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ABSTRACT

Background: Coronavirus disease 2019 (COVID-19) is a world health problem in early 2020. The
first case of COVID-19 was found in Wuhan China, the use of masks is intended to control the
transmission of the virus to others and as a preventive measure, namely by providing protection to
users who do not infected with viral exposure. The purpose of this study was to estimate the extent
of adherence to wearing masks in the elderly and women through a meta-analysis of the primary
study which was carried out by the previous authors.

Subjects and Method: This study was a meta-analysis with the following PICO, PICO. Popula-
tion: general population, intervention: age (older > 46) and gender (female), comparison: age
(young 12 - 45 years) and gender (male), outcome: use of masks. The articles used in this study
were obtained from three databases, namely Google Scholar, Pubmed, and Science Direct. With
keywords such as: “mask and COVID-19 transmission”, “mask or COVID-19 transmission”. The
articles included are full-text English with an observational study design from 2020 to 2022.
Article selection was carried out using PRISMA flow diagram. Articles were analyzed using the
Review Manager 5.3 application.

Results: A total of 9 case studies from Europe, America and Asia were selected for systematic
review and meta-analysis. The results showed that people over 46 years of age were 1.54 times
more likely to use a mask than those under 45 years old (aOR= 1.54; 95% CI= 0.83 to 2.85; p=
0.170) and women were 1.12 times more likely to use a mask than men. -male (aOR= 1.12; 95% CI=
0.78 t0 1.61; p= 0.550).

Conclusion: Older age and women are more likely to wear masks.
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BACKGROUND on December 31, 2019, China with an
Coronavirus disease 2019 (COVID-19) is a unknown etiology. COVID-19 cases are
global health problem in early 2020. The increasing quite rapidly, this disease has
first case of COVID-19 was found in Wuhan spread to various countries in less than a
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month (Kemenkes RI, 2020). The World
Health Organization (WHO) declared
COVID-19 a Public Health Emergency of
International Concern (PHEIC) on January
30, 2020 (WHO, 2020). Indonesia
recorded the first 2 cases of COVID-19 since
March 2, 2020, March 11, 2020, WHO
declared COVID-19 as a pandemic on
March 11, 2020 (Ministry of Health, Repu-
blic of Indonesia, 2020). The etiology of
COVID-19 is Severe Acute Syndrome
Coronavirus 2 (SARS CoV-2) which was
discovered on January 10, 2020. This virus
belongs to the coronavirus family, a virus
similar to the cause of the SARS outbreak in
2002 to 2004, namely Sarbecovirus
(Kemenkes RI, 2020).

COVID-19 is transmitted to infected
people by coughing, sneezing, talking, and
touching their eyes, nose, or mouth (Susilo
et al, 2020). Infected droplets have the
potential to contaminate goods or surfaces
(Kemenkes RI, 2020). Recent research by
Wang and Du stated that transmission
through aerosols can occur if there is expo-
sure to aerosols with high concentrations in
a closed place (Wang and Du, 2020). The
spread of COVID-19 can be prevented by
early detection, isolation and carrying out
basic protection such as maintaining a
minimum distance of 2 meters, increasing
hand washing and wearing masks when in
crowded areas or at risk of transmission
(Howard et al., 2020; Susilo et al., 2020).
Wearing a mask aims as a control, namely
preventing infected users from transmitting
the virus to others and as a preventive
measure, namely by providing protection to
uninfected users against virus exposure
(WHO, 2020). Masks are personal protec-
tive equipment due to the spread of
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respiratory infections from airborne patho-
gens, droplets and body fluids (Hu et al.,
2020). The recommended masks consist of
medical masks, cloth masks and N95 masks
(Maclntyre et al., 2015; Health, 2020). The
Center for Disease Control and Prevention
(CDC) recommends everyone to wear a
cloth mask when in crowded places because
most individuals with COVID-19 who do
not show symptoms can still transmit the
virus (CDC, 2020).

The government must improve
conditions in Indonesia in order to main-
tain productivity while still following health
protocols (Pinasti, 2020). Indonesia has
entered the new normal, namely the period
of handling COVID-19 (Ministry of Health,
2020). Individuals can continue their acti-
vities, work, and worship with new habits.
The first effort is for the government to
announce the Main Protocol for Handling
COVID-19 Transmission Cases on March 6,
2020 (Permenkes RI, 2020). This protocol
is intended to serve as a core guideline in
breaking the chain of transmission of
COVID-19 and therefore must be imple-
mented or enforced by every disciplined
individual, which includes the use of soap
or hand sanitizer for hand hygiene, physical
distancing and the use of face masks
(Ministry of Health, 2020). COVID-19
strikes all ages. Thus, there is a need for
awareness and understanding of discipline
in the implementation of public health
protocols. This will reduce the spread of
COVID-19 (Wiranti et al., 2020).

This disease motivates health care
providers to promote clean and healthy
lifestyles. The public must understand the
efforts to spread and prevent COVID-19 in
order to minimize the number of COVID-19
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patients in Indonesia. Based on the expla-
nation of the background above, the re-
searcher is interested in conducting a meta-
analysis to see the effectiveness of the use
of masks in preventing the spread of
COVID-19 with the title "Meta-analysis:
Effect of Age and Gender on the Use of
Masks During the COVID-19 Pandemic".

SUBJECTS AND METHOD

1. Study Design

This research is a systematic research and
meta-analysis. The articles used in this
study were obtained from several data-
bases, namely PubMed, Google Scholar,
and Science Direct and obtained from
online libraries from various campuses. Key
words include: “mask and COVID-19 trans-
mission”, “mask or COVID-19 transmis-
sion”.

2. Inclusion Criteria

The inclusion criteria are: Full paper with
observational study research method, in
English, the intervention given is old age
and women, research subjects are the gene-
ral public in the age range of 12-70 years,
one of the outcomes analyzed is the use of
masks.

3. Exclusion Criteria

The exclusion criteria in this research
article were: Research conducted with RCT
studies and articles published before 2020.
4. Operational Definition of Variables
The article search was carried out by
considering the eligibility criteria deter-
mined using the PICO model. Population:
general population, intervention: age (older
> 46) and gender (female), comparison: age
(young 12 to 45 years) and gender (male),
outcome: use of masks.
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5. Study Instruments

The study was guided by the PRISMA flow

chart and quality assessment using JBI Cri-

tical Appraisal Tools:

a. Are the criteria for inclusion in the
sample clearly defined?

b. Are the research subjects and settings
described in detail?

c. Is exposure measured in a valid and
reliable way?

d. What are the objective, standard criteria
used for the measurement of the
condition?

e. Were confounding factors identified?

f. Are strategies for dealing with con-
founding stated?

g. Are results measured in a valid and
reliable way?

h. Was appropriate statistical analysis
used?
6. Data Analysis
The data in the study were analyzed using
the Review Manager application (RevMan
5.3). Forest plots and funnel plots were
used to determine the size of the relation-
ship and heterogeneity of the data. The
fixed effects model is used for homo-
geneous data, while the random effects
model is used for heterogeneous data
across studies.

RESULTS
The article search process is carried out by
searching the journal databases which in-
clude MEDLINE/PubMed, Google Scholar,
ProQuest, Science Direct and Spinger Link.
The keywords used in the search process
were “wearing mask” AND “age” AND
“gender” AND “COVID-19”. The initial
search process found 1886 articles, after
which the articles were screened to detect
duplicate articles. The screening process
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found 466 articles. The results of the requirements for further full-text review. A
process of deleting duplicated articles total of 505 articles were excluded because
obtained 1420 articles of which 915 met the they did not meet the inclusion criteria.

Identified articles Through Del li _
database search (n = 1886) — Delete duplicate data (n= 466)

l Articles issued (n = 505)
. . _ Irrelevant title = 445
Filtered articles (n = 1420) | RCT = 15
l No English = 5
Not full-text = 40
Complete articles that are
considered eligible > Complete articles issued with
(n =915) reasons (n = 906)
i Intervention is not suitable = 96
- - Outcome does not match = 312
Research included in Article does not include aOR = 498
systematic review and

meta-analysis (n = 9)

Figure 1. PRISMA Flowchart

3 Research
in Asia

H
=,

Figure 2. Map of study area

www.jepublichealth.com 457



Chrisnanda et al./ Effect of Age and Gender on Face Mask Use during COVID-19 Pandemic

Table 1. Description of the primary studies included in the meta-analysis primary studies

0,
%;gl?)r Country gzlsl:}g)rrl Sample Population Intervention Comparison Qutcome Gen?loell} (95% CI?&ge
Haischer et al. United Cross 9,935 Shoppers Women and Boys and Use of 1.47 3.434
(2020) States of  Sectional entering the Older Age Younger Age Mask (1.31t01.65) (2.81104.19)
America shop

Haischer et al. United Cross 12,236  Shoppers Women and Boys and Use of 1.54 1.23

(2021) States of  Sectional entering the  Older Age Younger Age  Mask (1.36t01.74) (1.03t01.47)
America shop

Lam et al. United Cross 1,084 General Women and Boys and Use of 1.60 0.70

(2021) States of  Sectional public Older Age Younger Age  masks (1.30t01.97) (0.40to0
America 1.22)

Rahmini etal. Iran Cross 10,440  Pedestrian Women and Boys and Use of 0.39 0.41

(2021) Sectional Older Age Younger Age  Mask (0.361t00.43) (0.35t0

0.48)
Deschanvres French Cross 3,354 General Women and Boys and Use of 0.86 1.75
et al. (2021) Sectional public Older Age Younger Age Mask (0.82to (1.371t0 2.24)
0.90)

Sinicrope et United Cross 7,786 SEMN Women and Boys and Use of 1.05 3.28

al. (2021) States of  Sectional residents Older Age Younger Age  Mask (0.87t01.27) (1.441t07.47)
America

Ayed et al. Saudi Cross 1,059 General Women and Boys and Use of 1.65 2.05

(2022) Arabia Sectional public Older Age Younger Age Mask (1.23to02.21) (0.99to

4.24)

Doungngern  Thailand  Cross 1,716 SRRT contact Women and Boys and Use of 0.83 1.65

et al. (2020) Sectional track record  Older Age Younger Age  Mask (0.47t01.47) (0.91t02.99)

Souliotis et al. Greece Cross 1,205 General Women and Boys and Use of 1.59 2.52

(2020) Sectional public Older Age Younger Age  Mask (1.11t0 2.28) (1.15t0 5.52)
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Table 2. Study Quality Research

Publication (Author and Year)

N . Haischer Haischer Lamet Rahmini Descha- Sinicrope  Ayed et Doung- Souliotis et
0 Indicators
et al. et al. al. et al. nvres et al. et al. al. ngernetal. al. (2020)
(2020) (2021) (2021) (2021) (2021) (2021) (2022) (2020)

1 Are the criteria for 1 1 1 1 1 1 1 1 1
inclusion in the sample
clearly defined?

2 Are the research subjects 1 1 1 1 1 1 1 1 1
and settings described in
detail?

3 Is exposure measured in a 1 1 1 1 1 1 1 1 1
valid and reliable way?

4 What are the objective, 1 1 1 1 1 1 1 1 1
standard criteria used for
the measurement of the
condition?

5 Were confounding factors 1 1 1 1 1 1 1 1 1
identified?

6 Are strategies for dealing 1 1 1 1 1 1 1 1 1
with confounding stated?

7 Are results measured in a 1 1 1 1 1 1 1 1 1
valid and reliable way?

8 Was appropriate statistical 1 1 1 1 1 1 1 1 1
analysis used?

Total 8 8 8 8 8 8 8 8 8

Note: 1=Yes, 0=No
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Study or Subgroup log[Odds Ratio] SE

Odds Ratio
Weight IV, Random, 95% CI

Odds Ratio
IV, Random, 95% CI

Ayed 2022 07178 03714 10.3%
Descharvres 2021 05596 01249 11.9%
Doungngern 2020 05008 0.3036 10.9%
Haischer 2020 1.2326 01017 11.9%
Haischer 2021 0.207 0.0905 12.0%
Lam 2021 -0.3567 02855 11.0%
Rahmini 2021 -0.8916 00807 12.0%
Sinicrope 2021 11878 D42 9.9%
Souliotis 2020 09243 04003 101%
Total (95% CI) 100.0%

Testfor overall effect Z=1.38 (P=0.17)

2.05(0.99, 4.24]
1.75[1.37,2.24]

1.65[0.91, 2.99] T

3.43[2.81,419

1.23[1.03,1.47] —

0.70 [0.40,1.22]
0.41[0.35,0.48) -
3.28[1.44,7.47)
252(1.15,552)

1.54 [0.83, 2.85]
Heterogeneity: Tau®= 0.81; Chi*= 307 .54, df = 8 (P < 0.00001); F= 97%

01 02 0.5 2 5 10
Age <46 years Age >46 years

Figure 3. Forest plot the effect of age on the use
of masks during the COVID-19 pandemic

The forest plot in Figure 3 shows that there
is an effect of age on the likelihood of
people wearing masks, but this effect is not
statistically significant. People over 46
years of age were 1.54 times more likely to
use a mask than those under 45 years old
(aOR= 1.54, 95% CI= 0.83 to 2.85; p=

0.170). The forest plots also showed high
heterogeneity in the estimated -effect
between the primary studies of this meta-
analysis (I2= 97%; p<0.001). Thus, the
average estimated effect of the 9 primary
studies in this meta-analysis was calculated
using a random effects model.
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Figure 4. Funnel plot of the effect of age on the
use of masks during the COVID-19 pandemic
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The funnel plot in Figure 4 shows the asym-
metric distribution of the estimated effect
across the primary studies. The distribution
of effects is more located on the right of the
estimated average vertical line than on the
left. Due to the unequal distribution of high
effect estimates between primary studies
the Forest meta plot also showed hetero-

geneity in this analysis (I2= 97%; p<0.001).
Thus, the average effect estimate for the 9
funnel plot studies is on the right side
where the estimated effect is the same as
the diamond in the forest plot, so the
publication bias tends to overestimat the
actual effect.

Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% Cl IV, Random, 95% ClI
Ayed 2022 05008 01459 10.9% 1.651[1.23 2.21] -
Deschanvres 2021 -015808 00243 11.7% 086 [0.82 0.90] -
Doungngern 2020 -0.1863 02902 9.2% 0.83[0.47 1.47] -1
Haischer 2020 02853 00588 11.6% 1.47 [1.31,1.65] =
Haischer 2021 04318 00634 116% 154 [1.36,1.74] =
Lam 2021 047 01059 11.2% 1.60[1.30,1.97] —_—
Rahrmini 2021 -0.8416 00408 11.7% 0,29 [0.36 0.43)
Sinicrope 2021 00428 00959 11.4% 1.05[0.87 1.27] T
Souliotiz 2020 04637 01834 10.6% 1.9 1.11, 2.28] —
Total (95% CI) 100.0% 1.12 [0.78, 1.61]

Heterogeneity: Tau®= 0.30; Chi*=611.24, df= 8 (P = 0.00001); F=99% I I

?

Lh—-

Testfor overall effect Z= 0.60 (P = 0.55) 02 05 Male Femalé
Figure 5. Forest plot of the effect of gender on
the use of masks during the COVID-19 pandemic
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Figure 6. Funnel plot of the effect of gender on
the use of masks during the COVID-19 pandemic
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The forest plot in Figure 5 shows that there
is an effect of gender on the likelihood of
people wearing masks, but this effect is not
statistically significant. Women were 1.12
times more likely to use masks than men
(aOR= 1.12, 95% CI= 0.78 to 1.61; p=
0.550). The forest plot also showed a high
heterogeneity in the estimated -effect
between the primary studies of this meta-
analysis (I2= 99%; p < 0.001).

Thus, the average estimated effect of
the 9 primary studies in this meta-analysis
was calculated using a random effects
model approach.

The funnel plot in Figure 6 shows that
the distribution of the estimated effect is
more or less balanced on the right and left
of the estimated average vertical line. Thus,
this funnel plot does not indicate any publi-
cation bias in this meta-analysis.

DISCUSSION

This study is a systematic review and meta-
analysis that addresses the theme of the
effect of age and gender on the use of masks
during the COVID-19 pandemic. The
primary studies involved in this research
are studies conducted in various countries,
ethnicities and races so that conclusions
can be obtained that can be applied in
general as a basis for intervention.

The results of the systematic study
and meta-analysis in this research are
presented in the form of forest plots and
funnel plots. The forest plot is a graphical
representation of the results of the meta-
analysis that includes information related
to combining the results of the primary
study. There is a line on the right side of the
forest plot representing each study carried
out by the meta-analysis according to its
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weighting. The forest plot provides an
overview of the information from each of
the studies examined in the meta-analysis
as well as estimates of the overall results
(Murti, 2018). Funnel plot is a diagram that
illustrates the possibility of publication
bias. The funnel plot also shows the rela-
tionship between the effect size of the study
and the sample size or standard error of the
effect size of each study studied (Murti,
2018). The bias shown by the funnel plot
can be seen by assessing the asymmetry of
the study (the number of points on the right
and left sides) compared to the standard
error and the imbalance in the number of
studies on the right and left sides (Murti,
2018).

The results of the meta-analysis in
this study related to the theme of the effect
of age and gender on the use of masks
during the COVID-19 pandemic with a
sample size ranging from 49,715 partici-
pants from 9 observational study articles
showing that there was an influence of age
and gender on the use of masks during the
COVID-19 pandemic. The results of the
forest plot show that there is an effect of
age on the likelihood of people wearing
masks, but this effect is not statistically
significant. People over 46 years of age
were 1.54 times more likely to use a mask
than those under 45 years and women were
1.12 times more likely to use a mask than
men.

This result is supported by Haicher et
al. (2020) which states that women wear
masks more often than men because
women are more likely to protect
themselves and others by wearing masks
because they handle most of the caregiving
in the family and older people wear masks.
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masks more than middle-aged and young
people because older adults are at higher
risk for more severe cases of COVID-19.

The findings of this study are
supported by Rahmini et al. (2021) that the
prevalence of the use of face masks in
women was significantly higher than men
(60.2% vs 38.7%, p<0.001). This can
happen because in general women pay
more attention to their health status and
behave in a healthy manner. The highest
prevalence of the use of masks is also in the
age group 70 years and over (71.7%). Our
results show that the prevalence of face
mask use increases with age. Similar
findings were reported among the elderly in
Japan (aged 60-69) and Australia (aged 65-
74), the percentages of using face masks
were 43.6 and >60%, respectively. This may
be due to the perceived higher risk of
morbidity and mortality from COVID-19 in
higher age groups.

Based on this description, we can see
that the meta-analysis carried out by the
researchers is in line with several studies
related to the effect of age and gender on
the use of masks during the COVID-19
pandemic. Therefore, older people are more
likely to use masks than young people and
women are more likely to use masks than
men.
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