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Psychosocial Adjustment to Illness Scale in family caregivers of patients with Parkinson’s Disease: Spanish validation study

Abstract

Psychosocial adjustment to a complex and disabling long-term condition like Parkinson´s disease is a complex, dynamic, cyclical and interactive process. Family caregivers, face multiple challenges that require a significant effort in terms of psychosocial adjustment, which must be considered by healthcare professionals in order to provide a holistic care. The patients’ self-report version of the Psychosocial Adjustment to Illness Scale (PAIS-SR), which has been validated in Spain for use in Parkinson’s disease, is designed to evaluate the psychosocial adjustment of patients. Our purpose was to validate the Spanish PAIS-SR version for caregivers of patients with Parkinson’s disease. An open, national cross-sectional study with one point-in-time evaluation and retest was carried out in 450 family caregivers of patients with Parkinson’s disease. Data were collected in Spain from April 2016 to September 2017. The psychometric analysis performed showed that the Spanish version of the PAIS-SR for caregivers presents adequate indicators of reliability, internal and external validity, and is structured according to the seven-domain model proposed by the author of the instrument.
What is known about this topic
· Psychosocial adjustment to Parkinson’s disease (PD) is a complex, dynamic, cyclical and interactive process with a significant impact on quality of life of the patient and their family members.
· Psychosocial Adjustment to Illness Scale – Self Reported (PAIS-SR), is designed to evaluate the psychosocial adjustment of patients and their close family members to illness.
What this paper adds
· This is the first study that analyzes the psychometric properties of the PAIS-SR in family caregivers of patients with PD.

· PAIS-SR is a reliable and valid instrument to evaluate psychosocial adjustment of family members of patients living with PD, and presents a close relationship with health-related quality of life.
Keywords: PAIS-SR, psychosocial adjustment, Parkinson’s disease, family caregivers, psychometric properties, validation study
Introduction
Parkinson’s disease (PD) is the second most-common neurodegenerative disease, after Alzheimer’s disease, and affects 1% of all people over 60 years of age in industrialized countries (Mosley et al., 2017). The prevalence of PD is increasing and the number of PD patients is expected to double by 2030 (Dorsey et al., 2007). It is a complex and disabling long-term condition that manifests through a combination of motor and non-motor symptoms with a considerable psychosocial impact on the patients and their family caregivers (Lees et al., 2009, Stanton et al., 2007). In particular, the psychosocial burden resulting from motor and non-motor symptoms is the main cause of reduced quality of life (Cubo et al., 2009, Soundy et al., 2014, Todorova et al., 2014).
Considering the psychosocial impact of PD and other long-term conditions on family members, some psychosocial factors have been associated to the adjustment to illness in family caregivers, such as their resilience and family functioning (Toledano-Toledano & Domínguez-Guedea, 2019, Toledano-Toledano et al., 2019). In fact, a positive family functioning and a greater support between family members may contribute to a lower perception of burden in caregivers and to a higher perception of well-being (Toledano-Toledano & Domínguez-Guedea, 2019, Toledano-Toledano & Contreras-Valdez, 2018). 

Therefore, management strategies are needed to minimize the psychosocial impact of disease and maximize quality of life, as well as to ensure optimal resource utilization and reduce the majority of costs, which normally originate from outside the formal health care system (Findley, 2007). In this regard, health care and policy are shifting focus from the illness to the person and how the person adjusts to the psychosocial changes that the illness produces (Findley, 2007, Toledano-Toledano & Contreras-Valdez, 2018, World Health Organization Regional office for Europe, 2012). Consequently, phenomena such as psychosocial adjustment to illness take on a significance that goes beyond biomedical management of the disease to include patients’ and family caregivers’ experience of the process (Portillo et al., 2015).
Psychosocial adjustment to a complex and disabling long-term condition like PD is a complex, dynamic, cyclical and interactive process in which different factors and mechanisms play key roles (Ambrosio et al., 2015, Duran et al., 2009). Evidence shows that PD affects not only patients, but also family caregivers, with a significant impact in their daily living (Portillo et al., 2015, Suzukamo et al., 2006). Daily factors as coping strategies, personality, values and beliefs, and life experiences have a direct effect on the psychosocial adjustment process (Navarta-Sanchez et al., 2016, Stanton et al., 2007). In this way, family caregivers of people living with PD, face multiple challenges that require a significant effort in terms of psychosocial adjustment (de Ridder et al., 2008, Gilbar & Harel, 2000, Zaragoza et al., 2014).

Family caregivers of a patient living with a chronic illness can be defined by their relationship, living arrangements and care input (WHO, 2015). They can be involved in providing hands-on care or in organizing care delivered by others, sometimes from distance too (WHO, 2015). The family caregiver experience of living with chronic illness needs to be addressed in order to provide appropriate support for the family unit (patient and the family caregiver) (Årestedt, Benzein & Persson, 2015). Thus, interventions focused on improving the process of living with a chronic illness as PD, should involve patients and family caregivers to achieve positive results in terms of self-care, anxiety and readmission rates (Deek et al., 2016). In this way, in order to improve psychosocial adjustment of patients and family caregivers living with PD it is essential to use feasible and valid instruments to help professionals understand and evaluate the psychosocial circumstances of individual patients and family (Kang & Ellis-Hill, 2015, Prizer & Browner, 2012, Soundy et al., 2014, World Health Organization Regional office for Europe, 2012).
To this regard, the Self Reported version of the Psychosocial Adjustment to Illness Scale (PAIS-SR) is designed to evaluate the psychosocial adjustment to illness of patients and their close family members in the previous 30 days (Derogatis, 1986). The scale has two versions: one for patients and another for family caregivers. The PAIS-SR is currently one of the most widely used scales worldwide to measure psychosocial adjustment to illness of patients living with heterogeneous cancer, cardiac-bypass patients, patients with irritable bowel syndrome, and patients with PD (Derogatis, 1986, Dumitrascu & Stanculet, 2006, Welsh et al., 2000). Other studies using the PAIS-SR have reported the psychometric properties of the instrument with diverse populations such as breast cancer patients (Cronbach’s alpha coefficients >0.62 (Kolokotroni et al., 2017)); or kidney, heart, liver, lung, and marrow transplant candidates (Cronbach’s alpha coefficients ranging from 0.50 to 0.86, and high correlations with other related measures (Rodrigue et al., 2000)). When applied to a sample of organ transplant patients (Feurer et al., 2004), the PAIS-SR showed internal consistency (Cronbach’s alpha >0.83), and external validity with the SF-36 mental (MCS) (r=0.65, p<0.001) and physical (PCS) (r=0.72, p<0.001) components. Only the PAIS-SR healthcare orientation scale was not associated with the SF-36. In the original validation study of the instrument (Derogatis, 1986), reliability coefficients ranged from 0.63 to 0.80, from 0.12 to 0.93, and from 0.47 to 0.85 (in samples of renal dialysis, lung cancer, and cardiac patients respectively). In addition, convergent validity of the PAIS-SR with other related measures such as the Global Adjustment to Illness Scale (Derogatis, 1976) (r=0.81) or the SCL-90-R (Derogatis, 1983) (r=0.60) was found. All this body of evidence shows that the PAIS-SR may be an adequate instrument to measure psychosocial adjustment to a wide range of chronic illnesses. However, there is no Spanish version of the instrument available. For this reason, considering the importance of evaluating the psychosocial adjustment to illness of family caregivers of patients with PD, and the large amount of Spanish-speakers in the world (British Council, 2014), this study was conceived to fill that gap existing in the literature. Consequently, the main purpose was to analyze the psychometric properties of the Spanish version of the PAIS-SR in family caregivers of patients with PD.
Methods
Design

We performed an open, national cross-sectional study with one point-in-time evaluation and retest. The present study is part of a comprehensive research program (https://www.unav.edu/web/programa-renace) aimed at designing multidisciplinary education interventions to help patients with long-term conditions, in particular PD, and their family caregivers to adjust and live with this complex disabling condition. 
Participants
The sample comprised family caregivers of patients with PD from twenty-five regional branches of the Spanish Parkinson Federation (see Figure 1). Participants were recruited through the Spanish Parkinson Federation instead of through the National Health care system because of the high reach that associations have in the community in Spain. Participants were recruited by means of consecutive sampling from April 2016 to September 2017. Inclusion criteria were a) over 18 years of age, b) family of a patient with PD in all stages, c) the relative (one or more persons) involved in the patient home, d) native Spanish speaker, and e) able to read and understand questionnaires properly. Exclusion criteria were refusal to participate and not meeting all the inclusion criteria.
‘Please insert Figure 1 about here’

The sample size was estimated to fulfill the rule of 5 to 10 participants per item (Stebbing, 2012). Therefore, considering that the PAIS-SR is a 46-item scale, a minimum sample size of between 230 and 460 family caregivers was estimated, which is an excellent sample for validation purposes.
Measures
Sociodemographic form. This form was used to collect data on gender, age, marital status, educational level, employment situation, relationship with the patient with PD, length of time as family caregivers of the patient with PD, income in addition to the ordinary salary due to the disease, and presence of disease (Toledano-Toledano et al., 2019).
Psychosocial Adjustment to Illness Scale – Self-Report (PAIS-SR). The PAIS-SR is designed to be completed directly by the respondent to evaluate psychosocial adjustment to illness via 46 items grouped in the 7 primary domains: I. Health care orientation (8 items), II. Vocational environment (6 items), III. Domestic environment (8 items), IV. Sexual relationships (6 items), V. Extended family relationships (5 items), VI. Social environment (6 items), and VII. Psychological distress (7 items) (Derogatis, 1986). Each item is rated on a 4-point Likert scale (Derogatis & Derogatis, 1990). The scale can be interpreted at the global level, at the domain level, or at the specific-item level (Derogatis, 1986). The global score indicates the patient’s psychosocial adjustment to illness in general, whereas the domain scores and item scores can help with the assessment of specific areas or aspects of the psychosocial adjustment to illness (Derogatis & Derogatis, 1990). A global score over 62 points indicates that the person presents difficulties in his or her adjustment to illness. That is, higher PAIS-SR scores imply poorer psychosocial adjustment to illness. 
36-Item Short Form Health Survey (SF-36). This is a 36-item self-reported instrument that assesses eight aspects of health-related quality of life: physical functioning, role limitations due to physical health, role limitations due to emotional problems, social functioning, pain, energy, emotional well-being, and general health (International Test Commission, 2010). The higher the score, the better the health-related quality of life. However, it is important to note that the SF-36 Scoring Manual (Saris-Baglama et al., 2010) does not provide a way to calculate a single measure of health-related quality of life, (i.e., an SF-36 global score). According to its developers, it is not useful to combine the two SF-36 summary measures to produce an overall score of health-related quality of life (Lins & Martins Carvalho, 2016, Ware & Sherbourne, 1992).
For this study, we used the version validated in Spanish (Vilagut et al., 2005), which has internal consistency coefficients greater than 0.7 in most of the scales, with the exception of that related to social functioning, which is slightly lower (International Test Commission, 2010). We included this questionnaire to assess convergent validity because health-related quality of life is known to be associated with psychosocial adjustment to illness (Suzukamo et al., 2006). More specifically, health-related quality of life in family caregivers of patients living with a long-term condition such as PD is linked to a positive psychosocial adjustment to illness (Navarta-Sanchez et al., 2016).
Procedure
In the first phase of the study, authorization from the original author of the PAIS-SR (Derogatis, 1986) was obtained to translate and then validate the instrument. Four bilingual experts in neurological diseases and psychosocial research translated the instrument to obtain the Spanish version (Portillo et al., 2019). The translation was performed following the standard guidelines recommended for intercultural adaptation of psychology questionnaires (Gudmundsson, 2009, International Test Commision, 2010, Muñiz et al., 2013). The result of this process was the Spanish version of the PAIS-SR (Portillo et al., 2019). A pilot survey was then carried out on a sample of 21 family caregivers of patients with PD. The comments and suggestions that emerged in the pilot survey were discussed, and minor changes were made to the final validated Spanish version of the PAIS-SR for family caregivers of patients with PD as it has been published before (Portillo et al., 2019).
In the validation study, family caregivers of the patients with PD were accessed through the health care professional (e.g., psychologist, nurse) responsible in each collaborating PD association or primary care center. Health care professionals provided verbal and written information to the family caregivers that met the inclusion criteria established for this validation study. Family caregivers who agreed to take part voluntarily and altruistically in the study signed the informed consent. A person in each association was responsible for contacting the family caregivers to establish a date and time for completing the survey and for accompanying them while they completed the questionnaires. In order to ensure homogeneity and reduce possible errors as well as missing data during data collection, each researcher adhered to the following protocol: the research program and this study in particular were explained, participants were encouraged to ask any questions, instructions regarding the scales were read aloud and participants were given sufficient time to complete the questionnaire. The average time for completing the scales was 30 minutes.
For the test-retest, the PAIS-SR was applied a second time to a consecutive subset of family caregivers. A minimum sample of 50 subjects and a time span of 7 to 10 days was planned. Participants completed the PAIS-SR at home and returned it by post or email to the study’s senior researcher. Respondents were instructed to complete the questionnaires privately. 
Ethical Aspects
The study was approved by the ethics committee of the University of Navarra (reference 111/2013) and all participating associations. Participation to the study was totally voluntary. In this way, family caregivers gave their signed consent to participate voluntarily. All participants signed an informed consent after receiving the pertinent oral and written information about the study. All data, including information on the participants’ identity, were handled in full confidentiality throughout the research process.
Data Analysis
Descriptive statistical analyses were performed with central-tendency and dispersion measurements (mean and standard deviation for quantitative variables and proportions and confidence intervals for categories).
In order to determine the fitness of the seven-domain model proposed by Derogatis (1986), we performed a confirmatory factor analysis (CFA) using structural equation modeling (SEM). The Chi-squared test, the Tucker-Lewis index (TLI), and the comparative fit index (CFI) were used as measurements of incremental goodness of fit. The root mean square error of approximation (RMSEA) was used as a measurement of parsimonious fit. RMSEA values of 0.06 or less imply a good fit of the model (Browne & Cudeck, 1993). Values below 2 in the Chi-squared coefficient with degrees of freedom (Kline, 1998) of 0.90 or more in the CFI and TLI indicated a good fit (Browne & Cudeck, 1993, Dimitrov, 2006, Hooper et al., 2008). A SEM diagram was produced following guidelines and recommendations of CFA experts (Schreiber et al., 2006).
To determinate the reliability and, in particular, the internal consistency of the PAIS-SR, we used the ordalpha command programmed in Stata; the command is based partially on the modified Coveney code (2012) and was used to obtain the ordinal alpha coefficients of the PAIS-SR and its seven domains. These calculations were carried out because alpha ordinal coefficients are preferred in Likert scales (as in the case of the PAIS-SR) because they are considered to be better at estimating the degree of concordance than Cronbach’s alpha coefficients (Gadermann et al., 2012, Zumbo et al., 2007). Nevertheless, to facilitate comparison with the results of the original scale (Derogatis, 1986) and with the validated version of the PAIS-SR in different populations and languages, we also calculated the Cronbach’s alpha coefficients for the total PAIS-SR and for its seven domains. However, for Likert measures with items of less than seven points, as in the PAIS-SR, ordinal alpha provides a more reliable estimate of the time consistency (Zumbo et al., 2007). Nevertheless, Cronbach alpha was used to compare our results with other published findings.
We used Lin’s concordance correlation coefficient for the test-retest reliability analysis (Lin, 1989, 2000). Lin’s coefficients over 0.90 were considered excellent, coefficients between 0.80 and 0.90 were considered good, and coefficients between 0.70 and 0.80 were considered acceptable (https://www.statisticshowto.datasciencecentral.com/test-retest-reliability/).
The convergent validity of the PAIS-SR was also analyzed by determining its correlation with the SF-36 scale, which, as mentioned above, measures different aspects of health-related quality of life. This aspect was evaluated using the Pearson correlation coefficient and correlations were considered strong if coefficients were greater than 0.50 and moderate if coefficients ranged between 0.30 and 0.50 (Feeny et al., 2005, Juniper et al., 1996; Luo et al., 2005). It was hypothesized that a greater psychosocial adjustment to illness was associated with a better health-related quality of life, with minimum moderate correlations between the PAIS-SR and the eight domains of the SF-36.
Statistical analyses were performed using the Stata 22.0 statistics package for Windows.
Results
Out of the 480 family caregivers asked to participate, 450 consented and met all inclusion criteria. The total sample therefore consisted of 450 family caregivers of patients with PD. As shown in Table 1, 76% of the sample were women, of ages ranging from 18 to 90 years; and 87.1% were married. In 74.4% of cases, the family carer was the spouse of the patient with PD and most carers (82.9%) received no additional income owing to PD. 
‘Please insert Table 1 about here’
Construct Validity: Confirmatory Factor Analysis
In the analysis of fit of the data of the total sample to the seven-domain model corresponding to the original structure proposed by Derogatis (Figure 2), the ratio of the Chi-squared coefficient with its degrees of freedom were slightly greater than 2. The RMSEA presented a satisfactory fit value below 0.06. The CFI and TLI showed values slightly below the criteria established for a good fit (0.86 and 0.85, respectively).
In terms of the SEM diagram (Figure 2), the correlation value between the seven domains of the PAIS-SR varied between 0.21 and 0.88. The factor loads of the items in the expected factors were satisfactory, as most of the items (93.48%) showed loads greater than 0.30 and 74% of the items showed loads of 0.50 or higher. Results were especially positive for Domain VI. Social Environment, in which all items presented factor loads greater than 0.70. However, results for Domain IV. Sexual Relationship was negative, with items with loads of 0.30 or slightly lower, such as Item 6, with a load of 0.29 (Figure 2).
‘Please insert Figure 2 about here’

Reliability

In terms of internal consistency, ordinal alpha coefficients were high (> 0.80) for the total PAIS-SR score and for the seven domains, except for Domain I. Health care orientation, for which the alpha coefficient was 0.70. As shown in Table 2, Cronbach’s alpha coefficients were similar to the ordinal alpha values. The results for the total PAIS-SR score and the 7 domains were found to be satisfactory, although all of them showed values below those obtained with alpha ordinal (Table 2). 
‘Please insert Table 2 about here’

In terms of test-retest reliability, the PAIS-SR total had an excellent rho value (0.92) and the rho values for the seven domains ranged from 0.70 to 0.90 (Table 3).
‘Please insert Table 3 about here’
Convergent Validity

As hypothesized, more than half of the correlations (64%) between the PAIS-SR and the eight domains of the SF-36 were moderate or strong. In particular, the mental health domain (SF-36) showed the strongest correlations (-0.73 with VII. Psychological distress and -0.66 with PAIS-SR total). The rest of the correlations (36%) presented coefficients slightly below 0.30 and only three items related to Domain I. Health care orientation (PAIS-SR) showed statistically insignificant correlations with physical aspects of the SF-36 (Table 4). All correlations were positive and in the expected direction; i.e., higher psychosocial adjustment to illness was associated with better health-related quality of life. 
‘Please insert Table 4 about here’
Discussion
In this study, we evaluated the psychometric properties of the Spanish version of the PAIS-SR in family caregivers of patients with PD. To our knowledge, there is no other published research that analyzes the psychometric properties of this instrument in this context and population. In particular, health care culture does not currently focus on family caregivers as potential patients and does not approach psychosocial aspects beyond purely physical and/or symptomatic aspects. However, evidence shows that PD has great impact on family caregivers (Portillo et al., 2015, Navarta-Sanchez et al., 2016). In fact, although there is still a lot of work to be done, health care and policies are starting to pay increasing attention to the person and to psychosocial adjustment to illness (Findley, 2007, World Health Organization Regional office for Europe, 2012). A relevant contribution of our work has been to make the caregiver Spanish version of the PAIS-SR available to the scientific community as a valid measure to access relevant information to enable a multidisciplinary approach of PD. 
The sample was heterogeneous and was recruited in different associations of nearly all the Spanish geography as it is showed in Figure 1. Besides, the sample was composed by spouses of patients living with PD. The middle age of the sample was 63 years old. This context is fully consonant with the reality seen in Spain, where 85% of care provided to patients living with a long-term condition is given by the family and, more specifically, by women (Ministerio de Trabajo y Asuntos Sociales, 2005, Puyol & Abellán, 2006). Unlike in other countries, such as Iceland and Switzerland, the needs of people with chronic conditions are not currently fully met by the Spanish health care system but are covered by informal support or informal care, as shown in our study. Furthermore, being a family caregiver involves a considerable physical and emotional impact that directly affects the health of the caregiver and can even lead to economic difficulties in the family. This study is a clear reflection of the sociodemographic situation in Spain, where more than half of women caregivers suffer from at least one disease and nearly 83% receive no additional financial assistance for the care of their spouses with PD (Ministerio de Trabajo y Asuntos Sociales, 2005, Mosley et al., 2017). This situation is unsustainable in the short term due to the demographic, social, family and economic changes that have taken place in recent years, and which are leading to fewer people available to provide this care, thereby resulting in a reduction in potential family caregivers (Fuertes & Maya, 2001, Puyol & Abellán, 2006).
Nevertheless, it should be noted that most participants in the sample were family caregivers who voluntarily took part in the associations belonging to the Spanish Parkinson’s Federation, which implies a certain willingness to accept and cope with the situation and to develop adjustment skills that other family caregivers may not develop. Thus, for our sample to be completely representative of the Spanish context, it would have been interesting to include more family caregivers of patients with PD from different settings not belonging to the Spanish Parkinson’s Federation, and so with an eventual different understanding of illness. Furthermore, although the impact of every chronic illness on caregivers would be comparable from a conceptual point of view (Toledano-Toledano & Dominguez-Guedea, 2019), the individualization and the specific characteristics of PD in our sample do not ensure that the caregiver PAIS-SR be applicable to every chronic illness. This is why it would be necessary to further analyse the performance of the instrument in different conditions and populations.
With regard to the factor structure of the PAIS-SR, the results of this study showed that the model shows a good fit, although it may require some minor adjustments to refine it. The Chi-squared coefficient with degrees of freedom was slightly greater than the standard value established by Kline (1998). However, according to other authors (Marsh & Hocevar, 1985), the Chi-squared coefficient with degrees of freedom obtained in this study would be acceptable, as they note that, for large samples, as it is the case in our study (N= 450) ratios of between 2 and 5 indicate a good fit of the model. Moreover, additional studies indicate that, with large samples, the level of probability tends to be increasingly significant the greater the number of variables in the model, which erroneously implies a poor fit of the data, leading to a tendency to reject models due to supposed differences that are not, in fact, real (Schumacker & Lomax, 2004, Teo et al., 2013). Therefore, although the Chi-squared test can not be used as the only indicator of fit, this result tends toward an acceptable though borderline fit of the model. The RMSEA value was excellent according to established criteria (Browne & Cudeck, 1993). Moreover, even when the criteria were applied in accordance with more demanding authors (Hooper et al., 2008, Hu & Bentler, 1999), who propose RMSEA values of between 0.06 and 0.05, the RMSEA value in our study would be borderline but would meet the stricter criteria, thereby making it acceptable. Regarding other goodness of fit indices, such as CFI and TLI, the results of our study indicated an acceptable but, once again, borderline fit (Browne & Cudeck, 1993, Dimitrov, 2006). Some authors (Kenny & McCoach, 2003, Sheek & Cheung, 2008), however, note that CFI indices tend to worsen as the number of items increases. Thus, in our case, the borderline CFI value may be justified by the fact that the measure contains a high number of items (46 items). Therefore, the seven-domain model analyzed in this study is also acceptable for the Spanish context. Future studies should be carried out to achieve a better-fitting model.
With regard to internal consistency, alpha ordinal values were excellent for the total PAIS-SR score and the seven domains, indicating excellent precision of the analyzed scale. Similarly, Cronbach’s alpha coefficients for the total PAIS-SR score and the seven domains were good, though slightly lower to the alpha ordinal values (Table 2). The weakest alpha coefficient corresponded in both alphas to “Domain I. Health care orientation”. However, values were acceptable value and even higher than the alpha coefficient reported in the original study (Cronbach alpha 0.47) and other PAIS-SR validation studies (Derogatis, 1986, Rodrigue et al., 2000). The alpha coefficients found in this Spanish validation study are very similar to those identified by Merluzzi & Martinez Sanchez (1997) in an oncological population.
Test-retest reliability was excellent for PAIS-SR total and between acceptable and excellent for the domains. In particular, Domain V. Extended family relationships, presented the weakest rho (0.70), but this value was still acceptable. Although the PAIS-SR showed satisfactory reproducibility, the different circumstances for data collection in the test and retest may have introduced additional variability in the stability of the scores, as is true for other factors not controlled in the study. 
Correlations with SF-36 were computed in order to examine the convergent validity of the PAIS-SR. As expected, all domains presented moderate or strong correlations, as they evaluate intimately related constructs. Specifically, all correlations of the total PAIS-SR score with the domain scores in SF-36 varied between moderate and strong. The strongest correlation was between psychological distress (Domain VII of PAIS-SR) and mental health. This finding was supported by other studies showing that family caregivers of patients living with long-term conditions such as dementia (Abreu et al., 2018), cancer (Cassidy & McLaughlin, 2015) and PD (Drutyte et al., 2014) suffer from serious problems in mental health, such as somatization, stress, obsessive compulsion, anxiety and paranoid ideation. The findings of this study therefore also showed a strong correlation between the psychosocial adjustment to illness (PAIS-SR total) and mental health, as adjustment to PD is a stressful and complex process that requires mental strength to accept and cope with the new situation (Ambrosio et al., 2015).
Weak correlations, however, were also to be expected. For example, we identified three correlations that were not statistically significant. These correlations were related to the person’s physical condition (physical function, physical problems and body pain). This finding is consistent with recent studies carried out in PD (Ambrosio et al., 2018) showing that motor or physical symptoms of the disease do not affect the way in which the person adjusts to and lives with the disease, whereas emotional and more personal aspects, such as satisfaction with life and social support, do affect (Ambrosio et al., 2018). Although further studies are needed to confirm these correlations, this study shows psychosocial adjustment to be a person-related process rather than a disease-related process. The personal approach to factors such as social functioning, mental health and vitality is essential for the person, in this case the family caregiver, to achieve psychosocial adjustment to the disease. Current health care practices should therefore promote the psychosocial adjustment of patients and family caregivers to the disease through additional person-centered interventions and not just by focusing on pharmacological and symptom-related aspects. The design of such interventions should be based on data collected through a sound theoretical model.

From a methodological point of view, the availability of two versions based on the same model (patients’ and caregivers’ PAIS-SR versions) (Derogatis, 1986; Derogatis, 1990) with adequate psychometric properties, permits the analysis of psychosocial factors as viewed by two parties of the same reality. The systematic application of the two PAIS-SR versions would undoubtedly facilitate the understanding of illness and its impact on patients and caregivers. Finally, the wide reach of the Derogatis model constitutes a common language through which different countries and populations might easily understand each other.

Certain limitations should be considered. Firstly, most of the total sample consisted of family caregivers who were members of Parkinson’s disease associations, which may presuppose a certain degree of acceptance and adjustment. Secondly, data collection was carried out in 25 different associations, five primary care centers and led by different professionals, which could derivate in heterogeneity and eventual errors during the data collection. Besides, the surveys were completed with the presence of a researcher what may influence the quality of the results and avoid possible missing data. Finally, modification of the procedure between test (on the association premises) and retest (at home) was a circumstantial change that probably added spurious variability.
Conclusions
The present study provides relevant insights into the validation of the PAIS-SR in family caregivers of patients with PD. The statistical results obtained in the analysis of the responses in our sample support the appropriate psychometric properties of the instrument, and its close relationship with health-related quality of life (SF-36). The results allow for a better understanding of psychosocial adaptation as a relevant factor when considering the health-related quality of life of carers of patients with a chronic illness such as PD. These results also imply that the translation process followed for the Spanish version of the instrument is valid. Therefore, although more evidence will be helpful to confirm this hypothesis –especially on different populations and conditions– it can be concluded that the Spanish version of the PAIS-SR for carers is valid to measure psychological adjustment in family caregivers of patients living with PD.
	Variable
	N = 450

	Gender

	Male
	108 (24%)

	Female
	342 (76%)

	Age (years)
	63.32 (12.37)

	Marital status

	Single
	40 (8.9%)

	Married
	392 (87.1%)

	Widower
	4 (0.9%)

	Divorced
	6 (1.3%)

	Other
	8 (1.8%)

	Educational level
	

	Literate
	23 (5.1%)

	Primary level
	128 (28.4%)

	Secondary level
	100 (22.2%)

	University studies
	122 (27.1%)

	Postgraduate studies
	16 (3.6%)

	Professional training
	57 (12.7%)

	Other
	4 (0.9%)

	Employment situation

	Full time
	100 (22.2%)

	Part time
	30 (6.7%)

	Housekeeper
	98 (21.8%)

	Student
	4 (0.9%)

	Unemployed
	18 (4%)

	Inability to work
	4 (0.9%)

	Temporary sick leave
	5 (1.1%)

	Retired
	186 (41.3%)

	Other
	5 (1.1%)

	Relationship with the patient with PD

	Husband or wife
	335 (74.4%)

	Son or daughter
	65 (14.4%)

	Sibling
	13 (2.9%)

	Employed
	13 (2.9%)

	Other
	24 (5.2%)

	Duration being family carer of the patient with PD
	7.12 (6.01)

	Additional incomes to the ordinal salary due to PD

	Yes
	77 (17.1%)

	No
	373 (82.9%)

	Presence of disease

	Yes
	179 (39.8%)

	No
	271 (60.2%)


 Table 1. Sociodemographic characteristics of the sample
For qualitative outcomes, results are presented as Frequent (%)

For quantitative outcomes, results are presented as Mean (Standard Deviation)

Table 2. Alphas for the total, and for the domains of the PAIS-SR
	
	Total sample

(N = 450)

	
	Cronbach’s alpha (95% CI)*
	Ordinal alpha

(95% CI)*

	PAIS-SR total
	0.93 (0.92 to 0.94)
	0.95 (0.94 to 0.96)

	I. Health care orientation
	0.60 (0.54 to 0.66)
	0.70 (0.65 to 0.74)

	II. Vocational environment
	0.74 (0.70 to 0.77)
	0.82 (0.78 to 0.84)

	III. Domestic environment
	0.74 (0.70 to 0.77)
	0.83 (0.80 to 0.85)

	IV. Sexual relationships
	0.84 (0.82 to 0.86)
	0.87 (0.84 to 0.89)

	V. Extended family relationships
	0.76 (0.71 to 0.80)
	0.85 (0.81 to 0.88)

	VI. Social environment
	0.91 (0.89 to 0.92)
	0.94 (0.93 to 0.95)

	VII. Psychological distress
	0.85 (0.83 to 0.87)
	0.90 (0.88 to 0.91)


(*) Bootstrap Bias Corrected&Accelerated (BCa) computed using 1000 bootsamples

Table 3. Lin's Concordance Correlation Coefficient
	PAIS-SR and

domains
	Lin’s Rho
	95% CI
	P-value

	PAIS-SR total
	0.92
	(0.86 to 0.95)
	< 0.001

	I. Health care orientation
	0.75
	(0.61 to 0.85)
	< 0.001

	II. Vocational environment
	0.81
	(0.69 to 0.89)
	< 0.001

	III. Domestic environment
	0.79
	(0.67 to 0.87)
	< 0.001

	IV. Sexual relationships
	0.90
	0.84 to 0.94)
	< 0.001

	V. Extended family relationships
	0.70
	(0.54 to 0.82)
	< 0.001

	VI. Social environment
	0.77
	(0.63 to 0.86)
	< 0.001

	VII. Psychological distress
	0.84
	(0.73 to 0.98)
	< 0.001


 N = 51

Table 4. Convergent validity of PAIS-SR and SF-36

	SF-36

domains
	PAIS-SR total
	I. Health care orientation
	II. Vocational environment
	III. Domestic environment
	IV. Sexual relationships
	V. Extended family relationships
	VI. Social environment
	VII. Psychological distress

	Physical functioning
	-.33**
	-0.03
	-.23**
	-.26**
	-.26**
	-.19**
	-.32**
	-.29**

	Role limitations due to physical problems
	-.30**
	-0.07
	-.21**
	-.23**
	-.23**
	-.18**
	-.28**
	-.26**

	Role limitations due to emotional problems
	-.43**
	-.18**
	-.30**
	-.33**
	-.24**
	-.25**
	-.32**
	-.53**

	Social functioning
	-.54**
	-.19**
	-.36**
	-.47**
	-.32**
	-.34**
	-.46**
	-.54**

	Body pain
	-.42**
	-0.09
	-.28**
	-.36**
	-.32**
	-.20**
	-.38**
	-.41**

	Vitality
	-.60**
	-.24**
	-.39**
	-.52**
	-.37**
	-.36**
	-.48**
	-.57**

	Mental health
	-.66**
	-.30**
	-.41**
	-.54**
	-.43**
	-.40**
	-.47**
	-.73**

	General health
	-.46**
	-.16**
	-.32**
	-.35**
	-.35**
	-.26**
	-.36**
	-.42**


** Correlation is significant at the 0.01 level (2-tailed)

SF-36: 36-Item Short Form Health Survey; PAIS-SR: Psychosocial Adjustment to Illness Scale – Self-Report.
Figure 1. Distribution of the sample recruited in Spain (n=450).
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Figure 2. Path diagram for the seven domains model of the PAIS-SR
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* p < 0.001

Chi-squared/d.f = 2.21

	
	Chi-squared
	d.f
	RMSEA
	CFI
	TLI

	Seven domains model
	2118.09*
	959
	0.05
	0.86
	0.85
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