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Aim This research aimed to assess the contribution of the five core areas of the transactional stress model to the relatives' psychological distress (PD) when informally taking care of patients with functional psychoses treated in community mental health care. Subjects and methods Cross-sectional data from 163 relatives were collected in interviews, while data on 158 patients were collected by analyzing clinical charts. The following areas were assessed: socio-demographic and illness-related features of the patients, socio-demographic features of the relatives (environmental variables); sense of coherence, mastery, causal attributions and opinions of relatives about mental disorders (person variables); interpersonal problems with the patients as well as the assessment of their symptoms by the relatives themselves (primary appraisal); support received, critical life events and burden of relatives caused by their own illnesses (secondary appraisal); control behavior and efforts of relatives to engage the patients in activities (coping). PD was assessed with the 12-item version of the General Health Questionnaire. Bi-variate correlation analysis and a multiple linear regression model were the main test statistical approaches. Results Correlation analysis showed that differences between diagnostic groups referred to primary and secondary appraisal processes, in particular. Results of the statistical model provided evidence for the importance of primary appraisal and person variables for influencing PD, and for the lack of importance of coping and environmental variables.

Conclusion

The study enhanced the validity of the transactional stress model to demonstrate the influence of salutogenetic concepts such as sense of coherence.

Introduction

Stress research has developed from stimulus-and reactionorientated theories to transactional models focusing on the transaction between people and their external environment. In this process, focus has shifted from a consideration of all possible burdening factors to physiological and psychological reactions of the individual and, finally, to the interaction between these components. Meanwhile, it is undisputed that objectively burdening stressors such as the mental disorder of a close reference person do not influence the well-being of relatives in a linear or direct way. This process is in many ways influenced by moderating or mediating variables like social support and coping [START_REF] Pearlin | The stress process[END_REF] or help-seeking behavior and interpersonal problems between relatives and patients [START_REF] Schene | Family caregiving in schizophrenia: domains and distress[END_REF].

The stress-appraisal-coping paradigm [START_REF] Lazarus | Transactional theory and research on emotions and coping[END_REF] is a highly influential model in this field and provides the theoretical basis for the current study. At its core, this model demonstrates that the potential stressor repeatedly undergoes two individual appraisal processes. Primary appraisal refers to the cognitive processes of evaluating the significance of a burdening situation for an individual's wellbeing. If the results of this evaluation are positive, secondary appraisal refers to the person's judgments concerning availability and effectiveness of coping resources and options. Appraisal processes are continuously influenced by environmental variables (e.g., social situation, severity of the event) and person variables (e.g., personal commitments, goal hierarchies). Further, the model proposes that one's coping abilities mediate the stress response and are amenable to change, thus allowing stress to be controllable.

Research on the burden of relatives of people with mental disorders has considered the problem of intermediate factors that lead finally to psychological distress (PD). PD is defined as individual impairment of mental well-being caused by a specific stressor [START_REF] Rider | Psychological distress: concept analysis[END_REF]. Several studies have demonstrated that objective illness-related features of the patients, such as duration of illness and number of hospitalizations, or expert assessments of the severity of psychopathological symptoms had little or no influence on the relatives' PD. This is also true for socio-demographic features of the patients and the relatives as well (e.g., [START_REF] Harvey | Relatives of patients with severe psychotic illness: factors that influence appraisal of caregiving and psychological distress[END_REF][START_REF] Jungbauer | Psychosocial burden and attitudes to disorders of relatives of chronically mentally ill persons -A comparison between schizophrenic and affective disorders especially taking into account socially disintegrating courses of the disorders and direct costs of community treatment[END_REF][START_REF] Provencher | Predictors of psychological distress in family caregivers of persons with psychiatric disabilities[END_REF]. Only a few research groups have provided evidence supporting the importance of the subjective evaluation of the situation. [START_REF] Struening | Factors associated with grief and depressive symptoms in caregivers of people with serious mental illness[END_REF] showed that low self-esteem and mastery (representing the general control belief of persons) are significant predictors for depressive symptoms of relatives. In addition, [START_REF] Boye | Relatives' distress and patients' symptoms and behaviors: a prospective study of patients with schizophrenia and their relatives[END_REF] could demonstrate that external locus of control is a predictor for long-term distress. The number of such studies is still insufficient, however, and most have only interviewed relatives of patients with schizophrenic disorders. In consideration of the prevalence of patients with chronic affective disorders (e.g., [START_REF] Jacobi | Psychische Störungen in der deutschen Allgemeinbevölkerung: Inanspruchnahme von Gesundheitsleistungen und Ausfalltage[END_REF]) and the increasing evidence on the burden of relatives when informally taking care of patients with recurrent depressive and bipolar disorders (e.g., [START_REF] Jenkins | Family burden of schizophrenia and depressive illness. Specifying the effects of ethnicity, gender and social ecology[END_REF][START_REF] Mueser | Family burden of schizo-phrenia and bipolar disorder: perceptions of relatives and professionals[END_REF][START_REF] Perlick | Burden experienced by care-givers of persons with bipolar affective disorder[END_REF][START_REF] Schmid | Belastungen von Angehörigen mit bipolaren affektiven Störungen in stationärer Behandlung[END_REF], there is a clear need for such research in these groups of relatives.

Against this background, the current study is designed to consider all five areas of variables from the transactional stress model of Lazarus and Folkman, and to explore their suitability as factors influencing PD. Furthermore, three groups of relatives supporting patients with different chronic mental disorders (schizophrenic, recurrent depressive and bipolar disorders) were assessed. The patients were treated in a community mental health care setting. Providing care was thus integrated in the everyday life duties of the relatives.

In detail, the study and this paper examine the following hypotheses:

(1) Given the exploratory character of the study and the lack of standardization referring to individual variables and to adequate instruments [START_REF] Provencher | The caregiver's perception of behavioral disturbance in relatives with schizophrenia: a stress-coping approach[END_REF] within stress-appraisal-coping research, at least one variable from each of the five core areas of the transactional stress model (environmental and person variables, primary and secondary appraisal, coping) should show a statistically significant correlation with PD. Because of the generalizability of the model, this result should appear in all three groups of relatives.

(2) Within the set of all variables, primary and secondary appraisal processes should appear as most important for influencing PD; person variables should also be of major importance, and environmental variables and coping should be only of minor importance for influencing PD. Appraisal processes determine whether the mental disorder is evaluated as stress-relevant and difficult to cope with. Traits, opinions and attributions of relatives could mediate the appraisal processes. The relationship of these mediating processes to the critical situation is not as concrete as the appraisal processes, however. Objective environmental variables might gain significance for the outcome only after they have been subjectively evaluated by the relative. Coping follows appraisal processes in the assessed stress model and is thus substantially influenced by these processes.

Methods

Data collection and features of the study samples

As approved by the ethics committee of the Medical Faculty Carl Gustav Carus Dresden, patients were recruited in three of the four psychiatric hospitals in the city of Dresden (population 460,000) in East Germany. Rather than creating diagnostic groups comparable in their most important socio-demographic and illness-related features, the sampling process was designed to recruit a casual sample from clinical reality. Therefore, on defined weekdays from October 2003 through August 2004, researchers contacted all potentially relevant patients (age range from 18 to 65 years) with the designated main clinical ICD-10 diagnoses being treated in the inpatient and outpatient facilities of these hospitals. Researchers asked for consent to provide written materials about the research project to relatives/closest reference persons identified by the patient (note: patients with co-morbid neurological and severe medical disorders were excuded). Each relative met at least three of the following eligibility criteria [START_REF] Perlick | Burden experienced by care-givers of persons with bipolar affective disorder[END_REF]): parent or spouse/ partner or sibling or child of the patient, person providing the most frequent contacts with the patient, person who will be informed by the caring institution in case of any emergency, person assisting the patient in dealing with financial issues and person who most frequently accompanies the patient to medical treatments. For study inclusion the patient and at least one of the eligible relatives/closest reference persons provided written informed consent. A total sample of 163 relatives of 158 patients with the diagnoses of schizophrenic (F20.x), recurrent depressive (F33.x) or bipolar disorders (F31.x) was recruited, with a refusal rate (for patients and relatives) of 12.3%. Thus, the calculated "optimal" sample size of 50 patients in each diagnostic subgroup [in order to detect at least mean effect sizes of ε ≈ 0.30 for the burden of relatives assessed with the Involvement Evaluation Questionnaire [START_REF] Jungbauer | Psychosocial burden and attitudes to disorders of relatives of chronically mentally ill persons -A comparison between schizophrenic and affective disorders especially taking into account socially disintegrating courses of the disorders and direct costs of community treatment[END_REF]] was exceeded. The clinical diagnosis was re-examined by an independent evaluator (for a detailed description of this procedure and its results, see [START_REF] Nitsche | Standardized assessment of psychopathology by relatives of mentally disordered patients. Using the Positive and Negative Syndrome Scale (PANSS) to compare schizophrenic and affective disorders[END_REF]. A researcher (i.e., clinical psychologist) collected the data for this study using a standardized questionnaire completed during interviews with the relatives. The interview was conducted when the patient had been at home for a minimum of 4 weeks since the last inpatient or day hospital treatment (mean: 24.0 months; SD: 63.2 months; range: 4 weeks to 35 years). Furthermore, clinical charts of the patients included in the study were analyzed, focusing mainly on socio-demographic and illness-related data.

The mean age of the relatives was 50.1 years. Older adults represented the majority of this sample. Of the interviewees, 57% were female. Nearly two-thirds of the participants were spouses (40.5%) or parents (23.9%) of patients. On average relatives had supported the patient for 12 years (Table 1).

The mean age of the patients was 47.1 years, and 54% of the patients were female. The average time since the onset of their illness was approximately 15 years, and the patients had been hospitalized on average five times (Table 2).

Measures

Outcome

Psychological distress (PD) was assessed with the 12-item version of the General Health Questionnaire (GHQ) (Gold-berg 1978;[START_REF] Goldberg | A user's guide to the General Health Questionnaire[END_REF][START_REF] Goldberg | The validity of two versions of the GHQ in the WHO study of mental illness in general health care[END_REF][START_REF] Donath | The validity of the 12-item General Health Questionnaire in Australia: a comparison between three scoring methods[END_REF][START_REF] Pevalin | Multiple applications of the GHQ-12 in a general population sample: an investigation of long-term retest effects[END_REF]. This self-rating instrument compares mental well-being within the previous 4 weeks with the preceding period, and aims to identify disruptions in the normal level of functioning regarding self-confidence, mental strain (concentration, anxiety, depression) and realization of duties in everyday life.

Because the current study focused on the extent of PD, a 4-point Likert scale was used, and a total mean score of the 12 items was calculated. This produced a range of results from 0 (i.e., better than usual) to 3 [i.e. much less (or more) than usual]. A Cronbach's alpha of 0.88 showed sufficient internal consistency of the GHQ within the current study.

Environmental variables

A total of 62 environmental variables were subdivided into two blocks. Block 1 contained 37 patient-centered features covering socio-demographic characteristics and objective illness-related characteristics (e.g., main clinical diagnosis, co-morbidity). Both areas were assessed when analyzing the patients' clinical charts by use of the Client Socio-Demographic and Clinical History Inventory (CSCHI) [START_REF] Kallert | The Positive and Negative Syndrome Scale (PANSS) for schizophrenia[END_REF]. In addition, the psychiatrist in attendance assessed the patient's current psycho-social level of functioning with the Global Assessment of Functioning Scale (GAF) [START_REF] Saß | Diagnostisches und Statistisches Manual Psychischer Störungen DSM-IV[END_REF]. Furthermore, whether and in which ways the patient received support from professional caregivers (nine items) were explored.

Block 2 of the environmental variables contained 25 features of the relatives, subdivided into two main areas. Socio-demographic features were recorded using the CSCHI. The relationship of the relative to the patient was classified as follows: blood relationship (child, parent, sibling), partnership (long-term or marriage), other (close friend, legally appointed care provider, etc.). Furthermore, we recorded whether the relative and patient had been living together in one household and the duration in number of hours per week on average of their personal contact in the previous four weeks.

Person variables

The 19 person variables, understood as personal traits and attitudes of relatives, were assigned to Block 3. In detail, we included:

The construct of sense of coherence [START_REF] Antonovsky | The sense of coherence: development of a research instrument[END_REF]), representing a relatively stable basic, enduring, though dynamic, feeling of confidence of an adult person to manage his or her own life in an active and healthpromoting way even in stressful situations. The current study used the 13-item version of the Sense of Coherence Scale (SOC) and included the sum score of all items in the analysis (Cronbach's alpha = 0.82) (Antonovsky 1993;[START_REF] Schnyder | Antonovsky's sense of coherence: trait or state?[END_REF][START_REF] Schumacher | Antonovsky's Sense of coherence Scale -Its validation in a populationbased sample and the development of a new short scale[END_REF][START_REF] Nilsson | Sense of coherencestability over time and relation to health, disease, and psychosocial changes in a general population: a longitudinal study[END_REF].

The construct of mastery was established as a general control belief of the person to master important things in life with one's own resources. As an assessment instrument we used the 7-item Mastery Scale (MS) [START_REF] Pearlin | The stress process[END_REF]) and included the mean scale score in the analysis (Cronbach's alpha=0.70).

The general attitude of relatives towards mental disorders was explored with the German version of the standardized Questionnaire on the Opinions of the Family (QOF) [START_REF] Magliano | A new questionnaire assessing the opinions of the relatives of patients with schizophrenia on the causes and social consequences of the disorder: reliability and validity[END_REF][START_REF] Jungbauer | Psychosocial burden and attitudes to disorders of relatives of chronically mentally ill persons -A comparison between schizophrenic and affective disorders especially taking into account socially disintegrating courses of the disorders and direct costs of community treatment[END_REF]) (Cronbach's alpha of the subscales between 0.63 and 0.48).

Relatives' causal attributions of the causes of the mental disorders in the supported patients were assessed with the original Italian version of the QOF [START_REF] Magliano | A new questionnaire assessing the opinions of the relatives of patients with schizophrenia on the causes and social consequences of the disorder: reliability and validity[END_REF].

The 14 items with an alternative response format, e.g., "assumed hereditary cause of disorder: yes-no," were transferred to the German QOF version.

Primary appraisal

Relatives assessed the "severity of the mental disorder of the supported person" directly (psychopathology) and indirectly (burden experienced, costs associated with providing support, prognosis). This assessment is represented by the 19 variables in Block 4:

For assessment of the patient's psychopathological symptoms by relatives we used the Positive and Negative Syndrome Scale (PANSS) (Kay et al. 1987; for detailed results of this procedure, see [START_REF] Nitsche | Standardized assessment of psychopathology by relatives of mentally disordered patients. Using the Positive and Negative Syndrome Scale (PANSS) to compare schizophrenic and affective disorders[END_REF]. All six factors described by [START_REF] Nitsche | Standardized assessment of psychopathology by relatives of mentally disordered patients. Using the Positive and Negative Syndrome Scale (PANSS) to compare schizophrenic and affective disorders[END_REF] were included in the analysis: anergia, anxious-depressive con- Explanations: "time period at home" = period during which the patient has received community mental health care after the last hospitalization until the time point of the interview of his or her relative cern, delusional beliefs, cognitive impairments, motor impairments and problematic social behavior (Cronbach's alpha of the factors between 0.87 and 0.62; mean=0.76).

The burden experienced by the relatives caused by the patient's symptoms was assessed with the subscales "tension" and "worrying" of the Involvement Evaluation Questionnaire (IEQ). The IEQ [START_REF] Schene | Family caregiving in schizophrenia: domains and distress[END_REF][START_REF] Van Wijngaarden | Caregiving in Schizophrenia: development, internal consistency and reliability of the Involvement Evaluation Questionnaire -European Version. EPSILON Study 4[END_REF] assesses different areas of caregiving. The two aforementioned subscales represent interpersonal problems that are correlated with the severity of the mental disorder. "Tension" refers to the atmosphere between the caregiving relative and the patient; "worrying" assesses cognitions and activities of the caregiving relative concerning the safety, health and professional care of the patient. Internal consistency of the subscales in the current study is within an alpha range of 0.69 to 0.80.

Depending on the severity of the disorder, relatives feel more or less obliged to carry extra expenses caused by the behavior or the disorder of the patient. These expenses are covered by the IEQ items 47 to 54.

The need for alternate arrangements in the absence of the relative was assessed with the following question: "If you are absent for a longer period do you feel obliged to organize alternative care for the patient because he or she would not be capable of managing his or her own affairs otherwise?" This was answered in an alternative yes-no response format.

To explore the prognosis of the mental disorders, we asked the relatives: "Do you believe that the patient will be healthy again?" Responses were recorded on a 5-point Likert scale ranging from "yes, completely" (=4) to "no, not at all" (=0). 

Secondary appraisal

The assessment of resources needed to adequately cope with the mental disorder of the patient referred to two areas of variables. One area covered person variables about the relative (e.g., own illnesses, further critical life events). The second area of variables referred to the disorder of the supported patient such as subjective experience of relief provided by the use of other care options, time period of the support provided by the relative and position of the relative as closest reference person for the patient. Thus, Block 5 contained a total of 35 variables comprising the following details:

To assess illnesses of relatives, we administered a separate 14-item questionnaire (can be requested from the corresponding author).

To explore the relatives' time budget for their own activities and their worries about their own future that might influence their coping resources, we used two IEQ items. Item 36 addresses the ability to pursue one's own activities and interests during the previous 4 weeks with a 5-step rating scale [0= never, 4= (almost) always]. Using the same response format, item 42 assesses the extent of worry about one's own future during the previous 4 weeks.

For the assessment of critical life events during the previous 6 months (e.g., separation due to marital difficulties, major financial crisis), we used the List of Threatening Experiences (LTE) [START_REF] Brugha | The list of threatening experiences: a subset of 12 life event categories with considerable long-term contextual threat[END_REF][START_REF] Brugha | The List of Threatening Experiences: the reliability and validity of a brief life events questionnaire[END_REF]. In the current study, we analyzed the answers to each item separately. Furthermore, we calculated the sum of critical life events for each relative.

Four questions assessed the relief experienced attributed to professional care options used by the patient: (1) "Does the professional care in general provide relief for you as a relative?" and (2) "…for the patient?" The 4-step response scale for these two questions ranged from yes, strongly (=3) to no, not at all (=0). The other two questions in this area were: (3) "Do you think that the prescribed (psychopharmacological) medication provides help for the patient?" and (4) "…that the consultations with the psychiatrist provide help for the patient?" The response format for these two questions was a 5-step Likert scale ranging from: yes, absolutely (=4) to no, not at all (=0).

Coping

Coping behavior of the relatives in relation to the mental disorder of the patients was assessed with the six variables included in Block 6:

The subscales "supervision" and "urging" of the IEQ represent aspects of the relatives' caregiving behavior. "Supervision" refers to the field of guarding and ensuring, e.g., making certain that he or she has taken required medication. "Urging" assesses the relatives' behavior and efforts to encourage and motivate the patient, e.g., to undertake some kind of activity. Internal consistency of the subscales in the current study is within an alpha-range of 0.62 to 0.71.

IEQ items 44 and 45 ask about the extent to which the relative has become used to the patient having mental health problems, and the ability the relative feels to cope with the patient's mental health problems. For these self-assessments a 5-step Likert scale [0=no or never, 4=completely or (almost) always] was used.

Social control behavior of the relative concerning the patient and problems associated with this behavior were assessed with the Social Control Scale (SCS) [START_REF] Stueve | Perceived burden among caregivers of adults with serious mental illness: comparison of black, Hispanic, and white families[END_REF]. The factorial structure given by these authors could not be replicated in the current study. Therefore, this paper provides the result of our own analysis (which can be requested from the corresponding author) extracting the factors "control requirement" and "control divergence" (Cronbach's alpha=0.61 and 0.63).

Statistical analysis

As the initial step, data were analyzed descriptively (calculation of absolute and relative frequencies, means and standard deviations). In addition, we performed an analysis of variance (ANOVA) to test for differences in the dependent variable (PD) between the three diagnostic groups.

To test the first hypothesis, bi-variate correlation analyses were calculated.

To test the second hypothesis we performed a process of developing a statistical model that comprised several stages.

(1) Although a multivariate hierarchic regression analysis (blockwise inclusion of variables) established a sufficiently valid model for the total sample of relatives (R 2 =0.54; can be requested from the corresponding author), this demonstrated severe disadvantages in respect to selection bias, insufficient model fit, inclusion of non-significant regressors and lack of non-linear relationships. (2) By use of stepwise model-building procedures (based on the variables identified in the correlation analyses), we therefore searched for the multiple linear regression model with the best possible model fit that must also demonstrate sufficient validity referred to the distribution of residue and the homogeneity of variances. This resulted in the model presented in the paper (including 35 original variables and 11 squared variables, and excluding 6 original variables because of too many missing values) because residue and QQ plots indicated superiority above other models. Further, this model makes use of all 163 datasets for the estimation of parameters, thus omitting any selection bias. (3) The seven co-variables definitely included in this optimal model were amended on a trial basis by each of ten variables (see results section) selected according to the results of the correlation analyses; this procedure is identical to the examination of partial correlations of each of the ten additional variables and the GHQ partialized according to the seven co-variables of the optimal model. This analysis used two variants of dealing with missing values: (a) all additional variables non-missing and (b) only the assessed variable non-missing. Variant (a) allows for a comparison of models by use of the Akaike information criterion; this is not possible for variant (b).

For the analysis we used the statistics programs SPSS for Windows, version 12.0, and SAS, version 9.

Results

Group differences in the extent of PD Relatives of patients with recurrent depressive disorders (F33.x) evaluated the extent of their PD as the smallest (mean=0.84; SD=0.39), whereas relatives of patients with bipolar disorders (F31.x) showed the greatest extent of PD (mean=1.00, SD=0.44). The GHQ mean of relatives of patients with schizophrenic disorders (F20.x) was 0.98 (SD=0.52), and thus closest to the mean (0.94, SD=0.46) of the total group of relatives. As a group, relatives tended to evaluate the extent of their PD within the previous 4 weeks, compared with the prior period, as the "same as usual" (=1) or even slightly less.

Variance analysis of differences in the extent of PD among the three groups showed no statistically significant results (F=1.86, p=0.16).

Correlations between PD and the five areas of variables

As shown in Table 3, at least two individual variables within each of the five areas of variables showed statistically significant correlations with PD for the complete group of 163 relatives. This confirms part one of the first hypothesis.

When the group of relatives was divided according to the three diagnostic subgroups of patients they are supporting, a statistically significant correlation between the GHQ and at least one individual variable in each area of variables appeared. It should be noted, however, that within the group of relatives supporting patients with recurrent depressive disorders, no significant correlation between the socio-demographic features of relatives (environmental variables-Block 2) and PD could be found. Thus, these results do not fully support the second part of hypothesis 1.

Furthermore, Table 3 illustrates additional differences among the three diagnostic groups, including the proportion of significantly correlated variables of each block of variables and the type of variables. The highest number of variables significantly correlated with PD appeared within the group of relatives supporting a patient with a recurrent depressive disorder. Within Blocks 1 and 5 of the variables, further important differences appeared between the relatives of patients with schizophrenic disorders and the relatives of patients with affective disorders. Socio-demographic and illness-related features of the patients (Block 1) are more frequently correlated with PD in the groups supporting patients with affective disorders than in the group supporting patients with schizophrenia. In the sub-group of relatives supporting patients with schizophrenia, the majority of variables referring to the secondary appraisal processes (Block 5) that correlated with PD focused on the area of other critical life events. For the two other sub-groups of relatives, the majority could be found in the area of the relatives' own illnesses.

Consistently across all sub-groups of relatives, only four variables showed statistically significant correlations with PD: sense of coherence (SOC), mastery (MS), strained atmosphere between relatives and patients (IEQ sub-scale "tension") and concern of the relatives about their own future (IEQ item 42). These variables can be assigned to the areas of person variables and (primary and secondary) appraisal processes within the transactional stress model.

Factors associated with relatives' psychological distress

As shown in Table 4, the optimal model for factors influencing GHQ (R 2 =0.58; adjusted R 2 =0.56) did include only seven variables. Firstly, among the environmental variables, only two patient variables-not including the diagnostic group-and none of the relatives' variables remained in the model indicating that the relatives' PD increases if the patient is of younger age and if the patient's duration at home since the last hospitalization is longer. Secondly, three person variables appeared as significant factors influencing the relatives' PD: it seems to be higher the lower the relative's sense of coherence and of mastery appears and if the relative assumes that alcohol is the cause of the patient's disorder. Thirdly, one of the primary appraisal variables seems to be significantly associated: the more the atmosphere between the caregiving relative and the patient is strained, the higher is the level of PD. Fourthly, also one of the secondary appraisal variables seems to be of importance: the higher the extent to which the relative is worried about his own future, the higher is the level of PD.

None of the tested additional ten variables (person variable: QOF-factor social distance; primary appraisal variables: IEQ subscale "worrying," PANSS factors anergia and motor impairments, and need for an arrangement in the absence of the relative; secondary appraisal variables: own mental disorder and psycho-social restrictions as consequence of the disorder; coping variables: SCS factor control divergence and IEQ subscales "urging" and "supervision") showed a partial correlation that was significantly different from zero, thus showing no important influence on the relatives' PD. Thus, these results do very much support hypotheses 2 in demonstrating the importance of primary appraisal and person variables for influencing PD within the model and in demonstrating the lack of importance of coping variables and of environmental variables concerning features of the relative by not including variables from these areas into the model.

Discussion

Study limitations

The current study is restricted to cross-sectional interviewing of relatives of people with mental disorders from the area of Dresden, the capital of the Eastern German State of Saxony. The sampling procedure was chosen to recruit from facilities in one geographic area a casual group of relatives currently caring for patients treated in a community mental health setting. In general, relatives belonged to the middle class living in an urban area. These characteristics of the study design imply limitations to generalizing our findings and provide only indications of the appraisal processes within the stress model of [START_REF] Lazarus | Transactional theory and research on emotions and coping[END_REF]. In particular, reappraisal processes could not be considered in our cross-sectional and exploratory design. It should be emphasized, however, that our research adds to previous studies, of which there are very few [START_REF] Struening | Factors associated with grief and depressive symptoms in caregivers of people with serious mental illness[END_REF][START_REF] Provencher | Predictors of psychological distress in family caregivers of persons with psychiatric disabilities[END_REF] assessing PD as the outcome domain and analyzing all significant areas of influence of the theoretical stress models used in these studies. Therefore, our design provides the opportunity to increase evidence on the crucial protective factors for maintaining relatives' mental health. Results can only be discussed when adequately combined with findings from other studies, because theoretical assumptions of the stress process are, as a rule, very complex. In our study design, we focused on appraisal processes and person variables, whereas the representation of coping-the importance of which for PD has already been demonstrated by many authors (e.g., [START_REF] Pearlin | Caregiving and the stress process: an overview of concepts and their measures[END_REF][START_REF] Magliano | Clinical and socio-demographic correlates of coping strategies in relatives of schizophrenic patients[END_REF]2000;[START_REF] Chakrabarti | Coping and its correlates among caregivers of patients with bipolar disorder: a preliminary study[END_REF]-was limited. Because the mean duration of one interview lasted between 2 1/2 and 3 h, a classic questionnaire such as COPE [START_REF] Carver | Assessing coping strategies: a theoretically based approach[END_REF] could not be used.

Person variables

Contrary to the assumptions grounded in the stress model, person variables appeared to be very important factors of influence for PD in our study. Among these, sense of coherence clearly surpassed other variables such as opinions and causal attributions of mental disorders. Therefore, the basic confidence of the person in his or her healthmaintenance efforts and the basic confidence in his or her own abilities for defining meaningfulness seem to be of great importance to minimizing or avoiding PD in [START_REF] Sek | Stressbewältigung im Rahmen der Salutogenese[END_REF] found that sense of coherence most strongly influences primary appraisal: the persons with a high sense of coherence evaluated stressors as burdensome, but also viewed these as a challenge and not as threatening, thus leading to active and health-maintaining styles of coping. Numerous studies in research areas distinct from psychiatry (e.g., [START_REF] Schnyder | Antonovsky's sense of coherence: trait or state?[END_REF][START_REF] Forbes | Enhancing mastery and sense of coherence: important determinants of health in older adults[END_REF][START_REF] Suominen | Sense of coherence as a predictor of subjective state health: results of 4 years of follow-up of adults[END_REF]) have demonstrated that sense of coherence is a strong predictor for mental health and mental well-being. [START_REF] Cederblad | Sense of coherencea concept influencing health and quality of life in a Swedish psychiatric atrisk group[END_REF] confirmed this in a study on a clientele characterized by a range of manifest psychiatric symptoms, and not by specific diagnoses of mental disorders. To our knowledge, however, the current study is the first one clearly showing the protective function of high sense of coherence in relation to PD also for relatives supporting patients of different diagnostic groups of mental disorders. Mastery seems to be of slightly less importance than sense of coherence, although both variables in the current study show a substantial positive statistical correlation (r= 0.53; p<0.001). One possible explanation could be that this result confirms [START_REF] Antonovsky | Unraveling the mystery of health. How people manage stress and stay well. Jossey-Bass Publishers, San Francisco Antonovsky A (1993) The structure and properties of the Sense of Coherence Scale[END_REF] assumption that meaningfulness is the central component of sense of coherence, but that without this motivating power, the cognitively formed components, comprehensibility and manageability, do not exert sustainable effects. Mastery represents the general control belief of persons and thus predominantly a function of cognition and not of motivation. This also applies to causal attributions referring to mental disorders, like the one showing an important influence in this study that alcohol is the cause of the patient's disorder. If meaningfulness is really the crucial component, however, this could only be assessed with the more detailed version of the SOC and by using other variables closely connected to the concept of identity. Because the subscale structure of the SOC frequently cannot be replicated, such analyses are not recommended for the 13-item version.

Appraisal processes

Contrary to our hypothesis, both appraisal processes made relevant contributions to the extent of PD, but this was of minor statistical significance compared with the person variables discussed above. One reason for this finding could be that the sense of coherence strongly forms the appraisal processes, and thus makes relative the caregivers' specific situation of being confronted with the mental disorder of the patient. From this point of view, it could be concluded that a high sense of coherence seems to provide the opportunity to cope with objectively difficult situations in principle, and vice versa. Another explanation may be that this finding is an artifact of the study design, because the primary intention was to assess an everyday life situation. Therefore, at the time point of the interviews, patients were in a stage of their disorder when outpatient mental health care was sufficient. Comparative research in highly acute stages of the disorders would be needed to test the first explanation against the second provided here.

Within the appraisal processes, features of primary appraisal are more clearly represented than those of secondary appraisal, particularly in the groups of relatives supporting patients with schizophrenic and recurrent depressive disorders. In accordance with the results of [START_REF] Schene | Family caregiving in schizophrenia: domains and distress[END_REF], interpersonal problems covered by the IEQsubscale "tension" that might be viewed as indicators for the severity of the disorder provided a contribution for predicting PD. [START_REF] Harvey | Relatives of patients with severe psychotic illness: factors that influence appraisal of caregiving and psychological distress[END_REF] also demonstrated the significance of negatively evaluating the caregiving relationship for PD. Therefore, it can be concluded that the extent of interpersonal problems experienced between relatives and patients influences PD via an immanent emotional component. This would also explain why the assessment of psychopathology by the relatives (PANSS factors) does not significantly influence PD. This assessment clearly focused on the mentally ill person, and only PANSS factor 6, "problematic social behavior," contains an element of the interaction between the caregiver and the patient. The variance of ratings on factor 6 (SD=0.61) is rather small (compared, for example, to factor 1, "anergia": SD=1.02), however. Again, this could be attributed to the time point of assessment, which might restrict the ability of this "interpersonal" PANSS factor to influence PD. For future research, we recommend a more detailed assessment of the subjective meaning of critical life events and of the social support experienced within the area of secondary appraisal processes. This might enhance the importance of this area of variables.

At first glance, it seems somewhat surprising that the variables referring to the relatives' own illnesses do not influence PD, although these include the subjective experience of symptoms. This result gains plausibility, however, if we consider that none of the GHQ values of the assessed groups of relatives are within the critical range (mean ≤ 1) that would indicate impairment of general mental wellbeing. The result that the extent to which the relative is worried about his own future is of significant importance for the level of PD indicates, however, that the relative's subjective experience of feeling existentially endangered by taking care of chronically mentally ill should not be underestimated.

Environmental variables and coping

In concordance with results of research already cited, the current study demonstrated the minor importance of environmental variables for PD when subjective processes (e.g., individual appraisal, coping styles) or personal traits are included in the analysis. Only the age of the supported patient had significant influence on PD for the total group of 163 relatives. As already outlined, PD increased as the age of the patient decreased. Relatives of older patients might have gone through adaptation processes such as decreasing their level of demands and expectations. Furthermore, it seems reasonable that those individuals caring for younger patients more strongly take into account the life perspective of their relatives. In view of imminent or past professional, social and family-related restrictions imposed by the mental disorder in relation to the patient's lifetime, PD might increase; such perspective provides also a reasonable explanation for the importance of the patient's duration at home since the last hospitalization for the relative's PD.

Although the correlation analysis revealed some differences in the number and content of variables that might be relevant for exerting diagnostic group-specific influence on a relative's PD, such an effect did not appear in the developed statistical model for the whole group of relatives. This result is well in accordance with findings of numerous studies having demonstrated that it is not the diagnosis per se that is burdensome for relatives (summarized in [START_REF] Jungbauer | Psychosocial burden and attitudes to disorders of relatives of chronically mentally ill persons -A comparison between schizophrenic and affective disorders especially taking into account socially disintegrating courses of the disorders and direct costs of community treatment[END_REF].

Conclusions

The results of our study enhance the validity of the transactional stress model demonstrating the influence of salutogenetic concepts (e.g., sense of coherence) more clearly than expected. Therefore, professional support of relatives of people with mental disorders should especially address relatives' competences and the increase in their own sense of personal growth. Further longitudinal studies are needed in order to analyze procedural aspects of appraisal processes and their impact on other areas of variables included in the stress model assessed in this study.

Table 1

 1 Socio-demographic and illness-related features of the patients (N=158; sub-divided according to the three main diagnostic ICD-10 categories)

		Schizophrenic disorders	Recurrent depressive disorders	Bipolar disorders	Total sample
	Gender				
	Female	19	31	35	85
	Male	34	21	18	73
	Age				
	In years				
	Mean	44.4	49.4	47.6	47.1
	SD	14.8	11.8	14.8	13.9
	Marital status				
	Married	10	36	27	73
	Divorced	11	8	12	31
	Widowed	4	1	3	8
	Single	28	7	11	46
	Co-morbid diagnosis				
	None	15	11	17	43
	Only psychiatric co-morbidity	7	7	5	19
	Only somatic co-morbidity	20	10	17	47
	Both	11	24	14	49
	Onset of the disorder				
	Years before study inclusion				
	Mean	16.1	17.4	13.1	15.5
	SD	11.9	13.6	9.8	11.9
	Time period at home				
	<2 months	27	26	18	71
	2-6 months	11	7	13	31
	6-12 months	0	6	5	11
	>1 year-5 years	9	6	10	25
	>5 years	1	1	4	6
	>10 years	5	2	2	9

Table 2

 2 Socio-demographic and illness-related features of the relatives/close reference persons (N=163; sub-divided according to the main diagnostic ICD-10 categories of the patients)

		Schizophrenic disorders	Recurrent depressive disorders	Bipolar disorders	Total sample
	Gender				
	Female	38	26	29	93
	Male	17	27	26	70
	Age				
	In years				
	Mean	55.7	47.9	46.6	50.1
	SD	14.9	13.9	13.6	14.6
	Marital status				
	Married	43	39	42	124
	Divorced	4	4	8	16
	Widowed	5	0	0	5
	Single	3	10	5	18
	Education				
	Secondary school	0	0	0	0
	University entrance qualification	33	35	36	104
	Other	21	17	19	57
	Relationship to the patient				
	Parent	30	2	7	39
	Spouse/partner	8	43	32	83
	Sibling	6	1	0	7
	Child	7	7	7	21
	Other	4	0	9	13
	Closest reference person of the patient				
	Yes	36	49	43	128
	Partly	18	2	11	31
	No	1	2	1	4
	Duration of support for the patient				
	In years				
	Mean	12.3	12.2	10.2	11.6
	SD	9.6	11.5	9.5	10.2

Table 3

 3 Features in each area of variables that correlated (alpha ≤ 0.05) with psychological distress of relatives (assessed with the GHQ)

		Total	Schizophrenic disorders	Recurrent depressive	Bipolar disorders
		sample	(F20.x)	disorders (F33.x)	(F32.x)
	Environmental variables (patients)				
	Age	-0.18		-0.32	-0.33
	Children a			-0.34	
	Disability pension a			.028	
	Duration at home since last hospitalization		0.29		
	Care provided by psychiatrist in private	0.22			0.35
	practice a				
	Care provided by general physician in private				-0.32
	practice a				
	Environmental variables (relatives)		-0.36		
	Sex b				
	Status as blood relative a				0.33
	Number of persons in household aged	-0.18			-0.35
	>65 years				
	Net income of the household	-0.19			-0.33
	Evaluation of the financial situation	-0.17			
	Person variables				
	Sense of Coherence (SOC)	-0.60	-0.61	-0.63	-0.61
	Mastery (MS)	-0.49	-0.49	-0.40	-0.52
	QOF factor "social distance"	0.19	0.30	0.33	
	QOF factor "optimizing resources for				0.42
	treatment"				
	Assumed cause of the disorder: magic/				0.29
	witchcraft a				
	Assumed cause of the disorder: wrong				0.37
	treatment a				
	Assumed cause of the disorder: alcohol a			-0.30	
	Primary appraisal				
	IEQ subscale "tension"	0.49	0.60	0.53	0.38
	IEQ subscale "worrying"	0.30		0.50	0.27
	IEQ item 48: costs of damage caused by P a	0.23	0.40		
	IEQ item 53: other expenses for P a			0.31	
	Need for an arrangement in the absence of	0.21			
	the relative a				
	PANSS factor 1: anergia	0.25		0.34	
	PANSS factor 2: anxious/depressive concern		0.29		
	PANSS factor 4: cognitive impairments	0.24	0.27	0.34	
	PANSS factor 5: motor impairments	0.31		0.47	
	Secondary appraisal				
	IEQ item 36: time budget for pursuing own	-0.18		-0.28	
	activities				
	IEQ item 42: worry about one's own	0.52	0.54	0.57	0.45
	future				
	LTE2: serious illness of close relative a		0.29		
	LTE4: death of close family friend or another				0.30
	relative a				
	LTE6: breaking off of a steady relationship a	0.17	0.28		
	LTE7: serious problem with a close person a	0.16			
	LTE8: unemployment/unsuccessfully seeking	0.20	0.43		
	work a				
	LTE sum score	0.21	0.45		
	Own mental disorder a	0.30			
	Continuous treatment of own disorder a			0.38	0.40

Table 3

 3 (continued) 

		Total	Schizophrenic disorders	Recurrent depressive	Bipolar disorders
		sample	(F20.x)	disorders (F33.x)	(F32.x)
	Impairment caused by own disorder	0.18			0.29
	Consequences of disorder: psycho-social	0.36		0.60	0.37
	restrictions a			
	Consequences of disorder: family problems a			0.51	0.47
	Consequences of disorder: none a	-0.26		-0.48
	Correlation between the disorders of R & P a	0.31	0.57	
	Coping			
	SCS factor "control divergence"	0.25		0.42
	IEQ subscale "urging"	0.19		0.34
	IEQ subscale "supervision"	0.18			0.30
	IEQ item 45: able to cope with P's mental	-0.24	-0.32	-0.35
	health problems			
	Explanations: ICD-10 diagnoses: F20.x: schizophrenic disorders; F33.x: recurrent depressive disorders; F31.x: bipolar disorders. "P" = patient;
	"R" = relative. Variables in bold demonstrate the highest and, in all groups, statistically significant correlations with the GHQ
	a Alternative response format: 0 = no or not indicated; 1 = yes or indicated	
	b Alternative response format: 1 = female; 2 = male		

Table 4

 4 Multiple linear regression model of factors influencing PD

	Variable	Block	Parameter estimate	Standard error	t Value	p Value
	Intercept		2.665	0.240	11.06	<0.0001
	Age of the patient	1	-0.007	0.0018	-3.97	0.0001
	Duration at home since last hospitalization	1	0.0009	0.00035	2.63	0.0095
	Sense of coherence (SOC)	3	-0.016	0.0033	-4.80	<0.0001
	Mastery (MS)	3	-0.182	0.049	-3.71	0.0003
	IEQ subscale "tension"	4	0.199	0.063	3.15	0.0020
	Assumed cause of the disorder: alcohol	3	-0.239	0.110	-2.17	0.0316
	IEQ item 42: worry about one's own future	5	0.024	0.0062	3.88	0.0002
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