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Abstract

Background: Allergic rhinitis (AR) is a worldwide health
problem with rising prevalence. To enhance the estimation
of AR prevalence in epidemiological studies, the Score for
AR (SFAR), a screening tool, has been developed and widely
used. An 8-item SFAR is a handy, self-administered instru-
ment assessing the information on nasal and eye symp-
toms, seasonal increase in symptomes, skin test results, and
previous AR diagnoses. This study aimed to adapt the SFAR
to the Chinese population (CSFAR) and validate it by testing
its psychometric properties and diagnostic accuracy.
Methods: This methodological study involved translation
and validation phases. Different batches of participants
were recruited for the above purposes. Results: In phase 1,
the CSFAR obtained satisfactory item (80-100%) and scale

level (97.8%) semantic equivalence, content validity index
(96.7%), comprehensibility (100%), cross-language testing
(k = 0.44-0.83 for item-to-item agreement; intraclass corre-
lation coefficient [ICC] = 0.95, p < 0.05-0.001). In phase 2,
CSFAR showed satisfactory internal consistency (a = 0.83),
1-month (ICC = 0.88) and 1-year stability (ICC = 0.85), and
construct validity (significant correlation between CSFAR
and impairments induced by AR: r = 0.47, p < 0.001). Based
on the receiver-operating characteristic curve, comparing
the CSFAR with diagnosis made by specialists, an optimal
cutoff value was 6 (sensitivity 81.8% and specificity 80.3%).
Conclusion: SFAR was translated into a Chinese version, the
CSFAR. Satisfactory results were obtained for its equiva-
lence, appropriateness, comprehensibility, and relevance,
as well as its reliability and validity. A cutoff value of 6 was
recommended to increase the diagnostic accuracy in envi-
ronments with less pollen. This study provides evidence
that the SFAR we adapted for the Chinese population is a
valuable tool in AR screening. ©2017 S. Karger AG, Basel
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Introduction

Allergic rhinitis (AR), an IgE-mediated immunologic
disease, is caused by inflammation of the lining of the
nose and characterized by nasal symptoms of rhinorrhea,
sneezing, nasal blockage, and itching of the nose [1]. Al-
though AR is not a fatal disease, its bothering symptoms
have profound adverse effects on physical, cognitive, psy-
chological, and social health, causing sleep disturbance,
detritions in work, and lower school performance, and
hence impairing the quality of life of the AR patients
(2, 3].

AR is a worldwide health problem with rising preva-
lence, affecting people of all ages. In 2010, it was estimat-
ed that about 20% of the global population, or 500 million
people, were affected by AR [1]. It is not only common
among Western and developed countries, 150 million
people in the Asia-Pacific region were also troubled by
this disease [1, 4]. Given the fact that Asia is undergoing
rapid economic development and urbanization, the
emergence of risk factors associated with modern urban-
ized living will further increase the prevalence and disease
severity of allergic disorders in the next 2 decades [5]. In
the past 10 years, the dramatic increase in AR prevalence
has created an economic burden in the Asia-Pacific re-
gion [6]. The productivity loss due to the presenteeism
and absenteeism of employees because of AR are costly
[7]. As reported from the Harvard Business Review, it is
estimated that allergies and sinus problems costed pro-
ductivity loss of USD 1.8 million annually across a work-
force of 25,000 in Boston [8]. People with uncontrolled
AR are predisposed to develop a number of comorbidi-
ties, too, including asthma, sinusitis, conjunctivitis, ob-
structive sleep apnea, and middle ear infection [1, 9]. Ear-
ly identification and intervention can significantly pre-
vent the development of these morbidities subsequent to
poorly managed AR in adolescents in later life, and hence
minimizing the health care costs and reducing produc-
tivity loss in the society.

Epidemiological studies on AR are crucial in providing
essential data for informing health care policy, particu-
larly regarding primary health care resource planning
tackling this disease [10, 11]. The current golden standard
in diagnosing AR by clinical specialists is expensive and
limited by the availability of specialists in the areas of con-
cern. Costs of seeking consultations from physicians also
pose a barrier for people to manage their AR conditions
with medical support. The pervasiveness of AR summons
researchers’ effort in identifying its prevalence in differ-
ent populations with a cheaper but reliable way. The In-
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ternational Study of Asthma and Allergies in Childhood
(ISAAC) was a representative endeavor of this kind. It is
a multicountry cross-sectional epidemiological study on
asthma, allergic rhinitis, and eczema among school chil-
dren of 2 specific age groups (6-7 years and 13-14 years)
since the 1990s [12]. Although ISAAC had laid a firm
foundation in using the non-physician-diagnosed way to
assess the prevalence of asthma and allergies, including
AR, it mainly focuses on the impact of asthma on children
[13]. Results from large epidemiological studies adopting
the ISAAC protocol, therefore, cannot pinpoint the AR
prevalence among the concerned populations. In addi-
tion, the core questionnaire used in the ISAAC studies in
assessing AR was based on a “working definition” of 2
simple questions: “Have you ever had a problem with
sneezing, or a runny or blocked nose, when you did not
have a cold or the flu?” and “Have you ever had allergic
rhinitis?” This screening method was easy to administer,
but its discriminating power has attracted criticisms as
validation with physician-diagnosed AR is lacking. Kim
et al. [14] commented that laypersons may not under-
stand the medical terms used in describing AR symptoms
in the ISAAC questionnaires. Results from such studies
might, therefore, pose a threat of overestimating the real
prevalence of AR [1].

A better screening tool, the Score for AR (SFAR), in
terms of sensitivity, specificity, and predictive values
[15], was developed by Annesi-Maesano and her re-
search team [16]. It is a handy, self-administered instru-
ment with only 8 items eliciting information on nasal
symptoms, eye symptoms, seasonal increase in symp-
toms, skin test results, and previous AR diagnoses.
Each item is well justified by the literature with evidence
of likelihood ratios in predicting the diagnosis of AR
(Table 1) [16-22]. It has been used to assess the preva-
lence of AR mainly in the Western countries [15, 23, 24]
and partly in Asia [25, 26]. The details of SFAR including
items and scoring methods can be found elsewhere
[16]. For an epidemiological study of AR in Chinese pop-
ulations, the process of adaptation is essential. This
study aims to translate the SFAR into a Chinese version
(CSFAR) and validate this translated version in the Chi-
nese population by testing its psychometric properties
and diagnostic accuracy.

Methods

This study had 2 phases: (1) the translation of SFAR, and
(2) testing of psychometric properties and diagnostic accuracy.
Figure 1 illustrates the entire study flow.
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Table 1. The positive and negative likelihood ratios of the SFAR items in the diagnosis of allergic rhinitis

Item  Statement of the items Category Positive Negative References
label likelihood ratio likelihood ratio
E1 In the past 12 months, have you had a Assessment of nasal 1.33-1.38 0.14-0.65 Kilpeldinenet al. [20], 2001
problem apart from cold or flu with: symptoms Annesi-Maesano et al. [16], 2002
Ela Sneezing
Elb Runny nose
Elc Blocked nose
E2 In the past 12 months, has this nose Assessment of 1.33-2.49 0.50-0.51 Charpin et al. [17], 1996
problem been accompanied by rhino-conjunctivitis Annesi-Maesano et al. [16], 2002
itchy-watery eyes?
E3 In which of the past 12 months (or in Assessment of period with 1.69 0.70 Annesi-Maesano et al. [16], 2002
which season) did this nose problem the symptoms (perennial
occur? or seasonal or both)
E3a Perennial 1.39 0.78 Annesi-Maesano et al. [16], 2002
E3b Pollen season 1.59-3.33 0.52-0.70 Eriksson [18], 1990
Charpin et al. [17], 1996
Annesi-Maesano et al. [16], 2002
E4 What trigger factors provide or increase Assessment of trigger 3.34 0.39 Annesi-Maesano et al. [16], 2002
your nose problem? factors
E4a House dust 1.21-1.76 0.49-0.65 Lindberg and Malm [22], 1993
Charpin et al. [17], 1996
E4b House dust mites 334 0.39 Annesi-Maesano et al. [16], 2002
F4c Pollens 2.52-6.69 0.15-0.49 Kilpeldinen et al. [20], 2001
Charpin et al. [17], 1996
E4d Animal (cat, dogs...) 4.21-6.69 0.15-0.81 Annesi-Maesano et al. [16], 2002
Kilpeldinen et al. [20], 2001
E4e Others (please specify)
E5 Do you think to be allergic? Assessment of perceived 3.12 0.33 Annesi-Maesano et al. [16], 2002
allergic status
E6 Have you already been tested for allergy Assessment of self allergic 3.47 0.56 Annesi-Maesano et al. [16], 2002
(SPT, IgE)? history
E7 Has a doctor already diagnosed that you Assessment of family 1.94-2.64 0.13-0.80 Kilpeldinenet al. [20], 2001
suffer/suffered from asthma, eczema, or allergic history Annesi-Maesano et al. [16], 2002
allergic rhinitis? Kauppi et al. [19], 1998
E8 Is any member of your family suffering 3.41 0.70 Annesi-Maesano et al. [16], 2002

from asthma, eczema, or allergic rhinitis?
If YES: Who and what disease?

SPT, skin prick test.

Phase 1: Translation of the SFAR

Translation and Back-Translation

The SFAR was translated from English (original source lan-
guage; SL) into Chinese (target language; TL) using Brislin’s [27]
model of forward and backward translation by 2 independent
translators. The TL version was then reviewed by a Chinese mono-
lingual reviewer who was a layperson and blinded to the SL version
of SFAR for any incomprehensible or ambiguous wordings. The
research team then revised those inappropriate wordings until the
issues were resolved. The back-translated version (BT; performed
by a nursing academic) was compared with the SL version to de-
termine the linguistic congruence and cultural relevancy by a bi-
lingual linguistic expert (a PhD graduate in the relevant field). The
translation incongruences and difficulties encountered were dis-
cussed. This process of Brislin’s model of translation was repeated
until a maximum agreement between the SL and BT was obtained.

Psychometric and Diagnostic Properties
of the CSFAR

Semantic Equivalence and Content Validity

This TL version was further reviewed by 6 health care profes-
sionals (including physicians, nurses, and academic experts) for
semantic equivalence and content validity [28, 29]. The semantic
equivalence was generated from rating on a 4-point Likert scale
from 1 to 4, representing “not appropriate” to “most appropriate,”
respectively. The experts were advised to examine the linguistic
and cultural equivalence of the translation, and any item rated as
inappropriate by >20% of respondents was revised.

The relevancy of the content of the CSFAR was examined by
another panel of 6 experts, including physicians, nurses, and aca-
demic experts, on a 4-point scale (i.e., 1 = not relevant; 2 = some-
what relevant; 3 = quite relevant; and 4 = highly relevant). Written
comments were requested from responses with a rating <2. The
content validity index (CVI) was calculated with the number of
experts giving a rating of 3 or 4 divided by the total number of ex-
perts (indicating the proportion of responses in agreement with
relevance). A good content validity is indicated by CVI >0.80 [30].

Int Arch Allergy Immunol 2017;173:213-224 215
DOI: 1Q.1129/000477727

31298
&1#44; Bibl. Area Biomed. Tor Vergata

17 7:32:04 PM

ari


http://dx.doi.org/10.1159%2F000477727

Phase 1: Translation of SFAR

Source language:
English

l

English

Back-translated version:

Examination of
linguistic congruence and
cultural relevancy

Target language:
Chinese

A
A,

Semantic equivalence
Content validity
Face validity

4

SFAR

Preliminary version of 1
«> the [ Cross-language testing
CSFAR :

Fig. 1. Flow diagram for the process of
translation and validation.

Phase 2: Testing of psychometric
properties and diagnostic accuracy

l

Final version of
the
CSFAR

Internal consistency
Stability
Construct validity
Sensitivity and specificity

A\

Validated version of
the
CSFAR

Face Validity

In order to ensure the feasibility of the TL version as a self-
administered instrument, the comprehensibility of the items
should be assessed through the lowest-educated but affected target
population (i.e., children). Therefore, a purposive sample of 20
secondary school students who were about 12 years old was in-
vited to evaluate the TL version for assuring the expression of the
items with understandable words and style. The participants in-
spected, reviewed, commented, and rephrased each item to attain
comprehensibility throughout the entire instrument (rating on a
yes/no nominal scale) [31]. The participants also revised the items
using the suggested wordings and style if necessary [30, 31]. A
trained research assistant conducted each individual interview
within 20 min. After these processes, the preliminary version of the
CSFAR was developed.

Cross-Language Testing

Cross-language testing (or translation adequacy testing) [28],
the most stringent method for establishing the equivalence of trans-
lation [32], was performed on CSFAR and SFAR. A convenience

216 Int Arch Allergy Immunol 2017;173:213-224
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sample of 100 undergraduate nursing students was recruited from
a local university in Hong Kong for this purpose. Nursing students
were chosen because of their health care knowledge and educa-
tional level that warranted the comprehension and interpretation
of both Chinese and English items of SFAR. They should be able to
comprehend those English medical jargons used in the original
SFAR (such as eczema) that laypersons usually fail to understand.

The participants were invited to answer the SFAR first. Each
participant was indexed with an 8-number code (generated from
the student identity number and mobile phone number) for inter-
nal matching purpose as well as ensuring their anonymity. The
participants were invited to answer the CSFAR 2 weeks later. Item-
to-item agreement between the Chinese and the English version
was analyzed using Cohen «k statistics. The equivalence between
both versions was established by comparing the scores of the SFAR
with that of the CSFAR obtained from the same student 2 weeks
later. An intraclass correlation coefficient (ICC) >0.75 indicates
good equivalence [30].
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Table 2. Translation errors or difficulties encountered

Source language (SL)

Back-translation version (BT)

Comments

In the past 12 months, have you had
a problem apart from cold or flu
with (please tick appropriate
cases|s]):

Sneezing
Runny nose
Blocked nose
If YES (at least one nose problem)

In the past 12 months, do you have
the following problems other than
cold or flu? (Please puta “/” in a
suitable place)

Sneezing

Runny nose

Stuffy nose
If you have at least one of the nasal
problem(s)

There are two noticeable differences between SL and BT: SL uses
present perfect tense, which implies that the problem(s), if any, were
occasional; BT uses simple present tense, which implies regularity of
the ailment; given the specified time frame in the past in BT, the use
of simple present tense is a mistake and it causes confusion

SL is an awkward expression and it sounds more serious than BT
The meaning is not entirely clear; BT is clearer, but the parentheses
are redundant

In the past 12 months, has this nose
problem been accompanied by
itchy-watery eyes?

In the past 12 months, do you have
any itchy or tearing eyes
accompanying with the nasal
problem(s)

BT uses simple present tense, which highlights regularity; the
empbhasis in SL is on “this nose problem” while that in BT is on “any
itchy or tearing eyes”; in SL, the nose problem is singular, while that
in BT can be plural; SL refers to only one nasal problem, while BT
refers to possibly more than one

In which of the past 12 months (or
in which season) did this nose
problem occur?

(or alternatively)

In the past 12 months, in which
month (or in what season) you have
your nasal problem(s)?

(or you can select the following)

In SL, the nose problem is singular while it is possibly plural in the
BT; the use of simple present tense in BT, together with the stative
verb “have,” implies regularity and continuity of the ailment, while
the use of simple past tense in SL, together with the nonstative verb
“occur,” does not carry that implication

What trigger factors provoke or
increase your nose problem?

House dust

House dust mites

Pollens
Animal (cat, dogs...)
Others (please specify)

What factors cause or aggravate your
nasal problems?

Household dust

Household dust mites
Pollens

Animals (cats, dogs...)
Other (please indicate)

SL refers to “trigger factors,” which seems more directly related to the
nasal problems than “factors” in BT; there is only one problem being
referred to in SL, but there are more than one in BT as indicated by
the plural ending of “problems”

SL associates the dust with the structure of a house, while BT implies
that the dust comes from the daily activities within a house

Do you think to be allergic?

Do you think you have allergy?

SL is incomprehensible due to its problematic structure and unclear
focus; BT is much clearer

Have you already been tested for
allergy (SPT, IgE)?

If YES: What was the result?

Have you taken any allergy testing
(SPT, IgE)?

If “yes,” what is the results:

The use of “already” in SL implies that the test for allergy is expected;
the emphasis is on whether the test has taken place before the time of
speaking; there is no such implication that it should sooner or later
be taken in the BT

SL uses simple past tense, which refers to some result that appeared
in the past; BT uses simple present tense, which refers to some
unchanging results; the use of the singular verb “is” with the plural
noun “results” causes confusion

Has a doctor already diagnosed that
you suffer/suffered from asthma,
eczema, or allergic rhinitis?

Has a doctor diagnosed that you are
suffering/have suffered from asthma,
eczema, or allergic rhinitis?

SL uses simple present tense in “suffer” and simple past tense in
“suffered”; the question refers to either an ongoing or a past
condition; in BT, the use of present continuous tense in “are
suffering” implies a temporary condition, and the use of present
perfect tense implies a condition that occurred at an unspecified time
in the past

Is any member of your family
suffering from asthma, eczema, or
allergic rhinitis?

If YES: Who and what disease?
(please tick appropriate cases[s]):
Asthma; eczema; allergic rhinitis

Do you have any family member(s)
suffered from asthma, eczema, or
allergic rhinitis?

If “yes”, who is he/she and what kind
of diseases he/she has?
Asthma; eczema; allergic rhinitis

The use of present continuous tense in SL indicates that the
conditions, if any, are ongoing; the use of simple past tense in
“suffered” is a grammatical mistake, but it might also give the sense
that the diseases, if any, were past conditions

SPT, skin prick test.

Psychometric and Diagnostic Properties
of the CSFAR
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Phase 2: Testing of Psychometric Properties and Diagnostic

Accuracy

Establishing Psychometric Properties

This phase employed a cross-sectional and correlation design
with repeated measures. Apart from the content and face validity
examined in phase 1, the psychometric properties of the CSFAR
were further evaluated through internal consistency, stability (in-
cluding 1-month and 1-year test-retest reliability), and construct
validity.

Reliability

Internal consistency and stability were examined by Cronbach
a statistics (score >0.75 indicating a satisfactory result) and ICC
(score 20.75 indicating a satisfactory result), respectively [30].
Participants were students (n = 175) in a local university (batch 1).
They were invited to respond to a self-administered questionnaire
consisting of questions on demographics and the CSFAR (T1). To
establish the stability, all participants were invited to respond to
the questionnaire 1-month (T2) and 1-year (T3) later. These scores
were then compared with the initial score of the CSFAR (T1) to
compute the respective stability statistics.

Validity

Hypothesis testing was used to test the construct validity of the
CSFAR by examining the relationships of the assumptions of the
constructs as measured by a valid instrument with another theo-
retically related construct. The literature indicates that AR disturbs
one’s living with different extent [2, 3]. The theoretical hypothesis
proposed, therefore, is that the score of CSFAR is related to the
degree of impairment in living measured by a visual analog scale
(VAS). A significant correlation between CSFAR and disturbance
VAS provided evidence for the construct validation. Another
batch of participants (batch 2) from health check campaigns and a
general health clinic was recruited for this validity test. The inclu-
sion criteria were (1) age 212 years and (2) ability to read Chinese.
Eligible participants were invited to complete the questionnaire
including demographics, the CSFAR, and disturbance VAS. This
batch of participants would also be involved in testing the diagnos-
tic accuracy of CSFAR as explained below.

Testing Diagnostic Accuracy

Diagnostic accuracy was established by sensitivity and specific-
ity analyses. The sensitivity of CSFAR was represented by the pro-
portion of positively screened AR cases who were correctly identi-
fied through medical diagnosis by a specialist. The specificity was
represented by the proportion of negatively screened AR cases who
were correctly identified by a specialist. An optimal cutoff value of
the CSFAR was determined by the receiver-operating characteris-
tic (ROC) curve, which allows the comparison of a range of CSFAR
scores with the respective sensitivity and specificity. The sensitiv-
ity and specificity values are equally important and should reach
>0.70 for a valid screening tool [33]. Based on an ROC curve plot-
ted with sensitivity versus 1 - specificity, the area under curve
(AUC) was computed to indicate the discriminative properties of
the CSFAR cutoff value [30].

The completed questionnaires from those eligible batch 2 par-
ticipants were sealed. Each eligible participant was then examined
by an otorhinolaryngologist or family medicine specialist according
to the criteria of the International Classification of Diseases for AR.
The proportion of AR diagnosed using the CSFAR was then com-

218 Int Arch Allergy Immunol 2017;173:213-224
DOT: |QLLS/000472227

pared with that diagnosed by the specialists. Considering the exist-
ing prevalence of AR (i.e., about 35-42%) [10, 11] in communities
and keeping the standard error of estimation (0) <0.03, an estimated
minimum sample of 200 was sufficient to compute the score with
optimal sensitivity and specificity through the ROC curve [34].

Ethical Considerations

Ethical approval was sought from the Ethical Committee of the
University Research Centre, the Open University of Hong Kong.
The research team reproduced and translated the SFAR with the
kind permission of the original SFAR developers [16]. Informed
consent was obtained from the study participant by appropriate
methods (verbal consent: secondary school student and batch 1
participants; written consent: batch 2 participants). All partici-
pants’ identities were kept anonymous, and all the data generated
in this study were kept confidential for research purposes only.
Privacy was provided during medical consultations.

Results

Phase 1 Results

The SFAR was translated from English into Chinese
and the semantic equivalence between SL and BT ver-
sions was maintained. Table 2 documents the comments
on the preliminary TL version. Based on these comments
from the 6 bilingual health care professionals, the item
(80-100%) and scale level (97.8%) semantic equivalences
were both satisfactory. According to the comments of an-
other 6 experts (i.e., 2 physicians, 2 nurses, and 2 academ-
ics employed in health care), the CVI was 96.7%, indicat-
ing a satisfactory content validity. For face validation,
>80% participants (i.e., 12-year-old Chinese children)
found it difficult to comprehend the Chinese term ‘sneez-
ing’ in item C1. After inserting a self-explanatory picture
to increase the comprehensibility of this item (refer to
Cla, Table 3), the entire TL version of SFAR had then ob-
tained 100% comprehensibility. For cross-language test-
ing, a total of 102 nursing students responded to both
English and Chinese versions of SFAR during a 2-week
interval. Table 3 presents the agreement between both
SFAR versions. In general, k ranged from 0.44 to 0.83
(p <0.001), and the ICC was 0.945 (95% confident inter-
val [CI] = 0.919-0.962, p < 0.001). Some preliminary re-
sults and the items of CSFAR were presented in a local
primary health care conference [35].

Phase 2 Results

Based on the results of 175 participants (batch 1),
Cronbach a was 0.83, indicating a satisfactory internal
consistency. The CSFAR was readministered to that
group of students in 1-month (T2) and 1-year (T3) inter-
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Table 3. Agreement of the English and the Chinese version of SFAR (n = 102)

Kappa measure ~ Percentage
of agreement agreement
(k value, p)
Cl  Inthe past 12 months, have you had a problem apart from cold or flu with (please tick appropriate
cases|[s]):
PREGEEURE SN, EiRmE @AW, REEALLTNRE 2 GEEEE R >)
Cla Sneezing k 0.48 96.1%
FI VeI p <0.001
Clb Runny nose k 0.63 93.1%
it K p <0.001
Clc Blocked nose K 0.65 88.2%
538 £ <0.001
C2  In the past 12 months, has this nose problem been accompanied by itchy-watery eyes? k 0.66 83.3%
fES A TARA N, DL MR RTE B, A7 R R BUR R s L IRK 2 P <0.001
C3  In which of the past 12 months (or in which season) did this nose problem occur? - -
fEmE EAN, REBEAN ) HBEU ERNARE 2 (F : WTHEEH)
C4  What trigger factors provide or increase your nose problem? - -
WHRLE [R] 5% 5 | Bl INE (i LA B S O FETRE 2
Cda House dust K 0.44 83.3%
FIE SR p <0.001
C4b House dust mites K 0.66 83.3%
e p <0.001
C4c Pollens Kk 0.44 83.3%
1Ek p <0.001
C4d Animal (cat, dogs...) k 0.45 86.3%
e G, ) p <0.001
Cde Others (please specify)
Hpth GHEED)
C5 Do you think to be allergic? Kk 0.84 92.2%
IREE A2 AR A AT S 2 p <0.001
C6  Have you already been tested for allergy (SPT, IgE)? K 0.56 97.1%
PR HEA TR BCHIEAAS (R A8 B uft[SPT] IgERFEUMITLHIG) 2 p <0.001
Céa If YES: What was the result? - -
T, PRI RE ¢
Cc7 Has a doctor already diagnosed that you suffer—suffered from asthma, eczema, or allergic rhinitis? « 0.72 90.2%
AR B UR B ot 5 R B 2 B S kS 2 p <0.001
C8  Isany member of your family suffering from asthma, eczema, or allergic rhinitis? k 0.83 92.2%
IREVFRERR BA 5 A P, 505 BOBRBUE S 2 p <0.001

SPT, skin prick test.

vals. There were 87 participants, and 86 participants re-
sponded to the CSFAR in T2 and T3, respectively. Com-
paring these CSFAR scores to those at T1, the ICC were
0.88 and 0.85 in T2 and T3 (p < 0.001), respectively, i.e.,
a good test-retest reliability.

Results from the community samples of 247 partici-
pants (batch 2), whose age ranged from 16 to 87 (mean
age = 38.14, SD = 14.50), showed a significant correlation

Psychometric and Diagnostic Properties
of the CSFAR

between the CSFAR and AR-induced impairments in liv-
ing (r=0.47, p <0.001). This result supported the hypoth-
esis testing and hence provided evidence for the construct
validation. Table 4 presents the results of psychometric
properties of the CSFAR with information of the previous
study by Annesi-Maesano et al. [16].

This sample of batch 2 consisted of 74 participants re-
cruited from health check campaigns (mean age = 47.95,

Int Arch Allergy Immunol 2017;173:213-224
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Table 4. Psychometric properties and diagnostic accuracy of the CSFAR with previously published results

The current study Previous study’
I results
methods statistic methods results

Reliability?

1 Internal consistency Cronbach method Cronbach a statistic a=0.83 a=0.79

2 Stability 1-month test-retest Intraclass correlation r=0.88, p <0.001 -
reliability coefficient (95% CI=0.82-0.92)
1-year test-retest reliability Intraclass correlation r=0.85, p <0.001

coefficient (95% CI =0.78-0.90)

Validity

1 Face validity Review by samples with the Frequency and percentage 100% comprehensible -
least education level®

2 Content validity Review by 6 experts Content validity index CVI=10.90 Satisfactory

3 Construct validity* ~ Hypothesis testing Correlation with CSFAR and  r=0.47, p <0.001 -

disturbance of AR in living
(assessed by VAS)

Diagnostic accuracy*

1 Sensitivity Compared the score of SFAR  Calculated through a Cutoff value of 6 Cutoff value of 7
against the physician’s standard cross tabulation (88% by specialists, (74%)
diagnosis table and ROC curve 80% by physician)

2 Specificity Compared the score of SFAR Cutoff value of 6 Cutoff value of 7
against the physician’s (81% by specialists, (83%)
diagnosis 80% by physician)

! Previous study was based on Annesi-Maesano et al. [16] (2002).

2 The results are calculated based on 175 nursing students, where 87 participants responded to 1-month retest and 86 participants

responded to 1-year retest.
3 The result is based on 20 children aged 12 years.

* The result is based on 247 participants participating in a health check campaign (n = 74) or attending a general health clinic (n =
173). Allergic rhinitis is diagnosed by either specialists or physicians as a gold standard.

SD = 18.38 years) and 173 from a general health clinic
(mean age = 33.85, SD = 9.75 years). Regarding the health
check campaigns, the otorhinolaryngologists diagnosed
42 participants (56%) with AR (served as gold standard).
The sensitivity and specificity for the cutoff values of the
CSFAR in relation to the gold standard were calculated
and plotted in ROC curves (Table 5). The optimal cutoff
value of the CSFAR was 6 (sensitivity = 88.1%, specifici-
ty = 81.3%). The AUC was 0.833 (95% CI = 0.726-0.940).
Regarding a total of 173 samples from the general health
clinic, the family medicine specialist diagnosed 134 par-
ticipants (77.4%) with AR. The optimal cutoff value of the
CSFAR was also 6 (sensitivity = 79.9%, specificity =
79.5%). The AUC was 0.878 (95% CI = 0.814-0.942). By
interpreting the results from a total of 247 samples, the
cutoff value of 6 provided an overall satisfactory sensitiv-
ity (81.8%) and specificity (80.3%), with a satisfactory
AUC of 0.855 (95% CI = 0.795-0.915). The instruments

220 Int Arch Allergy Immunol 2017;173:213-224
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of both the English and Chinese SFAR are attached in on-
line supplementary Table S1 and S2 (for all online suppl.
material, see www.karger.com/doi/10.1159/000477727).

Discussion

Translation and Validation Process

In this study, the applicability of the CSFAR had been
confirmed with several stringent translation and valida-
tion processes using appropriate methods and partici-
pants [30, 36].

Firstly, participants with diverse backgrounds were in-
volved in the different stages of the translation and valida-
tion processes of the CSFAR. Originally, the SFAR was
developed for use in diverse populations [16]. It is impor-
tant, therefore, for the CSFAR to be applicable in respon-
dents of different age ranges and educational back-
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Table 5. Sensitivity, specificity, sum score, and area under the receiver operating characteristic (ROC) curve
(AUC) for the Chinese score for allergic rhinitis (CSFAR) (n = 247)

AR is diagnosed by specialists (n = 74) AUC
. . (diagonal segments are produced by ties)
CSFAR score sensitivity specificity sum score
<1 1.000 0.250 1.250 o ROC curve
<2 0.976 0.344 1.320 )
<3 0.952 0.469 1.421
<4 0.929 0.563 1.491 084
<5 0.905 0.688 1.592
<6 0.881 0.813 1.693 L. 06
<7 0.833 0.813 1.646 é
<8 0.714 0.844 1.558 & 04
<9 0.571 0.844 1.415
<10 0.357 0.875 1.232
<11 0.262 0.906 1.168 024
<12 0.143 0.906 1.049
<13 0.071 0.969 1.040 01~ : : . T )
<14 0.024 0.969 0.993 0 02 04 06 08 o
<15 0.000 1.000 1.000 et
<16 0.000 1.000 1.000 AUC =0.833 (95% CI = 0.726-0.940)
AR is diagnosed by physicians (n = 173) AUC
. . (diagonal segments are produced by ties)
CSFAR score sensitivity specificity sum score
<1 1.000 0.179 1.179
<2 0.993 0.256 1.249 ROC curve
<3 0.970 0.359 1.329 a
<4 0.948 0.615 1.563
<5 0.858 0.718 1.576 084
<6 0.799 0.795 1.593
<7 0.724 0.872 1.596 o6
<8 0.575 0.923 1.498 3
<9 0.478 0.949 1.426 8ol
<10 0.299 0.974 1.273 }
<11 0.179 0.974 1.153
<12 0.112 1.000 1.112 021
<13 0.052 1.000 1.052
<14 0.015 1.000 1.015 ol d : : : : ‘
<15 0.000 1.000 1.000 0 02 04 06 08 10
<16 0.000 1.000 1.000 Lospedialy
AUC =0.878 (95% CI = 0.814-0.942)
AR is diagnosed by either specialists or physicians (n = 247) AUC
. . (diagonal segments are produced by ties)
CSFAR score sensitivity specificity sum score
<1 1.000 0.211 1.211
< 0.989 0.296 1.284 - ROC curve
<3 0.966 0.408 1.374
<4 0.943 0.592 1.535
<5 0.869 0.704 1.574 087
<6 0.818 0.803 1.621
<7 0.750 0.845 1.595 2 06
<8 0.608 0.887 1.495 =
<9 0.500 0.901 1.401 LI
<10 0.313 0.930 1.242
<11 0.199 0.944 1.143
<12 0.119 0.958 1.077 021
<13 0.057 0.986 1.043
<14 0.017 0.986 1.003 0-— T T T T )
<15 0.000 1.000 1.000 R
<16 0.000 1.000 1.000 P g
AUC = 0.855 (95% CI = 0.795-0.915) §
g
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grounds. Results in this study revealed that the CSFAR
was comprehensible not only towards Chinese adults but
also preteen children. This is crucial for the CSFAR to
be a valid self-administered tool in population-based
studies.

Secondly, the use of cross-language testing was recog-
nized as the most stringent method to establish semantic
translation equivalence [32]. In this study, we had strate-
gically employed bilingual nursing students in the equiv-
alence testing to decontextualize the medical jargon terms
used in the SFAR into words with equal semantic equiva-
lence. The results of the « statistics and ICC demonstrat-
ed that the Chinese and English versions of SFAR were
semantically equivalent. This supports future CSFAR use
in cross-cultural epidemiological studies.

Thirdly, the stability of the CSFAR was tested by
1-month and 1-year test-retest reliability. Consideration
of the lapsing period between both testing time points
should rest on the nature of the constructs to be measured
and the ways of the statement items being formulated in
the tool [30, 36]. Questionnaires or screening tools on ab-
stract concepts (e.g., perception or mood) may well be
tested for their reliability within 2 weeks’ time of a retest-
ing period [31]. In SFAR, however, people are required to
respond to items eliciting their personal experience of AR
symptoms, which are often solid and observable. Respon-
dents can identify the particularly personal experience
stated in the items in the SFAR with minimal ambiguity.
Actually, several SFAR items even request the respon-
dents to recall their experience of nose problems in the
past 12 months [16]. A longer retesting period was, there-
fore, selected in this study, and the results of the 1-month
and 1-year test-retest statistics reflected a very satisfac-
tory stability of the CSFAR.

Lastly, in order to identify the optimal cutoff value of
CSFAR, we had incorporated the commonly used diag-
nostic criteria for comparison in the determination pro-
cess. AR can be diagnosed by family medicine specialist
or otorhinolaryngologist. In our study, we had included
data from respondents diagnosed by these 2 groups of
specialists. Stand-alone and grouped analyses of sensitiv-
ity, specificity, as well as the AUC were all performed and
presented. The results were all comparable and supported
the new cutoff value of 6/16 (i.e., a score >6 indicates AR).

Change in the Cutoff Value

The cutoff value of 7 (out of a total score of 16) in the
SFAR has been adopted in many AR prevalence studies
since the development of the scale [16, 23, 25, 37, 38].
However, the current study repeatedly examined the op-
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timal cutoff value in 2 different occasions (AR diagnosed
by a family medicine specialist and otorhinolaryngolo-
gist) and obtained consistent results, which was different
from the original one. Therefore, the research team revis-
ited the original scoring method proposed by the SFAR
developers. The problem may be the item concerning
nose problems occurring during the pollen season. Ac-
cording to the ecological analyses of the ISAAC study
[39], exposure to allergenic pollen may not increase the
risk of people acquiring respiratory allergic symptoms
outside Europe and USA [40]. Hong Kong is a city where
many urban areas are full of densely packed high-rise
buildings with minimal surrounding plantations. A local
study of skin prick test results among 977 AR patients in-
dicated that pollen was the least prevalent causative aller-
gen (4%) identified [41]. This eminent environmental
characteristic of Hong Kong renders the results of those
European studies, which were often conducted in areas
with high pollen count, incomparable to ours [1, 42]. In-
deed, during the “pollen season,” e.g., spring time in
Hong Kong (usually from April to June), the amount of
pollen in the environment may not be sufficient to trigger
people’s AR symptoms. Similar arguments of having 6 as
the cutoff value in the SFAR were also discussed in the
study by Piau et al. [15]. The relationship between envi-
ronmental pollen counts and AR symptoms in Hong
Kong might warrant further ecological investigations; re-
sults of the current study, nevertheless, do augment the
discussions on the adoption of different cutoff scores for
future epidemiological studies adopting the SFAR among
different geographical populations.

Limitations and Recommendations

Despite the satisfactory psychometric testing and di-
agnostic accuracy results, the high attrition rates in the
reliability testing were one of the limitations in this study.
Of the 175 university students recruited, only about 50%
responded to the subsequent 1-month and 1-year retest.
This might be induced by the use of a relatively long test-
retest period. Such high attrition rates might pose the risk
of overestimating the test-retest reliability coefficients
[43]. Moreover, the diagnosis of AR was solely based on
the determination of medical specialists without supple-
mentary laboratory investigations such as the skin prick
or IgE blood tests. Further studies are warranted to in-
clude some relevant laboratory tests to increase diagnos-
tic accuracy.

To conclude, SFAR was translated and validated to a
Chinese version, the CSFAR. This methodological study
adopted appropriate and stringent procedures to ensure
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maximal equivalence, appropriateness, comprehensibil-
ity, and relevance during the translation processes. The
psychometric properties of this CSFAR were comprehen-
sively examined through internal consistency, 1-month
and 1-year stability, and construct validation with satis-
factory results. In addition, a more optimal cutoff value
was recommended to increase its diagnostic accuracy for
application in environments with less pollen. This study
provides evidence that the SFAR we adapted for the Chi-
nese population is a valuable tool in AR screening.
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Table S1. Standar dized questionnaire for SFAR assessment

1. Inthe past 12 months, have you had a problem apart from cold or flu with (please tick appropriate cases(s)):

Sneezing Nod Yedd
Runny nose NoO Yedd
Blocked nose NoO Yes

If YES (at least one nose problem);
2. Inthe past 12 months, has this nose problem been accompanied by itchy-watery eyes?
NoO Yed

3. Inwhich of the past 12 months (or in which season) did this nose problem occur?

Jan O Feb O Mar O Apr O
May O June O July O Aug O
Sept O Oct O Nov O Dec O
(or dternatively)
Winter O Spring O Summer O Autumn O
4. What trigger factors provide or increase your nose problem?

House dust O

House dust mites O

Pollens O

Animal (cat, dogs...) O

Others (please SPECITY) oo

5. Doyou think to be alergic?
Nod Yeqd

6. Haveyou already been tested for alergy (SPI, IgE)?

Nod Yedd
If YES:
6a. What wasthe result?
Positived Negativer

7. Hasadoctor already diagnosed that you suffer/suffered from asthma, eczema or alergic rhinitis?
NoO Yed]

8. Isany member of your family suffering from asthma, eczema or allergic rhinitis?
NoO Yed]

If YES: Who and what disease? (please tick appropriate cases(s)):

Father Asthmat Eczemar AllergicrhinitisO
Mother Asthmad Eczemad AllergicrhinitisO
Siblings Asthmald EczemaOd AllergicrhinitisO

Source: Annesi-Maesano et al. (2002), Allergy.
© IsabellaAnnesi-Maesano and Jean Bousguet: reproduced and translated with premission of the copyright owners.
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Table S2. F{LEEMERAVEAERTE (Standardized questionnaire for CSFAR)

C1 BREBEEEES - FEEAE T TEAN RS EELLTHE? GEIEEERT ")
Cla ?Tﬂgﬂﬁ /,,\/,.._ \i ﬁl:l/ﬁl:l
XA
Cib K FO,%0
Clc 23 AO/%0
c2 EEmAEFEAN » D EENNMEHIRR - AEEFHIRIREERESZIRK?  AO0/&0
c3 EwEmAEFEAN  REWMEARN (BWiE) HIRM ESREE? OF @ TEZH)
C3a —HO —HO =HO wHO AHAO xAHO
tHO ) HO0 7iH0 +HO +—H0O +=H0O
C3o (A% 50 Z=xF0 pEO 40
ca WREEERIZR 5 [BEINE R A E S NAIRTRE ?
C4a FERERO
C4b % R O
Cac 1Bk 0
Cad gy (3%~ %) O
Cle ;E\:,ﬁt (uﬁuf%) D
c5 R R IR E A 2 A0,/&0
c6 IR T AEBOHENS (R BERBECHE[SPT] - IgE BEuriEt) 2 A0 &0
Céa WwraE, o NERERE T B0 fer0
cr MEZERERERE,BEEAER  RBEEEMES RS 7 A0 &0
c8 RNRERER G EAE - BEe@Egtak 2 A0/7&0
WH o BT AR ?
C8a SR B0 JRZ0  dEEES k0
Csb IS B0 JRZ0 S R0
C8c L B0 JRZ0 e R0
53

Source: Annesi-Maesano et al. (2002), Allergy.
© lIsabella Annesi-Maesano, Jean Bousquet, & Simon Ching Lam: reproduced with premission of the copyright

owners.
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