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Background: Theory of planned behavior (TPB) is one of the most widely used theoretical

frameworks to explain addictive behaviors, such as tobacco smoking. The aim of this study is

to develop and validate an instrument based on TPB variables to measure factors influencing

Iranian rural adults’ intention to quit waterpipe tobacco smoking.

Methods: This study was performed on a sample of rural adult waterpipe consumers living

in two villages in Shiraz, Southern Iran. In the beginning, the initial items of instrument were

extracted from the literature review and interviews with 20 waterpipe consumers. After that,

face validity and qualitative content validity of the items were appraised. To measure

quantitative content validity index (CVI) and the content validity ratio (CVR), a panel of

experts reviewed the items. In addition, the exploratory factor analysis (EFA) and confirma-

tory factor analysis (CFA) were applied to characterize the construct validity of the instru-

ment. Finally, Cronbach’s alpha coefficient and intraclass correlation coefficient (ICC) were

computed.

Results: CVI and CVR of items were within the ranges of 0.89–0.95 and 0.85–0.96,

respectively. EFA indicated the Kaiser-Meyer-Olkin (=0.71) and Bartlett’s test of sphericity

was significant (=912.36, df=105, p<0.0001). Principal component analysis revealed that 15

items could be grouped into four subscales that accounted for 64.97% of the variance. Based

on CFA, two items were deleted. CFA results showed that the remained data were fit to the

model. The Cronbach’s alpha and ICC of subscales were, respectively, in the ranges of 0.72–

0.87 and 0.64–0.82. Finally, a 13-item instrument with four subscales was confirmed.

Conclusions: The findings reveal that the developed TPB instrument is a reliable and valid

scale to identify the determinants of the intention to quit waterpipe smoking among Iranian

rural adults.

Keywords: waterpipe tobacco smoking, theory-based, Iran, confirmatory factor analysis,

exploratory factor analysis

Introduction
Tobacco use is the second major leading cause of death and is currently responsible

for the deaths of one in 10 adults in the world.1 Generally, about 5 million deaths

occur due to tobacco consumption every year.1,2 The waterpipe is an old way of

tobacco use3 that is known with various names such as Shisha,3–5 Boory,4,5

Hookah,4,5 Arghileh,3–5 Goza,3–5 hubble-bubble,3–5 and Narghile.3–5 For the first
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time, waterpipe smoking was started in India and Pakistan

in the seventeenth century and continued for centuries in the

Middle East and North Africa. However, in the past two

decades, it has spread to other parts of the world6 such as

Europe and North America.3,6 It has been reported that 100

million persons around the world smoke waterpipe daily.6,7

Waterpipe contains over 4800 different chemicals out of

which 69 are carcinogens, and others promote tumor.1 Also,

it is one of the risk factors of many health problems asso-

ciated with tobacco consumption, including cardiovascular

diseases,1,4,8 pulmonary diseases,4,8 lung cancer,1,4,8 urin-

ary bladder cancer,1,4 oral cancer,4 low birth weight,1,4,8 and

fetal tobacco syndrome.4

Nowadays, the waterpipe is becoming a strong favorite

method of tobacco use around the world. The main reasons

for its increasing popularity include widespread social

acceptance, relaxation, and pleasure, confidence in the

ability to quit, and the belief that it is less harmful than

cigarette smoking.9 However, more information regarding

theoretical variables affecting waterpipe smoking is

needed to make appropriate and effective efforts for the

prevention or elimination of waterpipe tobacco smoking.10

In order to improve the likelihood of effective interven-

tions in the field of tobacco smoking, it is necessary to

apply social psychological theories. Such theories can

enable a person to better realize the processes involved

in smoking behaviors.11 Also, they explain why a behavior

changes and why individuals perform or do not perform

the recommended behavior.12 In the present study, we used

the theory of planned behavior’s (TPB) variables as a

theoretical framework for predicting the intention to quit

waterpipe tobacco smoking among a sample of Iranian

rural adults. This theory has been used successfully in

predicting and understanding some health behaviors, such

as tobacco smoking.13 According to the TPB, the behavior

arises from the intention to perform the behavior and the

perceived behavioral control. The intention can be pre-

dicted by the attitude toward the behavior, the subjective

norms for performing the behavior, and the perceived

behavioral control for adopting the behavior. The relation-

ship between behavioral intention and actual behavior is

not complete but the intention can be as a representative

for the real behavior.14

Given the high consumption of waterpipe in Iran and

the lack of valid theory-based instrument to identify fac-

tors affecting its cessation, this study was designed to

develop and validate an instrument based on TPB

variables in terms of the intention to quit waterpipe

tobacco smoking among a sample of Iranian rural adults.

Materials and methods
Study design
The present cross-sectional validation research was per-

formed from November 2016 to April 2017 in the two

villages of Shiraz (Southern Iran), Iran. This study was

approved by the ethics committee of Iran University of

Medical Sciences (with the code of IR.IUMS.REC.94-05-

27-27359). All participants submitted informed written

consent. In addition, the objectives of the study and pre-

servation of information were explained to them.

Developing TPB instrument in terms of

waterpipe tobacco smoking cessation
According to the instruction of developing the TPB

questionnaire,15 variables may be measured directly (eg,

by asking respondents about their overall attitude), or

indirectly (eg, by asking respondents about specific beha-

vioral beliefs and outcome evaluations). In the present

study, we used a direct measurement method, which was

developed in the following steps (Figure 1):

Item generation
Two phases were followed for item generation: 1) a review of

the literature relating to the TPB was carried out16–19 and 2)

two focus group discussions were performed with 20 water-

pipe tobacco smokers. In this step, an item pool was extracted

from focus group discussion findings and the literature.

Finally, a 15-item instrument with 4 factors was organized

into a logical framework including behavioral intention

(Int1–Int3), attitude (Att1–Att4), subjective norms (Sn1–

Sn4), and perceived behavioral control (Pbc1-Pbc4). Items

of behavioral intention, subjective norms, and perceived

behavioral control were measured on a Likert scale ranging

from 1 to 5 (1=completely disagree to 5=completely agree).

Bipolar adjectives (ie, pairs of opposites) that were evalua-

tive (eg, waterpipe smoking is a behavior: good 1 2 3 4 5 6 7

bad) were used for measuring the attitude toward waterpipe

tobacco smoking.

Face validity
A group of rural adult waterpipe smokers (n=20) was

asked to reflect on the clarity, simplicity, and readability

of the items of the instrument. Based on the participants’

opinions, the ambiguous items were revised and some
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minor wording errors were corrected. In addition, quanti-

tative face validity was applied to calculate the impact

score of items (frequency×importance) to explain the pro-

portion of participants who distinguished that the item was

important or quite important. Items were regarded as

appropriate if they had an impact score equal to or >1.5.20

Content validity
Content validity was done in two phases (qualitative and

quantitative). In the qualitative phase, a 15-member panel

including health education and addiction specialists eval-

uated the questionnaire in terms of the wording, grammar,

and item allocation and scaling. The quantitative phase

was conducted to calculate content validity ratio (CVI)

and content validity index (CVR). In the quantitative

phase, CVR and CVI of the instrument items were mea-

sured based on their comments. CVR was conducted to

measure the essentiality of each item using the 3-point

rating scale (1= essential, 2=useful but not essential, and

3=not essential).21 CVR of each item was obtained accord-

ing to the following formula: CVR=[Ne−(N/2)]÷(N/2), in
which Ne is the number of specialists indicating “essen-

tial” for each specific item, and N is the number of all

specialists. The value of CVR was characterized using the

Lawshe table. Based on this table, an acceptable CVR

value for 15 panelists is 0.49 or above.22 CVI reviews

the relevancy, simplicity, and clarity of each item. In

order to calculate the CVI, a Likert-type ordinal scale

with four possible responses was used. The answers com-

prise a rating from 1=not relevant, not simple, and not

clear to 4=very relevant, very simple, and very clear. CVI

was evaluated from the proportion of items on a scale that

attained a rating of 3 or 4 by the specialists. Polite and

Beck recommended 0.79 as the acceptable lower limit for

CVI value.23

Construct validity
Construct validity was done by exploratory factor analysis

(EFA), confirmatory factor analysis (CFA), convergent,

and discriminate validity. In this stage, the sample size

was determined to calculate EFA and CFA. Given that

there are no fixed methods for determining the required

sample size in CFA and EFA,24–26 we used from the ratio

of sample size to the number of variables. For example,

Cattell and Gorsuch consider the ratio of three to six and at

least five participants per variable, correspondingly.

Moreover, this ratio was reported by both Everitt and

Nunnally ten to one.25 Therefore, we used a ratio of ten

to one and the sample size was 150. For CFA, we applied

the rule of thumb ratio of participants to free parameters

that 10:1 has been used as most usual ratio.27 According to

this formula, the sample size was 150 (15×10=150).

In fact, regarding the difference in the goals of the

exploratory approaches with confirmation approaches, two

separate groups of samples were taken from the target group

because EFA is mostly applied in the early phases of instru-

ment development and construct validation. However, CFA

is used in the later phases when the basic structure has been

Figure 1 A flowchart depicting the process used to the development of an

instrument based on the theory of planned behavior variables to measure factors

influencing Iranian adults’ intention to quit waterpipe tobacco smoking.
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affirmed on previous empirical and theoretical

backgrounds.28 As a result, two separate samples, each

with 150 members, were considered for the calculation of

EFA and CFA. For this purpose, we selected randomly two

villages in Shiraz, Iran. To perform EFA, one of the two

villages was selected and 150 waterpipe users were ran-

domly selected and asked to complete the questionnaires.

After obtaining the results of EFA and provision of an initial

instrument, we performed CFA. For this purpose, 150

waterpipe users from the second village were randomly

selected and completed questionnaires. Selection criteria

of target groups were as follows: 1) not having the illnesses

related to tobacco smoking such as lung cancer and coron-

ary heart disease; 2) being 20–65 years of age; 3) being in

the preparation of transt heoretical model stages of change

(ie, having a plan on quitting waterpipe tobacco smoking in

the next 30 days); 4) current hookah tobacco smoking at

least once a week; 5) not being involved in any other

quitting attempt; and 6) being Iranian citizenship and the

ability to read and write in Persian.

EFA was used to determine the dimensions of the scale

using the principal component analysis (PCA) with vari-

max rotation on the 15-item scale. Varimax rotation was

selected because it enlarges the sum of the variance of the

squared loadings; here “loadings” are correlations between

variables and factors. This generally causes high factor

loading for a smaller number of variables and low factor

loadings for the other variables. The rest of the factors

have eigenvalues of more than one. Simply put, the result

showed that a small number of main variables be consid-

ered valuable, which makes the interpretations of the

results more comfortable.29

The Bartlett’s Test of Sphericity and Kaiser-Meyer-

Olkin (KMO) were applied to determine sampling ade-

quacy for factor analysis.30 Criteria employed to improve

the factors interpretability included: 1) eigenvalues >1 or

Kaiser Criterion;30 2) communalities >0.2;31 and (3) factor

loadings >0.4.30 In addition, there are several criteria for

determining the number of structures. One of the most

popular used criteria for determining the number structures

is the Kaiser Criterion or eigenvalues >1, which retains

factors with eigenvalues >1.30

In CFA, several indicators are commonly used to

assess the suitability of a model.32 The following fit

indices were selected to appraise the model fitness to the

data: the relative Chi-square (χ2/df), the goodness of fit

index (GFI), adjusted goodness of fit index (AGFI), com-

parative fit index (CFI), incremental fit index (IFI),

normed fit index (NFI), non-normed fit index (NNFI),

standardized root mean square residual (SRMR), and the

root mean square error of approximation (RMSEA). The

values of various indicators are as follows: acceptable

model fit is shown by relative Chi-square value <5.33

Values of GFI and AGFI vary between 0 and 1, with

values >0.9 showing the goodness of fit model. Also, the

CFI, IFI, NFI, and NNFI indices are between 0 and 1, with

values close to 1 representing that the model is more

suitable and values >0.9 showing the model’s good fit.

The acceptable value for SRMR is below 0.10 where

values <0.8 indicate an adequate fit and values <0.5 indi-

cate good fit. RMSEA values <0.05 show a good fit, values

about 0.08 show a moderate fit, and values >0.1 show the

model’s poor fit.32–34

Convergent validity
Convergent validity is the level of confidence in a construct

that is measured by its indicators.35 To accept convergent

validity, the factor loading, composite reliability, and the

average variance extracted (AVE) must be between 0 and 1.

AVEmust be >0.50 to be sufficient for convergent validity.36

Discriminant validity test
Discriminant validity is an amount of difference between

overlapping structures.35 This criterion is measured using

Fornell-Lacker criterion. This criterion compares the

square root of the AVE with the correlation of latent

constructs. In general, the square root of each construct

AVE should be of greater value than the existing correla-

tions with other latent structures.36

Reliability
The internal consistency of instrument subscales was mea-

sured using their Cronbach’s alpha coefficient (n=30),

where the least Cronbach’s alpha ≥0.65 was considered

as acceptable.37

Sample size requirement for Cronbach’s alpha was calcu-

lated by the following defaults: minimum acceptable

Cronbach’s alpha (H0) =0.65; expected Cronbach’s alpha

(H1) =0.87; significance level (α) =0.05; Power (1–β) =80%;

and expected dropout rate =10%.37,38

In order to measure the stability of the subscales (intra-

class correlation coefficient (ICC)), a sub-sample of water-

pipe tobacco smokers (n=25) completed the questionnaire

twice with a 2-week interval. The minimum ICC ≥0.6 was

considered acceptable.37 Sample size requirement for ICC

was estimated by the following defaults: minimum
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acceptable reliability (ICC) (ρ0) =0.6; expected reliability

(ICC) (ρ1) =0.86; significance level (α) =0.05; power (1–β)
=80%; number of raters/repetitions per subject (k) =2; and

expected dropout rate =10%.37,39 It is noted that the

expected Cronbach’s alpha (HI) and ICC (P1) are based

on experience, specialist opinion, or prior studies.37

Statistical analysis
Statistical analyses and EFA were calculated using the

SPSS (version 23.0, SPSS, Inc., Chicago, IL, USA) soft-

ware package and CFA was performed using the LISRE

8.5 software for Windows.

Results
Face validity
Based on the obtained opinions from participants, 1) ambig-

uous items were revised and 2) minor wording errors were

corrected. The result of quantitative face validity revealed

that impact score was equal or >1.5 for all items.

Content validity
Wording, grammar, item allocation, and scaling were

checked to be appropriate. Given that the CVI and CVR

of all items of the instrument, respectively, were ≥0.80 and

≥0.49, no items were removed in this stage.

Construct validity
The data of 150 samples were used for evaluating the EFA.

The demographic characteristics of participants are shown in

Table 1.

The EFAwas conducted using PCAwith varimax rotation.

The result of EFA explained that the KMO (was =0.71) and

Bartlett’s test of sphericity were statistically significant

(=912.36, df=105, p<0.0001), suggesting that the data were

appropriate for factor analysis. The communalities >0.2 and

factors loading >0.4 of all items were pleasure. For the data

extraction factor, Kaiser Criteria with an eigenvalue of more

than 1 showed that the TPB included four factors matching the

basic version.

Four factors were extracted from Kaiser Criteria, and

explained 64.97% of the total variance.

In order to name the factors, the factors structure was

compared with the survey items. These factors were

labeled in terms of the main variables, which were related

to the following items: behavioral intention, subjective

norms, perceived behavioral control, and attitude. Table 2

presents the range of factor loading of each item.

Furthermore, the CFA was applied to evaluate how

well the model extracted by EFA and the theoretical fra-

mework behind the instrument fitted the data.

The following fit indices were before model fitted:

the GFI =0.93; the AGFI =0.90; the CFI =0.99; IFI

=0.99; NFI =0.92; NNFI =0.99, root mean square resi-

dual (RMR =0.11; the RMSEA =0.017; and the relative

Chi-square (χ2/df) =0.992. The initial results of CFA

showed that the measurement model did not fit the

data. In standard estimation mode, two items including

1 item of subjective norms (item Sn1) and 1 item of

perceived control behavior (item Pbc3) subscale had

loading factors of <0.4. Also in meaningful coefficient

mode, item Pbc3 indicated T-value was not significant

(Figures 2 and 3). We omitted these two items from the

instrument. Following this modification, the obtained

model was strongly fitted and approved (Figures 4 and

5). The following fit indices were considered after

model fitted: the GFI =0.94; the AGFI =0.91; the CFI

=1.00; (IFI =1.00; NFI =0.92; NNFI =1.00, SRMR

=0.082; the RMSEA =0.00; and the relative Chi-square

(χ2/df) =1.041, which all together demonstrate the fit-

ness of the model. Moreover, all the estimate coeffi-

cients were statistically significant (P<0.0001)

and >0.40.

Composite reliability was computed for every con-

struct, which was then evaluated with the threshold of

0.6.40,41 The CR value for total constructs was ≥0.7,
accepting composite reliability. AVE for every construct

was calculated that two constructs (ATT-SN) had

AVE<0.5. Although AVE is above minimum cutoff of

0.5 but 0.4 value is also accepted. According to Fornell–

Larcker, the convergent validity is confirmed if AVE is

lower than 0.5, but CR is >0.6. According to Table 3,

convergent validity constructs were confirmed.40,42

Due to the Fornell–Larcker criterion, discriminant

validity is confirmed if the square root of each AVE has

a value more than the correlation coefficients for each

construct in the corresponding rows and columns.36 In

Table 4, the diagonal diameter displays the square root of

each (AVE) that had value more than the correlations with

other constructs. So discriminant validity was accepted.

Reliability
Cronbach’s alpha and ICC of subscales are presented in

Table 5. Given the Cronbach’s alpha and ICC of the

instrument, subscales were acceptable and thus we did

not delete any items in this stage.
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Table 1 Demographic characteristics of two groups of participants for assessing exploratory factor analysis (n=150) and confirmatory

factor analysis (n=150)

Variables EFA CFA

Mean±SD N (%) Mean±SD N (%)

Age 36.37±12.05 40.29±11.35

Sex

Male 82 (54.7%) 45 (30%)

Female 65 (43.3%) 102 (68%)

Marital status

Single 45 (30%) 21 (14%)

Married 104 (69.3%) 129 (86%)

Educational Level

≤diploma 133 (88.6%) 139 (92.6%)

>diploma 16 (10.5%) 10 (6.7%)

Income status per month

Low 42 (28%) 34 (22.7%)

Middle 89 (59%) 96 (64%)

High 11 (7.3%) 10 (6.7%)

Number of children 3.22±2.48 3.29±2.52

Number of Years of waterpipe use 8.58±7.58 10.57±8.92

Waterpipe smoking initiation age 26.39±8.89 25. 01±8.81

The frequency of waterpipe use/week 6.40±6.97 7.56±9.11

Table 2 Factor loadings of the theory of planned behavior variables obtained from EFA in Iranian waterpipe smokers (n=150)

Items Factors Communalities

(extraction)
1 2 3 4

B13. I intend to quit the waterpipe in the next 6 months. 0.906 0.825

B14. I plan to quit the waterpipe in the next 6 months. 0.869 0.793

B15. I want to quit the waterpipe in the next 6 months 0.942 0.854

B1. The waterpipe is a behavior: Beneficial 1234567 harmful 0.826 0.702

B2. The waterpipe is a behavioral: Good 1234567 bad 0.876 0.636

B3. The waterpipe is a behavior: Pleasant for me 1234567 unpleasant for me 0.591 0.434

B4. The waterpipe is a behavior: Useful 1234567 useless 0.809 0.654

B9. I am sure I can quit the waterpipe. 0.863 0.704

B10. It is easy for me to quit the waterpipe 0.880 0.739

B11. Deciding to quit the waterpipe is beyond my control. −0.713 0.486

B12. Quitting waterpipe is entirely up to me. 0.704 0.463

B5. Most of the important people for me think that I must quit the waterpipe. 0.661 0.389

B6. I am expected to quit the waterpipe. 0.806 0.563

B7. I feel that if I quit the waterpipe, my acceptance will increase in the community. 0.498 0.507

B8. Most of the important people for me want that I quit the waterpipe. 0.663 0.478

Eigenvalue 3.495 2.710 1.887 1.655

Explained variance (%) 17.824 17.405 17.190 12.556

Cumulative variance (%) 17.824 35.229 52.419 64.975
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Figure 2 Initial model in standard estimation mode: the final pattern of 13-item questionnaire following CFA of 150 waterpipe users; data fitted the TPB and its factors

loading were illustrated on the arrows.

Abbreviations: att, attitude; Sn, subjective norm; PCB, perceived behavior control; Int, intention.

Figure 3 Initial model in meaningful coefficient mode: the final pattern of 13-item questionnaire following CFA of 150 waterpipe users; data fitted the TPB and T-values were

illustrated on the arrows.

Abbreviations: att, attitude; Sn, subjective norm; PCB, perceived behavior control; Int, intention.
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Figure 4 Modified model in standard estimation mode: the final pattern of 13-item questionnaire following CFA of 150 waterpipe consumers; data fitted the TPB and its

factors loading were illustrated on the arrows.

Abbreviations: att, attitude; Sn, subjective norm; PCB, perceived behavior control; Int, intention.

Figure 5 Modified model in meaningful coefficient mode: the final pattern of 13-item questionnaire following CFA of 150 waterpipe consumers; data fitted the TPB and

T-values were illustrated on the arrows.

Abbreviations: att, attitude; Sn, subjective norm; PCB, perceived behavior control; Int, intention.
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Final instrument
The final version of the developed instrument in the study

had 13 items that measured four subscales of TPB includ-

ing attitude toward waterpipe tobacco smoking (4 items),

subjective norms (3 items), perceived behavioral control (3

items), and behavioral intention (3 items).

Discussion
Given the fact that valid and reliable questionnaires are

needed to theoretically design and evaluate health educa-

tion interventions,43 the results of the present study

showed that the developed instrument based on TPB vari-

ables was a valid and reliable instrument to detect the

determinants of waterpipe tobacco smoking cessation.

Health professionals and psychologist can use the theory-

based instrument for needs assessment and develop effec-

tive educational interventions of the target group in Iran

since literature showed that having a theory-based concep-

tual framework might help increase the effectiveness of

the developed intervention.44,45

Qualitative face validity findings showed that the major-

ity of items were meaningful and simple to understand by

the study participants. Some modifications were done in the

wording of some items for more clarification. In addition, in

quantitative face validity, total items were regarded appro-

priate because impact score of items was equal to or >1.5.

Barati et al,46 in a study of psychometric properties of the

TPB, constructs about tobacco smoking evaluated face

validity in two qualitative and quantitative phases. Their

result of quantitative face validity showed that the effects

score was ≥1.5 for all items. According to their result of the

qualitative face validity, participants reported small changes

in the wording of some items for more clarification.

Besides, Hassani et al,47 in a psychometric study deter-

mined face validity of an instrument based on the protection

motivation theory to measure factors influencing women’s

intention to first Pap test practice. They found that face

validity might determine the ambiguous questions in the

instrument. Given the face validity, identifying the degree to

a test and its items seem valid and meaningful to the indi-

viduals taking the test.48 Thus, it can be implemented for the

psychometric evaluation of each instrument.

In the present study, quantitative content validity was

measured based on the opinions of an expert panel of 15 health

education and addiction. Results revealed that CVI and CVR

scores of all items of the instrument were acceptable (≥0.80

and ≥0.49, respectively). In the scale developed by Shirvani et

al,28 the CVI and CVR of the scale were from 0.8 to 0.97 and

from 0.78 to 0.98, respectively. The mean scores for the CVI

and CVR were 0.89 and 0.80, respectively.

Table 3 Composite reliability (CR), average variance extracted

(AVE) between constructs in 150 Iranian waterpipe smokers

Constructs Composite

reliability

Average variance

extracted

Attitude (ATT) 0.766 0.463

Subjective norms (SN) 0.704 0.452

Perceived behavioral

control (PCB)

0.735 0.501

Behavioral intention (INT) 0.878 0.706

Table 4 The square root of the average variance extracted (AVE) (in bold) and correlations between constructs in 150 Iranian

waterpipe smokers

Constructs Attitude

(ATT)

Subjective norms

(SN)

Perceived behavioral

control

(PCB)

Behavioral intention

(INT)

Attitude (ATT) 0.68

Subjective norms (SN) 0.17 0.672

Perceived behavioral control

(PCB)

−0.03 0.42 0.708

Behavioral intention (INT) 0.12 0.52 0.37 0.840

Table 5 Cronbach’s alpha (n=30) and ICC (n=25) for TPB

subscales in terms of the intention to quit waterpipe tobacco

smoking

Number of

items

Cronbach’s

Alpha

ICC

Attitude (ATT) 4 0.76 0.75

Subjective norms (SN) 3 0.72 0.69

Perceived behavioral

control (PCB)

3 0.76 0.64

Behavioral intention (INT) 3 0.87 0.82

Abbreviation: ICC, intraclass correlation coefficient.
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The most important step in determining the validity of an

instrument is the construct validation, specifically in psycho-

metric matters. Factor analysis is the best method about this

issue.46,49 First, EFA (KMO=0.71) and significant Bartlett’s

Test of Sphericity (=912.36, df=105, p<0.001) were con-

ducted and found that samples were appropriate for the factor

analysis. Afterward, EFA was applied to confirm the con-

struct validity of the instrument. In this step, no item was

removed probably because this instrument has been validated

in previous steps. EFA led to four factors: behavioral inten-

tion, subjective norms, perceived behavioral control, and

attitude. Hereof, Ajzen believes that each variable must con-

sist of at least 3 items; accordingly, at least 12 items are

required for the direct measurement method.46,50 Four factors

identified in this study explained 64.97% of the variance and

the highest expressed changes were related to the behavioral

intention construct. In line with our findings, in the study of

Ruslan et al,51 four structures also were loaded and the theory

reported 64.35% of the variance of smoking cessation.

Ghofranipour et al52 also showed that the TPB explained

76.33% of the variance of physical activity and attitude had

the highest amount of variance.

In addition, CFA was applied to determine if there is

coherence between the data and the theoretical structure.

Thus, EFA is often used in the early steps of instrument

development and construct validation, but CFA is used in

the later stage when the main structure is based on previous

empirical and theoretical backgrounds.28 CFAwith 15 items

in four subscales was tested. The result of the present study

did not exactly support the construct validity of the initial

instrument. Since there was a significant problem in the fit

indexes, some modifications were made. Two items (1 item

of subjective norms subscale and 1 item of perceived beha-

vior control subscale) with loading factors <0.4 were

deleted through the factor analysis. In addition, item Pbc3

indicated that T-value was not significant (Figures 2 and 3).

After deleting two items (item Sn1, and item Pbc3), model

was accepted in the modified form (Figures 4 and 5). The

results of CFA showed that the comparative indices of the

model were modified as follows: the GFI =0.94, AGFI

=0.91, the CFI =1.00, IFI =1.00, NFI =0.92, NNFI =1.00,

SRMR =0.082, the RMSEA =0.000, and the relative chi-

square (x2/df) =0.992 (p<0.0001), indicating an acceptable

fit for the data. Therefore, the CFA represents the adequacy

of the model and the appropriate fit of its structural model

for the study population.

The reliability of the present questionnaire was mea-

sured using the Cronbach’s α coefficient and ICC.

Reliability refers mainly to stability, internal consistency,

and equivalence of an instrument.53 Cronbach’s alpha of

all constructs was considered acceptable. Moreover, the

result of ICC showed that provided instrument had satis-

factory reliability. The study of Bordewich et al54 in five

European countries revealed the internal consistency of the

TPB from 0.52 to 0.89. In the study by Diamond55 on

American adolescents, an internal consistency 0.76 was

also reported for the variables of the TPB. In addition, a

study by Armitage56 showed good internal and test–retest

reliability of the assessed components of TPB.

In addition, in this study, the convergent and discriminant

validities were assessed. According to Fornell Larcker criter-

ion, the convergent and discriminant validities are confirmed.

According to our information, the present study is one of the

few studies in the world that has presented a scale TPB-based

to measure factors influencing adults’ intention to quit water-

pipe tobacco smoking by providing the convergent and dis-

criminant validities. In the present study, we introduced an

instrument for measuring TPB variables in terms of the inten-

tion to quit waterpipe tobacco smoking among a sample of

rural Iranian villagers. This study had two limitations, how-

ever. First, we assessed TPB variables directly and thus the

development of a valid instrument to an indirect measure of

TPB variables in terms of waterpipe smoking cessation is

recommended. Second, participants were selected among

adults who were living in the two villages of Shiraz, Iran.

This issue may limit the generalization of the results to other

people in other geographic areas of Iran. Hence, further

attempts to validate the instrument within various geographic

areas in Iran are essential.

Conclusion
The findings showed that the developed instrument in this

study was a reliable and valid instrument to identify fac-

tors related to the intention to quit waterpipe tobacco

smoking in Iranian rural adults. It can be used in develop-

ing theory-based interventions in the field of addiction.

Abbreviation
TPB, theory of planned behavior.
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