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ABSTRACT

Background: People believe that the mandate of face mask-wearing in public places is one of the keys to success
in preventing the COVID-19 spread. This study aimed to examine how health information sites’ information quality,
system quality, and service quality lead to user satisfaction and the acceptance of the face mask mandate in public
places.

Method: The data this study collected was from 303 users of the online face mask information system in Taiwan
during the COVID-19 pandemic. The statistical analysis method employed was to apply Partial Least Square (PLS)
to test all of the hypotheses in this study.

Results: The results of this study have shown that first, the information quality, system quality, and ser-vice
quality would have a direct positive impact on the intention to use and user satisfaction. Second, the acceptance
of the face mask mandate in public places would be affected by perceived threat of COVID-19, the intention to use,
and user satisfaction. Third, system quality and service quality play an important role in these three qualities of
the information system.

Conclusions: In order to enhance the acceptance of the face mask mandate, the public health department should
make good use of information systems so that people can purchase face masks easily.

Keywords: COVID-19, online face mask information system, DeLone and McLean IS success model, perceived

threat

INTRODUCTION

The COVID-19 virus first emerged in the end of 2019 and
since then has spread across the world. The World Health
Organization (WHO) declared on March 11, 2020 that the
coronavirus outbreak is a “global pandemic” which is generally
defined as an illness that spreads far and wide throughout the
world [1]. According to the WHO’s weekly up-date, there have
been 120,383,919 confirmed cases of COVID-19, including
2,664,386 deaths as of March 2021 [2]. The first case in Taiwan
was confirmed in a 50-year-old woman who had just returned
to Taiwan from China on January 21, 2020. Since then, there
have been 998 confirmed cases of COVID-19, including 10
deaths as of March 2021 [3].

People believe that the mandate of face mask-wearing in
public places is one of the keys to success in preventing the
COVID-19 spread [4,5], and many reports [4] indicate that the
intention to wear face masks would be increased with the
application of information technology during influenza-like
illness. Unfortunately, it has not been guided by research and
hence it is less possible to examine this health behavior in a
more systematic way. This study investigated the factors
influencing the ordering of face masks with the online system
in Taiwan during the COVID-19 pandemic, and the application

of information technology and the acceptance of the face mask
mandate in public places. Since the DeLone and McLean Model
of information systems success (D&M IS success model) has
been commonly used for examining success factors of
information systems, it was employed as an overarching
theoretical framework in this study. Findings from this study
can inform future prevention initiatives when new infectious
diseases emerge.

Effectiveness of Face Mask Wearing in Preventing COVID-
19

In the face of this new infectious disease, prevention
strategies such as face mask wearing, social distancing, self-
isolating, and vaccination have been recommended by public
health experts [6]. Among them, face mask wearing, which is
generally perceived as typical daily behavior, has been found
to be more readily accepted and less constrained by limitations
on supplies and effectiveness, compared with other preventive
measures [7].

In order to diminish the crowds of people lining up in front
of drug stores and pharmacies, an online mask distribution
system was launched on March 12, 2020 in Taiwan (Figure 1).
To preorder face masks, people may enter the mask
distribution system (The Name-Based Rationing System for
Face Masks) using their national health insurance cards. A
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Figure 1. The online face mask information system (https://emask.taiwan.gov.tw/msk/index.jsp)

notification will be sent if an order is successful, and after
payment, the face masks will be available to pick up at
convenience stores. This system helps to simplify the process
of buying masks during time of the coronavirus epidemic [8].

DeLone and McLean IS Success Model

Delone and Mclean summarized previous studies
discussing efficacy as a dependent variable in an information
system. They attempted to bring some awareness and
structure to the dependent variable of IS success factors in IS
research. For the application of IS success’s conceptualization
and operationalization, they proposed a model referred to as
the “DelLone and McLean IS Success Model” (D&M IS success
model) [9]. They believe that system quality, information
quality, and service quality affect the intention to use the
system and user satisfaction, and the extent of system use
affects user satisfaction. D&M IS success model brought a wide-
ranging discussion due to its various dimensions in assessing
an information system [10]. Thus, it deeply influences
researchers’ views of a successful information system.

Perceived Threat

Some existing models explore the factors influencing
people’s preventative health behaviors, such as the health
belief model (HBM) [11]. It has been used to examine both
behavioral intentions and performed behavior across
prevention behaviors including self-health management,
epidemic prevention measures, and vaccinations. The HBM
model included perceived threat of diseases (perceived
susceptibility and severity) and perceived benefits and barriers
of the preventative behavior. Perceived susceptibility refers to
the subjective assessment of risks of contracting a condition.
Perceived seriousness of a condition may include broader and
more complex implications because of the impact on the job,
family life and social relations.

MATERIALS AND METHOD

The online face mask information system success model
(Figure 2) used in this study is modified from D&M IS success

model [9] and HBM [11]. The primary benefit of the
government’s efforts to build the online face mask information
system is that it enhances people’s acceptance of the mask-
wearing mandate in public places.

To find out the relationships among information quality
(INFQ), system quality (SYSQ), service quality (SERQ), and
user’s intention to use an online system, the use of online
health information system was investigated [12] and learned
that INFQ, SYSQ, and SERQ are positively correlated with the
user’sintention to use the system (Hypotheses 1,2, and 3). And
the study [9] has pointed out that INFQ, SYSQ, and SERQ
positively influence user satisfaction. Similar conclusions have
been drawn from studies of online health information system
evaluation [13] (Hypothesis 4, 5, and 6)— the studies on
satisfaction have pointed out users with a higher level of
satisfaction tend to have a stronger in-tention to reuse and
recommend the system [10, 13]. In other words, when the user
satisfaction is enhanced, the intention to use the system is also
increased (Hypothesis 7). In the discussion of the relationships
among use, user satisfaction and benéefits, the studies claimed
that use and user satisfaction have direct effects on the benefit
(Hypothesis 8 and 9) [9,13]. Based on HBM [11], intention of
preventa-tive behaviors (intention to use an online system and
the acceptance of face mask mandate in the study) is affected
by perceived threat of the disease (Hypothesis 10 and 11).

Measures

INFQ measurement in this study is modified from the study
[14]. It is measured by assessing four items: precision,
comprehensiveness, intelligibility, and up-to-dateness. The
measurement of SYSQ in this study is developed by
Venkateshand and Bala’s Technology acceptance model 3[15].
SYSQ in this study is a two-level inner variable which is
combined with perceived usefulness and perceived ease of use
[15]. In the questionnaire developed by [16], SERQ is measured
by five dimensions. However, because of the nature of the
online information system, SERQ is measured only with
reliability and assurance in this study. The questionnaire for
user satisfaction used in this study is adapted from [17]. The
measurement of perceived threat consists of three items which
are adapted from [18].
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Figure 2. The research model

Table 1. Demographic information

Intention
o Use

Online
System

The Acceptance of
Face Mask

Mandate in Public
Places

Table 2. Data summary

Items Categories Frequency Percentage (%)

Cronbach’s

Construct Items Mean S.E. C.R. AVE R2
Gender Male 138 45.54 alpha
Female 165 54.45 INFQ 5 5.78 0.936 0.917 0.938 0.754 -
0~19 24 7.92 SYSQ 5 5.81 0.954 0.901 0.927 0.850 -
20~29 172 56.77 SERQ 3 5.67 1.025 0.866 0.919 0.790 -
Age 30~39 60 19.80 INTU 3 5.74 1.034 0.924 0.953 0.870 0.834
40~49 28 9.24 SATI* 3 5.70 1.048 0.852 - - 0.785
50~ 19 6.27 PTH 3 5.51 1.096 0.770 0.868 0.690 -
High school 40 13.20 ACCM 3 5.48 1.240 0.928 0.952 0.868 0.804
Education College 207 68.32 *User Satisfaction (SATI) are formative variables
Master’s 56 18.48
Total 303 100.00

All of the items in this study are rated on the Likert-scale
from 1 (strongly disagree) to 7 (strongly agree). The survey was
conducted both online and in hard-copy. Questions on the
survey were closed-ended and participation was voluntary.
Data was collected from July 2020 to October 2020.

Data Analysis

In this study, the data was analyzed by partial least squares
path modeling (PLS-PM) using SmartPLS 3.3.3 [19]. The
research model in this study has both formative and reflective
constructs. Therefore, PLS-PM is appropriate for data analysis
for this study because it allows simultaneous assessment of
structural model parameters and path coefficients. Moreover,
PLS-PM allows both reflective and formative constructs to be
examined together [20].

RESULTS

Table 1 shows the socio-demographic characteristics of
the 303 respondents. As shown in Table 1, 165 of the
respondents were female (54.45%), and 138 (45.54%) were
male. 7.92% of the respondents were aged 0-19, 56.77% were

aged 20-29, 9.80% were aged 30-39, 9.24% were aged 40-49 and
6.27% were aged 50 and above. As for education level, 13.20%
had high school diplomas, 68.32% had college degrees and
18.48% had Master’s degrees.

Measurement Model

Data summary of this study can be found in Table 2. The
Cronbach’s alpha analysis was used to measure the reliability
of the measurement. All measurement scales reveal that
acceptable reliability coefficients range from the lowest
coefficient of 0.785 to the highest of 0.834. The Cronbach’s
alpha of all items are greater than 0.7 and are within the
acceptable range. It was shown that convergent validity can be
checked by utilizing composite reliability (CR) and variance
extracted by constructs (AVE) [21]. The AVE value of each
construct should be higher than 0.5, and the CR value of each
construct should be higher than 0.7. Perceived threat has the
lowest CR value (0.868) (Table 2).

In Figure 3, it is obvious that these factor loadings are
higher than 0.7. In Table 3, we can see that in the cross-loading
matrix of the items in each construct, the loading of all items in
each construct is higher than that in other constructs.
Therefore, it can be shown from the two indicators that the
questionnaire designed in the study has a certain level of
discriminant validity.
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Figure 3. Research results
Table 3. Cross loading of items in each construct in the study Table 4. Fornell-Larcker criterion
ACCM! INFQ*> INTU PTH® SATI* SERQ SYSQ ACCM INFQ INTU PTH SATI SERQ SYSQ
ACCM1 0.946 0.729 0.761 0.829 0.785 0.716 0.728 ACCM  0.932
ACCM2 0.958 0.728 0.784 0.837 0.796 0.725 0.763 INFQ 0.767 0.868
ACCM3 0.890 0.686 0.680 0.749 0.735 0.635 0.737 INTU 0.798 0.839 0.933
INFQ1 0.678 0.889 0.754 0.656 0.736 0.729 0.749 PTH 0.865 0.753 0.752 0.831
INFQ2 0.733 0.909 0.782 0.689 0.755 0.740 0.792 SATI> 0.829 0.814 0.848 0.834 -
INFQ3 0.702 0.883 0.739 0.707 0.750 0.703 0.747 SERQ 0.744 0.824 0.858 0.721 0.794 0.889
INFQ4 0.625 0.857 0.728 0.614 0.670 0.752 0.702 SYSQ 0.797 0.835 0.843 0.794 0.861 0.792 0.848
INFQ5 0.580 0.798 0.628 0.593 0.609 0.648 0.619 Diagonal elements (bold) are the square root of AVE between the
INTU1 0.766 0.806 0.945 0.712 0.808 0.786 0.820 constructs and their measures. Off-diagonal elements are correlations
INTU2 0.770 0.797 0.947 0.730 0.794 0.818 0.811 between constructs. User Satisfaction (SATI) are formative variables
INTU3 0.694 0.744 0906 0.661 0.773 0.797 0.726
PTH1 0781 0648 0657 0885 0702 0628 0714  Taple 5, Results of path analysis
PTH2 0.805 0.638 0.619 0.887 0.699 0.597 0.687
PTH3 0.546 0.593 0.602 0.706 0.685 0.575 0.570 Path c F;:,ﬂ,l ¢ S.D. t p-values R2 Q2
SATIL 0743 0700 0.758 0.759 0.894 0.705 0.779 SN °°6 1';'79" o e 000 08 0T
SATI2 0.686 0.743 0.721 0.702 0.841 0.682 0.703 SYSQ ->INTU 0.196 0.061 3'223 0'001 - -
SATI3 0.749 0.712 0.755 0.734 0.896 0.705 0.779 SERQ ->INTU 0'359 0'052 6.867 <6 001
SERQ1 0.661 0.792 0.771 0.658 0.714 0.861 0.742 SAT? ->INTU 0.264 0.078 3.364 0 601
SERQ2 0.671 0.739 0.770 0.654 0.724 0.908 0.698 PTH ->INTU 0'015 0'052 0'293 0'770
SERQ3 0.652 0.662 0.745 0.607 0.677 0.897 0.671 INF . ~SATI -0 '202 0'075 2.679 0'007 0784 0591
SYSQ1 0.595 0.640 0.654 0.625 0.666 0.575 0.833 SYSQ ->SATI 0'522 0'071 7'319 <6 001 . .
SYSQ2 0.626 0.688 0.687 0.648 0.738 0.630 0.845 SERQ ->SATI 0.216 0'051 4'209 <0'001
SYSQ3 0.680 0.686 0.716 0.685 0.737 0.687 0.870 INTUQ ;ACCM 0'251 0.065 3.840 <0'001 0304 0.691
SYSQ4 0.739 0.731 0.742 0.708 0.741 0.728 0.868 SATI ->ACCM 0'171 0.087 1.964 0 650 . .
SYSQ5 0.725 0.782 0.766 0.694 0.761 0.724 0.821 - . . . -
PTH ->ACCM 0.534 0.062 8.647 <0.001

ACCM: The Acceptance of Face Mask Mandate, INTU: Intention to Use,
PTH: Perceived Threat, SATI: User Satisfaction

In Table 4, all the square roots of AVE have ensured
convergent validity, which are greater than the correlation
coefficients. Diagonal elements are the square roots of AVE.

Structural Model

Figure 3 and Table 5 display a path diagram, which
explains the causal relationship of the proposed model. The
results of the path analysis show that the higher the INFQ is, the
more it will impact the intention to use and user satisfaction

(path coefficient=0.177, t-value=2.831; path coefficient=0.202,
t-value=2.679). This result supports H1 and H2. Besides, it
clarifies that SYSQ can have direct positive impact on the
intention to use (path coefficient=0.196, t-value=3.223) and
user satisfaction (path coefficient=0.522, t-value=7.319), which
supports H3 and H4. SERQ has a positive effect on the intention
to use (path coefficient=0.359, t-value=6.867) and user
satisfaction (path coefficient=0.216, t-value=4.209), which
supports H5 and H6. User satisfaction is proved to influence
positively on the intention to use (path coefficient=0.264, t-
value=3.364), which supports H7. Finally, the intention to use
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Table 6. Hypotheses testing results but H10is not sup-ported. The results of hypotheses testing are
Description Supported? summarized in Table 6.
H1 Information quality -> Intention to use Yes . .
H2 System quality -> Intention to use Yes Importance-Performance Matrix Analysis
H3 Service quality -> Intention to use Yes

As depicted in Figure 4, the IPMA of the intention to use the

H4 Inf i ity - isfacti Y . . " .
nformation guallty ~ Use.rsat|§ action e online face mask information system reveals that SERQ is the
H5 System quality -> User satisfaction Yes R
- - - - most important feature (total effects score=0.421,
H6 Service quality -> User satisfaction Yes R - X
H7 User satisfaction - Intention to use Yes performance score=77.987) to predict users’ intention to use
Intention to use -> The acceptance of face mask the system. SYSQ has a relatively low importance score (0.363)
H8  andate Yes and it has similar performance score (80.326) with SERQ. INFQ
Ho User satisfaction -> The acceptance of face mask Ves (0.253) is the least important factor. The effects of PTH on the
mandate intention is not statistically significant and can be ignored.
H10 Eerce!"ej EEreat = 'T”htent'on tto use = - No As depicted in Figure 5, the IPMA of the acceptance of face
- . .
H11 me;rc]zgltz rea ¢ acceptance oftace mas Yes mask mandate reveals that perceived threat is the most

important feature (total effects score=0.603, performance
) ) i ) . score=75.222) to predict people’s acceptance of the mandate.
and user satisfaction are confirmed to have direct positive  Tha intention to use the online system and user satisfaction

impact on the acceptance of the face mask mandate (path  haye a relatively low importance score (0.302 and 0.280).
coefficient=0.251, t-value=3.840; path coefficient=0.171, t-

value=1.964), and H8 and H9 are supported. Perceived threat is
confirmed to have direct positive impact on the acceptance of
the face mask mandate (path coefficient=0.534, t-value=8.647),
but does not have impact on the intention to use (path
coefficient=-0.015, t-value=0.293). Therefore, H11 is supported,

In these information system qualities, performance scores
are similar. SYSQ (0.226) has the highest important feature
rating among all, and INFQ (0.122) are the least important
factors.

Importance-Performance Map
100

0 -
80 |
70
60
INTU 50

30
20
10

0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40
Total Effects

H INFQ @ PTH SATI SERQ = SYSQ

Figure 4. IPMA results for intention to use the online face mask information system
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Figure 5. IPMA results for the acceptance of the face mask mandate in public places
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DISCUSSION

We constructed a research model by integrating the D&M IS
success model with the perceived threat of COVID-19 to
investigate the factors affecting behavioral intention to use the
online face mask information system to prevent the COVID-19
pandemic. In order to test the model, we proposed 11
hypotheses and conducted a survey.

The Acceptance of Face Mask Mandate in Public Places

According to the result of this study, the main reason that
people accept the face mask regulation in public places is the
perceived threat of COVID-19. When contracting an illness such
as COVID-19, the consequence could be physical, economic,
and social problems. That is, an individual would have adverse
outcomes in regard to work, family life, social relations, or
financial security. The study [23] pointed out that face mask
wearing is the best way to reduce the risk or seriousness of
COVID-19. It is important to enable people to have easy access
to face masks, and therefore the development for a face mask
rationing system is necessary.

The empirical results of this study indicate that the
relationship between the intention to use, user satisfaction,
and the acceptance of face mask mandate is significant. The
more the people are willing to use the face mask online system,
the more likely they will achieve the government’s goal of
making people accept the face mask mandate. Also, a higher
degree of user satisfaction in the system will make people more
willing to accept the face mask mandate. In the results of IPMA
for the acceptance of the face mask mandate in public places,
SYSQ and SERQ have high effect scores among these
information system qualities.

SYSQ contains perceived usefulness and perceived ease of
use. The design, layout, and sequencing of interface should
make it easy for users to navigate. Difficulties in navigating
online systems have been cited as a barrier for online orders,
while well-designed navigation is noted to exert a positive
effect on website sales. A good website interface will sustain
people’s interest in continuing to navigate the website and
enhance people’s experience to eventually increase the
likelihood of use.

SERQ includes both online and offline support based on the
information system success model [23]. In the case of Taiwan’s
mask-rationing system, the government should provide
support for people to purchase face masks on the online
system and pick up their orders at convenience stores with
ease. Also, accurate and up-to-date information regarding face
mask distribution should be provided as well.

The Intention to Use Online System

The empirical results also show that the connection
between user satisfaction and the intention to use is
significant. When users of the face mask online system are
more satisfied, their loyalty or intention to use the system will
increase [24].

The perceived threat of COVID-19 does not affect the
intention to use the online system. The intention to use it can
only be raised by improving the quality of the system.

In the results of IPMA for the intention to use the online face
mask online system, SYSQ and SERQ have high effect scores
among these information system qualities. It can be found that
both SYSQ and SERQ play important roles in the intention to

use the online system and the acceptance of the face mask
mandate.

Contribution

Findings of this study have managerial implications for the
public health department. With HBM [11], people would
comply with epidemic prevention measures because of the fear
of COVID-19. While the government’s supply of information
about the perceived susceptibility and seriousness of COVID-19
can increase people’s intention to wear face masks, it may also
increase people’s anxiety and create unnecessary panic.

In addition, this study also demonstrates that to enhance
the acceptance of epidemic control policies, the public health
sector should establish information systems for epidemic
prevention supplies, such as an online face mask ordering
system.

The results of this study have empirically confirmed the
significant impact of INFQ, SYSQ, and SERQ of the face mask
information system on users’ satisfaction and intention to use.
This points out what public health managers should focus on
in the establishment of an information system. Therefore, this
study can provide guidance for the establishment of epidemic
prevention supply systems and the promotion for public health
policies in the future.

Managers of health information systems can evaluate a
system from multiple aspects, and SYSQ and SERQ should be
especially focused on since they have the most influence on
user satisfaction. Therefore, by emphasizing these two factors,
people’s intention to re-use the system can be increased and
their willingness to follow public health policies will also be
enhanced as a result. In summary, the findings of this research
can provide insights for the public health department in the
establishment or evaluation of an online epidemic prevention
supply system, such as an online face mask purchase system,
or more recently, a vaccine scheduling system. Although we
focus the application of the online face mask information
system in Taiwan in this study, we believe that these findings
regarding epidemic prevention information system could also
provide insights for other countries in the future.

Funding: No funding source is reported for this study.
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