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    Abstract
Background: Despite many control trials and meta-analyses proving the positive effect and the economic interest of family psychoeducation in schizophrenia, this practice remains marginal. There may be several reasons behind the clinicians' lack of motivation to implement such programs. Simple and common evaluation tools to compare program efficacy, improve the programs' content, and guaranty the fidelity of the delivery over time by routinely monitoring the efficacy level would be a way (among many) to stimulate clinical interest in psychoeducation. Two common self-administered questionnaires used in combination, the Center for Epidemiologic Studies Depression (CESd) to assess caregivers' depressive symptoms and 20-item Life Skill Profile (LSP-20) to assess patient functioning, would be good candidates for that. Methods: Family caregivers (n = 78) of seven consecutive groups participating in a program named Profamille filled in these questionnaires before and at the end of the program and 1 year later. More than the half of the caregivers have an initial depressive score indicating a higher risk of cardiovascular mortality/morbidity. Results: Both CESd and LSP20 significantly changed 1 year later. The size effect for CESd was 1.4 and for LSP20 was 0.6. These changes were linked to a statistically significant reduction in the number of hospitalized days for the patients (by a factor 3) and a number of days lost at work for the caregivers (by a factor 4). Conclusions: These two questionnaires are therefore useful to compare different programs, obtain preliminary evidence from exploratory trials, like for the Profamille V3 program, and help ensure the fidelity of program delivery.
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    Introduction


    Since the seminal 1980 articles by Anderson, Hogarty, and Reiss on family psychoeducation in schizophrenia,[bookmark: ft1][1] many psychoeducation methods have been validated to improve the lives of people with schizophrenia and their families.[bookmark: ft2][2] Moreover, the economic efficiency of psychoeducation has also been demonstrated.[bookmark: ft3][3],[bookmark: ft4][4] Despite many positive randomized controlled trials and meta-analyses,[bookmark: ft5][5],[bookmark: ft6][6],[bookmark: ft7][7],[bookmark: ft8][8],[bookmark: ft9][9] family psychoeducation has still not become widely available to family members of patients with schizophrenia.[bookmark: ft10][10],[bookmark: ft11][11],[bookmark: ft12][12]


    Psychoeducation is as effective at preventing relapse as an antipsychotic treatment and does so at a lower cost.[bookmark: ft13][13] Why is the diffusion of psychoeducation not as widespread as the use of antipsychotic drugs? One of the most straightforward explanations is that giving a pill requires less effort than organizing a psychoeducational group.


    The lack of motivation by clinicians to put an effort into psychoeducation may stem from an inability to perceive the benefits for two reasons. First, many outcome measures such as burden, quality of life, or relapse may be not marked, relevant, or familiar enough for the majority of clinicians. Second, many programs may have an effect not striking enough to be convincing. More research needs to be performed to improve program efficacy and make evaluation tools simpler to ensure reliable programs with proven efficacy.


    Furthermore, the way a program is executed may quickly deviate from the way it was initially designed. This lack of reliability over time may also dissuade clinicians from putting efforts into psychoeducation. Maintaining the evaluation process initially used when a program was tested under controlled conditions is a way to prevent this deviation. However, a rigorous evaluation of how patients and families function may require meetings with trained professionals. This is costly and time consuming. Moreover, it is often difficult to meet patients because most patients have a poor understanding of their illness and may be reluctant to cooperate in an evaluation. Furthermore, to overcome barriers to implementing family psychoeducation,[bookmark: ft14][14] several practices have been developed: Either the patients are not included in the sessions, or the unit offering the program may not be involved in the patients' care. The result is that there is no direct access to patients to assess their functioning. Subsequently, there is a need for simple evaluation tools to overcome these constraints and help ensure more widespread application of psychoeducation programs.


    What should the outcome measures be from a public health point of view? Patient well-being or functioning is interesting because this is what these programs intend to achieve. However, reducing costs for patients is also an important concern. Family member well-being is also often cited as an interesting outcome measure for several reasons. First, a suffering family will express a high level of emotion, which can contribute to patient relapse.[bookmark: ft15][15] Second, a suffering family may be too exhausted to help the patient, which would, in turn, affect the patient. Third, many studies have shown that people suffering from depression have a higher risk of mortality or morbidity.[bookmark: ft16][16] Suffering family members may become depressed, leading to further health consequences and health costs.[bookmark: ft17][17]


    The number of workdays lost by caregivers and the number of hospitalization days of patients are good outcome measures, but they are rare events. They are on/off variables that do not enable the progressive effect on all participants to be assessed. Even if they constitute the main outcomes of interest, they would not be appropriate for preliminary studies with a small number of participants.


    Self-administered questionnaires completed by participants only would be among the easiest tools to use for outcome evaluation. They do not require collaboration from patients or professional evaluation time or skills. However, such subjective evaluations may not reflect the reality of the health impact on the patient and family caregivers of psychoeducation.


    This study sought to examine the efficacy of a family psychoeducation program on schizophrenia management using such tools. We want to know if these tools are sensitive to changes in our program and if they reflect an objective health improvement in patients and families.


    Methods


    This retrospective, observational study was conducted on seven consecutive groups of family members participating in a psychoeducational program called “Profamille version V3.” This program was carried out by a psychiatric team (psychiatrists and nurses) in France. Self-administered questionnaires were completed by participants at the beginning and at the end of the program. The sensitivity of these questionnaires and their relevancy to assess the program's effectiveness is studied. As this was an observational retrospective study conducted in accordance with French law, ethics committee approval and informed consent were not required.


    Participant recruitment


    Participants were recruited following a publication in a local newspaper or by referral from a family organization or a physician. The participants were all members of a family of a patient with schizophrenia or a related disorder. This program was offered to participants free of charge (the real cost was approximately the monthly salary of a nurse per participant).


    All interested family members were invited to an information meeting about 3 months before the start of the program. Information about the aims, the rationale, and the content of the program as well as the session schedule were given during this meeting.


    After the information meeting, and if they agreed to follow the entire program according to the given schedule, participants were enrolled in the order in which they appeared on the contact list. If they could not participate but were interested in a future group, their position on the contact list was maintained so that they could be invited to the next information meeting.


    The psychoeducational program


    Profamille is a psychoeducational program for families of patients with schizophrenia spectrum disorders. The patients are not invited to the program. The department offering the program generally does not know the patients. The third version (V3) of this program has 14 sessions of 4 h each, scheduled about once a week. These sessions are followed by maintenance sessions 3, 6, and 12 months later. Each group has about 10–12 participants. There is a program manual with very precise descriptions of what should be said or done according to different situations.


    Measurements


    To assess patient functioning, the 20-item Life Skill Profile (LSP20) was chosen.[bookmark: ft18][18],[bookmark: ft19][19] The questionnaire was designed to allow caregivers and families to evaluate patient behavior without special training.[bookmark: ft20][20] Each item is scored on a scale of 1–4 where 4 is considered the lowest functional level. This questionnaire has been validated in several languages. It is used in many studies evaluating schizophrenia functioning[bookmark: ft21][21],[bookmark: ft22][22],[bookmark: ft23][23],[bookmark: ft24][24],[bookmark: ft25][25] for the purposes of assessing rehabilitation programs, for example. In our study, each item is scored according to patient functioning over the past 2 months.


    Each participant is also asked about the number of days of patient hospitalization in the year preceding the first session of the program and the year following the last session.


    To assess the level of emotion expressed by family members, which predicts patient relapse and the level of suffering of these family members, the 20-item, self-administered Center for Epidemiologic Studies Depression (CESd) Scale has several advantages: It measures the severity of depressive symptomatology during the past 7 days, has already been used in several studies on caregivers,[bookmark: ft26][26],[bookmark: ft27][27],[bookmark: ft28][28] reflects the level of expressed emotion,[bookmark: ft29][29] and predicts cognitive decline[bookmark: ft30][30] or morbidity in people with a high score.[bookmark: ft31][31] It has been validated in several languages and it has good acceptability.[bookmark: ft32][32] This questionnaire is completed about 3 months before the first session (waiting period), on the day of the first session, after the 14th (last) session, and 1 year after the last session. Since we can expect less morbidity if there are fewer or less intense depressive symptoms, at the first session and 1 year after the last session, each participant was asked about the number of days they missed work for illness in the last 12 months.


    Statistical analysis


    We compare CESd and LSP scores at the first and last sessions and 1 year later. The Friedman test was used. This is a nonparametric test equivalent to ANOVA that compares three or more paired groups. If significant, the Dunn's multiple comparison test was performed. P < 0.05 was considered significant in all analyses. The percentage of workdays lost by participants and patient hospitalization days in the year prior to the first session and the year following the last session were compared using the Chi-square test.


    Since a CESd score of over 16 indicates greater depressive symptoms and a higher risk of morbidity/mortality,[bookmark: ft33][33],[bookmark: ft34][34],[bookmark: ft35][35] we separated people below this score from those over this score because pooling together depressed and nondepressed participants to observe mood improvement is not relevant.


    The number of participant workdays lost may be linked to their depressive state and the number of patient hospitalization days may be linked to their functioning. For this reason, we check if LSP or CESd improvement at the last session is followed by a reduction in the number of workdays lost or hospitalization days 1 year later. Considering the rarity and the “all-or-nothing” nature of lost workday and hospitalization day events together with the complexity of the factors impacting on these events, any correlation analysis has little pertinence and odd-ratio (OR) analysis on subgroups is more appropriate.


    Missing data analysis


    Data missing prior to the completion of the 14 sessions or at the session following the 14th session might be due to a decline in the family member's mood or patient functioning growing worse, creating a sense of hopelessness. These two situations could negatively affect the motivation to attend the 1-year evaluation meeting. The previous CESd and LSP scores are shown to analyze this hypothesis.


    It is not possible to infer the value of missing data, but in the worst-case scenario, one can hypothesize that all missing data correspond to a decline in CESd and LSP scores. To simulate this worst-case scenario, we used the worst previous score to replace missing scores and added an estimate of the mean score degradation. This estimate was calculated by averaging the paired difference between worsening scores. Then, initial scores and scores after 1 year were compared using the Wilcoxon signed-rank test for paired data.


    All statistical calculations were performed using R software.


    Results


    The flowchart of the study is presented in [Figure - 1] and sample characteristics in [Table - 1]. For people whose data were incomplete, we tried to call them or obtain information about their mood change and global patient functioning through other members of their psychoeducational group (people of the same group often stay in touch).
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        	Figure 1: Flowchart of participants' progress
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        	Table 1: Descriptive statistics of participants and their close relatives suffering from schizophrenia-spectrum disorder
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    Effects of the program


    Of the 72 participants who completed the 14 sessions, 51% had an initial CESd score above 16 and 60% of them had a score that had normalized by the last session (two-tailed Wilcoxon signed-rank test on paired data P < 0.0001, size effect = 1.4). Participants have the same initial CESd score as the CESd score 3 months before (waiting list). No CESd change is observed in the group of participants with an initial nondepressed CESd score [Figure - 2] and [Table - 2]. The CESd and LSP scores for those whose patient was evaluated 1 year later are presented in [Table - 2].
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        	Figure 2: Mean Center for Epidemiologic Studies Depression score (standard deviation) at different times (waiting list, initial, final, 1 year) in initially depressed (black bar) and not depressed caregivers (white bar)
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        	Table 2: Center for Epidemiologic Studies-Depression and Life Skill Profile 20 score changes at different stages of the program
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    The CESd and LSP scores were lower 1 year after the last session. Participants whose LSP evaluations were not complete after 1 year were slightly more depressed and slightly younger, and their patients were slightly less functional [Table - 3], although these differences were not statistically significant. However, these participants reported fewer patient hospitalization days (1.64%, Chi-square P < 0.0001). Among these participants, the nonretired were younger than nonretired participants who completed the 1-year evaluation (43 [9.2] vs. 53 [4.9] [Mann–Whitney U-test P = 0.0019]), their moods were similar (CESd; mean [standard deviation]: 12 [6.6] vs. 13 [7.9]), and they only missed 0.15% workdays (Chi-square P < 0.0001).
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        	Table 3: Characteristics of the participants lost to follow-up at 1 year
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    Relationship between the score change at the 14th session and workdays lost and the number of hospitalization days 1 year later


    In each case, we have two 2 × 2 table (factor A = group, factor B = number of days lost or hospitalized versus number of regular days), with two strata: 1 year before and 1 year after psychoeducation. To test if there is a difference between the two strata, we used the Breslow–Day test on the OR.[bookmark: ft36][36]


    In the two cases, the Breslow–Day test on homogeneity of odds ratios gives a P < 2.2e-16. These results are in agreement with the hypotheses that the normalization of a depressive score predicts a greater reduction in the number of workdays lost and an improvement in the functioning score predicts a greater reduction in hospitalization days.


    Worst-case simulation at 1 year


    CESd change – each 1-year missing data value was completed with the highest (worst) of the two previous scores plus 8.2 (upper limit of the 95% confidence interval for the mean increase in scores that grew worse). With this correction, the CESd scores were lower at 1 year (two-tailed Wilcoxon signed-rank test P = 0.0496).


    LSP change – Each 1-year missing data value was completed with the highest (worst) of the two previous scores plus 6.9 (upper limit of the 95% confidence interval for the mean increase in scores that got worse). With this correction, the LSP scores were lower at 1 year (two-tailed Wilcoxon signed rank test P = 0.026).


    For participants whose evaluations were complete after 1 year, the observed pre-program percentages of workdays lost and hospitalization days for their patients were far below those of the other group. If we assumed that 1 year after these percentages corresponded with the percentages that the other group had before the program, we would obtain 118 missed workdays (instead of 5 before the program) and 665 hospitalization days (instead of 96 before the program). This drastic change may be seen as a worst-case simulation. By pooling these simulated data with those of the other group, we observe that the percentage of patient hospitalization days changes from 9.3% to 5.8% (P < 0.0001) and the percentage of missed workdays for caregivers changes from 1.8% to 0.9% (P < 0.0001).


    Discussion


    The CESd and LSP20 questionnaires were able to detect distinct positive effects of the Profamille V3 program and the changes observed in scores over time are relevant to the expected effects.


    The CESd score improvement demonstrates that 65% of families with a score indicating a health risk had a “safe” score by the end of the 14th session (P < 0.01). Moreover, this result is stable 1 year later (size effect = 1.66). This decrease in morbidity and mortality risk is combined with a fourfold decrease in the number of workdays lost for illness during the year following the 14 sessions (P < 0.0001).


    LSP20 scores mainly improved 1 year after the program (P < 0.001) and the size effect was 0.69. This delay reflects the time necessary to obtain a stable behavioral change. This improvement is confirmed by a threefold reduction in the number of patients' hospitalization days (P < 0.0001). The cost of the hospitalization days that were prevented by the program during the 1st year is approximately twice the cost of the psychoeducation program.


    The LSP20 score observed and CESd score changes are linked to real changes impacting health and economics [patient hospitalization days or workdays lost by participants for illness, [Table - 4]. These changes, which occurred over 1 year, were predicted by the score changes for the two questionnaires at the end of the 14th session [Figure - 3]. This observation confirms the value of these two self-administered questionnaires as surrogate indicators to assess the efficacy of a psychoeducational intervention program.
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        	Table 4: Objective changes for participants (missed working days) and patients (number of days spent in hospital) before and after the program

        

        Click here to view
      

    


    
      
        	[image: ]

        	Figure 3: (Left) Average change of the percentage of hospitalization days during the year if the Life Skill Profile scores are worse or better between the first and the final session with odd-ratio = 29.3 1 year before and 0.43 1 year after (right): Average change of the percentage of workdays lost if the participants are initially depressed (Center for Epidemiologic Studies Depression >16) and normalized their scores at the last session the other cases with odds- -ratio = 1.47 1 year before and odds ratio = 4.41 1 year later)
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    Improved LSP scores could be interpreted as more positive participant thinking about the patients rather than a real improvement in patient functioning. Even if this hypothesis cannot be ruled out, we observed only a slight change in LSP scores after the 14th session, whereas we observed a great improvement in CESd scores. The LSP scores were greatly improved 1 year later, whereas the CESd scores were close to the previous ones [Table - 2]. If the participant's mood improvement was responsible for a more positive perception of patient functioning, the LSP scores would immediately follow the CESd scores, which was not the case. Moreover, initial depressed caregivers whose CESd score was worse at 1 year reported a slight improvement of the LSP20 score of their relatives. Although this result is not significant because it concerns only three caregivers, it supports the hypothesis that LSP20 may be improved independently of the caregivers' mood.


    The greatest limitation of our study was the missing data at 1 year. However, if missing data are completed with the worst values, LSP and CESd are still better after 1 year and the Profamille V3 program still improves the percentage of caregiver workdays lost and the percentage of patient hospitalization days.


    Conclusions


    This study showed that LSP20 and CESd questionnaires are good candidate measures to evaluate the effect of psychoeducation programs on patients and family caregivers, and the combined use of these questionnaires is relevant from public health and economic point of view. It also showed the Profamille V3 program's effectiveness on patients and caregivers in an observational, not randomized condition. CESd scores also provide information that may support family commitment and empowerment: Half of the families attending a psychoeducational program suffer in two ways (being at risk of early death and at risk of having a child with schizophrenia). This early death risk may be markedly reduced with an appropriate intervention that could also improve patient functioning. These two questionnaires are useful to compare different programs, obtain preliminary evidence from exploratory trials, like for the Profamille V3 program, and help ensure the fidelity of program delivery. These questionnaires will be helpful to ensure preliminary homogenization of practices among the sixty teams across French-speaking countries (Belgium, France, Morocco, Switzerland, etc.) that offer the Profamille V3 program and will be the prelude to a multicentric study.
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  Figure 1: Flowchart of participants' progress
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  Figure 2: Mean Center for Epidemiologic Studies Depression score (standard deviation) at different times (waiting list, initial, final, 1 year) in initially depressed (black bar) and not depressed caregivers (white bar)


  Figure: 3
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  Figure 3: (Left) Average change of the percentage of hospitalization days during the year if the Life Skill Profile scores are worse or better between the first and the final session with odd-ratio = 29.3 1 year before and 0.43 1 year after (right): Average change of the percentage of workdays lost if the participants are initially depressed (Center for Epidemiologic Studies Depression >16) and normalized their scores at the last session the other cases with odds- -ratio = 1.47 1 year before and odds ratio = 4.41 1 year later)
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  Table 1: Descriptive statistics of participants and their close relatives suffering from schizophrenia-spectrum disorder
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  Table 2: Center for Epidemiologic Studies-Depression and Life Skill Profile 20 score changes at different stages of the program
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  Table 3: Characteristics of the participants lost to follow-up at 1 year
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  Table 4: Objective changes for participants (missed working days) and patients (number of days spent in hospital) before and after the program
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spouse, husband or sibling: 5%, children 2%
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Patients
Age: mean (SD), (range): 29.9 (8.2), (16-55) Gender, Male 73%
Poor insight (against medication and/or pretending not to be ill) 48%
Employment
Never worked more than 6 months in their life: 49% 49%
‘Working or active student at the present time: 24% 24%
Live with participant: 55%
Age of onset; mean (SD), (range) 21.1(5.6) (13-38)
Duration of illness in months; mean (SD), (range) 105 (79) (12-456)
Already hospitalized against their will: 61% Never hospitalized: 7%
Receiving depot antipsychotics: 31%
Cannabis users and abusers: 43% Alcohol abusers: 23%

SD: Standard deviation
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Friedman test P=0.14. No post hoc test
LSP score Initial Final Paired score difference between One year
the 1* and 14" sessions
Participants who completed the 40.9(9.8) 392(10.1) 1.6 (3.0) 345(87)

evaluation at 1 year n=56

Friedman test P=0.0001 for the three evaluation times. Post hoc Dunn’s multiple comparison test
Initial/final P>0.05
Final/1 year: P<0.01
Initial/1 year: P<0.001

TSP: Life Skill Profile, CESd: Center for Epidemiologic Studies-Depression
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