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INTRODUCTION 

Despite global efforts, malaria is considered as 
one of the most important health challenges in 
the world, especially in developing countries 
where control of Malaria is one of the 
Millennium Development Goals [1]. Based on 
the WHO assessment, 212 million new cases 
of malaria and 429 deaths were reported 
worldwide in 2015 [2]. In 2015, USD 2.9 billion 
invested in Malaria. Malaria-endemic countries 

contributed 32% of the total funding the fight 
against malaria. In Iran, more than 60% of the 
population lives in malaria-endemic areas [3]. 
About 95% of malaria cases are reported in 
southeastern parts of the country, including 
Sistan and Baluchistan, Hormozgan, and some 
tropical regions of Kerman province [4-5]. The 
most important causes of this condition are 
epidemiological and entomological features of 
the disease, technical failure, emergence of drug 
resistance in parasites, mosquitoes resistance 
to insecticides, environmental problems, 
difficulty in biological control, organizational 
deficiencies, inadequate access to effective 
health services, urbanization and displacement 
of human populations, social, cultural, political, 
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ABSTRACT

Introduction: Malaria is considered as a serious public health problem in Iran. The personal prophylactic behaviors can prevent 
the risk of malaria. The present study aims to develop and psychometric validate an instrument based on the protection motivation 
theory to measure the factors influencing the prophylactic treatment of the disease Malaria.

Methodology: The cross-sectional study was conducted during March-December 2016. The samples consisted of 234 male students 
aged 15-35, randomly selected by using the multi-stage cluster sampling from religious schools in Sarbaz. The research instrument 
was 46-Item initial questionnaire including questions on knowledge, constructs of protection motivation theory, and behavioral 
checklist. The items were designed based on systematic reviews in relevant literature and interviews with experts. The psychometric 
validation and reliability were examined by confirmatory factor analysis (CFA), and Cronbach's alpha and ICC, respectively. The 
data were analyzed by using software SPSS19 and Lisrel 8.8.

Results: The content validity was confirmed by content validity ratio (CVR) and content validity index (CVI) which were 0.79-
1.00 and 0.81-1.00, respectively. The structural validity using the confirmatory factor analyses (CFA) showed that the 42 items 
with 8 sub-constructs model fitted data well in addition, Cronbach's alpha coefficient (0.71.7-0.86.6) and intra class correlation 
coefficient ICC (0.70.8-79.5) indicated good internal correlation and instrument reliability, respectively.

Conclusion: Based on results, reliability and validity on instrument based on protection motivation theory are confirmed for the 
preventing Malaria. Therefore, it is recommended to apply the instrument in society.
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economic and ecological factors of the countries 
involved and the economic burden of the 
disease which have limited the possibility of 
disease control [6]. According to evidence, 
malaria control programs with the community 
participation at compared to programs that 
designed and implemented by the government 
more effectively, and the knowledge, attitudes, 
and practices of the people living in malaria-
prone areas effectiveness role in planning for 
the control and prevention of malaria [7]. The 
first step in designing an educational program is 
to choose a model [8]. The theories and models 
help program planners to identify beyond what 
are the main undesirable risk factors (e.g. Gender 
socioeconomic status), to answer why, what and 
how can change the people behavior [9]. One 
of these theories and models is the protection 
motivation theory (PMT) which was developed 
by Rogers in 1975 to understand effect of fear 
appeal on the health-related attitudes and 
behaviors. In the main model, fear appeal is 
considered as an important factor in choosing 
behavior by a person. Protection motivation 
theory describes individual motivational factors 
to do or not to do health behaviors and believes 
that individual responses to threats depend on 
the cognitive assessments [10]. PMT is based 
on two default cognitive pathways: threat 
appraisal pathway and the coping appraisal 
pathway. Threat appraisal pathway consists of 
four constructs in which both components of 
potential reward of the maladaptive response 
(internal and external rewards for participating 
in maladaptive behaviors), and the perceived 
severity and vulnerability construct assess 
the outcome of the maladaptive behavior. The 
coping appraisal pathway, consists of assessing 
individual perception of his/her ability to prevent 
threatening risk, including efficacy variables 
(response-efficacy and self-efficacy) and 
response cost (financial and non-financial costs 
such as time, effort, and so on) of the protective 
maneuver. The balance between the two appraisal 
pathways determines the protection motivation 
or intention to start, as well as continuing or 
controlling an adaptive response. In order to 
recall the protection motivation, the perceived 
severity and sensitivity, and perceived response 
efficacy and self-efficiency should overcome 
the rewards of maladaptive response (lack of 
self-protection), and the costs of consistent 
response (self- protection), respectively. In PMT, 

the purpose of intention and behavior should 
prevent a potentially harmful consequence such 
as diseases (Malaria). The Motivating intention 
may result in protective action among individuals 
[11-12]. Thus, designing a new questionnaire 
regarding society behavior and culture is 
necessary for the studies implementing the PMT to 
explain the different health behaviors [13]. A large 
number of researchers believe that instrument is 
the first step during the research process [14], and 
the lack of a desirable measurement instrument is 
regarded as one of the main problems. In general, 
robust studies are possible when psychometric 
instruments are available [15]. Therefore, the 
present study aims to develop and validate 
an instrument psychometrically based on the 
protection motivation theory for the preventing 
malaria in Sarbaz.

METHODS

Participants and sampling 

Data were collected between March-December 
2016. Participants were male students for 
religious schools. Schools were selected from a 
highly endemic rural area in Sarbaz and Pishin, 
Zahedan, Iran. Participants were selected based 
on stratified cluster sampling method. First, from 
the four townships Rask, Sarbaz Kalat, Pishin, 
and Parud, two Rask and Pishin townships were 
randomly selected with the same sampling 
method that refers to the zone where the 
malaria infects rate of residents and livestock. 
Second, from 12 religious’ schools in Rask and 
Pishin area, two schools in each area selected 
were randomly sampled. Third, eight classes 
selected were randomly schools sampled. All the 
students in the selected classes were recruited in 
this study. The inclusion criteria were the males, 
aged ≥ 15 years, and those studying in religious 
schools. The exclusion criteria were the lack of 
informed consent and unwilling to participate. 
Based on at least five samples for each item 
[16-17], for analysis factor, the initial sample 
consisted of 260 students due to the 46- item 
questionnaire. Among the total 260 participants, 
26 (10.0%) were excluded due to missing data, 
final sample of 234 (90.0%).
Instrument 

The instrument of the present study was 
a questionnaire based on the protection 
motivation theory. The scientific text, articles, 
and dissertations in the field of Malaria were 
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reviewed for questionnaire items. Then, an 
initial questionnaire was prepared through 
interviews with experts in the field. The 
questionnaire included the constructs the 
protection motivation theory includes of 
perceived vulnerability (5 items), perceived 
severity (6 items), perceived rewards (6 items), 
self-efficacy (6 items), response efficiency (6 
items), response cost (6 items), fear (5 items), 
protection motivation (6 items). A five-point 
Likert scale with strongly agree, agree, neutral, 
disagree, and strongly disagree was used to 
assess the behavior intention.
Content validity 

The content validity of the questionnaire was 
determined by the qualitative method including 
the interviews with seven experts in health 
education, two experts in parasitology, and an 
expert in entomology. Based on the research 
objectives, the experts expressed their opinions 
about the questionnaire, using the right words, 
putting the items in the right place, grammar, 
correct scoring, and other cases [18]. The content 
validity ratio (CVR) [19], and content validity 
index (CVI) [20], were used to determine content 
validity. In order to determine CVR according to 
the expert’s opinion, the questions with content 
validity greater than 0.62 were considered 
important and the rest were excluded. Then, the 
CVI was calculated by using expert comments on 
the relevance, simplicity, and clarity of each item. 
The CVI higher than 0.79 was accepted [18].
Face validity

The face validity was analyzed in term of quantity 
and quality. The questionnaire was distributed 
among 15 students in order to determine face 
validity by qualitative method. They were 
asked to comment on the degree difficulty in 
understanding the concepts, relevance, and 
misperceptions. In addition, the quantitative 
impact method was applied to determine the 
importance of items and exclude inappropriate 
items. The acceptable impact score was above 
1.5 [18].
Construct validity

Confirmatory factor analysis is considered as a 
method in which predictive factors set a model 
to the data [16-17]. Exploratory factor analysis 
strongly emphasizes on different estimation 
methods, maximum probability, and a different 
set of standards to evaluate the adequacy of 

solutions. In general, confirmatory factor analysis 
is useful to improve the instrument in the next 
steps. When the construct of the proposed factor 
is adequately in accordance with the data, and 
the construct is parsimoniously appropriate for 
other models, the confirmatory factor analysis 
would be effective. Here, the ratio of 1 to 4 or 1 
to 5 for each item is recommended to determine 
the number of the sample [21]. According to 
Gorsuch et al. each item should have at least five 
samples, and at least 200 samples were selected 
[22]. The cutoff point of 0.3 was considered for 
applied loads [23]. Several indicators should 
be considered to determine the model fitting, 
among which Chi Square is regarded as one of 
the most important ones. Since the Chi square 
in the samples with high volume is significant, it 
fails to indicate model fitting and χ2/df is used 
as part of the Chi-square to the model degree 
of freedom. The values of 1-5 are appropriate 
for each item [24]. In other indicators such as 
Goodness of Fit Index (GFI), Normed Fit Index 
(NFI), Relative Fit Index (RFI), Incremental Fit 
Index (IFI), Comparative fit index (CFI), adjusted 
goodness of fit index (AGFI) range from 0 to 1; 
The closer the values to each other, indicating 
the fit of the model [25]. Further, the Root Mean 
Square Error of Approximation RMSEA shows a 
medium fit of the model when it is in the range of 
0.08-0.08, and indicates fit of the model when it 
is below 0.08 [26].
Reliability

Internal consistency and test-retest were used 
to assess the reliability. Reliability is considered 
as one of the most important features for 
instruments measuring hidden variables or 
constructs. The results cannot be trusted 
without a reliable instrument, and the results 
are significantly different from the first step if 
the study is repeated. Although reliability is not a 
sufficient condition for trusting a measurement 
instrument, it is considered as a necessary 
condition [24]. The internal consistency was 
measured by Cronbach's alpha coefficient 
among 30 samples and the values equal to or 
higher than 0.65 were considered as acceptable. 
The Cronbach's alpha coefficient is widely used 
in various sciences, especially humanities and 
medical sciences, in order to assess the different 
instruments reliability of attitude assessment, 
educational tests, and knowledge assessment 
[27]. The questionnaire was completed by a 
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two- week interval and the test- retest method 
in order to determine the retest co-efficient, 
and the values equal to or higher than 0.4 were 
accepted [28].
Data analysis

Standard Deviation (SD) and frequency (%) 
were calculated for the variables. The face 
validity quality and impact quantity methods 
were used for measuring the apparent fitness of 
instrument (difficulty levels, inappropriateness, 
and ambiguity) and eliminating inappropriate 
items and identifying the importance of each 
item, respectively. The CVR and CVI were used to 
evaluate the content validity. In order to assess 
the validity of the questionnaire structure, 
confirmatory factor analysis was applied a 
long with a criteria of good model fit (GFI>0.9, 
CFI>0.9, NFI>0.9, RFI> 0.9, IFI>0.9, AGFI>0.9, 
RMSEA<0.05, and Chi-square/df<2). The internal 
consistency of the questionnaire constructs was 
evaluated by the Cronbach’s alpha. Further, the 
reliability was assessed by test – retest which the 
coefficients of the group correlation (ICC) were 
used for each scale. The analysis was conducted 
by SPSS 19.0 and Lisrel 8.80. The value of P <0.05 
was considered as statistically significant.
Ethical considerations

At baseline, the study protocol (IR.TMU.
REC.1394.250) was approved by the Committee 
on Ethics in Tarbiat Modares University, Tehran, 
Iran. The participants were provided with 
comprehensive information on the research 
objectives and methods, advantages and 
disadvantages. In addition, confidentiality and 
privacy were assured and consent forms were 
collected before data collection. Further, they 
were assured of their freedom to withdraw at 
any stage of the project. The questionnaires 

were anonymous and the data were destroyed 
after the research.

RESULTS

Based on the results, the majority of 234 
participants were in the 15-35 age group 
(M=18.13 ± 3.81), single (83.8%), and with 
secondary education (42.3%). 97.9% of the 
families earned less than 300 dollars per month. 
The qualitative results of content validity 
indicate that comments and proposals of some 
experts were collected and some items were 
modified (Table 1). The quantitative results of 
content validity for content validity index show 
the scores higher than 0.62 for all questions 
which are accepted. Content validity ratio for 
four questions was less than 0.79, which were 
excluded from the questionnaire. Regarding the 
face validity in quantitative method, all items 
were above 1.5, so all items were retained. For 
the face validity, some items were modified based 
on the responses of participants. Some questions 
related to perceived sensitivity, severity, and 
costs were excluded due to the Cronbach's alpha 
coefficient less than 0.65. The alpha coefficient 
is acceptable when is in the range of 0.71.7-
0.86.6. Spearman correlation coefficient was 
obtained in the range of 0.76.7-0.98.6, which is 
acceptable. Table 2 indicates the cluster ICC test for 
questionnaire. As shown in Table 3, confirmatory 
factor analysis is above 0.3 for factor loadings of all 
items which is acceptable. The final fit indicators 
were calculated after modifying model for GFI, 
AGFI, NFI, RFI, IFI, and CFI. Table 4 shows the fit 
of model with relative Chi-square χ2/df and RMSEA 
equal to 1.36 and less than 0.08, respectively. 
In general, indicators of goodness of fit were 
acceptable and construct validity was confirmed 
by confirmatory factor analysis.

Variable Classification N (%) Mean ± SD

Age Groups

15-20 190 (81.2)

18.13 ± 3.81
21-25 39 (16.7)
26-30 1 (0.4)
≥ 30 4 (1.7)

Education Level

Primary school 80 (34.2)

 

Secondary school 99 (42.3)
High school 51 (21.8)
Academic 4 (1.7)

Marital Status
Single 196 (83.8)

Married 38 (16.2)

Income
300 ≤ US$ 229 (97.9)
300>US$ 5 (2.1)

Table 1: Socio-demographic profile of the participant.
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DISCUSSION

The present study aimed to develop and validate 
psychometrically the instrument based on 
the theory of protection motivation in order 
to measure the prophylactic behaviors of 
malaria. PMT is widely applied as a theoretical 
framework for prediction and intervention of 
health behaviors which guide the intervention 
programs for the changing targeted behaviors 
[29]. The research scale was measured by 
interviews with experts, group discussions, and 
student seminars in religious schools in Sarbaz 
[26]. The content validity ratio and index were 
above 0.75 and 0.81, respectively, indicating high 
validity. Determining the validity of constructs 
using factor analysis was considered as the 
most important step in determining validity of 
questionnaire. Factor analysis for identifying 
clusters of questions related to scale or 
instrument was in the range of 0.8-0.9, which is 
moderate [26]. Based on the results of construct 
validity by using confirmatory factor analysis, 42 
items related to PMT and the behavioral checklist 
was approved. The optimum values of indices for 
the goodness of model fit indicated the construct 
validity and matching the nine constructs with 

data, which is consistent with applying PMT to 
other health issues [30]. Since the reliability of 
instrument increases the study power to identify 
the significant differences and connections [31], 
Cronbach's alpha coefficient was calculated to 
estimate the internal consistency and the domains 
of instruments. The reliability of questionnaire 
was confirmed by the alpha close to one. The 
appropriate Cronbach's alpha coefficient in 
each domain indicates that the items represent 
an appropriate content for that dimension [32]. 
The value of Cronbach's alpha coefficient for 
instrument constructs was acceptable. Thus, the 
questionnaire had a strong reliability. The results 
are consistent with those of study conducted by 
Thrul et al. [33], and Sakhavidi et al [34], Helmes 
obtained Cronbach's alpha coefficient ranged 
from 0.64-0.87 for questionnaire based on 
PMT. In addition, test-retest results along with 
the cluster correlation coefficient (ICC) in the 
range of 0.70.8-0.79.5 represented the reliability 
and confidence for instrument. Based on the 
results, the scale based on PMT and behavioral 
checklist in different times and places had a high 
correlation. Therefore, the present study had 
face validity, content validity, construct validity, 
internal consistency and instrument stability, 

Construct Number questions Cronbach’s alpha coefficient Spearman correlation coefficient ICC
Perceived vulnerability 4 0.71.7 0.98.6 75.2

Perceived severity 5 0.68.6 0.90.4 72.1
Perceived rewards 6 0.72.6 0.76.7 76.6

Self-efficacy 5 0.83.9 0.79.5 79.5
Response efficacy 6 0.81.3 0.82.5 75.7

Response cost 5 0.73.4 0.85.1 72.8
Fear 5 0.84.6 0.93.5 74.7

Protection motivation 6 0.86.6 0.94.2 70.8

Table 2: Cronbach’s alpha coefficient, Spearman correlation coefficient and intraclass correlation coefficient for constructs of protection 
motivation theory on prevention of malaria.

Protective of 
behavior Fear Response cost Response 

efficacy Self-efficacy Perceived 
rewards

Perceived 
severity

Perceived 
vulnerability

Factor 
loading Items Factor 

loading Items Factor 
loading Items Factor 

loading Items Factor 
loading Items Factor 

loading Items Factor 
Loading Items Factor 

Loading Items

0.82 1 0.76 1 0.48 1 0.67 1 0.77 1 0.73 1 0.76 1 0.64 1
0.76 2 0.43 2 0.55 2 0.7 2 0.79 2 0.66 2 0.42 2 0.69 2
0.66 3 1 3 1 3 0.53 3 0.72 3 0.65 3 0.68 3 0.52 3
0.89 4 0.84 4 0.91 4 0.5 4 0.78 4 0.54 4 0.7 4 0.77 4
0.65 5 0.9 5 0.6 5 0.62 5 0.61 5 0.47 5 0.74 5
0.8 6 0.58 6 0.58 6

Table 3: The results of confirmatory factor analysis of the components of the motivational protection theory questionnaire on the prevention 
of malaria.

χ2 df P χ2/df GFI AGFI RMSEA NFI RFI IFI CFI
1321.64 969 0 1.363 0.91 0.9 0.036 0.91 0.9 0.97 0.97

Table 4: Model fit indices to confirm the suitability of the theory of protection of motivation in the prevention of malaria.
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and can be used in future studies. The results 
present good evidence for the factor power and 
instrument reliability of measuring the PMT in 
the case of preventive behaviors of malaria in 
the population.

CONCLUSION

The psychometric validation indicated that the 
instrument based on PMT has a high reliability 
and validity. The confirmatory factor analysis 
indicates the fit of model. Therefore, the present 
questionnaire is considered as a suitable source 
for developing similar studies at the national 
level.

LIMITATIONS

First, the participants included boys with 
secondary and elementary education, which 
limited the generalization to all individuals in the 
region. Second, all of the inhabitants in Sarbaz 
spoke another language (Baluchi). Therefore, 
other studies related to the validity and reliability 
of the questionnaire is recommended for other 
parts and groups with different languages and 
culture in Iran.
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