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Abstract There is no instrument which collectively assesses the knowledge, attitude and perceived

practice of asthma among community pharmacists. Therefore, this study aimed to validate the

instrument which measured the knowledge, attitude and perceived practice of asthma among com-

munity pharmacists by producing empirical evidence of validity and reliability of the items using

Rasch model (Bond & Fox software�) for dichotomous and polytomous data. This baseline study

recruited 33 community pharmacists from Penang, Malaysia. The results showed that all PTMEA

Corr were in positive values, where an item was able to distinguish between the ability of respon-

dents. Based on the MNSQ infit and outfit range (0.60–1.40), out of 55 items, 2 items from the

instrument were suggested to be removed. The findings indicated that the instrument fitted with

Rasch measurement model and showed the acceptable reliability values of 0.88 and 0.83 and

0.79 for knowledge, attitude and perceived practice respectively.
ª 2015 The Authors. Production and hosting by Elsevier B.V. on behalf of King Saud University. This is an

open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Bronchial asthma is regarded as a chronic inflammation of the

respiratory tract (Onda et al., 2009). In asthma management,
the imperative role of the community pharmacists is to educate
patients about asthma medications, instruct patients about
proper techniques of inhaled medications and monitor medica-

tion use (National Heart and Institute, 1995). Knowledge and
attitude are essential for the community pharmacists to effec-
tively deliver better pharmaceutical care practices to asthma

patients. To date, there is no instrument which collectively
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assesses the knowledge, attitude and perceived practice of
asthma among community pharmacists. The study of the
validity and reliability of the instrument is very important to

maintain the accuracy of the questionnaire from defect. Rasch
Measurement Model is a measurement model that is formed as
a result of the consideration that takes into account the ability

of the candidate or respondent who answered questionnaires,
tests or instruments and the difficulty of each test item or items
(Rasch, 1980). According to Wainer and Braun (2013), consis-

tency when the same item is tested several times on the same
subject at different time intervals, the score results or the
answers given are approximately the same. In short, the reli-
ability is only possible to provide consistency validity

(Wainer and Braun, 2013). The purpose of this study was to
determine the item reliability and validity to construct knowl-
edge, attitude and perceived practice (KAPP) of asthma ques-

tionnaire tested among community pharmacists using Rasch
Measurement Model.

2. Method

This baseline study was conducted in Penang, Malaysia. The
survey was conducted by a single investigator, who systemati-

cally met with the community pharmacists and explained the
objectives of the survey. Apart from the rare cases where the
pharmacists responded on the spot, the investigator was often

obliged to return at a time suitable for the pharmacists. If the
questionnaire was not filled out on the day of the visit, the
pharmacist was requested to respond in front of the investiga-
tor or to schedule another visit. If after six visits to the same

pharmacy without a response, the respondent was excluded
from the study. Upon signed consent, 33 community pharma-
cists were recruited from 1st December until 30th December

2012.

3. Instrument

3.1. Item construct

The questionnaire was adapted and self designed from several
publications with approval from the corresponding authors,
Table 1 Socio-demographic data of respondents (n= 33).

Demographic parameters

Age (years old)

Mean = 31.09 ± 4.63, Minimum= 24, Maximum= 41

Gender

Ethnicity

Pharmacy education level

Number of practicing year(s) at community level

Mean = 4.57 ± 2.53, Minimum= 1, Maximum= 13
for knowledge (Kritikos et al., 2005; O’Laughlen et al., 2013;
Salama et al., 2010; Vainio et al., 2001) for attitude
(Anderson et al., 1998; Chiang et al., 2010), and for perceived

practice (Kritikos et al., 2010; McDonald and Gibson, 2006;
Weinberger et al., 2002) and aligned with GINA guidelines
(Global Initiative for Asthma, 2011). There are four parts of

the questionnaire. The first part of the questionnaire consisted
of socio-demographic data, the second part of the question-
naire evaluated the knowledge (n = 25 items), the third part

evaluated the attitude (n = 10 items) of community pharma-
cists toward the management of asthma using 5-Likert scale
and the fourth part of the questionnaire evaluated the practice
of the community pharmacists in the management of asthma

(n = 22 items) using 5-Likert scale.

3.2. Face validity

Face validity essentially looks at whether the scale appears to
be a good measure of the construct ‘‘on its face’’. A group of
senior pharmacists in academia and community pharmacists

reviewed this instrument. The questionnaire was endorsed as
valid and reliable for the research among health professionals
mainly pharmacists to assess the knowledge, attitude and per-

ceived practice of asthma among community pharmacists.

3.3. Construct validity

Rasch measurement was used to pre-validate the construct of

the instrument. Layout of the questionnaire was redesigned
to guide the respondents to answer the questionnaire. The
scale’s banner was put on top of every page of the question-

naire, guiding the respondents to refer consistently, the right
scale.

4. Results

Table 1 shows socio-demographic data of enrolled community
pharmacists from Penang, Malaysia. The mean (±SD) age of

the respondents was 31.09 (±4.63). As shown in the table,
there were 12 (36.45%) male and 21 (63.62%) female respon-
dents. On the basis of ethnicity, Chinese were more (20
Groups N (%)

21–30 16 (48.5)

2(6.0)

31–40 15 (45.5)

>40 2(6.0)

Male 12 (36.45)

Female 21 (63.62)

Malay 13 (39.44)

Chinese 20 (60.67)

Bachelor of Pharmacy 29 (87.92)

Master of Pharmacy 4 (12.11)

1–5 years 22 (67.7)

6–10 years 9 (27.3)

10–15 years 2(6.1)



Table 2 Rasch analysis of asthma knowledge among community pharmacists in Penang, Malaysia.

ITEM INFIT MNSQ INFIT ZSTD OUTFIT MNSQ OUTFIT ZSTD PTMEA

Q01 1.12 0.43 0.91 0.24 0.33

Q02 1.29 0.94 1.34 0.75 0.36

Q03 .96 �0.10 1.31 1.29 0.30

Q04 .67 �1.6 0.62 �1.37 0.64

Q05 1.21 0.65 1.40 0.88 0.42

Q06 1.28 1.04 1.04 1.74 0.41

Q07 0.96 0.03 1.08 0.47 0.36

Q08 1.80 2.10 1.90 2.20 2.22

Q09 0.73 �1.87 0.61 �1.64 0.66

Q10 0.79 �1.46 0.70 �1.36 0.61

Q11 0.73 �0.87 0.65 �1.07 0.59

Q12 0.87 �0.88 0.81 �0.88 0.54

Q13 1.33 1.26 1.37 1.33 0.38

Q14 1.52 �3.56 1.67 �3.0 1.94

Q15 1.09 0.56 0.91 �0.16 0.32

Q16 1.03 0.26 0.85 �0.47 0.42

Q17 1.05 0.38 0.90 �0.37 0.43

Q18 1.00 0.14 0.97 �0.14 0.45

Q19 1.39 1.84 1.37 1.47 0.43

Q20 0.72 �1.66 0.68 �1.44 0.64

Q21 1.39 1.15 1.31 1.96 0.38

Q22 0.64 �1.65 0.65 �1.13 0.63

Q23 1.02 1.90 0.97 0.05 0.43

Q24 0.72 �0.93 0.60 �0.62 0.57

Q25 0.68 �1.19 0.61 �1.95 0.61

Table 3 Rasch analysis of attitude toward asthma among community pharmacists in Penang, Malaysia.

ITEM INFIT MNSQ INFIT ZSTD OUTFIT MNSQ OUTFIT ZSTD PTMEA

Q01 1.05 0.37 1.30 0.68 0.38

Q02 1.03 0.28 1.32 1.35 0.32

Q03 0.68 �1.59 0.64 �1.65 0.65

Q04 1.31 0.98 1.02 0.37 0.32

Q05 1.08 1.90 1.39 1.24 0.38

Q06 0.55 �1.37 0.54 �1.92 0.70

Q07 1.10 1.90 0.97 0.05 0.38

Q08 0.61 �1.97 0.59 �1.95 0.68

Q09 1.37 1.75 1.30 1.47 0.34

Q10 0.95 0.29 0.99 0.39 0.35
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(60.67%)) than Malays (13 (39.44%)). Majority of respon-
dents had bachelor qualification (29 (87.92%)) in comparison

with the Master degree holders (4.0 (12.11%)). The mean
(±SD) number of practicing years as community pharmacists
was 4.57 (±2.53).

Using the Rasch measurement model, the items of the
instrument were reviewed and designed to the best reliable
and valid to fit the purpose.

The reliability of the questionnaire was determined by the
use of Bond and Fox Data File Setup Software� (Raosoft,
2004). The analysis of items for knowledge, attitude and per-
ceived practice with excluded items being highlighted is shown

in Tables 2–4, respectively.

5. Discussion

The reliability value of >0.8 was accepted as high value while
the value of which less than 0.6 was not acceptable for reliabil-
ity of items (Bond and Fox, 2001). The results showed that the
instrument was good, reliable and valid with the real item reli-

ability (Real RMSE) for knowledge, attitude and perceived
practice of (r= 0.88), (r= 0.83) and (r= 0.79) respectively.
Table 2–4 showed the value of PTMEA Corr of the instru-

ments as generated by Rasch analysis. According to Rasch
Measurement Model, the validity of a questionnaire can be
identified by referring to the analysis of the output program.

The main output to be referred to is the polarity item so as
to find a correlation coefficient of measurement-point which
is known as point-measure correlation Coefficient (PTMEA
Corr). A high PTMEA Corr means that an item is able to dis-

tinguish between the ability of respondents. A negative value
or zero indicates that the link for the item response or respon-
dent is in conflict with the variable or construct (Linacre,

2006). Tables 2–4 showed that each PTMEA Corr was within
the range of 0.30–0.70 (Allen and Yen, 2001). Therefore, it can
be concluded that the items will contribute to the measurement



Table 4 Rasch analysis of perceived practice toward asthma among community pharmacists in Penang, Malaysia.

ITEM INFIT MNSQ INFIT ZSTD OUTFIT MNSQ OUTFIT ZSTD PTMEA

Q01 0.90 �0.27 0.79 �0.45 0.36

Q02 0.59 �1.25 0.54 �1.97 0.54

Q03 0.90 �0.25 0.77 �0.58 0.33

Q04 0.81 �1.06 0.77 �1.15 0.54

Q05 1.23 0.94 1.37 1.37 0.39

Q06 0.97 0.19 1.34 1.28 0.32

Q07 0.94 �1.90 1.26 0.94 0.34

Q08 0.80 0.08 0.54 �0.32 0.34

Q09 1.32 0.85 1.06 0.36 0.35

Q10 0.90 �0.28 0.79 �1.99 0.46

Q11 0.59 �1.27 0.54 �1.15 0.54

Q12 0.90 �0.29 0.77 �0.5 0.33

Q13 0.81 �1.06 0.77 �1.17 0.54

Q14 1.23 0.93 1.37 1.38 0.39

Q15 1.30 1.36 1.24 0.93 0.35

Q16 0.97 0.18 1.34 1.24 0.42

Q17 0.94 �0.24 1.26 0.92 0.34

Q18 0.80 0.06 0.54 �3.30 0.34

Q19 0.66 �1.95 0.63 �1.84 0.55

Q20 1.37 1.73 1.33 0.82 0.43

Q21 1.32 1.58 1.19 0.93 0.47

Q22 1.34 1.36 1.35 1.94 0.41

Table 5 shows the real item reliability of the instrument as generated by Rasch measurement model.

Table 5 Summary of real item reliability.

Reliability tests Knowledge Attitude Perceived practice

Real item reliability

(Real RMSE)

0.88 0.83 0.79
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of instrument respondents. This can discriminate or differenti-
ate between different types of intelligence held by the

respondents.
Tables 2–4 showed the appropriate item fit of instrument

as generated by Rasch analysis. Rash model analysis esti-

mates the degree of suitability of items measuring a latent var-
iable. The construct validity of instrument is derived from the
study of each item. Infit mean square value and mean square

outfit of each item and respondents were calculated. Accord-
ing to Wright and Linacre (2002), the infit/outfit ZSTD
should be within ±2 and the infit and outfit mean square
of each item and the respondent must be located within

0.6–1.5 (Linacre, 2002), while Bond and Fox claimed that
the mean square of two infit and outfit of each item and
the respondent must be located within 0.6–1.4. If an individ-

ual item does not meet this requirement, then it will be con-
sidered for elimination. For the purpose of this research,
the researcher used the total mean square infit and the outfit

in the range proposed by Bond and Fox (2001).The analysis
showed that the mean square infit and outfit items were
0.6–1.4 for all constructs except 2 items under knowledge
domain as shown in the Table 2 (Q8 and Q14). It can be con-

cluded that those 2 items were suggested to be removed
because all of infit and outfit mean square radius were outside
the stipulated range of 0.6–1.4 as proposed by Bond and Fox

(2001) (see Table 5).
6. Conclusion

The instrument appears to fit the Rasch measurement model
and shows the acceptable reliability values except for 2 items
under asthma knowledge part. Further work is needed to

determine this fit in general population of community pharma-
cists. High validity and reliability value of each item in a ques-
tionnaire is very imperative. There is a need to ensure the

accuracy of the data collection and data entry because they
contribute to the validity and reliability of the results. The
questionnaire seemed to be a useful tool for research purposes
to measure the knowledge, attitude and perceived pr of asthma

among community pharmacist.

References

Allen, M.J., Yen, W.M., 2001. Introduction to Measurement Theory.

Waveland Press.

Anderson, R.M., Fitzgerald, J.T., Funnell, M.M., Gruppen, L.D.,

1998. The third version of the diabetes attitude scale. Diabetes Care

21 (9), 1403–1407.

Bond, T.G., Fox, C.M., 2001. Applying the Rasch model: Funda-

mental Measurement in the Human Sciences. Lawrence Erlbaum

Associates Publishers.

Chiang, Y.C., Lee, C.N., Lin, Y.M., Yen, Y.H., Chen, H.Y., 2010.

Impact of a continuing education program on pharmacists’

knowledge and attitudes toward asthma patient care. Med. Princ.

Pract. 19 (4), 305–331.

Global Initiative for Asthma (GINA), 2011. GINA Report, Global

Strategy for Asthma Management and Prevention 2011 <http://

www.ginasthma.org/> (accessed 01.04.12).

Kritikos, V., Krass, I., Chan, H.S., Bosnic-Anticevich, S.Z., 2005. The

validity and reliability of two asthma knowledge questionnaires. J.

Asthma 42 (9), 795–801.

Kritikos, V.S., Reddel, H.K., Bosnic-Anticevich, S.Z., 2010. Pharmacists’

perceptions of their role in asthma management and barriers to the

provision of asthma services. Int. J. Pharm. Pract. 18 (4), 209–216.

http://refhub.elsevier.com/S1319-0164(15)00012-2/h0005
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0005
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0010
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0010
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0010
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0015
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0015
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0015
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0020
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0020
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0020
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0020
http://www.ginasthma.org/
http://www.ginasthma.org/
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0030
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0030
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0030
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0035
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0035
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0035


Validation of asthma instrument using Rasch analysis 503
Linacre, J.M., 2002. Optimizing rating scale category effectiveness. J.

Appl. Meas. 3 (1), 85–106.

Linacre, J.M., 2006. WINSTEPS Rasch Measurement Computer

Program. Chicago: Winsteps.com.

McDonald, V.M., Gibson, P.G., 2006. Asthma self-management

education. Chron. Respir. Dis. 3 (1), 29–37.

National Heart, L., & Institute, B., 1995. Role of the pharmacist in

improving asthma care. Am J Health Syst Pharm, 52.

O’Laughlen, M.C., Rance, K., Rovnyak, V., Hollen, P.J., Cabana,

M.D., 2013. National Asthma Education Prevention Program:

survey of nurse practitioners’ knowledge, attitudes, and behaviors.

J. Pediatr. Health Care 27 (2), e17–e24.

Onda, Mitsuko, Sakurai, Hidehiko, Hayase, Yukitoshi, Sakamaki,

Hiroyuki, Arakawa, Yukio, Yasukawa, Fumiaki, 2009. Effects of

patient–pharmacist communication on the treatment of asthma.

Pharmaceut. Soc. Japan 129 (4), 427–433.
Raosoft, 2004. Sample Size Calculator <http://www.raosoft.com/

samplesize.html> (accessed 01.04.12).

Rasch, G., 1980. Weblogs Models for Some Intelligence and Student

Test. The University of Chicago Press, Chicago.

Salama, A.A., Mohammed, A.A., El Okda el, S.E., Said, R.M., 2010.

Quality of care of Egyptian asthmatic children: clinicians adherence

to asthma guidelines. Ital. J. Pediatr. 36, 33.

Vainio, K.K., Korhonen, M.J., Hirvonen, A.M., Enlund, K.H., 2001.

The perceived role and skills of pharmacists in asthma management

after in-house training. Pharm. World Sci. 23 (1), 6–12.

Wainer, H., Braun, H.I., 2013. Test Validity. Routledge.

Weinberger, M., Murray, M.D., Marrero, D.G., Brewer, N., Lykens,

M., Harris, L.E., Seshadri, R., Caffrey, H., Roesner, J.F., Smith,

F., 2002. Effectiveness of pharmacist care for patients with reactive

airways disease: a randomized controlled trial. Jama 288 (13),

1594–1602.

http://refhub.elsevier.com/S1319-0164(15)00012-2/h0040
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0040
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0050
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0050
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0060
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0060
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0060
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0060
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0065
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0065
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0065
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0065
http://www.raosoft.com/samplesize.html
http://www.raosoft.com/samplesize.html
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0075
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0075
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0080
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0080
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0080
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0085
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0085
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0085
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0090
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0095
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0095
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0095
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0095
http://refhub.elsevier.com/S1319-0164(15)00012-2/h0095

	Validation of the knowledge, attitude and perceived practice of asthma instrument among community pharmacists using Rasch analysis
	1 Introduction
	2 Method
	3 Instrument
	3.1 Item construct
	3.2 Face validity
	3.3 Construct validity

	4 Results
	5 Discussion
	6 Conclusion
	References


