and 2021–2022, a total of 5,063,405 and 6,130,531 tests were 
respectively conducted. In the 2020–2021 school year, 89.6% of the tests were administered to adults, while 13.7% 
were conducted on children in the following year. The overall test positivity rates for the 2020–2021 and 2021–2022 
school years were 5.8% and 8.1%, respectively. Adolescents underwent the fewest tests during the full study period 
compared to both adults and young children. Using the CDC indicators, we found that children and adolescents 
can significantly contribute to elevated infection rates, potentially driving community transmission upon relaxation 
of social restrictions.
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Background
The State of Qatar had 514,524 cumulative cases of the 
novel coronavirus disease (COVID-19), resulting in more 
than 600 deaths as of January 2024 [1, 2]. The country 
ranked among the top five nations in the East Mediter-
ranean Region with the highest attack rate per 100,000 
population [2]. Nakhaeizadeh and colleagues reported 
that Qatar ranked the first based on COVID-19 infec-
tion rates in the region followed by Bahrain, Kuwait, and 
United Arab Emirates [3]. Testing within the healthcare 
system in Qatar is conducted on a large scale, primar-
ily for routine purposes, with approximately 5% of the 
population undergoing testing every week [4]. The first 
epidemic wave in Qatar was predominantly driven by 
the original SARS-CoV-2 virus [4, 5]. The initial recorded 
cluster of community transmission was identified on 
March 6, 2020 [4, 5]. In response, Qatar adopted public 
health measures including extensive testing, contact trac-
ing, quarantine as well as physical distancing strategies 
and schools’ closure to slow the pandemic and reduce the 
incidence of new cases. Consequently, all schools in the 
country were closed on March 10th of 2020. Face-to-face 
classes were suspended, and students continued their 
learning through online learning platforms [6].

The Ministry of Education and Higher Education 
(MOEHE) in Qatar initiated a phased reopening of 
schools at the end of August 2020, implementing a three-
stage back-to-school plan on September 1st [7]. Through-
out the 2020–2021 academic year, Qatar adopted a 
blended learning approach, integrating online instruc-
tion with traditional classroom-based education. This 
strategy incorporated enhanced hygiene protocols such 
as mandatory mask-wearing and frequent hand washing. 
Furthermore, schools implemented reduced classroom 
capacities and student cohorting [6].

The initial phase commenced with on-campus attend-
ance of 50% of students. It was anticipated that by the 
third phase, students would transition to full-time class-
room attendance. Nevertheless, the nation experienced a 
significant SARS-CoV-2 surge characterized by the pre-
dominance of the Alpha (B.1.1.7) and Beta (B.1.351) vari-
ants, reaching its peak in the first week of April 2021 [5, 
8, 9]. As community cases began to rise by March 2021, 
schools reduced their on-campus attendance to 30%, 

transitioning to fully online instruction for all students by 
April 2021. The Delta (B.1.617.2) variant began to emerge 
in Qatar by the end of March 2021 [9] (refer to Supple-
mentary files “SF1”, “SF2”).

In the following academic year of 2021–2022, schools 
initially implemented a distance-learning mode. They 
swiftly transitioned to 100% face-to-face attendance as 
the pandemic entered a low-incidence phase, dominated 
by the Delta variant, from mid to late 2021 [5, 8–10]. As 
COVID-19 cases began to escalate due to the Omicron 
variant in December [5, 8], the Ministry opted to prolong 
the winter holidays, suspending school attendance for all 
students in both public and private schools throughout 
January 2022. By February, schools resumed operations 
at 100% capacity, contingent upon students presenting a 
weekly pledge form signed by parents as proof of a nega-
tive rapid antigen test conducted at home within 48  h 
prior to school entry, (refer to Supplementary files “SF3”).

There is a gap in our knowledge regarding under-
standing the age-dependent epidemiological dynamics 
of SARS-CoV-2 among school age children compared 
to adults in the State of Qatar. Studies conducted in the 
earlier months of the pandemic indicated that children in 
general have lower COVID-19 incidence rates [7]. More-
over, infection trends in multiple countries suggested 
that school-based transmission was not more prevalent 
than transmission in non-educational settings [11–13]. 
Nonetheless, surging evidence suggests that adolescents 
face a comparable risk of infection to the general popula-
tion and the age dependent variability in infection trans-
mission should be considered when devising control 
strategies [14]. Hence, we examined children’s testing 
data during two consecutive academic years to estimate 
testing patterns, incidence rates, and percentage of posi-
tive SARS-CoV-2. The epidemiological parameters will 
be compared to adults’ rates through major COVID-19 
waves, the rest of the academic year and school holidays.

Furthermore, there is limited evaluation of the timely 
implementation of physical distancing interventions, 
particularly national schools’ closures, and their impact 
on infection trends. Accordingly, we explored the appli-
cation of the CDC indicators for community transmis-
sion namely: population incidence, and percentage of 
positive SARS-CoV-2 cases to identify data-driven alert 

Conclusion It is crucial to acknowledge the potential for higher transmission among youth and adolescents 
when formulating transmission control strategies and making decisions regarding school closures. Employing data‑
driven indicators and thresholds to monitor COVID‑19 community levels is important for informing decision‑making. 
These approaches also enable the prompt implementation of infection control transmission mitigation measures 
in future pandemics.
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thresholds that can be used to guide timely adjustments 
in public health response especially school attendance 
policies [15, 16], (refer to Supplementary files “SF3, SF4”).

Materials and methods
Qatar has an integrated electronic health information 
system that captures all COVID-19 disease related data 
including all records of polymerase-chain-reaction (PCR) 
testing, and rapid antigen tests (RAT) conducted at all 
health care venues in Qatar. RAT started in December 
2021 (21st week of 2021–2022 academic year). Tests were 
provided at no cost or at heavily subsidized rates [4]. All 
the laboratory COVID-19 testing was centralized and 
was conducted at Hamad Medical Corporation’s (HMC)-
the main healthcare provider in Qatar- central laboratory 
using real-time reverse-transcription PCR (RT-qPCR) 
TaqPath COVID-19 Combo Kit [4]. We used the national 
database to identify all tests conducted between August 
26th, 2020, and August 21st of 2022 in all age groups 
(≥ 5 years old). These databases are comprehensive, con-
taining no missing data [5]. Demographic characteristics 
were extracted from the anonymized electronic medical 
records and no identifying information was collected.

Rapid antigen self-testing kits were available for pur-
chase in pharmacies in 2022; however, the outcomes 
of home-based testing are neither reported nor docu-
mented in the national database [5].

Data analysis
The study subjects (< 18  years old) were stratified into 
two age categories: (5–11) (12–17) to match the Primary 
and Preparatory/Secondary grade levels in Qatar, respec-
tively. We estimated age groups testing rates, incidence 
rates, and positivity in comparison to adults (≥ 18 years 
old) during the two separate academic years. All the for-
mer epidemiological measures were expressed as num-
ber of cases per 100,000 population per week. Although 
subjects (< 18 years old) were accounted for in two con-
secutive years, our analysis primarily focused on test 
positivity rates on each test day without any further fol-
low-up. We believe the potential bias introduced by this 
approach is minimal and will not have any significant 
impact on our findings.

We referred to the first school year as (2020–2021) or 
Y1 interchangeably, and we did the same for the second 
school year. We referred to the Alpha/Beta/Delta wave as 
(W1), and the Omicron wave as (W2) (refer to Supple-
mentary files “SF1”, “SF2”).

Positivity rate was defined as the number of positive 
COVID-19 infections (identified by RT-PCR, or RAT) 
over the total number of all tests. The one-way analysis 
of variance test (ANOVA) was used to determine the 
statistically significant differences between different age 

categories in the testing rate, incidence, and positivity 
rates. The mean difference was considered significant at 
the 0.05 level (p ≤ 0.05). 7-days moving average was cal-
culated to flatten anticipated variation in daily case num-
bers and tests’ positivity. Games-Howell test was used for 
post hoc analysis to determine the statistical significance 
of differences in group pairs means. Additionally, we 
examined the differences among age groups during Y1 for 
the following periods: School academic periods (weeks 
1–16, weeks 39–45), holidays (weeks 17–20 & 46–53), 
and during COVID-19 W1 (weeks 23–38). During Y2, 
the winter break was extended for an extra 4 weeks as a 
response to the W2. We examined the difference in study 
academic periods (weeks 1–16, weeks 25–45), holidays 
(46–53), and during COVID-19 W2 (weeks 17–24).

For comparison, we used the CDC threshold for high-
est transmission of ≥ 200 new COVID-19 cases per 
100,000 population in the last 7  days, and the percent-
age of positive RT-PCR tests ≥ 10% in the last 7 days. All 
statistical data analysis was conducted using STATA/MP 
15.1.

Results
A total of 5,063,405 laboratory tests were conducted 
in the school year (2020–2021), while 6,130,531 tests 
were conducted in the school year (2021–2022). In Y1, 
most tests, accounting for 89.6% (n = 4,537,604), were 
administered to adults. Similarly, in the Y2, only 13.7% 
(n = 840,634) of the tests were conducted on individuals 
under 18  years old. Males underwent testing more fre-
quently than females. Rapid antigen testing (RAT) was 
introduced during Y2 with 84.5% of tests administered 
to adults, 6.9% to individuals aged 12–17 years, and 8.6% 
to those aged 5–11 years. The overall test positivity rates 
for the (2020–2021) and (2021–2022) school years were 
5.8% and 8.1%, respectively. During the full study period, 
adolescents underwent the fewest tests in comparison to 
both adults and young children (refer to Table 1).

Testing capacity
During Y1 academic period, there was a clear correla-
tion between testing rates and the age groups of the 
study participants. The mean testing rates per 100,000 
population per week were 3,057 for adults, 2,403 for 
individuals aged 12–17 years and 1,978 for those aged 
5–11 years, with a statistically significant difference 
observed (p < 0.05). During W1, the testing capacity 
increased towards week 21 (end of January 2021). By 
the end of March 2021, more tests were conducted at 
a rate of 4,297 for adults, 3,763 for those aged 12–17 
years old, and 2,904 for 5–11 years old children, 
p < 0.000, (refer to Table 2). The testing trend continued 
until around Week 34 (beginning of April) when the 
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test rates for youth began to decrease, coinciding with 
the closure of schools and the transition to 100% online 
classes. Figure 1 shows that the testing rates increased 
by the end of the schools’ summer vacation as Qatar’s 
residents (90% expats) were required to obtain a Covid-
19 negative certificate by taking a PCR test after travel.

Looking at the consecutive academic year (2021–2022) 
we notice that there was a great increase in the testing 
rates in general. During the academic period, the mean 
testing rate was the highest among the younger age group 
at 4,409 per week per 100,000 population, compared to 
4,075 for adults, 3,985 for (12–17 years old), p < 0.000. 

Table 1 Characteristics of persons tested and testing outcomes

Academic Year (2020–2021)
n (%)

Academic Year (2021–2022)
n (%)

Age group ( ≥)18y (12–17) y (5–11) y Total ( ≥)18y (12–17) y (5–11) y Total

Gender

 Female 1,197,230 (83.1) 98,124 (6.8) 145,517 (10.1) 1,440,871 (28.5) 1,694,293 (80.8) 156,611 (7.5) 247,087 (11.8) 2,097,991 (34.2)

 Male 3,340,374 (92.2) 127,614 (3.5) 154,546 (4.3) 3,622,534 (71.5) 3,595,604 (89.2) 172,803 (4.3) 264,133 (6.6) 4,032,540 (67.8)

Nationality
 Non‑Qatari 3,923,534 (92.1) 129,716 (3.0) 205,474 (4.8) 4,258,724 (84.1) 4,269,778 (88.9) 177,930 (3.7) 353,757 (7.4) 4,801,465 (78.3)

 Qatari 61,4070 (76.3) 96,022 (11.9) 94,589 (11.8) 804,681 (16.0) 1,020,119 (76.8) 151,484 (11.4) 157,463 (11.8) 1,329,066 (21.7)

Test type
 PCR 4,537,604 (89.6) 225,738 (4.5) 300,063 (5.9) 5,063,405 

(100.0)
4,025,380 (86.9) 226,620 (4.9) 382,508 (8.3) 4,634,508 (75.6)

 RAT 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1,264,517 (84.5) 102,794 (6.9) 128,712 (8.6) 1,496,023 (24.4)

 Test out-
come
 COVID‑19 
Positive

263,852 (89.5) 13,599 (4.6) 17,461 (5.9) 294,912 (5.8) 418,390 (84.2) 32,454 (6.5) 46,279 (9.3) 497,123 (8.1)

 COVID‑19 
Negative

4,273,752 (89.6) 212,139 (4.4) 282,602 (5.9) 4,768,493 (94.2) 4,871,507 (86.5) 296,960 (5.3) 464,941 (8.3) 5,633,408 (92.0)

Total 4,537,604 
(89.6)

225,738 (4.5) 300,063 (5.9) 5,063,405 5,289,897 
(86.3)

329,414 (5.4) 511,220 (8.3) 6,130,531

Table 2 Mean rates per 100,000 population per week

Analysis Of Variance (ANOVA) test was used for comparing the means. The mean difference was considered significant at the 0.05 level (p < 0.05)

Games‑Howell Post hoc test was used for post hoc analysis to determine the statistical significance of differences in group pairs means

COVID‑19 wave in Y1: Alpha/Beta/Delta variants wave (Refer to Supplementary files “SF1”, “SF2”)

COVID‑19 wave in Y2: Omicron variant wave (Refer to Supplementary files “SF1”, “SF2”

Academic Year (2020–2021) Academic Year (2021–2022)

Adult ≥ 18 (12–17) (5–11) p value Adult ≥ 18 (12–17) (5–11) p value

Testing Rate
 COVID‑19 wave 4,297 3,763 2,904 P = 0.000 6,723 7,872 6,330 P = 0.015

 School academic period 3,057 2,403 1,978 P = 0.035 4,075 3,985 4,409 P = 0.000

 School Holidays 4,061 3,786 3,552 p = 0.230 3,356 4,734 3,511 P = 0.032

Incidence
 COVID‑19 wave 466 424 325 P = 0.047 1,771 2,238 1,804 P = 0.000

 School academic period 116 102 83 P < 0.001 79 139 170 P = 0.031

 School Holidays 76 64 54 P = 0.202 43 71 98 P = 0.072

Positivity
 COVID‑19 wave 10.2% 11.7% 11.5% P = 0.002 22.0% 25.0% 25.6% P = 0.000

 School period 4.0% 4.7% 4.8% P = 0.025 4.4% 6.3% 6.3% P = 0.015

 School Holidays 2.2% 2.1% 2.3% P = 0.122 7.0% 7.0% 7.4% P = 0.518
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During W2 the testing rates was the highest in 12–17 
years old with a mean of 7,872 tests per 100,000 popula-
tion compared to 6,723 in adults, and 6,330 tests in the 
younger age group P < 0.05. This reflects the increase in 
testing as younger age cohorts were required to show a 
negative test result (home based RAT) to attend schools 
especially unvaccinated children (refer to Fig. 1, Supple-
mentary files “SF3”). Despite home testing not being doc-
umented in the national data repository, individuals who 
tested positive were directed by the Ministry of Public 
Health (MOPH) to visit the nearest health center. There, 
they would likely undergo testing again, adding a second 
layer of asymptomatic testing for youth.

Incidence
During Y1 academic period, the mean incidence rates 
per 100,000 population per week were as follows: 116 for 
adults, 102 for individuals aged 2–17, and 83 for those 
aged 5–11, respectively (p < 0.001; see Table 2 and Fig. 2). 
When examining the differences among age groups in 
W1, the mean incidence rate associated directly with 
the age group of the subjects at 466 for adults, 424 for 
individuals aged 12–17, and 325 for those aged 5–11 
(p < 0.05). The rates were the lowest during school holi-
days at 76 for adults, 64 for individuals aged 2–17, and 
54 for those aged 5–11, respectively. However, this differ-
ence was not statistically significant (p > 0.05).

By the end of January 2021, there was a sharp increase 
in incidence among all age groups, surpassing the CDC 
threshold for COVID-19 community transmission lev-
els (see Fig. 2A). Schools transitioned to 30% on-campus 
attendance in March, and by the first week of April, all 
on-campus attendance was halted. Throughout this 
period, the rate continued to rise across all age groups, 
reaching 642 for adults, 539 for individuals aged 12–17, 
and 412 for those aged 5–11, respectively. Following 
April, there was a noticeable decline in the number of 
weekly cases. During this period, adults continued to 
exhibit the highest rates at 321 cases per 100,000 popu-
lation, compared to 232 among individuals aged 12–17, 
and 195 among those aged 5–11 years old.

At the beginning of Y2’s academic period (refer to 
Fig. 2B), the incidence rates among all age groups consist-
ently remained below the CDC threshold. The mean rates 
were 79, 139, and 170 cases per 100,000 population per 
week for adults, individuals aged 12–17, and those aged 
5–11, respectively (p < 0.05). However, the rates among 
children aged 5–11 exceeded the CDC threshold in the 
first week of November (week 12), reaching 226 cases per 
100,000 persons per week, compared to 90 among ado-
lescents and 59 among adults. This trend persisted until 
around mid-December (week 17).

There was a significant increase in levels around weeks 
18–20. Children in both age categories experienced 

Fig. 1 Number of weekly COVID‑19 tests during school year (2020–2021) and (2021–2022) for different age groups. School holidays are marked 
in gray, and COVID‑19 waves are marked in light pink. A 7‑day running average was calculated
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Fig. 2 Cases per 100,000 population during school year (2020–2021 [A]) and (2021–2022 [B]) for different age groups. School holidays are marked 
in gray, and COVID‑19 waves are marked in light pink. A 7‑day running average was calculated. The number of weekly cases was compared 
to the CDC indicator for risk of transmission in schools
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higher mean incidence rates, reaching 2238 cases among 
12–17 year-olds and 1804 among 5–11 year-olds. Adults 
had a lower incidence rate at 1771 per 100,000 persons 
per week. Schools transitioned to 100% online learning 
after the winter break (week 21) until the end of Janu-
ary. Subsequently, schools shifted to 100% face-to-face 
attendance at week 25. During this period, there was a 
notable decrease in incidence until the end of the school 
year, reaching 43 among adults, 71 among 12–17 year-
olds, and 98 among 5–11 year-olds, respectively (p < 0.05) 
(see Fig. 2B).

Positivity
At the start of the study period in Year 2020–2021, tests 
conducted on adults revealed a mean weekly positivity 
rate of 4%, while the rates were slightly higher at 4.7% 
for the 12–17 age group and 4.8% for the 5–11 age group 
(p > 0.05). in January 2021, following the winter break, 
positivity rates of RT-PCR tests steadily increased, sur-
passing the CDC threshold of 10% by week 28 (the third 
week of February). During W1, the rates continued to 
increase at a mean positivity rates of 12.7% for adults, 
16% for individuals aged 12–17, and 16% for those aged 
5–11 (see Table  2 and Fig.  3:A). This trend could be 
attributed to the higher testing rates among adults, with 
4856 tests conducted per 100,000 persons compared to 
3139 among individuals aged 12–17 and 2543 among 
those aged 5–11, as schools transitioned to 100% online 
attendance (p < 0.05).

In Y2’s academic period, The positivity rates exceeded 
the CDC threshold around week 18, with test positivity 
rates reaching 11.3% among individuals aged 5–11, 10.7% 
among adults, and 9.1% among those aged 12–17. Dur-
ing W2, the mean positivity rates were the highest among 
children aged 5–11 at 25.6%, compared to 25% for indi-
viduals aged 12–17, and 22% for adults (p < 0.001). This 
suggests higher community transmission among younger 
age groups and indicates the need for increased testing 
frequency for children. Subsequently, there was a signifi-
cant decrease in levels over the following months (weeks 
25–45) (see Fig. 3:B), with children aged 5–11 exhibiting 
the lowest mean positivity rate at 3.7%, compared to 4.4% 
in individuals aged 12–17 and 4.7% in adults (p < 0.001).

Discussion
In general, trends in incidence and positivity rates across 
all age subgroups of children mirrored those observed 
in adults over the duration of the study. Using the CDC 
indicator for new number of cases as a benchmark, we 
noticed that in January 2021, the incidence of COVID-
19 among adolescents surpassed that among adults. It 
preceded the increase among adults by around 2 weeks 
(weeks 23–25). This trend continued until the begging 

of March. One plausible explanation could be the ini-
tiation of the COVID-19 national vaccination program 
in December 2020. This program was structured to pri-
oritize frontline healthcare workers, individuals with 
severe or multiple chronic conditions, and those aged 
70 years and older [17]. Furthermore, Qatar, during the 
same period, started gradual lifting of social restrictions 
and increased the educational and workplace capacity. 
The observed difference between young children and 
adolescents (see Fig. 2) could be attributed to the limited 
opportunities for exposure and testing among children 
under 12 years old. For a significant portion of Y1, chil-
dren under 12 were barred from entering shopping malls 
or enclosed spaces [18].

In Year 2, incidence rates among children aged 5 to 
11 began to surpass those of other age groups around 
mid-October (week 9), coinciding with schools return-
ing to full attendance capacity on October 3rd, 2021.
The trend continued with incidence levels among young 
children passing the CDC incidence rate threshold in the 
first week of November (week12), followed by the adult 
and adolescent groups in the second week of December 
(week 18). The lower incidence among adults during this 
period cannot be attributed to vaccination accessibility, 
as the Ministry of Public Health (MOPH) integrated ado-
lescents aged 12 to 15 into the vaccination campaign in 
May 2021.

Schneiderman and colleagues reported similar find-
ings to our results in a series of studies in USA [19, 20]. 
They hypothesized that adolescents had greater contact 
rates compared to adults, and that older adults, perceiv-
ing themselves as more vulnerable, were more inclined to 
adhere to masking guidelines or social distancing meas-
ures [19, 20]. Additional research in in Shenzhen, China 
[21, 22] indicates that children face a comparable risk of 
infection to that of the general population, with the rate 
of infection among young children reported at 7.4%, 
in comparison to the population average of 7.9%. Our 
research asserts that children can contribute significantly 
to elevated infection rates, particularly following the eas-
ing of control measures. The potential for high transmis-
sion among youth and adolescents should be considered 
in transmission control and developing physical distanc-
ing strategies, especially schools closure decisions.

Moreover, in our analysis we assessed the timing of 
school closures implemented by public health authorities 
in relation to infection trends. The efficacy of school clo-
sures in controlling SARS-CoV-2 transmission is a topic 
of ongoing debate, and it remains an area for further 
research. Initial evidence indicated that school closures 
had only minimal effectiveness in controlling infec-
tions [23]. However, another study indicated that imple-
menting school closures earlier during periods of lower 
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Fig. 3 Weekly positivity rate for COVID‑19 during school year (2020‑2021 [2:A]) and (2021‑2022 [2:B]) for different age groups. School holidays are 
marked in gray, and COVID‑19 waves are marked in light pink. A 7‑day running average was calculated. The number of weekly cases was compared 
to the CDC indicator for risk of transmission in schools
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COVID-19 cumulative incidence was associated with 
a reduction of 128.7 cases per 100,000 population [24]. 
Yang, W et al. noted that reducing contact rates, primar-
ily through school closures and stay-at-home orders, con-
tributed to the most significant transmission reduction 
among the population of New York City [25].

During the surge in coronavirus cases in the Y1, social 
restrictions were reinstated in February 2021 to mitigate 
the wave, while schools maintained operations with a 
30% on-campus capacity. However, it was not until April 
4th, 2021 that schools transitioned to remote online 
learning for all students, more than 60 days after reaching 
the CDC thresholds and implementing initial social dis-
tancing measures. Afterwards, on April 9th, public health 
officials reinstated stricter preventive measures, prohibit-
ing indoor social gatherings as well as gatherings in parks 
and beaches (Refer to the Supplementary file “SF3”).

Considering the context of relatively higher com-
munity transmission in Qatar [2], the emergence of the 
novel Delta variant (B.1.617.2) and the lower vaccination 
coverage at the time, we argue that implementing school 
closures earlier, between weeks 25 and 29, rather than in 
April (week 33), would have been more effective in miti-
gating transmission and flattening the epidemic curve 
[26].

We hypothesize that during Year 2, the implemen-
tation of physical restriction measures, particularly 
reduced school attendance, should have commenced 
one month earlier, in week 12, rather than in week 18 
when the schools began their winter break. However, it 
is essential to acknowledge that public health officials 
based their decisions within the context of the reduced 
viral pathogenicity of the Omicron variant [27] and the 
higher population immunity compared to earlier stages 
of the pandemic. By December 2021, approximately 
86% of Qatar’s population had received two doses of the 
COVID-19 vaccines [28].

Research indicates that implementing physical distanc-
ing measures concurrently as a “basket of measures” [29], 
without delay, would decrease the scale of the epidemic, 
postpone its peak, and prevent healthcare systems from 
becoming overwhelmed [28]. Our findings offer insights 
that can guide control efforts for other (re)emerging 
infections in the future.

A limitation of our study is the potential underestima-
tion of infection rates among younger age groups during 
the study period. Our analysis demonstrates that chil-
dren, particularly adolescents, were tested less frequently 
than adults. Throughout the study period, only 10%-14% 
of all tests were conducted on individuals under 18 years 
old. This might’ve resulted in underreporting of cases 
within this age group and a corresponding underestima-
tion of incidence rates. Additionally, isolating the impact 

of school closures from the broader spectrum of public 
health measures is challenging. In Qatar, school closures 
typically coincided with other pandemic control meas-
ures, making it difficult to ascertain its individual effect.

Conclusion
The COVID-19 pandemic has posed considerable 
challenges for healthcare systems and policymak-
ers. Our study’s results, indicating higher incidence of 
COVID-19 among school age adolescents and young 
individuals, support the theories suggesting a greater 
potential for transmissibility in these age cohorts. Uti-
lizing data-driven indicators and thresholds to monitor 
COVID-19 community levels is essential for informing 
decision-making regarding health strategies and trans-
mission mitigation. Such approaches also facilitate the 
timely implementation of infection control measures in 
future pandemics.
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