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Purpose: This study aimed to establish the translation adequacy and examine the psychometric properties of Face
Mask Use Scale (FMUS). Methods: This methodological study employed a cross-sectional design with repeated
measures. Phase 1 examined the equivalence and relevance of English and Chinese versions of FMUS. Phase
2 examined the internal consistency, stability and construct validity. Different sample batches (213 university
students and 971 general public) were used appropriately for psychometric testing. The 2-phase data were collected
between January and April 2017. Results: In Phase 1, the semantic equivalence and relevance (item- and scale-level
content-validity-index=100%) was satisfactory. Furthermore, from 133 paired test-retest responses, the quadratic
weighted kappa (.53~.73, p<.001) and Intraclass Correlation Coefficient (ICC=.81) between the English and
Chinese version of FMUS were satisfactory. In Phase 2, FMUS demonstrated satisfactory internal consistency
(Cronbach’s a=.80~.81; corrected item-total correlation coefficients=.46~.67) and two-week test-retest stability
(ICC=.84). The known-groups method (t=3.08, p<.001), exploratory (71.10% of total variance in two-factor model)
and confirmatory factory analysis (x*/df=4.02, Root Mean Square Residual=.03, Root Mean Square Error of
Approximation=.06, Goodness of Fit Index=.99, Comparative Fit Index=.99) were all satisfactory for establishing
the construct validity. Conclusion: The FMUS has an equivalence Chinese and English versions, satisfactory
reliability and validity for measuring the practice of face mask use. This poses clinical and research implications for
those community health nurses who works on respiratory protection. Further research should be conducted on the
‘negligent practice’ of FMU.
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Validation of Face Mask Use Scale

INTRODUCTION

Influenza is an acute viral infection, seriously invading
the health of the population worldwide [1,2]. The primary
transmission of viruses is person-to-person contact through
respiratory droplets when coughing, sneezing, talking or
even breathing [1-3].

Influenza viruses circulate worldwide and attack 5~10%
of adults and 20~30% of children globally annually. Such
attack is one of the serious public health problems causing
severe morbidity and mortality each year, especially among
high-risk populations [1]. The respiratory system of peo-
ple with severe influenza may be adversely affected [2].
They may also develop fatal complications such as viral
or bacterial pneumonia which requires hospitalisation or
causes death [4]. WHO [2] claimed that approximately five
million cases of severe diseases and approximately 500,000
deaths associated with influenza occur every year world-
wide. As a seasonal epidemic, influenza is prevalent in
winter (from January to March) and summer (from July to
August) in Hong Kong [4]. It caused 9,647 hospitalisations
and 93 deaths from April 2009 to July 2010 [5]. In 2017, the
reported infection rate of influenza remains high at ap-
proximately 28.1 to 76.4 (mean of 48.2) Influenza-Like-
IlIness (ILI) cases per 1,000 consultations [5,6]. Therefore,
the prevention of influenza is important.

Previous primary studies [7-10] and recent systematic
review [11] indicated that Face Mask Use (FMU) is one of
the most effective non-pharmaceutical methods to prevent
the transmission of influenza, which mainly spreads
through contact, droplet and aerosol transmission. For
contact transmission, influenza virus can be transmitted
by direct or indirect contact, as it attaches to skin surface
and survives on nonporous surfaces for 8 to 48 hours. Face
mask could protect wearers from touching their noses or
mouths by contaminated hands [7]. For droplet trans-
mission, virus is mainly transmitted by particles that are
generated during talking, sneezing and coughing by host.
WHO indicated that face masks are used to protect care-
givers and healthcare providers against droplet-trans-
mitted pathogens [2] no matter people wear the face mask
properly or not. As a physical barrier, face mask can block
the particles expelled effectively [10]. For aerosol trans-
mission, a study reported that face mask can reduce an
average of 6-fold exposure to aerosolized infectious virus
[9]. The above literature clearly indicated the importance
and effectiveness of FMU in control of respiratory virus
transmission in different settings globally.

For measurement, seven studies have adopted different
self-developed instruments to measure FMU practice [3,

12-14]. Most of them have depicted the dimensions of their
instruments used on certain categories or areas as only one.
However, Ho [3] stated that the practice of FMU can be div-
ided into two categories and three circumstances. The two
categories represent the purposes of FMU, namely, pro-
tecting oneself and others. The three major circumstances
wherein people use face masks are public, home and clin-
ics. The concept of FMU practice provided a comprehen-
sive coverage that integrated different notions from the
literature. With such understanding, nurse would effec-
tively deliver the accurate health promotion message in
primary care setting.

“Just as language molds the way we think, our health
measurements influence and are also influenced by the
way we define and think about health”(p. 11) [15]. Accu-
rate measurement of FMU practice among general adult is
essential to inform the health promotion strategy as well
as prevention measures [3,12-14]. Face Mask Use Scale
(FMUS) based on such concept was developed in 2012 to
measure how frequent people wear face masks in a given
circumstance. FMUS is brief and relevant with satisfactory
adequacy. Although Chinese and English versions of FMUS
were developed [3], the translation adequacy between
them remained uncertain. This uncertainty influences its
cross-language adaptation [16], rendering that cross-cul-
tural comparisons are still unavailable. Furthermore, the
psychometric properties of FMUS have not yet been exam-
ined. Therefore, the study performed cross-language test-
ing between Chinese and English versions. A comprehen-
sive psychometric testing was conducted to provide solid
evidence on the reliability and validity of FMUS for facili-
tating future cross-cultural population-based investigation
on the practice of FMU.

METHODS

1. Overall Study Design

This study employed two phases: I. examination of equi-
valence and relevance of English and Chinese versions of
FMUS and II. examination of psychometric properties. The
mentioned phases adopted classical and latest instrument
adaptation and validation procedures [16-19], which en-
sure the appropriateness of the content before performing
psychometric testing [17,19].

2. Phase 1: Examination of Equivalence and Relevance
of English and Chinese versions

This phase aimed to establish the translation equiv-
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alence and relevance of the English and Chinese versions
through three steps: semantic equivalence, content vali-
dation, and cross-language testing.

1) Semantic equivalence

The English and Chinese versions of FMUS were re-
viewed by a panel of six bilingual experts (i.e., academic
experts in infection control, physicians, and nurses) for se-
mantic equivalence [17]. This review was the first step to
check the appropriateness of translation. The semantic
equivalence score was calculated from a rating on a four
points options (1=not appropriate to 4=most appropriate).
Experts were invited to examine the linguistic and cultural
equivalence of the translation. Any item rated as ‘not ap-
propriate’ by more than 20% of respondents was sug-
gested to be revised [17].

2) Content validation

The relevance of FMUS items was reviewed by another
six experts (i.e., academic experts in infection control, phy-
sicians, nurses, allied health care professionals) on a four
points options (i.e. 1=not relevant, 2=somewhat relevant,
3=quite relevant, 4=highly relevant) in Step 2 [18,20]. Writ-
ten comments were sought from responses with a rating
less than or equal to 2. Content Validity Index (CVI) was
then computed by the proportion of responses in agree-
ment with relevance. The formula can be found elsewhere
[20]. Item-level CVI (I-CVI) and Scale-level CVI (S-CVI) were
regarded as satisfactory with CVI greater than .80 [19,20]

3) Cross-language testing

Step 3 aimed to provide empirical evidence for the equi-
valence of the English and Chinese versions of FMUS us-
ing cross-language testing, which is the most stringent
method for that.

Setting and sample: A convenience sample of 350 uni-
versity students in Hong Kong was invited to participate
in this step of Phase 1. University students were appro-
priate participants because their education level was able
to comprehend and interpret both English and Chinese
items of FMUS [18]. The exclusion criteria were no influen-
za-like illnesses in the past two years and living alone (i.e.
not cohabiting with any family member). FMUS measures
the actual FMU practice of individuals when they have in-
fluenza-like illnesses to reflect the concept of ‘protect
others.” The first exclusion criterion was used to exclude a
participant without a recent FMU experience of ‘protect
others’, which enhances the credibility of the result. The
second criterion excluded a participant without other fam-
ily member cohabiting because the FMUS required a par-
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ticipant to recall the practice of FMU towards other people
at home.

Data collection procedure: Participants responded to
the Chinese FMUS first and were invited to respond to the
English FMUS two weeks later. Each participant was re-
corded with a 6-number code (created by them based on
individual mobile phone and student identity number for
pairing purpose and maintaining their anonymity.

Data analysis: The quadratic weighted kappa statistics
(k) for item-to-item agreement and Intraclass Correlation
Coefficient (ICC) for overall equivalence were all employ-
ed to indicate the equivalence of Chinese and English
version. The value of k >.40 and ICC > .75 indicate a satis-
factory equivalence [19].

3. Phase 2: Psychometric Testing of FMUS

A cross-sectional and correlation design with repeated
measures was employed in Phase 2. Apart from the con-
tent validation in Phase 1, the psychometric testing was
further conducted to investigate the internal consistency,
stability, and construct validity of FMUS.

Setting and sample: Two convenience sample batches
were used appropriately to perform the psychometric test-
ing of FMUS. Batch 1 sample was a total of 213 students
from a university in Hong Kong, whereas batch 2 recrui-
ted 971 adults from three railway stations in Hong Kong.
Participants of both batches applied the same exclusion
criteria: no influenza-like illnesses in the past two years
and living alone (i.e. not cohabiting with any family mem-
ber). FMUS measures the actual FMU practice of indivi-
duals when they have influenza-like illnesses to reflect the
concept of ‘protect others.” The first exclusion criterion
was used to exclude a participant without a recent FMU
experience of ‘protect others’, which enhances the credi-
bility of the result. The second criterion excluded a partic-
ipant without other family member cohabiting because
the FMUS required a participant to recall the practice of
FMU towards other people at home. Paper-and-pencil
data collection was utilised. Batches 1 and 2 participants
were invited to reply to a structured questionnaire includ-
ing demographics and the FMUS. The participants com-
pleted the questionnaire within two minutes. The sample
size was about 1,000, which was regarded as ‘excellent’ for
Confirmatory Factor Analysis (CFA) [17,21] and appro-
priate for the psychometric testing in Phase 2.

1) Reliability
Internal consistency was examined by the Cronbach’s
method (Cronbach’s @ statistics, @ ) and corrected item-to-



tal correlation (person moment-product correlation co-
efficient, r). The former reflected the homogeneity of an en-
tire scale and the value greater than .70 has been suggested
as satisfactory [17,19]. The latter was used to test the in-
dividual coefficients of each item by computing the corre-
lation of each individual item with the total score, exclud-
ing the evaluated item itself. This method can identify het-
erogeneous (r<.30) and over-redundant items (r>.70).
The recommended value of r should fall between .30 and
.70 [17]. Data from Batches 1 and 2 samples were used to
compute the internal consistency.

Stability was examined using the two-week test-retest
reliability. ICC was employed to compute the agreement
between the initial score of FMUS and the score obtained
from the same participants two weeks later. A sample size
of more than 83 valid-paired data is suggested by a con-
ventional formula (expected ICC=.80, 95% Confidence
Interval [CI] for ICC=.20 and 40% attrition rate) [22]. An
ICC of greater than .75 indicates satisfactory stability.
Batch 1 participants were selected to check stability be-
cause delivery of questionnaire to a group of the same uni-
versity students was feasible due to the known class
schedule. Moreover, the research team could monitor ex-
traneous factors (e.g. outbreak of influence pandemic in
the community, promotion of face mask use advertise-
ments in mass media) during the two-week period to ac-
knowledge interference.

2) Validity

Construct validation was examined through three me-
thods: known-group method, Exploratory Factor Analy-
sis (EFA) and CFA.

Known-groups method was commonly used to estab-
lish the construct validity of a scale. The literature has in-
dicated that different FMU practices were consistently ob-
served between healthcare professionals and laypersons
[23,24] with more frequent FMU practice among health-
care professionals. Therefore, an independent t-test was
conducted on independent variables to compare the FMUS
scores of above two groups. If significant results in the
known difference were obtained in the Batch 2 sample (i.e.
mean score of FMUS of healthcare professionals greater
than that of laypersons), then the construct validity of
FMUS would be established [17,19].

Factor structure was examined using factor analysis
which ‘disentangles complex interrelationships among
items and identifies items that go together as unified con-
cepts’ [22]. The preconceptions about categories (e.g. ‘pro-
tect others’ and ‘protect self’) might not always be valid
when tested against actual responses from the study’s
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respondents. Factor analysis offers an objective method to
visualise the underlying dimensions based on empirical
data [22].

The EFA method was used to identify the internal struc-
ture of FMUS by combining all related items to form a fac-
tor-model of the measured construct [16,25,26]. A scree
plot was yielded by applying maximum likelihood analy-
sis (for normally-distributed data) to determine the factor
number to be extracted [26]. The Varimax rotation method
(for orthogonal rotation) with Kaiser normalisation was
used to generate the factor solution. Data factorability was
checked by the Kaiser-Myer-Olkin (KMO) index (>.60)
and Bartlett’s test of sphericity (p <.001) [21]. The factor
loadings of the items to the respective latent factor should
be greater than .40 [25]. Batch 1 sample was utilised to ex-
plore the internal structure of FMUS.

The CFA method was then used to verify whether a
pre-specified factor model (i.e. obtained from the above
EFA) provided a good fit to the data (Batch 2 sample) [25].
The following goodness-of-fit criteria were computed to
determine the overall fit of data in model: chi-square/de-
gree of freedom ratio (¢/df) <5.00, Root Mean Square
Residual (RMR) <1.00, Comparative Fit Index (CFI) and
Goodness-of-fit Index (GFI) >.90, root mean square error
of approximation (RMSEA) <.08 [27].

4. Instrument

FMUS conceptualises the practice of FMU into two cate-
gories, namely, ‘protect self’ and ‘protect others’, under
three common circumstances which are public area, clin-
ics and home [3]. This six-item instrument measures how
frequent individuals wear face mask with a given circum-
stance. The response option was a five-point scale (i.e.
‘never’, ‘rarely’, ‘sometimes’, ‘frequently’ and ‘always’) to
represent the frequency of FMU practice. A score of 0 to 4
was assigned for options in ascending order. The summa-
tion of each item score ranged from 0 to 24 to represent the
overall practice of FMU. A high score represents a high
frequency of FMU. The comprehensibility has been eval-
uated by 76 respondents in a clinic with satisfactory re-
sults [3]. Approval for the use of the FMUS is obtained
from the developer [3].

5. Ethical Consideration

Ethical approval was obtained from the School of Sci-
ence and Technology (Ref: ST-16/17-4) and Division Ethi-
cal Committee of Division of Nursing and Health Studies,
The Open University of Hong Kong. The research team re-
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produced the FMUS with permission from the developer
[3]. Informed and/or implied consent was obtained from
the participants through appropriate methods. All partic-
ipants’ personal information (except their self-generated
codes) were not collected.

6. Data Analysis

Statistical Product and Service Solutions version 25.0
for Windows (IBM SPSS Inc.) was used. Descriptive sta-
tistics (mean, standard deviations and percentage) were
utilised to describe the samples and to compute the score
of semantic equivalence and content validity. Inferential
statistics (e.g. Cronbach’s a, ICC, k, independent t-test,
statistics used in EFA) were employed as the abovemen-
tioned. AMOS version 7.0 (IBM SPSS Inc.) was adopted for
CFA. A significant value of p was set at <.050.

RESULTS

1. Phase 1 Result

A panel of six bilingual experts commented that the
translation was appropriate. The English and Chinese ver-
sions of FMUS indicated satisfactorily linguistic and cul-
tural equivalence. The semantic equivalence of FMUS be-
tween English and Chinese versions was established. For
content validity of FMUS, I-CVI and S-CVI were both 100%,
indicating a satisfactory relevance of items and scale.

A total of 350 university students were available in two
university courses to perform cross-language testing. This
phase study was participated by 160 students, and a total
of 133 (attrition rate=16.9%, mean age=18.42+0.90) re-
sponded to the Chinese and English versions of FMUS
during a two-week interval. The quadratic weighted k of
items ranged from .53 to .73 (p <.001) (Table 1) which sup-

ported the moderate to good item-to-item agreement. The
ICC was .81 (95% Cl=.74~.86, p <.001), which provided a
satisfactory evidence of overall equivalence of English and
Chinese versions of FMUS. Certain preliminary data were
presented in an international conference on infection con-
trol [28,29].

2. Phase 2 Result

Table 2 presents demographic characteristics of Batches
1 and 2 participants. For Batch 1, among the 567 first-year
university students invited, 419 completed the question-
naires. By excluding the participants without influenza-
like illnesses and family members’ cohabitation, 213 data
were available for analysis. For Batch 2, the research assis-
tants invited the pedestrians (n=1,755) to respond to the
survey in three railway stations and counted the number
of refused cases (n=739). The response rate was 58.4%.
After removing those based on the exclusion criteria, a to-
tal of 971 data were available for analysis.

Table 3 summarises the results of the psychometric prop-
erties of FMUS. According to the results on the two batches,
Cronbach’s a was .80 (batch 1 sample) and .83 (batch 2
sample). The corrected item-total correlation coefficients
of items ranged from .46 to .61 (Batch 1 sample) and .55 to
.67 (Batch 2 sample). Both tests indicated the optimal in-
ternal consistency of FMUS. Based on the result of the
Batch 1 sample, 213 data were available for pairing the ini-
tial and post two-week scores of FMUS. However, only
133 data (attrition rate=37.6%) could be paired for the sta-
bility analysis because of the unpaired data (n=>59), in-
complete data (n=13) and significant change on the num-
ber of influenza-like-illness (n=8). A two-week test re-test
reliability was utilised to examine the stability of FMUS.
The ICC was .84 (95% CI=.78~.89, p <.001), indicating sat-
isfactory stability.

Table 1. Agreement of English and Chinese items of Face Mask Use Scale (N=133)
Weighted Kappa measure of

Items agreement

k value (p)
Item 1. I wear a face mask in public venues to protect myself against influenza-like-illness. .53 (<.001)
Item 2. I wear a face mask in a doctor’s clinic to protect myself against influenza-like-illness. .60 (<.001)
Item 3. I wear a face mask at home when I have symptoms of influenza-like-illness. .65 (<.001)
Item 4. I wear a face mask in public venues when I have symptoms of influenza-like-illness. .63 (<.001)
Item 5. I wear a face mask in a doctor’s clinic when I have symptoms of influenza-like-illness. .73 (<.001)
Item 6. I wear a face mask at home when family members have influenza-like-illness. .59 (<.001)
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Three methods were employed to establish the con-
struct validity of FMUS. Firstly, known-groups method
was used to check whether the study scale could differ-
entiate the practice of FMU between healthcare professio-
nals and laypersons based on the batch 2 sample. Inde-
pendence t-test indicated a significant difference on over-
all FMU practice between healthcare professionals (mean
score=11.30£4.74) and laypersons (mean score=10.04t
5.18) (t=3.08, p=.002). Moreover, significant difference of
FMU practice was found between two groups (healthcare
professionals versus laypersons) regarding the circum-
stance in clinic (mean score of item 2=2.54 versus 2.12,
t=-4.20, p <.001; mean score of item 5=2.97 versus 2.62,
t=-3.79, p <.001).

Secondly, EFA was used to explore the internal struc-
ture of FMUS. The satisfactory KMO index (.74) and Bart-
lett’s test of sphericity (p <.001) indicated the factorability
of the Batch 1 data. Following the maximum likelihood
analysis, a two-factor solution was indicated by the scree
plot, where explained 71.91% of the total variance. The ro-
tated solution yielded two factors with three items in each
sub-construct. All items were loaded to its respective fac-
tor with a loading greater than .40. After rotation, the total
variance explained was 60.69% for rotation sums of squar-
ed loadings. Factor 1 was named as ‘cautious practice’(it-
em 2, 4 and 5, 32.63% of variance), whereas factor 2 was
named as ‘negligent practice’(item 1, 3 and 6, 28.06% of
variance). Table 4 presents the EFA results in detail.

Lastly, CFA was employed to verify this two-factor
structure of FMUS based on the Batch 2 data. CFA indi-
cated that all paths were significantly loaded to the hy-
pothesised first-order two sub-constructs (range of load-
ings=.57~.94). However, the goodness-of-fit indices dem-

Table 2. Characteristics of University Students and General Public

Validation of Face Mask Use Scale

onstrated a poor model fit (xz /df=38.00, RMR=.12, RMSEA
=.20, GFI=.92, CFI=.88). According to the modification in-
dices of the covariances, two pairs of error terms with the
largest modifications indices (i.e. items 3 and 6 as first
pairs, items 2 and 4 as second pairs) co-varied [16,30]. The
corrected model demonstrated good and satisfactory good-
ness-of-fit indices (xz/ df=4.02, RMR=.03, RMSEA=.06,
GFI=.99, CFI=.99) in the first-order two sub-constructs
model. Figure 1 illustrates the factor loadings and parame-
ter estimation of each item to the hypothesised sub-con-
structs of FMUS. Supplementary information 1 attached
English and Chinese FMUS.

DISCUSSION

This is the first methodological study examining the
psychometric properties of FMUS. Results showed that
FMUS has satisfactory reliability with the evidence of opti-
mal values of Cronbach’s @ s and corrected-item-total cor-
relation coefficients (data obtained from undergraduate
students and general public), as well as satisfactory ICC
value from the two-week test-retest reliability [17,19].
These findings indicated that FMUS has high internal con-
sistency and stability in this study.

The EFA of the FMUS identified a two-factor structure
that comprises two ambivalent practices on FMU. ‘Cau-
tious practice’(Item 2, 4 and 5) reflected the cautious FMU
practice in perceived high-risk environment which was
susceptible to infection. The concept revealed that people
perceived doctors’ clinic and public areas as high-risk en-
vironment for being infected or infecting others. A local
study also showed that people wore face mask frequently
in clinics or hospitals for protecting oneself and others in

(N=1184)

Batch 1 (n=213) Batch 2 (n=971)

Variables Categories
n (%) or Mean+SD n (%) or Mean+SD
Age (year) 20.14+3.14 36.94114.78
Gender Men 154 (72.3) 389 (40.1)
Women 59 (27.7) 582 (59.9)
Living with family members 3.50£1.21 3.13£1.23
Marital status Single/divorced/separated/widowed 208 (97.7) 343 (35.3)
Married/co-habited 3(1.4) 628 (64.7)
Education background Primary school or below 0 (0.0 54 (5.6)
Secondary school 20 (9.4) 305 (31.4)
Tertiary school or above 187 (87.8) 611 (62.9)
Influenza-like illness 2.74+1.83 4.27+3.35

Batch 1=university students; Batch 2=general public; SD=standard deviation.
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Table 3. Reliability and Validity of the Face Mask Use Scale with Comparisons of Previous Study

o The current study Ho (2012) v
Items Methods Statistic methods/sample
Results Results
Reliability
1. Internal Cronbach's Cronbach's & statistic
consistency method Batch 1 a of scale=.80 NA
Batch 2 o of scale=.83
Corrected Person moment-product
item-total correlation coefficient/
correlation Batch 1 Corrected item-total correlation=.46~.61 NA
Batch 2 Corrected item-total correlation=.55~.67
2. Stability 2-week test-retest Intraclass correlation coefficient/ r=.84, p<.001, 95% CI=.78~.89 NA
reliability subset of Batch 17
Validity
1. Face Review by target Frequency and percentage NA Proper
validity population comprehension
(76 respondents
in the clinic)
2. Content Review by expert CVI I-CVI=1.00, S-CVI=1.00 NA
validity panel
3. Construct ~ Known-group Independent t-test (Difference of ~ Significant difference was found. NA
validity method FMU practice between Healthcare professionals obtained
healthcare professionals and higher FMUS score than that of
laypersons)/ laypersons for total score (11.30 vs
Batch 2 10.04; t=3.08, p=.002) and some item

Factor analysis Exploratory factor analysis/

Batch 1

Confirmatory factor analysis/

Batch 2

scores. (2.54~2.97 vs 2.12~2.62;
t=3.79~4.20, p < .001)

Two-factor structure:
KMO=.736; Bartlett’s test of Sphericity:
X’=2,436.58, d.f.=15, p<.001.
Total variance explained=60.69% for
rotation sums of squared loadings.

x*/df=4.02, RMR=.03, RMSEA=.06,
GFI=.99, CFI=.99. (First-order CFA
model)

CI=confidence interval; FMU=face mask use; FMUS=face mask use scale; GFI=goodness-of-fit index; I-CVI=item-level content validity index;
KMO=Kaiser-Myer-Olkin; NA=not available; RMR=root mean square residual; RMSEA=root mean square error of approximation;
S-CVI=scale-level content validity index on average; THo HSW. Use of face masks in a primary care outpatient setting in Hong Kong:
knowledge, attitudes and practices. Public Health. 2012;126 (12):1001-6; " The result was calculated based on 133 university students.

non-pandemic period (81.9~91.8%) [3]. In public areas,
people with ILI demonstrated high caution to prevent the
spread of influenza. This phenomenon of FMU practice
was consistently observed in several local studies (86.5~
95.0%) after 2003 (i.e. year with the pandemic of Severe
Atypical Respiratory Symptoms, SARS) [3,12,13]. By con-
trast, ‘negligent practice’ (item 1, 3 and 6) reflected the
negligent practice of FMU in perceived safe environment

52 http://kjan.or.kr

which was unsusceptible to infection. In home environ-
ment, the literature indicated that people with or without
ILI would unlikely wear face mask to protect oneself or
others [3,31]. Although the practice rate varied from 33.3%
to 65.7%, people perceived home as a safer environment
compared with the circumstances of clinic. Moreover,
cross infection rate was remarkably high in a closed envi-
ronment like home [32]. In public areas, several studies
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Table 4. Results of Exploratory Factor Analysis of Face Mask Use Scale

Items

Factor loadings

Cautious practice Negligent practice

2. T wear a face mask in a doctor's clinic to protect myself against influenza-like-illness.
4. I wear a face mask in public venues when I have symptoms of influenza-like-illness.
5.1 wear a face mask in a doctor's clinic when I have symptoms of influenza-like-illness.
1. I wear a face mask in public venues to protect myself against influenza-like-illness -
3. I wear a face mask at home when I have symptoms of influenza-like-illness. -

6. I wear a face mask at home when family members have influenza-like-illness. -

Cronbach’s @ of subscales

0.64 -
0.65 =
0.97 -

0.50

0.74

0.80

.82 .75

Cautious
Practice (CP)

.70

Negligent
Practice (NP)

74

.16
Item 2 e
37
11
ltem 4
48
Item 5 e
45
Item 1
.68
ltem 3
48
.67
ltem 6

Figure1. Confirmatory factor analysis model of Face Mask Use Scale.

found that only 21.5% to 73.8% people would wear face
mask for self-protection [3,13]. The same circumstance was
employed, but people practice FMU differently for protect-
ing oneself and others which was consistently demon-
strated in previous decade locally. The two-factor struc-
ture of FMUS identified in EFA was further confirmed us-
ing CFA in a large public sample. The items were loaded to
the hypothesised latent factors with satisfactory loadings
and in correct pathways. Considering certain modifica-
tions of co-variances, the goodness-of-fit indices were all
satisfactory. These results confirmed that the internal fac-
tor structure of FMUS was good, which establishes con-
struct validity.

FMUS have important clinical and research implica-
tions. A six-item FMUS conceptualised the practice of FMU
in two categories (protecting oneself and others) and three
circumstances (i.e. public, home, and clinics) that compre-
hensively and swiftly collected all essential data about

FMU. The data informed the authority department or gov-
ernment for designing a tailor-made health promotion
campaign on FMU, particularly those ‘negligent practice’
in influenza pandemic. Community health nurse who
equips knowledge of primary healthcare and nursing prac-
tice in a community setting to provide cost-effective pre-
ventive care [33] and health education to communities or
populations is one of appropriate professionals to monitor
and promote this public health behaviour regarding FMU,
particularly the ‘negligent practice’. For research applica-
tion, FMUS was the first Chinese and English question-
naire measuring the practice of face mask use in public.
This study employed cross-language testing for establish-
ing the translation equivalence. Results of the quadratic
weighted kappa and ICC indicated that Chinese and En-
glish versions of FMUS were equivalent in item and scale
levels. These findings can facilitate the investigation of the
practice of FMU in cross-cultural study [16,18]. Without
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any previous result for comparison on psychometric prop-
erty, this study recruited large samples with extensive
demographic backgrounds, such as wide range of ages,
different educational levels and ILI history which added
confidence on the generalisability of the findings.

Certain limitations deserved attention. First, the attri-
tion rate of student sample (37.6%) in conducting a two-
week test-retest reliability was high which might be prone
to an overestimated value of ICC [34]. Although the sched-
uled classes of students can facilitate the accurate retest
period, the class attendance rate and extraneous factors
(e.g. history of ILI in-between retest period) were uncont-
rollable. Moreover, the research team considered the use
of public for conducting the two-week test-retest reliabil-
ity infeasible. Therefore, future studies should consider se-
lecting a stable group for performing test-retest check.
Secondly, criterion-related validation was lacking in this
study. No criteria measure of FMU can be recognised as a
comparative measure (i.e., gold standard) which provided
nothing about the concurrent validity of FMUS. The pre-
dictive validity of FMUS was also absent in this study.
Further research could explore whether the FMUS pre-
dicts the number of influenza infection annually. Lastly,
FMUS is a self-reporting instrument subject to response
bias. The research team employed two exclusion criteria
(i.e. no ILI in the past two years or living alone) unmen-
tioned in previous studies to enhance the credibility of the
responses, but the actual practice of FMU of individuals
was not cross-checked. Future study could supplement
this evidence by using observational research. Besides, the
FMUS should not be applicable to those people who are
living alone because two items (i.e., item 3 and 6) were ir-
relevant to them.

CONCLUSION

FMU is one of the most effective non-pharmaceutical
methods to prevent the transmission of influenza. The
study suggests that FMUS is a reliable and valid instru-
ment to comprehensively measure the practice of FMU.
The brevity and self-reporting nature of FMU facilitate its
use in population-based study. FMUS can be used to ad-
vance the understanding on the practice of FMU among
public. The equivalence between Chinese and English
FMUS also favours its application over other instruments
for cross-cultural comparisons. This poses clinical and re-
search implications for those community health nurse
who works on respiratory protection. Further research
should be conducted on the ‘negligent practice’ of FMU.
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