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Abstract 

 

 Article Info 

 

Background: Cardiovascular disease often leads to limitations in patient activities. 

Therefore, providing a valid and reliable tool to measure the level of participation and 

autonomy can be used for improving their health. This study aimed to determine the 

validity and reliability of the Persian version of a participation and autonomy scale (IPA-p) 

in patients with positive angiography. 

Materials and Methods: This psychometric properties assessment study was conducted 

recruiting 202 positive angiography patients referred to a cardiovascular diseases clinic in 

Rafsanjan in 2017. Ten experts were also recruited to help assess the face and content 

validity. Criterion validity of the scale was assessed by calculating the correlation of the 

two sets of scores collected from patients and their relatives. To compute the construct 

validity, exploratory and confirmatory factor analysis were performed. Scale reliability was 

also evaluated.  

Results: The content validity index was 0.94. The correlation coefficient between the 

scores of the completed questionnaires by patients and their relatives ranged between 

0.443 and 1.0. Exploratory factor analysis extracted 9 factors, explaining about 73% of 

the total variance of the scale. Confirmatory factor analysis confirmed the fitting of the 

model. The Cronbach's alpha coefficient was 0.962, the coefficient of Split-half was 

0.825, the Intera-class correlation coefficient was 0.363, and the coefficient of Test-retest 

was 0.807. 

Conclusion: Present findings the Persian version of the IPA scale to be a valid and 

reliable questionnaire for assessing participation and autonomy in patients with positive 

angiography. More investigation is recommended. 
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Introduction 

Cardiac attacks usually occur acutely, with the 

obstruction of blood vessels being their main 

cause [1]. Several environmental and genetic 

factors are responsible for the occurrence of 

cardiovascular disease (CVD) [2]. The most 
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important complication of CVD is congestive heart 

failure, leading to disability and hospitalization of 

patients [3]. Thus, a large number of patients 

spend a long time of their life with both physical 

and psychological limitations due to the disease. 

Concepts such as disability [4], impairment [5, 6], 

handicap [6], and quality of life (QOL) [7] have 

been widely used to assess the impact of ailments 

and injuries, including cardiovascular disease, on 

human health. Some of these concepts are 

criticized for their negative impression, and QOL is 

weak because of its subjective assessment. A 

suitable scale should have a positive effect and 

also be able to assess human health objectively 

[8]. 

Regarding these limitations, a new generation of 

health assessment scales was introduced about 

two decades ago with a core concept of 

Participation and Autonomy. One of the first 

questionnaires for measuring the impact of disease 

on patients' health was designed by Cardol et al., 

namely the Impact on Participation and Autonomy 

(IPA) Scale. This questionnaire was intended to 

evaluate the participation and autonomy of Multiple 

Sclerosis patients objectively [9]. It is supposed to 

help scientists measure the level of health of 

patients in terms of their ability to live in different 

situations. In other words, the disease imposes 

some limitations on the individuals by which, in 

return, it would be impossible to fulfill their roles in 

their life (in all/some parts). Each particular disease 

(such as CVD) would affect special aspects of 

patients' life. In order to improve patients' health, it 

would be helpful if clinicians detect affected 

situations that are more limited. A suitable scale 

could help service providers distinguish the real 

aspects of patients' life needing improvement. 

Since CVD as a group of common chronic 

diseases causes some limitations in patients' life, a 

proper scale to measure the level of its 

disablement in different aspects can help 

cardiologists and other service providers to 

improve patients' health. An effective scale 

supposed to be helpful should have many positive 

characteristics. Not only should it have acceptable 

psychometric properties (e.g., validity and 

reliability), but it also should be well designed 

based on the culture, literature, and some other 

characteristic of the respondents [10].   

Since an effective assessment tool in the form of a 

questionnaire must be valid, reliable, and 

unbiased, this study aims to introduce and prepare 

a valid and reliable questionnaire to measure the 

level of participation and autonomy of Persian 

patients with cardiovascular disease. This scale is 

supposed to help cardiologists and other 

stakeholders provide appropriate treatment and 

sufficient health services to improve the health of 

CVD patients. This study intends to determine the 

validity and reliability of the Persian version of a 

participation and autonomy scale (IPA-p) in 

patients with positive angiography.  

 

Materials and Methods 

This psychometric properties assessment study 

was conducted to determine the validity (face, 

content, construct, and criterion) and reliability of 

the Persian version of the IPA questionnaire in 

patients with positive coronary angiography in 

Rafsanjan in 2017. The Ethics Approval No was 

IR. RUMS. REC.1396.49. 

There were two groups of respondents in our 

study: a) ten experts with different disciplines were 

invited for assessing face validity, content validity 

ratio (CVR), and content validity index (CVI), b) two 

hundred and two people with positive coronary 

angiography results and their relatives were 

recruited for measuring construct and criterion 

validity and reliability.   

According to the sample size determination 

method in the factor analysis, the minimum 

required sample size is 5 to 10 people for each 

subscale in the questionnaire [11]. The 

questionnaire had 9 original parts and 1 section 

added to the Persian version of the scale [12]. 

Thus, the minimum number of respondents 

required in this study was 100. Regarding a 

response rate of 50%, 202 patients were invited 

and requested to sign the consent form. 

Respondents were randomly selected from the list 

of patients with positive coronary angiography in 

Ali Ebne Abitalib Hospital. The inclusion criteria 

included positive coronary angiography confirmed 

by a cardiologist and age over 18. The exclusion 

criteria included age less than 18 years and 

dissatisfaction with participation in this study. 

Since the cultural background of Persian 

respondents was different from those whom the 

original IPA scale was designed for and some of 

the questions seemed to be unfamiliar to patients, 

this questionnaire was literally localized for the 

present target population after its forward and 

backward translation. For instance, some words of 

the original IPA were replaced with completely 

different words with the same concept among 

Persian CVD patients. At last, the final version of 

the questionnaire (IPA-p) was prepared after 

accurate literary editing.  

Ten experts in four fields of psychology, 

biostatistics, epidemiology, and cardiology were 

invited to evaluate the face validity. The experts 

completed a face validity evaluation checklist 

containing items about the simplicity of questions, 
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comprehensibility of questions, and the formulation 

of items.  

The content validity ratio (CVR) and content 

validity index (CVI) were both calculated using 

their view. After careful review of IPA-p by the 

experts, the relevance of each item to the 

theoretical domains and its appropriateness, the 

necessity of each item was scored as "1- not 

necessary, 2- not necessary but useful, and 3- 

necessary". Based on these scores, CVR for each 

item was calculated using the following formula: 

(where "ne" was the number of experts who gave a 

score of 3 to the item (e.g., the "necessary" 

choice), and N was the total number of experts) 

[13]. 

 

Formula 1.  

2

2
N

N
ne

CVR





 

 

Then, CVI for all items was calculated (e.g., the 

average of CVRs) [14]. In content validity 

assessment, according to the Lawshe table, based 

on the evaluation of 11 experts, a CVR higher than 

0.59 and a minimum CVI value of 0.70 is required 

[13]. 

To assess construct validity, both materials and 

factor analysis were conducted. In the former, the 

correlation between the score of each item and the 

total score of the related domain, as well as the 

correlation between the mean scores of each 

domain with the total score of the scale, were 

calculated [15]. Exploratory factor analysis was 

performed to confirm the factor structure of the 

scale. In order to check the adequacy of the 

sample size, index Kaiser-Meyer-Olkin measure 

(KMO) was used; further, to assess the 

significance of the matrix correlation data, Bartlett's 

test of sphericity was used. The latter was 

performed using Principal Components and 

Varimax rotation. The factor extraction criterion, 

the scree plot, and the Eigenvalues of more than 

one were considered the main factors [16]. 

Confirmatory factor analysis was then used to 

examine the fitting of the scale and confirm the 

results of the exploratory factor analysis. 

Fitness indicators fall into three groups: Absolute, 

Comparative, and Parsimonious, each of which 

provides different information about the fitness and 

appropriateness of the model. In this analysis, a) 

the chi-square/degree of freedom (CMIN / DF) is 

less than 3, b) the Tucker-Lewis index (TLI), the 

normed fit index (NFI), Comparative fit index (CFI), 

and Incremental fit index (IFI) are greater than 

0.90, c) Parsimonious normed fit index (PNFI) and 

adaptive fit index (Parsimonious comparative fit 

index; PCFI) are greater than 0.50, and d) the root 

mean square error of approximation (RMSEA) is 

less than 0.08. 

In order to evaluate the Construct and Criterion 

validity of the IPA-p scale, patients (n=202) were 

asked to complete the questionnaire. Patients who 

were not literate enough to read the questions 

were assisted by patients' companions or study 

interviewer. In the absence of a golden test 

needed for assessing the scale criterion validity, 

the research team decided to use the objective 

data collected from patient's relatives. Thus, the 

relatives who were living with patients (wife, 

husband, son and daughter) were requested to 

complete a copy of IPA-p for answering the items 

about patients' performance in different domains. 

The correlation between the scores of the different 

domains in the questionnaires completed by 

patients and their relatives was used to measure 

the criterion validity of IPA-p [17]. 

To evaluate the reliability of IPA-p, the scale was 

again completed by the same 202 participants in 

30-45 days after the first scale completion. 

Respondents who did not refer to the clinic at the 

time of the second completion were contacted 

through telephone calls. After completing IPA-p on 

the second occasion, the Intera-class correlation 

coefficient (ICC), Split-half, Test-retest, and 

Cronbach's alpha coefficient were computed to 

measure the reliability of the scale. Information 

about some demographic factors, including age, 

gender, educational level, occupation, marital 

status, economic status, and family history of heart 

disease, were also obtained.  

Statistical analysis was performed using SPSS 

version 21 and Amos version 20. Also, the 

significance level was 0.05. 

 

Results 

Mean age of patients was 61.14 ± 11.24 years 

(min = 29 and max = 91 years). Of the patients, 

122 (60.4%) were male, 200 (99%) married, 94 

(46.5%) illiterate, and also 64 (31.7%) had no 

degree, 32 (15.8%) had diploma, 5 (2.5%) 

associate's degree, 4 (0.2 3% a bachelor's degree, 

and 3 (1.5%) a master's degree. Twenty-eight 

people (13.9%) were unemployed, 74 people 

(36.6%) were housewives, 19 people (9.4%) were 

employees, and 81 people (40.1%) did not report 

having any specific job. About 50% of patients (99 

people) reported a positive family history of heart 

disease. 

To evaluate face validity, 80.0% (n = 8) of experts 

reported the overall ability of IPA-p to assess the 
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extent of participation and autonomy of CVD 

patients in their private and social life as "high and 

very high" Ninety percent (n = 9) of experts 

expressed the clarity and simplicity of IPA-p items 

to be "high and very high" Sixty percent (n = 6) of 

experts believed that the quality of sentence 

structure and comprehensibility of items were "high 

and very high" However, only 40.0% of experts (n 

= 4) announced that the number of IPA-p items 

was sufficient. The ability of the questionnaire to 

evaluate its different domains based on experts' 

points of view is presented in Table 1. 

 
Table 1. Frequency distribution of experts based on their points of view about the ability of the IPA-p items to evaluate its 
domains among respondents (n=202) 

Option 

Domains 

Very low 

n (%) 

Low 

n (%) 

Moderate 

n (%) 

High 

n (%) 

Very high 

n (%) 

Mobility 0 (0) 0 (0) 2 (20) 6 (60) 2 (20) 

Self-care 0 (0) 0 (0) 2 (20) 7 (70) 1 (10) 

Household tasks and family role 0 (0) 0 (0) 2 (20) 5 (50) 3 (30) 

Looking after money 0 (0) 1 (10) 5 (50) 2 (20) 2 (20) 

Leisure 0 (0) 0 (0) 5 (50) 3 (30) 2 (20) 

Social relations 0 (0) 1 (10) 0 (0) 6 (60) 3 (30) 

Paid work 0 (0) 0 (0) 5 (50) 4 (40) 1 (10) 

Help and support of others 0 (0) 2 (20) 4 (40) 3 (30) 1 (10) 

Education and learning 0 (0) 1 (10) 3 (30) 4 (40) 2 (20) 

Religious affairs 0 (0) 1 (10) 0 (0) 6 (60) 3 (30) 

 
 

Based on experts' points of view, CVR (for each 

item) and CVI (for the scale) were calculated for 

the IPA-p scale to measure its content validity. The 

results showed that the amounts of CVR for IPA-p 

items ranged from 0.63 to 1. The amount of CVI 

was 0.94, confirming the content validity of the 

IPA-p scale and the amounts of CVR. 

Items of IPA-p belonged to 9 domains of "mobility", 

"self-care", "household tasks and family role", 

"looking after money", "social relations", "paid 

work", "religious affairs", and two new factors were 

extracted according to the exploratory factor 

analysis in the study (material, spiritual, 

educational needs, and the impact of the disease 

on various aspects of life). The results interestingly 

showed about 73% of the variance of the scale 

scores to be explained by these nine factors. The 

acceptable load factor was more than 0.4 [18]. 

In other words, the data collected by the IPA-p 

scale showed that all its items belonged to the 

related domains, confirming its construct validity. 

Further, the KMO value for the scale was 0.906, 

indicating the adequacy of the sample size. In 

addition, the Bartlett value was 4668.015, which 

was statistically significant (P <0.001). The results 

showed that the implementation of factor analysis 

for the obtained data could be justified [19].  

The results of fitting goodness indexes based on 

the 9 factors model are presented in Table 2.  

 
Table 2. General indexes of fitting the IPA-p questionnaire in patients with positive angiography (n=202) 

Index 
 

Value 
CMIN/ DF TLI IFI NFI CFI PCFI PNFI RMSEA 

Calculated 1.484 0.924 0.936 0.828 0.935 0.802 0.710 0.049 
acceptable value < 3 >0.90 >0.90 >0.90 >0.90 >0.50 >0.50 <0.08 

* CMIN/ DF: Chi-square/degree of freedom, TLI: Tucker-Lewis index, IFI: Incremental fit index, NFI: Normed fit index, 
CFI: Comparative fit index, PCFI: Parsimonious comparative fit index, PNFI: Parsimonious normed fit index, RMSEA: 
Root mean square error of approximation 

 
According to the table, the model had a very good 

overall fit. In order to measure the construct validity 

of IPA-p, material analysis was conducted, and the 

correlation of the mean score of each domain with 

the total mean score of the scale was examined. 

The correlation coefficients ranged between 0.445 

to 0.846. These coefficients were all positive and 

statistically significant (P <0.001) (Table 3). 

Given the need to assess criterion validity, the 

correlation coefficients of the mean scores of the 

ten domains obtained from patients with the mean 

scores of those obtained from patients' relatives 

(n=202) were calculated. These correlation 

coefficients ranged between 0.443 and 1.0, 

indicating a moderate to perfect correlation (Table 

3). 
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Table 3. Correlation coefficients between mean scores of each domain obtained from patients and their relatives 

(criterion v.) and between the mean scores of each domain with the mean total score of the scale (construct v.)  (n=202) 

Domains Criterion validity Construct validity 

Mobility 0.711 0.809 

Self-care 0.755 0.819 

Household tasks and family role 0.764 0.846 

Looking after money 0.595 0.635 

Leisure 0.720 0.789 

Social relations 0.605 0.765 

Paid work 1 0.524 

Help and support of others 0.503 0.479 

Education and learning 0.443 0.445 

Religious affairs 0.663 0.734 

 
The results indicated that Cronbach's alpha 

coefficient for the total scale was 0.962. Split-half 

coefficients for domains ranged between 0.173 

and 0.820, and for the total scale was 0.825. The 

amount of ICC was also 0.363. The range of Test-

retest coefficients for ten domains was 0.270 to 

0.736, and for the total scale was 0.807. The 

results confirmed IPA-p as a reliable scale for use 

among positive coronary angiography patients. 

 

Discussion 

Since no scale is introduced to measure the 

degree of participation and autonomy in patients 

with positive coronary angiography (as well as no 

other CVDs) on publication so far, this is the first 

study designed to provide a valid and reliable scale 

for this purpose. The initial stage of our research 

showed that IPA-p had been designed properly 

and its items had been well situated. Further, 80% 

of experts in our study believed that the IPA-p 

ability to evaluate the extent of participation and 

autonomy of study patients (as a big proportion of 

people with CVD) in their private and social affairs 

was "high and very high," showing acceptable face 

validity. However, some experts (and also some 

patients) suggested that adding the 'sexual 

relationship' domain would even increase its 

coverage. They reported that a written 

questionnaire could be a suitable opportunity for 

patients to state (despite its embarrassment) their 

needs that could improve their quality of life. We 

concluded that adding this new domain to the IPA-

p scale, in particular, when applied among CVD 

patients, might improve its ability to discover more 

vulnerable domains of patients' life.  

Our results also showed a good content validity of 

IPA-p based on the amounts of CVR (0.63 – 1.0) 

and CVI (0.94). According to the Lawshe table, if 

CVR values are higher than 0.62 and the minimum 

CVI value is 0.70, content validity is good [20, 21]. 

According to Vazirinejad et al., 60% of experts 

believed that the Persian version of IPA was 

excellent to measure participation and autonomy in 

Persian MS (Multiple Sclerosis) patients. Their 

results suggested the 'religious affairs' domain to 

be added to IPA-p [12]. Our results confirmed the 

'religious affairs' as a helpful domain to be added 

to the Persian version of the scale. Further to what 

was done by Vazirinejad et al., content validity was 

also measured and confirmed based on CVR and 

CVI in the present study.   

Our results showed that the level of participation 

and autonomy reported by patients via IPA-p was 

similar to that reported by their relatives, confirming 

the IPA-p criterion validity to be acceptable.  

Materials and factor analysis of IPA-p among 

positive coronary angiography patients confirmed 

its construct validity. Although Murano et al. 

reported a weak correlation between mean scores 

of different domains of IPA and its total mean 

score among Japanese diabetic patients [22], our 

results showed high correlation coefficients 

ranging between 0.148 and 0.776, confirming the 

acceptable construct validity of IPA-p for use 

among CVD patients. The exploratory factor 

analysis also showed that the design of IPA-p for 

applying among CVD patients was acceptable as 

the model had a good overall fit. In the present 

study, about 73% of the variance in the IPA-p 

overall score was explained by the 9 factors 

extracted from the model. In Cardol et al., only 4 

factors (the original version of IPA) were extracted 

from the model, being responsible for 68% of the 

total IPA scores variance in neurologic patients [9]. 

The construct validity of the Finnish version of the 

IPA scale among MS patients was confirmed by 

Karhula et al. applying confirmatory factor analysis 

[23]. 

It should be noted that in our study, the IPA-p 

scale has 10 domains because the 'religious 

affairs' domain was added. Although the 

exploratory factor analysis reduced the number of 

domains to 9, the reduced domain was not that of 

'religious affairs,' showing its appropriateness. This 

reduction was due to a few items not completely 

understood by our respondents. For instance, the 

third item in the 'paid work' domain that was also 
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related to that of 'social relations' was added to this 

domain by the model. These items could be 

corrected in the final version of IPA-p for applying 

among CVD patients. 

A tool has good reliability when Cronbach's alpha 

coefficient is equal to or greater than 0.7 [24]. In 

the current study, Cronbach's alpha coefficient for 

the total IPA-p scale was 0.926. The Split-half 

coefficient and ICC for the scale were 0.825 and 

0.363, respectively. Further, the Test-retest 

coefficient for IPA-p domains ranged between 

0.270 and 0.736, and for the total scale mean 

score was 0.807, all confirming the reliability of the 

IPA-p scale for use among positive coronary 

angiography patients. We concluded that the IPA-p 

scale has good reliability for applying among this 

group of patients. In Cardol et al.'s study, 

Cronbach's alpha coefficient for IPA ranged from 

0.84 to 0.87 among MS patients, indicating good 

reliability [9]. Ghaziani et al. showed the range of 

Cronbach's alpha coefficient to be 0.698 to 0.817 

for use among Danish patients. Also, the Kappa 

correlation coefficient was 0.37 to 0.88, and ICC 

was reported as 0.701 to 0.818 [25]. Suttiwong et 

al. showed the Thai version of the IPA to have 

good reliability with an ICC of 0.76 to 0.96, and the 

range of Cronbach's alpha coefficient was 0.86 to 

0.96 [26]. Hammar et al. also measured the 

reliability of IPA among adults aged 70-99 years 

old, and the range of Test-retest correlation was 

between 54-100% [27]. In a different study on 

neurological patients conducted by Cardol et al., 

the Cronbach's alpha coefficient of the English 

version of IPA was 0.81-0.91 [28]. 

There were some limitations in the present 

research, including the lack of a representative 

sample of respondents (both experts and patients) 

and the unwillingness of some respondents to help 

with the survey.  

 

Conclusion 

In this study, the face and content validity of the 

IPA-p scale for applying among positive coronary 

angiography patients were both confirmed. IPA-p 

also had acceptable construct and criteria validity, 

as well as high reliability. Adding some items as 

the sexual performance domain to the scale might 

make it more comprehensive for measuring the 

level of participation and autonomy of Persian-

language positive angiography patients.   
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