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Introduction

micron is a variant of COVID-19 with

a high mutation potential (over 30
mutations) that can rapidly target young
adults due to its poor diagnosis by
polymerase chain reaction (PCR) test.!'?

Growing evidence has demonstrated a
high rate of Omicron transmission during
the COVID-19 pandemic.?®! Moreover,
estimates have shown that approximately
70% of Omicron cases have asymptomatic
or mild cold-like symptoms.! Due to the
limited availability of COVID-19 diagnostic
tests in developing countries, the number
of Omicron cases may be underestimated
by up to 10 times. Therefore, the COVID-19
mortality burden is likely underestimated.!”!
Despite the reduced fatality rate of Omicron
cases compared to previous coronavirus
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The current study aimed to determine the community-based COVID-19 prevalence and compare the
symptom-based and test-based prevalence rates in the Omicron peak (February 20 to March 20, 2022) to assess
community involvement and provide effective healthcare. This cross-sectional and population-based study
examined the prevalence of COVID-19 from February 20 to March 20, 2022, in the city of Khomein in Markazi
Province (located in central Iran) through random cluster sampling. The period prevalence of recurrent Omicron
symptoms was 37.69%. Factors such as residence in urban areas (OR = 1.25, 95% CI: 0.95-1.66), number of
COVID-19 vaccine doses (OR= 0.80, 95% CI: 0.67-0.95), the interval of last vaccination dose (OR= 1.04, 95%
Cl: 0.97-1.11) and a history of COVID-19 (OR=1.20, 95% CI: 1.04—1.39) were among the most important risk
factors for Omicron. Ongoing efforts to vaccinate high-risk populations as well as stronger actions to diminish
the Omicron consequences are fundamental obligations of the health system.
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strains, the SARS-CoV-2 burden is still high
due to high pathogenic potential and escape
from the immune response.**!

The ongoing emergence of new SARS-CoV-2
variants has made disease control more
difficult. Some limitations of Omicron,
diagnosis/treatment, such as the limited
availability and low sensitivity of COVID-19
diagnostic tests (rapid tests and PCR) for
identifying Omicron patients and less
effective vaccination/treatment strategies
cause the Omicron virus to spread faster
than other variants.?®°1 Therefore, the
current study sought to determine the
population-based COVID-19 prevalence
and compare the symptom-based and
test-based prevalence rates in the population
covered by the Khomein University of
Medical Sciences during the Omicron peak
in Iran (February 20 to March 20, 2022) to
assess community involvement and provide
effective health care.
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Materials and Methods

This cross-sectional and population-based study was
conducted to determine the prevalence of COVID-19
from February 20 to March 20, 2022, in the city
of Khomein, Markazi Province (located in central
Iran). The required (demographic, diagnostic and
vaccination) data were collected through telephone
interviews (April 1 to May 1, 2022). Khomein has 33,250
households, hosting 108,000 individuals.

In this study, the sampling procedure was performed
using a proportion-to-size method for all households that
met the eligibility criteria. After approving the study and
receiving the code of ethics from the Khomein University
of Medical Sciences, the list/contact numbers of all heads
of family living in Khomein were obtained from the health
department. Subsequently, using the information registered
in the Integrated Health System (IHS) of the health
department, the residences of the individuals (city/village)
were identified. Second, the sample size for the population
covered by each comprehensive urban/rural health center
was estimated, and eligible households were randomly
selected from the population covered by that center using
a random number table. Finally, 1199 households hosting
3128 individuals participated in the study.

Due to limited access to diagnostic tests (PCR and
rapid tests) to identify Omicron cases,? the clinical
signs (e.g., runny or stuffy nose and sore throat, lethargy,
headache, body aches, muscle aches, cough, fever,
general myalgia and severe fatigue) were considered as
suspected Omicron clinical signs during the Omicron
peak (February 20 to March 20, 2022)) in the head of
household or other family members.

Figure 1 shows that participants were divided into three
groups based on the presence/absence of COVID-19
symptoms and diagnostic tests, as follows:
¢ Had no coronavirus symptoms (COVID-19 not-
suspected cohort)
¢ Had coronavirus symptoms and received a diagnostic
test (COVID-19 suspected cohort):
e Had COVID-19 symptoms and tested positive
(Positive cohort)
¢ Had COVID-19 symptoms and tested negative
(Negative cohort)
¢ Had COVID-19 symptoms without test
confirmation (Untested cohort)

A researcher-developed checklist was used to collect
the required data in two phases. In the first phase, the
participants” characteristics were extracted from the
IHS. In the second phase, to ensure that the participants’
personal information would be kept confidential, the
items in the checklist were completed by the members
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of the research team for each head of the households by
telephone (4030 call center). The 4030-call center was
established after the COVID-19 outbreak to provide the
necessary training to manage the pandemic.

A simple logistic regression model (survey and
cluster analysis) was used to determine if the baseline
characteristics, history of COVID-19 infections and
number of COVID-19 vaccine doses were correlated with
COVID-19 suspected cases.

Results

In this study, 1199 households with 3128 individuals
were examined. The symptom-based prevalence was
37.69% (1179 persons) [Figure 1 and Table 1]. Table 2
shows the baseline characteristics of the participants and
their relationships with the COVID-19 suspected cases.

Discussion

The results indicated that most participants (62.31%)
reported no COVID-19 symptoms. Of the 1179
subjects (37.69%) who reported COVID-19 symptomes,
246 (20.9%) had taken diagnostic tests and 153 (12.97%)
had positive COVID-19 test results, accounting for only
4.89% of all participants. Consistent with this finding,
Morlock et al.”! demonstrated that 1.7% of the entire

Table 1: Prevalence of symptoms, diagnostics
tests, and referral to medical centers in suspected
COVID-19 cases

Features Number (%)
Omicron symptoms Runny nose No 500 (42.6)
Yes 673 (57.4)
Sore throat No 466 (39.8)
Yes 706 (60.2)
Cramps and No 924 (79)
swelling throat Yes 246 (21)
Weakness and No 740 (63)
lethargy Yes 435 (37)
Headache No 812 (69)
Yes 364 (31)
Body aches and No 522 (44.5)
muscle aches Yes 652 (55.5)
Hoarseness No 636 (54.3)
Yes 535 (45.7)
Cough No 789 (67.3)
Yes 383 (32.7)
Fever No 796 (68.2)
Yes 372 (31.8)
Severe fatigue No 1052 (90.2)
Yes 114 (9.8)
COVID-19 diagnostic Negative 93 (37.8)
tests Positive 153 (62.2)
Referral to a physician No 377 (32.1)
or other medical centers  Yeg 798 (67.9)
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Table 2: Baseline characteristics of the participants and their relationship with the COVID-19 suspected cases

Variables Number (%) OR (95%CI*) P
Place of living Rural 1008 (32.2) Reference 0.013
Urban 2120 (67.8) 1.38 (1.07,1.78)
Gender Female 1515 (48.5) Reference 0.494
Male 1611 (51.5) 0.95 (0.83,1.09)
Variables Meanxsd*** OR (95%CI*) P**
Age (years) 37.01+£20.27 0.99 (0.99,1) 0.133
Family size (number) 3.19+1.31 1.05 (0.96,1.15) 0.235
Number of COVID-19 vaccine doses 2.01+1.15 0.93 (0.87, 0.99) 0.049
Previous infections of coronavirus 0.66+0.81 1.25 (1.09, 1.43) 0.001
The interval between the last dose of the vaccine and the time of contact (month) 2.55+1.73 1.07 (1.01,1.14) 0.016
The interval between the last COVID-19 infection and the time of contact (month) 8.92+5.27 0.99 (0.97,1.02) 0.944

*Confidence interval. **Simple logistic regression in survey analysis. ***Standard deviation

Households (1199)

Total participants (n = 3128)

Had no symptoms of
coronavirus (n = 1949)
62.31%

Had symptoms of
omicron (n = 1179)

37.69%

Without Diagnostic With Diagnostic Tests
Tests (n = 933) (n = 246)
79.1% 20.9%
[
Rapid Test (n = 180) PCR (n = 66)

37.91%

62.19%

v

v J

Positive (n = 110)
61.1%

Negative (n = 70)
38.9%

Positive (n = 43)
65.2%

Negative (n = 23)
34.8%

Figure 1: Flowchart of study participants

American population had positive COVID-19 test results
and had limited access to diagnostic tests. Accordingly,
the actual mortality rates are underestimated with more
diagnostic tests, and the mortality rate reports are more
precise.

The data in the present study confirmed a significant
relationship between urban residence and symptom-based
prevalence, possibly because people living in urban
areas have access to more information about COVID-19
symptoms than their rural counterparts do. Additionally,
people in rural areas generally pay less attention to their
symptoms and are reluctant to report them. These findings
reflect the differences between rural and urban populations
in terms of perceived health and healthcare cultures.
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The findings of the present study also indicated that the
risk of developing Omicron declined by approximately
20% in individuals who received higher vaccination
doses. Similarly, Buchan et al."l found that two doses
of the COVID-19 vaccine brought only average
short-term protection against symptomatic Omicron
infection, while the third dose improved protection
against symptomatic infection and prevented severe
consequences of the disease. Although previous studies
reported much decrease in the antibody-neutralizing
Omicron after getting the second dose (2 mRNA vaccine
doses) compared to COVID vaccination types (strong
neutralization after the third dose), CD8+ cytotoxic T
cells were less affected by the Omicron variant and,
subsequently, they would probably keep protection
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against severe symptoms.!"""*! Vaccine effectiveness
(VE) against the omicron variant has a marked potential
distribution of immunity compared to the immunity from
infection."*!®! Overall, previous studies have confirmed
the escape of Omicron-infected cells from the immune
system.['*2!l A considerable decline in hospitalization
risk (about 80%) was observed after receiving the third
dose in A. Maisa ef al.l?!

The data in the present study showed that any previous
COVID-19 would increase the risk of developing
Omicron by more than 20%, possibly because of the
following reasons: (1) having false confidence about
body immunity against new infections and the failure
to follow healthcare protocols after recovery; (2)
consequent exposure to Omicron due to a high risk of
contact; and (3) the possibility of Omicron escaping
from immunity. Taken together, compliance with
general healthcare protocols, including wearing masks,
maintaining physical distance and good air conditioning,
can significantly prevent the risk of Omicron infections.™!

This study had some limitations. First, it was not possible
to conduct face-to-face interviews with participants due
to the large sample size. Second, similar studies with
larger samples should be replicated to generalize these
findings to larger populations.

Conclusion

SARS-COV-2 is still considered a burden on the
healthcare system. Accordingly, ongoing efforts to
vaccinate high-risk populations, as well as stronger
actions to diminish the Omicron consequences,
are fundamental obligations of the health system.
Although initial investigations indicated a decline
in the severity of Omicron symptoms compared to
other varieties, high prevalence and evasion from
human immunity are two main concerns. Reliance
on national official statistics in countries with limited
access to SARS-COV-2 diagnostic tests would lead
to an underestimation of COVID-19 mortality
rates. Consequently, the disease burden increased.
Vaccination is the most reliable method for preventing
SARS-COV-2 infection.

We are grateful to the staff of the Health Department
of the Khomein University of Medical Sciences for their
cooperation in conducting this study.

Financial support and sponsorship

This study was supported by the Khomein University
of Medical Sciences, and confirmed by the ethics
committee of the university (Ethics code: IRRKHOMEIN.
REC.1400.023).

4

Conflicts of interest
There are no conflicts of interest.

10.

11.

12.

13.

14.

15.

16.

17.

18.

References

Buchan SA, Chung H, Brown KA, Austin PC, Fell DB,
Gubbay J, et al. Effectiveness of COVID-19 vaccines against
Omicron or Delta infection. MedRxiv 2022;2021.12. doi:
10.1101/2021.12.30.21268565.

Kannan S, Shaik Syed Ali P, Sheeza A. Omicron (B. 1.1. 529)—
Variant of concern—Molecular profile and epidemiology:
A mini-review. Eur Rev Med Pharmacol Sci 2021;25:8019-22.
Jombo G. Omicron variant of coronavirus’ COVID-19 pandemic
waves: Any cause for alarm? Western ] Med Biomed Sci
2022;3:xvii-xxi.

Briissow H. COVID-19: Omicron-the latest, the least virulent, but
probably not the last variant of concern of SARS-CoV-2. Microbial
Biotechnol 2022;15:1927-39.

Sharma V, Rai H, Gautam DN, Prajapati PK, Sharma R. Emerging
evidence on Omicron (B. 1.1. 529) SARS-CoV-2 variant. ] Med
Virol 2022;94:1876-85.

Olfatifar M, Shojaee S, Sabokbar T, Pourhoseingholi MA.
Predicting the Status of the New Strain of Coronavirus, Omicron,
in Iran for the Next 4 Months. Arka Publishing Company; 2022.
p-1-2.

Morlock R, Morlock A, Downen M, Shah SN. COVID-19
prevalence and predictors in United States adults during peak
stay-at-home orders. PLoS One 2021;16:0245586.

Meo S, Meo A, Al-Jassir F, Klonoff D. Omicron SARS-CoV-2
new variant: Global prevalence and biological and clinical
characteristics. Eur Rev Med Pharmacol Sci 2021;25:8012-8.

He X, Hong W, Pan X, Lu G, Wei X. SARS-CoV-2 Omicron variant:
Characteristics and prevention. MedComm 2021;2:838-45.
Sheward DJ, Kim C, Pankow A, Castro Dopico X, Martin D,
Dillner J, ef al. Preliminary report-early release, subject to
modification quantification of the neutralization resistance of the
Omicron variant of concern. [preprint]. 2021.

Wilhelm A, Widera M, Grikscheit K, Toptan T, Schenk B, Pallas C,
et al. Reduced neutralization of SARS-CoV-2 Omicron variant by
vaccine sera and monoclonal antibodies. MedRxiv. 2021.

Gao Y, Cai C, Grifoni A, Miiller TR, Niessl J, Olofsson A, et al.
Ancestral SARS-CoV-2-specific T cells cross-recognize the
Omicron variant. Nat Med 2022;28:472-6.

WuM, Wall EC, Carr EJ, Harvey R, Townsley H, Mears HV, et al.
Three-dose vaccination elicits neutralizing antibodies against
omicron. Lancet 2022;399:715-7.

Roser M, Ritchie H, Ortiz-Ospina E, Hasell ], Ritchie H. Our World
in Data: Coronavirus Pandemic (COVID-19). Our World in Data.
2020. Available from: https:/ /ourworldindata org/coronavirus.
Leén TM. COVID-19 cases and hospitalizations by COVID-19
vaccination status and previous COVID-19 diagnosis—California
and New York, May-November 2021. MMWR Morb Mortal Wkly
Rep 2022;71:125-31.

Ferguson N, Ghani A, Cori A, Hogan A, Hinsley W, Volz E.
Report 49: Growth, population distribution and immune escape
of Omicron in England. Imp Coll Lond 2021;16:1-10.

Tartof SY, Slezak JM, Puzniak L, Hong V, Xie F, Ackerson BK, et al.
BNT162b2 (Pfizer-Biontech) mRNA COVID-19 vaccine against
omicron-related hospital and emergency department admission
in a large US health system: A test-negative design. Available
from: http:/ /dx.doi.org/10.2139/ssrn.4011905. 2022.

Sheikh A, Kerr S, Woolhouse M, McMenamin J, Robertson C.
Severity of Omicron variant of concern and vaccine effectiveness
against symptomatic disease: National cohort with nested
test negative design study in Scotland. Lancet Infect Dis
2022;22:959-66.

Journal of Education and Health Promotion | Volume 12 | July 2023



19.

20.

Journal of Education and Health Promotion | Volume 12 | July 2023

Beiranvand, et al.: Population-based COVID-19 prevalence

Thompson MG, Natarajan K, Irving SA, Rowley EA, Griggs EP,
Gaglani M, et al. Effectiveness of a third dose of mRNA vaccines
against COVID-19-associated emergency department and urgent
care encounters and hospitalizations among adults during
periods of Delta and Omicron variant predominance—VISION
Network, 10 States, August 2021-January 2022. MMWR Morb
Mortal Wkly Rep 2022;71:139-45.

Tseng HF, Ackerson BK, Luo Y, Sy LS, Talarico CA, Tian Y, et al.
Effectiveness of mRNA-1273 against SARS-CoV-2 Omicron and

21.

22.

Delta variants. Nat Med 2022;28:1063-71.

Accorsi EK, Britton A, Fleming-Dutra KE, Smith ZR, Shang N,
Derado G, et al. Association between 3 doses of mRNA COVID-19
vaccine and symptomatic infection caused by the SARS-CoV-2
Omicron and Delta variants. JAMA 2022;327:639-51.

Maisa A, Spaccaferri G, Fournier L, Schaeffer J, Deniau J,
Rolland P, et al. First cases of Omicron in France are exhibiting
mild symptoms, November 2021-January 2022. Infect Dis Now
2022;52:160-4.



