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Development and Psychometric Validation of a Scale to Assess Information Needs in Cardiac Rehabilitation: The INCR Tool
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Abstract
Objective: to develop and psychometrically-validate a tool to assess information needs in cardiac rehabilitation (CR) patients. 
[bookmark: _GoBack]Methods: After a literature search, 60 information items were identified. To establish content validity, they were reviewed by an expert panel (N=10). Refined items were pilot-tested in 34 patients on a 5-point Likert-scale from 1 “really not helpful” to 5 “very important”. A final version was generated and psychometrically-tested in 203 CR patients. The internal consistency was assessed using Cronbach's alpha, test-retest reliability via the intraclass correlation coefficient (ICC), the dimensional structure through AN EXPLORATORY factor analysis, and criterion validity was assessed with regard to patient’s education and duration in CR.
Results: Cronbach's alpha was 0.96 and ICC was 0.85. Criterion validity was supported by significant differences in mean scores by educational level (p<0.05) and duration in CR (p<0.001). Factor analysis revealed six factors: exercise/stress/risk; heart/work/social; medication; safety; nutrition; and barriers/goals.. The mean total score was 4.08±0.53. Patients rated safety as their greatest information need. 
Conclusion: The INCR Tool was demonstrated to have good reliability and validity.
Practice Implications: This is an appropriate tool for application in clinical and research settings, assessing patients’ needs during CR and as part of education programming.
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1. Introduction
Cardiovascular Diseases (CVDs) are the leading cause of mortality worldwide [1] and are a significant contributor to morbidity and health-related costs [2]. Moreover, up to 90% of risk for a myocardial infarction (MI) for instance, is due to modifiable behaviours [3]. A key aim to cardiac rehabilitation (CR), a comprehensive risk reduction program, is not only improve physical health and quality of life but to equip and support people to develop the necessary skills to successfully self-manage [4,5]. 
According to the British Association of Cardiovascular Prevention and Rehabilitation, there are seven core components of CR: health behaviour change and education; lifestyle risk factor management; psychosocial health; medical risk factor management; cardioprotective therapies;  long-term management; and audit and evaluation [5]. Studies have shown that when all core components of CR programs are applied in a comprehensive and systematic fashion, including patient education, it has a significant impact on mortality, improved functional capacity, and decreased re-hospitalization and overall medical costs [6,7].
Knowledge of health and disease is necessary, although not sufficient, for successful patient self-management of coronary artery disease [8-10]. Studies have shown that patient education is related to healthier patient choices in daily life, and to better management of cardiac disease [10-18]. It has also been shown to relate to fewer adverse outcomes, and even to regression of coronary disease.
In the CR population, it has been reported that some patients understand little of what has happened to them or how to manage their lives in the aftermath of their treatments. Unfortunately, some patients also report that they would want and need more information than they usually receive in the course of CR [15]. In order to plan and deliver an effective CR educational intervention, it is important to have precise information about what patients know regarding cardiac disease and secondary prevention, and also to identify their information needs [19]. Indeed, the literature highlights the importance of a comprehensive understanding of patients’ health information needs as a logical first step in developing educational programs.
Despite the fact that there studies assessing information needs of patients following revascularization [20-22], acute coronary syndrome [23,24], MI [25-38], and heart failure [39,40], to our knowledge, there are no validated tools to assess information needs in CR patients [19]. Given wait times to start CR are often upwards of two months [41], patient information needs are likely very different at program inception than they were at the time of hospitalization. In addition, a previously literature review failed to identify any available and validated tool to assess information needs in coronary patients in cardiac rehabilitation programs [19].
The objective of this study was to develop and psychometrically-validate a new tool to assess information needs in CR (INCR) patients. 
2. Methods
2.1. Design and Procedure
This study was reviewed and approved by the Toronto Rehabilitation Institute Research Ethics Board. The design consisted of a series of cross-sectional, observational studies. 
First, a broad search of research in articles and books was performed to identify the most important information that coronary patients need to know about their disease and its’ management. A literature review of studies and tools examining information needs of coronary patients was also undertaken. Based on this review, an inventory of these elements was developed into a first version of the questionnaire. This was then emailed to 20 healthcare professionals who were experts in CR. They performed a content analysis, verifying if the new instrument was appropriate for administration in a CR population and evaluating clarity of the questions. Items were refined based on the findings.
Second was a pilot study to verify the applicability of the INCR instrument, and to evaluate patient understanding of the items (clarity). Here a convenience sample of coronary patients that finished their CR programs and had previously-agreed to be contacted about research opportunities were recruited. Results were used to further refine the INCR tool.
Third, a psychometric validation was performed. The refined tool was administered to a larger sample of current CR participants from 2 CR programs. The questionnaire was re-administered two weeks after the first application in 25 randomly-selected participants to assess test-retest reliability. Data were collected between January and April of 2012.
2.2.Participants
For the pilot test, graduates of the Toronto Rehabilitation Institute CR program were surveyed. For the psychometric-validation of the INCR Tool, a convenience sample of current CR patients from two institutions were recruited: Toronto Western Hospital and the Toronto Rehabilitation Institute, both of the University Health Network in Toronto, Ontario, Canada. These programs are 4-6 months in duration. The inclusion criteria were the following: confirmed coronary artery disease diagnosis or multiple cardiovascular risk factors (such as hypertension and diabetes). The exclusion criteria were the following: younger than 18 years old, lack of English-language proficiency, any significant visual or cognitive condition or serious mental illness which would preclude the participant’s ability to answer the questionnaire. 
2.3. Measures
To assess clarity, the expert panel and pilot study patients were asked to rate each information item Likert-type scale [42] ranging from 1 (not clear) to 10 (very clear).
CR participants from the pilot study and psychometric-validation were characterized according to sex, age, educational level and family income, comorbidities, cardiac risk factors and history, and duration of participation in CR. All characteristics were self-reported. 
2.4. Statistical Analyses
To investigate the psychometric properties of the new tool, the internal consistency, the test-retest reliability, criterion validity and the factor structure were assessed. The internal consistency was assessed by Cronbach's alpha. Values higher than 0.60 were considered acceptable, reflecting the internal correlation between items and factors [43]. The test-retest reliability was assessed through the intraclass correlation coefficient (ICC). Criterion validity was assessed by comparing INCR scores by participant’s level of education and duration in CR, using t-tests and Pearson’s correlation respectively. Item completion rates were also described. As subjects are rating importance, ceiling and floor effects are likely not applicable [44].
The dimensional structure was analyzed through exploratory factor analysis. The main component method for factor extraction was used, considering only those that presented eigenvalues > 1.0. After the selection of the factors, a correlation matrix was generated, where the associations between items and factors were observed through factor loadings greater than 0.30 on only one factor. The varimax method with Kaiser normalization was used to interpret the matrix [45].
Finally, a descriptive analysis of the INCR Tool was performed. A mean total score was computed to reflect total information needs. T-tests, one-way analysis of variance and chi-square tests were used as appropriate to assess differences in INCR scores based on patient’s socio-demographic and clinical characteristics. SPSS Version 17.0 was used for entering, cleaning and analyzing the data and the level of significance was set at 0.05 for all tests. Where more than 10% of the items were missing, the data were excluded from further analysis.
3. Results
3.1. Participants Characteristics
	For the content validation, there were 10 (50%) clinicians, and 10 (50%) researchers who reviewed the items. For the pilot test, 50 CR graduates who agreed to be contacted were contacted. Thirty-four (68%) responded, of which 15 (44%) were female. Respondents had a  mean age of 69.4±8.4, and had participated in a mean of 11±6.5 months of CR.
	For the psychometric validation study, 290 coronary patients participating in CR (representing approximately 25% of total annual CR patients) were approached to participate in this study during the recruitment phase. Two hundred and three (70%) participants signed the consent form and completed the INCR tool. The characteristics of these participants are presented in Table 1. To assess test-retest reliability, 25 of these participants were randomly-selected and ask to complete the INCR.
3.2.Development of the Tool
Through the literature review, 60 items were identified and comprised the first version of the INCR Tool. The mean clarity rating by the experts was 8.56±1.99. Item ratings are shown in Table 2. No changes were made in the scale. 
After this review, the items were formatted for patient administration with Likert-type response options as follows: 1 = really not important; 2 = not important; 3 = neutral; 4 = important; and 5 = very important. On the top of the page, patients were asked to report their current educational needs about each item following the Likert scale. The items were grouped into 11 areas: the heart (physiology, symptoms, surgical treatments), nutrition, exercise/physical activity, medication, work/vocational/social, stress/psychological factors, general/social concerns, emergency/safety, diagnosis and treatment, risk factors, and barriers/goal setting.
3.3.Pilot Testing
The 34 participants took a mean of 11.45±4.8 minutes to complete the INCR. Regarding the evaluation of clarity, mean clarity of the items was 8.21 and no items had mean clarity scores lower than 6 (ratings are shown in Table 2). These results indicated that the questionnaire was understood by the target population. 
3.4.Psychometric Validation
The INCR was administered to the CR participants from 2 programs, and the mean scores are shown in Table 2. The reliability was assessed by Cronbach's alpha, and the INCR Tool was considered internally consistent (α=0.96). The test-retest reliability was evaluated through the intraclass correlation coefficient (ICC), which at 0.85 for the overall scale exceeded the minimum recommended standard of 0.70 [46]. Test-retest ICCs for each item were computed, and the ICCs for items 15, 25, 59, and 60 did not meet the minimum recommended standard. Item completion rates are also shown in Table 2. As displayed, items 54, 55, 56 and 57 demonstrated floor effects, and all 60 items demonstrated ceiling effects.
With regard to criterion validity, total INCR scores were compared by education level and by duration in CR. As shown in Table 2, patients with lower educational level had significantly greater information needs than those with higher education (p<0.05). Regarding duration in CR, there was a correlation between this characteristic and total needs (r=0.15; p<0.001): patients in the first 4 months of the program had significantly higher needs compared to patients finishing the program (5-6 months of duration). In addition, patients participating in the program for more than 6 months had significantly higher needs compared to regular participants (at most 6 months). 
The dimensional structure was evaluated through exploratory factor analysis. The results from the Kaiser-Meyer-Olkin index (KMO=0.788) and Bartlett’s Sphericity tests (X²=15,360.78, p<0.001) indicated that the data were suitable for factor analysis. Six factors were extracted, representing 67.5% of the total variance. Table 3 shows the factor loadings for each item. All factors were internally-consistent, and well-defined by the items and knowledge areas of the questionnaire. Factor 1 reflected exercise/physical activity, stress/psychological factors, and risk factors (α=0.93); Factor 2 the heart, work/vocational/social, and general/social concerns (α=0.88); Factor 3 medication (α=0.93); Factor 4 emergency/safety, and diagnosis/treatment (α=0.88); Factor 5 nutrition (α=0.87); and, Factor 6 barriers/goal setting (α=0.69).
3.5.Information Needs
The mean total score was 4.08±0.53. Forty-seven percent of patients identified all items as very important. Analyses (t-tests, one-way analysis of variance and chi-square tests as appropriate) were performed to evaluate differences in mean INCR scores by patients’ socio-demographic and clinical characteristics. As shown in Table 1, scores were only related to gender (p=0.02), educational level (p=0.03) and duration in CR (p<0.001). 
Means and standard deviations of each item are reported in details in Table 3.
Regarding the 11 subject areas of the tool, participants rated emergency/safety (mean=4.53±0.71), the heart (mean=4.32±0.63), and stress/psychological factors (mean=4.29±0.7) as the areas with the greatest information needs; and work/vocational/social (mean=3.61±1.09), general/social concerns (mean=3.83±1.13) and risk factors (mean=3.83±0.79) as their lowest information needs. Mean and standard deviation of each area is reported in Table 4.
4. Discussion and Conclusion
4.1 Discussion
Education is a core component of CR, and is necessary to promote patient understanding of secondary prevention strategies and adherence to these strategies. Herein, a new tool to assess CR participant’s information needs has been developed and psychometrically-validated through a rigorous process. Internal reliability, test-retest reliability, content and criterion validity as well as factor structure were all established, and demonstrate the utility of this tool.  In particular, results should inform review of educational programs provided to patients within CR.
	The overall mean, as well as many of the 11 subject areas means were all quite high, demonstrating that CR participants consider most of the 60 information items to be “important”. This also highlights the importance of CR, where patients have repeated contacts with the program, so there is sufficient opportunity to provide such comprehensive education. Clearly, it would be difficult to convey all the information patients deemed important in a clinic visit, although written patient education materials can be provided. 
Although the provision of education to patients with acute cardiac disorders has been a predominant theme in the literature over the past 20 years, to our knowledge, there is no available tool in the literature that addresses information needs during CR. Studies have being assessed information needs of cardiac patients following different conditions; however timing is an important framework in this context, and information needs may vary from when the patient is at home, after discharge and during rehabilitation [19,33].
Results of the present study are generally consistent with those reported previously in MI patients. In particular, the emergency/safety [25,29,32] and medication [25,27,32,35] subject areas were highly concordant. However, there are differences in the present study compared to literature. Firstly, the present study revealed a stress/psychological factor as a subject area, which is not well documented as a need in some studies [32]. Thus, knowing about risk factors is described as the highest information need in different studies [25,27,38] but, surprisingly, not in this study.
There are some limitations to this study which should be stated. First, a sample size of at least 50 patients is generally considered adequate for the assessment of test-retest reliability [47], yet only 25 were tested in the current study due to time constraints. There are some elements of the scale, which require further assessment. Construct validity was not tested, and this should form the basis for future study. Moreover, future research is needed to assess whether the scale is sensitive to change, such as following participation in the education components of CR, or to test implementation of new education materials. Finally, whether the INCR is a valuable and valid tool to identify information needs in individual patients should be explored.
4.2. Conclusion
In conclusion, the INCR Tool proved to have strong psychometric properties, providing preliminary evidence of the reliability and validity of the INCR Tool to assess information needs in CR patients. It is hoped this tool can support CR evaluation of their program’s education component, and promote greater provision of information consistent with patient’s identified needs.
4.3. Practice Implications
Good patient education involves assessing needs [15,16,19,32], setting goals and objectives, implementing a teaching plan, and evaluating outcomes. Before implementing patient education programs, it is prudent to evaluate what information is needed. The availability of this valid needs assessment tool is essential to evaluate the information needs of CR patients and to tailor the information component of these programs. Then tools such as the CADE-Q (Coronary Artery Disease Educational Questionnaire) [48,49] can be administered to determine whether patients have the learned the information they perceived as important.
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