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Abstract: Aims: This study aimed at providing an Italian short version of the ‘healthcare needs scale for youth with congenital heart disease’ (I-HNS-CHD-s), describing its construct validity and reliability. Methods: A multi-method and multi-phase design were adopted. Phase one referred to the cultural-linguistic validation of the original scale into Italian. Phase two tasted content and face validity of the Italian-translated scale. Phase three included the psychometric validation process of scale, encompassed two different steps: first cross-sectional data collection (sample A) purposed at determining the psychometric characteristics of the I-HNS-CHD-s, using an exploratory factor analysis (EFA). Then, a second round of cross-sectional data collection (sample B) was performed using the version of I-HNS-CHD-s derived from the previous step, and it purposed at confirming the scale factor structure and at assessing its reliability. Results: I-HNS-CHD-s showed evidence of face and content validity, adequate construct and internal consistency and stability. Specifically, I-HNS-CHD-s had 14 items kept by four domains, labelled as follows: Healthcare education, clinical support, emotional support, continuum of care. These domains were predicted by a second-order factor, which was labelled as Healthcare needs. Overall I-HNS-CHD-s encompassed only the items that showed high performance in the psychometric analysis. Accordingly, I-HNS-CHD-s is a shorter form of the original scale (14 items instead of 25). Conclusions: I-HNS-CHD-s is a psychometrically robust measure of the healthcare and psychosocial needs of Italian adolescents and young adults with congenital heart disease.
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1  Introduction

Congenital heart diseases (CHD) are the most prevalent birth defects, representing a major global health problem [1]. With a prevalence of 8 out of 1000 live births [2], the CHD are the leading causes of birth-associated defects [3]. To date, 1.3 million children live with a CHD worldwide [4,5], and approximately 90% of them grown up to adulthood, acknowledging the advancements in treatments [6]. The increasing survival of children with CHD challenges healthcare systems in managing the healthcare transition from pediatric-related services to adult-related ones, which requires to put the attention on the age-specific patients’ healthcare needs [6].

The transition from pediatric-related services to adult-related settings is defined as the transition clinic, which represents a pivotal period for adolescents and young adults with CHD [7,8]. More precisely, transition clinic includes several changes referred to patients and their families [7,9]. Overall, transition clinic aims to enhance the experience of living with CHD [10], the health-related quality of life [11], the perception of social and family support [12], the health literacy [13], the access to care [14], and the patient-provider relationship [15]. However, the assessment of the patients’ psychosocial needs is so far challenging, due to the paucity of valid and reliable self-report measurements that are specific for adolescents and young adults with CHD [16,17]. This undermines the possibility to implement the transition clinic taking into account the general psychosocial needs among youth with CHD, beyond their clinical characteristics.

Furthermore, the psychosocial changes of adolescents with CHD could be complex, acknowledging their increased need to functionally cope with the challenges required by the social demands, given by the increased commitment in social activities, school, and peer-relationships [7,8]. For this reason, the assessment of psychosocial needs of young patients with CHD could allow to implement more supportive and effective care programs [18]. In addition, the assessment of psychosocial needs has to be supported by evidence of validity in the different cultures, as the individual’s perception of psychosocial needs might be influenced by cultural characteristics [19,20].

Overall, there is a lack of available self-report scales allowing the assessment of psychosocial needs of young patients with CHD. Recently, Chen and colleagues developed the ‘healthcare needs scale for youth with CHD’ (HNS-CHD) [21]. The HNS-CHD is the only available scale to assess the healthcare needs of adolescents and young adults with CHD, considering the psychosocial challenges [21]. Thus far, HNS-CHD is available in traditional Chinese and English: It shows evidence of validity and reliability among Taiwanese youth with CHD, and it was translated in English even if there is not yet available a psychometric testing among English-speaking adolescents and young adults [21]. HNS-CHD is not currently available for clinical practice in Italy, as its Italian validation was not yet performed. An accurate validation is required before adopting HNS-CHD in a different context than Taiwan, as the different cultures might reflect different psychometric proprieties (factor structures) [22]. Furthermore, HNS-CHD encompassed 25 items; for this reason, it could result as slightly demanding for responders, as per the need of dedicating time for adequately answering to the questionnaire. For these reasons, this study was aimed at providing the Italian short version of HNS-CHD (I-HNS-CHD-s), describing its translation, adaptation and validation.

2  Methods

2.1 Study Design

This study has a multiphase (three phases) design. Phase one referred to the cultural-linguistic validation of the HNS-CHD into the Italian language, developed by the research team of this study. Phase two tested the content and face validity of the Italian-translated HNS-CHD, involving a panel of experts. Finally, phase three included the psychometric validation process to identify which items required to be modified or deleted, as for resulting ambiguous. More precisely, the psychometric validation phase encompassed two different steps: the first step comprised of the first cross-sectional data collection (sample A) to determine the psychometric characteristics of the I-HNS-CHD-s, using an exploratory factor analysis (EFA). Then, the second step comprised of the second round of cross-sectional data collection (sample B) using the version of I-HNS-CHD-s derived from the previous step to confirm the I-HNS-CHD-s factor structure using a confirmative factor analysis (CFA) and to assess its reliability (i.e., internal consistency).

2.2 Instrument

The HNS-CHD is a self-reported instrument aimed to assess the healthcare and psychosocial needs of young patients with CHD. In the original validation study, the HNS-CHD encompassed 25 items and measured three domains of healthcare needs that adolescents and young adults with CHD may report: health management, health policy, and individual and interpersonal relationship. The young patients with CHD are asked to assign a score based on a 5-point Likert scale (where 1 = not important at all and 5 = very important) for each item of the scale. Higher scores indicated that a need was more perceived as crucial. HNS-CHD was firstly designed and initially validated in the Taiwan setting, and it has been shown to have adequate psychometric characteristics (i.e., stability and reliability) [21].

2.3 Phase One: Cultural and Linguistic Validation

The phase one of this study was aimed to achieve the Italian cultural-linguistic validation of the original instrument (HNS-CHD), as it was unavailable in Italian. Translating the HNS-CHD into Italian use required considerable effort by researchers to maintain the quality of the translation. Consequently, the methodology used throughout this phase strictly followed an adaptation of Brislin’s classic translation model [23], according to some recent Italian cultural-linguistic validations [24]. This phase was performed with a combined translation and bilingual techniques. Translation involved a group of four translators to ensure appropriate back-translation. Specifically, a project manager (RC) was identified by the research team at the beginning of the translation process to control the rigor of the overall translation. Then, two bilingual translators prepared two Italian versions of the HNS-CHD: each Italian version was blindly back-translated into English by two other translators. Finally, the four translators had a meeting to forward translate the two different versions and find consensus on the optimal translation (forward translation).

Subsequently, the final Italian version of HNS-CHD was tested in a group of 10 adult volunteer CHD patients, with good cognitive abilities, assessed using the six-item screener test [25]. This pilot testing was performed to assess the clarity of the items using a four-point Likert scale (1 = not clear, 4 = completely clear). The degree of agreement in the discussion group and among patients involved in pilot testing was assessed using Fleiss’ Kappa index. A value of 0.70 was considered as the cut-off point to indicate adequate consensus [26]. This first phase was conducted in an Italian cardiac research hospital, from August to December 2018.

2.4 Phase Two: Quantitative and Qualitative Content Validity

The Italian-translated HNS-CHD was tested for both quantitative and qualitative content validity, following a standardized methodology. The quantitative content validity followed the methodology developed by Lawshe [27], involving a panel of 16 experts (panelists), who were nurses and physicians specialized in CHD transition care and research methodology. They aimed to rate the pertinence (i.e., essential contents) and the relevance (i.e., appropriateness) of each item with the objective of its measurement. For this reason, two specific index of quantitative content validity were computed to assess the level of agreement among the raters: (a) Content Validity Ratio (CVR) to assess the pertinence through a three-point ordinal scale (1 = not pertinent; 2 = useful but not pertinent; 3 = highly pertinent) and (b) Content Validity Index (CVI) to assess relevance, through a four-point ordinal scale (1 = not relevant; 2 = somewhat relevant; 3 = quite relevant; 4 = highly relevant) [28]. According to CVR’s formula, that is (Ne –N/2)/(N/2), in which the Ne is the number of raters indicating “essential” and N is the total number of raters, each item was considered pertinent when the obtained CVR matched a score >0.60 [29]. The CVI index was calculated using two approaches. Firstly, we computed item level (I-CVIs), followed by scale level (S-CVI) using the average of the I-CVIs scores as described by Polit [28].

Conversely, qualitative content validity (i.e., face validity) was determined based on the same expert panelists’ understanding of the items and their views about the overall concept that they purported to measure [28]. The authors were asked to answer three open-ended questions, and their responses were then transcribed verbatim. The questions sought to explore the clarity of the wording used for each item and to identify areas of ambiguity or possible misinterpretation. All the answers were analyzed using a narrative approach to summarize whatever themes emerged [30]. This phase was performed in an Italian cardiac research hospital in the north of Italy, between January and May 2019.

2.5 Phase Three: Construct Validity (Psychometric Proprieties Assessment)

This phase was performed using a multicenter cross-sectional design with two rounds of convenience samplings. The involved centers were two: one in the north of Italy (Milan) and one in the south of Italy (Naples). The first step (sample A) was carried out to determine the psychometric characteristics of the I-HNS-CHD-s and to delete ambiguous items, while the second step (sample B) was needed to corroborate the most plausible factor structure derived from the analysis on the sample A. The first data collection was made from June to October 2019, and the second collection of data between November 2019 and March 2020 in two cardiac research hospitals.

Adolescents and young adults with CHD were invited to fill the I- HNS-CHD-s (the version derived from content validity for sample A, and the version derived from the analysis on sample A for collecting data on sample B), a sociodemographic form; instead, clinical data were retrieved from medical records. Sociodemographic data were sex, age, marital status, employment, education level of patients. Clinical data were body mass index (BMI), CHD complexity [in accordance with the classification defined by Warnes [31], and New York Heart Association (NHYA) functional classification. Eligible patients have been assessed considering the following inclusion criteria, which were consistent with the ones identified by researchers who developed HNS-CHD: [21] (a) Aged between 15 and 24 years; (b) with a diagnosis of CHD in accordance with 2018 AHA/ACC Guideline for the Management of Adults With Congenital Heart Disease [32]. The exclusion criteria were given by the presence of chromosomal abnormalities, such as Down’s syndrome and Marfan’s syndrome, cognitive impairment, assessed using Six Item Screener (SIS: if SIS ≤ 4), and by inadequate knowledge of the Italian language.

2.6 Data Analysis

Descriptive statistics were performed on the demographic and clinic characteristics of the two samples (i.e., samples A and B) and for the items, including the skewness and kurtosis to ascertain their normality.

For sample A, data were analyzed by exploratory factor analysis (EFA) using maximum likelihood (ML) estimation with a Geomin oblique rotation for maximizing and simplifying factor loadings and their interpretation. EFA is a multivariate technique aimed to explore the underlying structure (factors) of observed variables (items) and the relationships between factors and items [33]. Previous authors suggested that to perform EFA it is recommended a sample size of 10 participants per item [34]. Considering that the items in this stage of scale development were sixteen, the desirable sample comprised of 160 adolescents or young adults with CHD. Before proceeding with the EFA, the Bartlett’s test and the Kaiser-Meyer-Olkin (KMO) index were used to assess the factorability of the correlation matrix. The number of factors to be extracted was based on an analysis of the eigenvalues, the scree test, and the easy of model interpretation [35]. Items whose loading value was >0.30 were kept, and items showing cross-loadings (factor loadings higher or equal to 0.30 in different domains) were removed, as they were considered ambiguous by responders [35]. After the removal of items exhibiting cross-loadings in the most plausible factor structure, a second round of data collection was needed for performing a confirmatory factor analysis (CFA) on sample B to validate the most plausible factor structure model derived from the EFA for Sample A.

According to VanVoorhis and Morgan indications, we needed to enroll 50 CHD patients for each domain (estimated sample = 200 CHD patients) to perform a CFA [36]. The following fit indices were considered to evaluate the CFA model, as well as EFA: omnibus fit index (χ2); χ2/degree of freedom (between 1.5 and 5 is acceptable), comparative fit index (CFI) (values > 0.900 indicated an acceptable fit); root mean square error of approximation (RMSEA) (values < 0.060 indicated an acceptable fit); and the weighted root mean square residual (WRMR) (values 1.0 indicated an acceptable fit). In addition, the possible presence of a single second-order factor was examined, hypothesizing an underlying more general factor of “healthcare and psychosocial needs”, which could explain the intercorrelations between the first-order factors. The χ2 difference tests were performed to evaluate the adequacy of possible competing models, which may explain the observed relationships as well. To compute the χ2 difference tests, we needed to consider both the difference of the χ2 values of the two competing models and the difference of the degrees of freedom. If the χ2 difference is significant, the model with more satisfactory parameters of fit to data is the most suitable solution. In case the χ2 difference is not significant, both models demonstrated to fit the data equally well.

Finally, internal consistency was tested using the McDonald’s ω, as an estimate of the general factor saturation of a test [37]. Omega’s coefficient (ω) was calculated on each domain and the overall scale, both sample A and sample B. A level of ≥0.7 was considered acceptable [38]. All statistics were calculated with α = 5%, using SPSS, version 22 (IBM Corp., Armonk, NY, USA) and Mplus 7.1 (Muthen & Muthen, Los Angeles, CA, USA).

2.7 Ethical Consideration

This study was approved by the Research & Ethical Committee of San Raffaele Hospital (Italy) (Protocol n. 9/int/2018 of 8th February 2018), in accordance with the international ethical principles (Good Clinical Practice, GCP) and the Italian legal requirements for non-interventional studies. All participants were informed about the aims and the method of the study, and they were asked to provide their written informed consent. Parents or legal tutors had to sign the written consent of adolescents aged under eighteen. Participants of each phase were also informed about the confidentiality of their.

3  Results

3.1 Phase One: Cultural and Linguistic Validation

The consensus discussion between four translators required two discussion rounds, which lasted roughly 120 minutes in total, for ensuring the equivalence of the translated concepts [39]. The ratings indicated high agreement between the English and Italian meaning for each item (Fleiss’ K = 0.95 in rating the agreement on the translation). Overall, the items’ wording choice had two principal challenges: The first was referred to the term “illness or disease”, because patients with CHD do not consider their congenital heart defect an actual disease but a “condition”; accordingly, the Italian translation with the term “condition” was preferred. The second challenge was the understanding and translation of “applying for catastrophic illness cards” (item 24), which translation is described in Tab. 1. Then, the pilot test of Italian items of HNS-CHD on the group of 10 adults with CHD assessed the clarity and comprehensibility of each item. The majority of their comments highlight the ‘simplicity’ of items. Participants were mainly male (n = 7; 70%) and the mean age was 34.8 years (standard deviation, SD = 9.1), and their level of agreement computed through the Fleiss’ K index was 0.90.

3.2 Phase Two: Quantitative and Qualitative Content Validity

The involved panelists were mainly females (n = 12; 75%), with a mean age of 37.4 years (SD = 13.14). Eleven of them were nurses and five were physicians. They reported to have a mean of 12.8 years (SD = 9.84) of working experience. All panelists had a postgraduate education. Three rounds of panel discussions were needed to obtain satisfactory CVRs, I-CVIs and S-CVI; during each round of discussion, critical items were identified. As Tab. 1 explains, CVR and I-CVIs’ indices for items 4, 10, 13, 14, 15, 19, 23, 24, and 25 had low values (i.e., <60) [40], suggesting their inadequacy for the Italian context, as their contents were redundant with the meaning of other items. After the removal of redundant items, S-CVI was equal to 0.86, indicating the adequacy of the translated I-HNS-CHD-s (Tab. 1).
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3.3 Phase Three: Construct Validity (Psychometric Proprieties Assessment)

The first data collection (sample A) of the phase three comprised a sample of 152 young patients with CHD. The demographic and clinical characteristics of the sample A are summarized in Tab. 2. The majority of the included patients were males (58.5%), single (97.4%), students (84.2%), and with a mean age equal to 18.17 years (SD = 3.12). According to Warnes classification [31], 22% of the enrolled patients had a simple CHD (n = 27) and 23.7% had a severe complex CHD (n = 36), while 39.5% showed a moderate CHD (n = 60).

The correlation matrix coming from the answers to the I-HNS-CHD-s in sample A was considered suitable for the EFA, due to the Bartlett’s test of sphericity was significant [χ2(120) = 1183.70; p < 0.05], and the KMO was 0.918. The study of the eigenvalues, the scree test and the interpretation of the items kept by their underlying factors suggested that the four-dimension model was adequate to explain data (χ2(62) = 121.381, p < 0.001; χ2/df = 1.95; RMSEA = 0.047; 90% CI [0.009–0.071]; CFI = 0.982; TLI = 0.964; SRMR = 0.029). As shown in Tab. 3, the four-dimension model explained the 77.60% of the total variance; factor loadings and each domain’s variance after rotation are described in Tab. 3. We also tested a concurrent factor model with three-dimension factor structure data, as per the original factor structure of the scale (χ2(41) = 88.68, p < 0.001; χ2/df = 2.16; RMSEA = 0.088; 90% CI [0.069–0.093]; CFI = 0.912; TLI = 0.901; SRMR = 0.059). The χ2 difference test between four-dimension and three-dimension models was significant (Δχ2 = 32.701; Δdf = 21; p-value = 0.049), indicating that only one model was more adequate in explaining data; accordingly, considering the fit indices, the four-dimension model was considered the most plausible solution to determine the psychometric structure of I-HNS-CHD-s.

In sample A, given the interpretation of the relationships between items and latent factors described in Tab. 3, the domains were re-labelled as follows to capture the meaning of the items: (a) Healthcare education; (b) clinical support; (c) emotional support, and (d) continuum of care. However, items 9 (i.e., make an effort to facilitate parent–child interaction, such as communicating worries) and 12 (i.e., improve self-assessment and self-control abilities and engage in a physical activity that enhances health) showed important cross-loadings. Then, items 9 and 12 were considered ambiguous as their wording encompassed meanings ranging from the assessment to the continuum of care. Accordingly, items 9 and 12 were removed before the subsequent data collection for the next validation stage.

The second cross-sectional data collection (sample B) comprised 141 young patients with CHD. Tab. 2 shows the socio-demographic and clinic characteristics of the enrolled patients. The confirmatory model (χ2(73) = 186.801, p < 0.0001; χ2/df = 2.56; RMSEA = 0.105; 90% CI [0.087–0.124]; CFI = 0.956; TLI = 0.921; SRMR = 0.055) showed evidence of the adequacy of the four-factor model, with all items significantly retained on the respective domain (Tab. 3). A second-order CFA was also performed to determine the presence of a single second-order factor for explaining the relationship between first-order factors (χ2(73) = 189.761, p < 0.0001; χ2/df = 2.59; RMSEA = 0.103; 90% CI [0.087–0.125]; CFI = 0.956; TLI = 0.921; SRMR = 0.055). The χ2 difference test between the two models showed no significant difference, thus indicating that both models explained data as well. Given the presence of a second-order factor, a total score of healthcare needs was also computed. Overall, I-HNS-CHD-s showed adequate internal consistency [mean(standardised domain)(SD) = 70.02 (16.41); McDonald’s ω = 0.76], as well as each sub-scale domains: Healthcare education reported the McDonald’s ω = 0.84 [mean(standardised domain)(SD) = 78.33 (17.21)]; clinical support reported the McDonald’s ω = 0.71 [mean(standardised domain)(SD) = 68.20 (21.68)]; emotional support showed the McDonald’s ω = 0.65 [mean(standardised domain)(SD) = 70.80 (20.13)]; continuum of care had the McDonald’s ω = 0.71 [mean(standardised domain)(SD) = 57.80 (23.32)].
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4  Discussion

This study was designed to validate HNS-CHD into Italian and to provide evidence of the validity and reliability of the adapted, translated and shortened scale (I-HNS-CHD-s). Given that the transition from childhood to adulthood of patients with CHD involves different aspects of life (e.g., morphological, sexual, psychological changes), measuring their healthcare and psychosocial needs is pivotal to address the challenges perceived by patients through specific supportive and educational strategies aimed at enhancing patients’ self-resources [18].

This study demonstrated that I-HNS-CHD-s has adequate validity and reliability. The validation process was aimed at adapting the original scale into the Italian context, maintaining the contents derived from the original items [22]. However, the final number of items included in the last validation step and the dimensionality of I-HNS-CHD-s differ from the original scale [21]. Accordingly, the original scale comprised of 25 items kept by three domains (i.e., health management, health policy, and individual and interpersonal relationships), while the I-HNS-CHD-s encompassed 14 items kept by four domains. The four domains of I-HNS-CHD-s are healthcare education, clinical support, emotional, and continuum of care. Specifically, healthcare education and clinical support kept the items that were retained by the domain of health management in the original study [21]. Likely, emotional support embodied some items that were previously retained by the domain of health policy, specifying a narrower field of policy in the current study, as per the meaning of the items that highlight the patients’ need for being supported by healthcare professionals. The domain of continuum of care is mainly based on the items that were previously kept by the domain of individual and interpersonal relationships; more precisely, it represents a narrower filed of the previously domain of relationships, as it highlights those relationships needed to guarantee a continuity of care [21]. Thus, the Italian version is a shorter version of the original scale. The differences related to the factor structure between I-HNS-CHD-s and HNS-CHD could be explained by two main reasons.

First, according to the study performed by Chen et al., the original HNS-CHD exhibited evidence of initial validation. Its psychometric structure was assessed by a principal component analysis, which is an approach mainly useful for achieving data reduction, by extracting linear composites of observed variables (items) for maximizing their explained total variance [41]. As this approach simplifies the information detected by the items into main components, it helps to achieve an initial validation, but it lacks in determining the nature of a latent variable that linearly influences the items [41]. In other words, the principal component analysis helps to reduce multiple items into fewer components that summarize their variance, while EFA using maximum likelihood determines the nature of and the number of latent variables (theoretical scale domains) that account for observed variation and covariation among items. For this reason, our study further explored the psychometric nature of the scale, as EFA using maximum likelihood allows researchers to identify the domains (latent factors) that predict the patterns of correlation among items, and to determine the psychometric nature of the domains. Furthermore, as this study has a multi-phase design, a second data-collection was used to perform confirmative analysis for corroborating the results of EFA. I-HNS-CHD-s is a shorter version of HNS-CHD where the items that showed lower psychometric performance were deleted to generate the final version of the scale. Second, the context of the investigation could influence the psychometric structure of a self-report scale [42], as cross-national and cross-cultural research is needed to determine whether adolescents and young adults with CHD of different cultures similarly interpret the items.

Overall, higher scores in each domain indicate higher needs. Considering the descriptive statistics derived from the scores in this study, it seems that the need for healthcare education represented a priority for the responders, followed by the need for emotional support and clinical support. The need for interventions to sustain the continuum of care reported the lowest mean score. These results are consistent with previously described evidence about the specific educational interventions aimed at enhancing healthy behaviours among Italian adolescents with CHD, in which the need for healthcare education was considered a priority [7,8], as well as it was also described in other cardiovascular diseases [43]. I-HNS-CHD-s has the potential of assessing and, subsequently, addressing the healthcare and psychosocial needs in a tailored way, as it allows clinicians to detect the needs that are more perceived by adolescents and young adults with CHD.

4.1 Limitations

This study has some limitations. Firstly, caution is required in generalizing the study’s results, as the study was comprised of a sample of Italian patients; for this reason, we have no information about the measurement equivalence of the psychometric structure derived from this research. Future research should test the different levels of the measurement equivalence of I-HNS-CHD-s, such as configural invariance, metric invariance, scalar invariance, and strict invariance. These further tests could clarify whether the adopted psychometric structure of I-HNS-CHD-s could be used in different contexts and cultures. However, we can consider the adopted analytical approach as the most prudent method in assessing the psychometric structure of the scale, even if cross-national research is required to verify whether the items are perceived in the same way by patients when translated in other languages. Secondly, the enrolled samples (samples A and B) were selected using a convenience approach and a cross-sectional data collection; for this reason, we were not able to perform factor analysis with longitudinal data to detect the psychometric structure of the scale over time.

4.2 Final Scoring Procedure

We recommend standardizing each domain score to 0–100, as well as the overall scale score. I-HNS-CHD-s does not include items to be reversed. For this reason, the scoring procedure is described as follows: Healthcare education = [sum (item 1, item 2, items 4–6)–5) × (100/20)]; Clinical support = [sum (item 3, item 8, item 9)–3) × (100/12)]; Emotional support = [sum (item 7, item 10, item 11)–3) × (100/12)]; Continuum of care = [sum (items 12–14)–3) × (100/12)]. Total score I-HNS-CHD-s = [sum (items 1–14)–14) × (100/56)].

4.3 Conclusion

I-HNS-CHD-s encompassed 14 items, which were explained by four domains: Healthcare education, clinical support, emotional support, and continuum of care. Overall, I-HNS-CHD-s showed adequate evidence of validity and reliability. I-HNS-CHD-s could be used by clinicians when it needed the assessment of healthcare and psychosocial needs of adolescents with CHD. Each domain represents a cluster of healthcare and psychosocial needs perceived by adolescents with CHD. I-HNS-CHD-s is a short-form of the HNS-CHD and it presents an updated factor structure that allows different scorings. Given that the factor structure derived from this study supports a new approach to score the healthcare and psychosocial needs of adolescents and young adults with CHD, future research could be useful to test at an international level the new factor structure for its measurement equivalence.

5  Abbreviations and Units

5.1 Abbreviations

CHD = congenital heart disease

HNS-CHD = healthcare needs scale for youth with CHD

I-HNS-CHD-s = shortened and Italian version of the healthcare needs scale for youth with CHD

CVR = content validity ratio

I-CVIs = content validity indices (item-level)

S-CVI = content validity indices (scale-level)

BMI = body mass index

EFA = exploratory factor analysis

CFA = confirmatory factor analysis

KMO = Kaiser-Meyer-Olkin index

CFI = comparative fit index

RMSEA = root mean square error of approximation

WRMR = weighted root mean square residual

SD = standard deviation
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Table 2: Socio-demographic and chinic characteristics ot the samples A and B

EFA CFA
Sample A (n = 152) Sample B (n = 141)
N % N %
Sex Male 89 58.5 78 55.3
Female 63 41.5 63 447
Marital status Single 148 97.4 137 97.1
Murried 4 2.6 4 2.9
Employment Student 128 84.2 118 83.7
Employed 24 15.8 23 16.3
Education Primary school 2 13 2 13
Secondary school 46 30.2 33 234
High school 79 52 76 54.0
Bachelor degree 25 16.5 30 21.3
CHD classification Simple CHD 27 19.8 20 14.2
Moderate CHD 60 395 57 40.5
Complex CHD 36 23.7 54 383
Missing 29 17 10 7.1
NYHA Class I 119 78.3 117 83.0
Class II 25 16.5 15 10.6
Class III 8 52 7 5.0
Class IV 0 0 2 1.4
M DS M DS
Age years (M; SD) 18.17 312 17.50 3.427

BMI kg/m2 (; SD) 22.20 3.84 21.29 3.78
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Table 1: CVR, I-CVI and S-CVI of I-HNS-CHD-s

CVR  Interpretation

I-CVI

Interpretation S-CVI

Item 1 (— item 1%)

Provide more information about the illness and clarify doubts promptly.

(Ricevere informazioni esaustive riguardo la mia condizione e aver chiarimenti
tempestivi in merito ad ogni dubbio).

Item 2 (— Item 2%)

Simultaneously explain the condition to the patient and family caregiver.

(Ricevere spiegazioni riguardo la mia condizione in presenza delle persone che si
prendono cura di me).

Item 3 (— Item 3%)

Encourage the patient to learn health self-management.

(Ricevere incoraggiamento per imparare ad autogestive la mia salute).

Item 4 (delated after phase 2)

Discuss the importance and methods of weight control.

(Discutere sull’importanza e sui metodi per il controllo del mio peso corporeo).

Item 5 (— Item 4%)

0.63 Essential

0.63 Essential

0.88 Essential

0.13 Not essential

0.88

1.00

0.75

0.56

Relevant

Relevant

Relevant

Not relevant

Increase the patient’s knowledge about the course of the disease. 1.00 Essential 0.81 Relevant
(Incrementare le mie conoscenze in merito al decorso della mia condizione).
Item 6 (— Item 5%)
Discuss the progression, prevention and management of symptoms with the patient. 0.88 Essential 100 Relevant
(Discutere dell’evoluzione, della prevenzione e della gestione dei sintomi della mia
condizione).
Item 7 (— Item 6%*)
Teach the patient how to recognize symptoms. 0.63 Essential 0.81 Relevant 0.86
(Educarmi su come riconoscere i sintomi della mia condizione).
Item 8 (— Item 7%)
Discuss the significance and importance of regular follow-up. 0.88 Essential 1.00  Relevant
(Discutere sul significato e sull ‘importanza dei controlli medici regolari).
Item 9 (delated after phase 3)
Make an effort to facilitate parent—child interaction, such as communicating worries. 100 Essential 0.88 Relevant
(Supportarmi nella relazione con i miei genitori, come nella condivisione delle mie
preoccupazioni).
Item 10 (delated after phase 2)
Encourage parents to assist children in learning about self-care. 038 Not essential 0.50 Not relevant
(Incoraggiare i miei genitori ad assistermi nell imparare [’autogestione della mia
condizione).
Item 11 (— Item 8*)
Cultivate a positive attitude towards the illness. 1.00 Essential 1.00  Relevant
(Sostenermi a coltivare un atteggiamento positivo verso la mia condizione).
Item 12 (delated after phase 3)
Improve self-assessment and self-control abilities and engage in a physical activity that
enhances health. 0.88 Essential 1.00  Relevant
(Incoraggiarmi a migliorare la capacita di autogestione della mia condizione come
intraprendere un’attivita fisica per migliorare la mia salute).
Item 13 (delated after phase 2)
Encourage timely communication with teachers and provide information about the 0.50 Not essential 0.56  Not relevant
disease, such as instructions about medications, exercise and work.
(Incoraggiarmi nella corretta comunicazione con insegnanti, come nel fornire loro
informazioni relative alla mia condizione, alla terapia farmacologica e alla tolleranza
allo sforzo fisico).
Item 14 (delated after phase 2)
Encourage timely communication with employers and provide information about the
disease, such as instructions about medications, exercise and work. 038 Not essential 056 Not relevant
(Incoraggiarmi nella corretta comunicazione con i datori di lavoro, come nel fornire
loro informazioni relative alla mia condizione, alla terapia farmacologica e alla
tolleranza allo sforzo fisico).
Item 15 (delated after phase 2)
Maintain a sense of personal privacy. 0.38 Not essential 0.44  Not relevant
(Tutelare la mia privacy).
Item 16 (— Item 9%)
Appreciate empathy from others. 1.00 Essential 0.81 Relevant
(Essere empatici nei miei confronti).
Item 17 (—> Item 10%)
Value the companionship of going to a doctor. 0.63  Essential 1.00  Relevant
(Riconoscere il valore di chi si prende cura di me).
Item 18 (— Item 11%)
Establish a feasible medical referral system and follow-up care system. 0.63  Essential 0.81 Relevant
(Identificare una figura professionale di riferimento per i miei controlli).
Item 19 (delated after phase 2)
Set up individualized medical records. 0.13 Not essential 0.50 Not relevant
(Creare una cartella clinica personalizzata ed accessibile).
Item 20 (— Item 12%)
Shorten the health service gap between urban and rural areas. 0.88  Essential 0.81 Relevant
(Ridurre il divario fra le mie cure in ospedale e a casa).
Item 21 (— Item 13%)
Establish connections with a network resource. 0.63 Essential 100  Relevant
(Ricevere informazioni sulle associazioni disponibili di persone con la mia stessa
condizione).
Item 22 (—> Item 14%)
Provide a health passport, which records physiological data and the status of
(Ricevere materiale informativo in merito all’educazione sanitaria, come la terapia
medica, possibili attivita fisiche, controlli nel tempo e la possibilita di gravidanza).
Item 23 (delated after phase 2)
ﬁ;’g:;}s)tzrr;?ify the patient and parents regarding the results of applying for catastrophic 025 Not essential 056 Not relevant
(Ricevere informazioni sul mio stato di eventuale invalidita).
Item 24 (delated after phase 2)
Simplify the administrative procedures for obtaining a catastrophic illness card. 0.25 Not essential 0.50 Not relevant
(Ricevere supporto nella richiesta di eventuale stato di invalidita).
Item 25 (delated after phase 2)
Provide individualized health information. 0.38 Not essential 0.44  Not relevant

(Ricevere informazioni personalizzate riguardo la mia condizione).

Legend: * Items at the end of validation process.
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Table 3: Psychometric evaluation: item selection and exploratory phase (Phase 3, first data collection), construct validity (Phase 3, second data collection)

EFA Factor Loadings (Sample A; n = 152)

CFA Factor Loadings (Sample B: n = 141)

Mean + SD Healthcare Clinical Emotional Continuum Mean = SD Healthcare Clinical Emotional Continuum
education support support of care education support support of care
Item 1 4.29 +0.79 0.645 —0.121 0.286 —0.059 Item 1 4.17+0.93 0.651
Item 2 4.09 +0.89 0.447 0.182 0.282 -0.086 Item2 4.08 +0.91 0.629
Item 3 3.82+1.01 0.236 0.471 —0.094 0.307 Item3 3.78 £ 1.07 0.682
Item 4 4.11 £0.82 0.699 0.053 —-0.032 0.162 Item4 3.99+0.96 0.693
Item 5 4.04 +0.93 0.727 0.127 0.004 0.062 Item 5 4.03 +0.97 0.831
Item 6 4.18 +£0.92 0.496 0.187 0.023 0.146 Item 6 4.01 +0.97 0.753
Item 7 3.73+£0.98 0.152 0.273 0.308 0.155 Item7 3.73+£9.92 0.753
Item 8 3.46 +1.09 -0.225 0.484 0.448 0.164 / /
Item 9 3.70 £ 1.12 0.134 0.734 0.089 —0.003 Item 8 3.64 + 1.02 0.734
Item 10 3.86 £ 0.97 0.391 0.476 0.033 —0.001 / /
Item 11 3.67+1.12 0.232 0.943 0.140 0.160 Item9 3.56+1.11 0.628
Item 12 391 +£0.96 0.110 0.150 0.502 0.176 Item 10 3.93 +0.95 0.514
Item 13 3.94 +1.01 0.207 —0.056 0.629 0.100 Item 11 4.03 + 1.00 0.578
Item 14 336+1.14 0.151 —0.172 0.035 0.768 Item 12 3.30+1.18 0.690
Item 15 297 +1.17 -0.143 0.222 0.125 0.673 Item 13 2.83+£1.17 0.642
Item 16 3.68+1.13 0.229 0.224 —0.013 0.374 Item 14 3.59+£1.08 0.679
Explained Overall = 77.60% 30.11% 29.12% 8.35% 10.00% Overall = 74.31% 29.75 26.87 8.12 9.57
variance
McDonald’s ® Overall =0.78 0.82 0.78 0.70 0.72 Overall = 0.76 0.84 0.71 0.65 0.71
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