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Objectives: To measure the gap between contact and effective coverage of mental healthcare (MHC).

Materials and methods: 45,761 newly referred cases of depression, schizophrenia, bipolar disorder, and personality disorder from four Italian regions were included. A variant of the self-controlled case series method was adopted to estimate the incidence rate ratio (IRR) for the relationship between exposure (i.e., use of different types of MHC such as pharmacotherapy, generic contact with the outpatient services, psychosocial intervention, and psychotherapy) and relapse (emergency hospital admissions for mental illness).

Results: 11,500 relapses occurred. Relapse risk was reduced during periods covered by (i) psychotherapy for patients with depression (IRR 0.67; 95% CI: 0.49 to 0.91) and bipolar disorder (0.64; 0.29 to 0.99); (ii) psychosocial interventions for those with depression (0.74; 0.56 to 0.98), schizophrenia (0.83; 0.68 to 0.99), and bipolar disorder (0.55; 0.36 to 0.84), (iii) pharmacotherapy for patients with schizophrenia (0.58; 0.49 to 0.69), and bipolar disorder (0.59; 0.44 to 0.78). Coverage with generic care, in absence of psychosocial/psychotherapeutic interventions, did not affect risk of relapse.

Conclusion: This study ascertained the gap between contact and effective coverage of MHC and showed that administrative data can usefully contribute to assess the effectiveness of a mental health system.
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Introduction

Provision of appropriate care through delivery of quality health services to people in need is a core function of health systems. Accurate measurement of health service outputs and related outcomes is essential for tracking performance and addressing decision processes. One measure to determine how a program is performing is the coverage level it achieves (1). However, it has been found that increasing use of health services do not always translate into health gains (2). Indeed, although coverage is important, it does not always reflect the quality of the care provided, the extent to which key treatments are implemented as planned and consequently the actual health outcomes resulting from adequate treatments (3). Distinct from the measurement of contact coverage with which provision of care is usually monitored, it is therefore useful to identify the rate of effective coverage (4).

The World Health Organization includes the provision of mental healthcare in community-based settings as a key objective of Mental Health Care (MHC) systems (5). As a country, Italy offers a unique opportunity to explore community-oriented MHC. Indeed, since the approval of the psychiatric reform law in 1978 (6), a process of deinstitutionalization led to a profound shift from hospital-based models of care to community-oriented mental health services (7).

The conceptualization developed by Tanahashi et al., in their pivotal framework (8), can be very useful for addressing what and how monitoring and assessing coverage of community-oriented mental health services. In particular, the concepts of “potential coverage” (i.e., services availability, accessibility, and acceptability), “contact coverage” (i.e., the gap between use and need), and “effective coverage” (i.e., the gap between the use of service and the health gain) should drive the development of indicators for measuring the system functioning. Furthermore, in 2003, the World Health Organization resumed and re-introduced the concept of effective coverage, and its measurement was suggested to be incorporated into health system performance assessment (9).

Thus, to monitor the extent to which mental health system meets key objectives, the Italian Ministry of Health developed a system of measurement of MHC performance with the so-called QUADIM-MAP project. However, because better contact or treatment coverage does not necessarily mean more effective coverage (1, 4, 10), a study for evaluating the association between MHC coverage and measurable clinical outcomes was designed. In other terms, our study focused on measuring the gap between service use and health gain (i.e., the “effective coverage” according with the above reported conceptualization), with particular focus on identifying which services do not offer any evidence of generating health benefits to patients who used they. We also focused on components of service use and health outcomes measurable with available administrative data. This is at the same time the challenge of our project (being its aim to build indicators able to capture the components of service use with effective health implications) but also its limitation (being the measurements restricted to available data, and building surrogate measures was therefore necessary). The current paper reports methods and main findings regarding a large sample of Italian patients newly taken-into-care by the Departments of Mental Health (DMHs) of the National Health System (NHS) with diagnosis of depressive, schizophrenic, bipolar and personality disorder [i.e., the mental disorders with greatest clinical relevance and the highest burden for national health services (11–14)].



Materials and methods


Data sources

The QUADIM-MAP project is based on computerized Healthcare Utilization (HCU) databases from the Italian regions of Lombardy (northwest), Emilia-Romagna (northeast) and Lazio (central), and the province of Palermo (southern Italy) (15). Overall, data covered nearly 37% of the entire Italian population.

In Italy, all citizens have equal access to healthcare provided by the National Health Service (NHS). An automated system of HCU databases is used to locally manage health services in each region (16). HCU data include a variety of information on residents, such as diagnosis at discharge from public or private hospitals, outpatient drug prescriptions, specialist visits and diagnostic exams provided fully or partly free-of-charge by the NHS. In addition, a specific automated system concerning mental health care gathers data from regional Departments of Mental Health (DMHs) accredited by the NHS. The system provides demographic information, and diagnostic and therapeutic codes for patients receiving specialist MHC. These various types of data can be interconnected, since a unique individual identification code is used in all databases for each NHS beneficiary. Due to privacy issues, each identification code is automatically anonymized and the inverse process is only allowed to the Regional Authority upon request of judicial Authorities. Further details on HCU database in the field of MHC have been reported elsewhere (15, 17–19). Diagnostic and drug therapy codes used for drawing records and fields from the considered databases are reported in the Supplementary Table 1.



Cohort selection and follow-up

The target population consisted of all NHS beneficiaries resident in Lombardy, Emilia-Romagna, Lazio, and Palermo, aged 18–65 years (13.5 million inhabitants) (15, 19). NHS beneficiaries resident in these areas, who during the recruitment period had at least one contact with a mental health service (MHS) and had a diagnosis of depression, schizophrenia, bipolar disorder, or personality disorder, were identified, and labeled as prevalent cases. According to data availability, distinct recruitment periods were considered, specifically: from January 2013 to December 2016 for Lombardy, from January 2015 to December 2016 for Emilia-Romagna and Palermo, and from January 2015 to December 2015 for Lazio.

With the aim of including individuals newly taken-into-care by the NHS who had for the first time a diagnosis of the considered disorders, prevalent cases who received a diagnosis of mental disorder at any time prior the recruitment period, and those who experienced at least one hospital admission to a psychiatric ward or received at least two prescriptions of drug therapies for their treatment in the years 2013–2014 (or 2011–2012, for Lombardy Region only), were excluded. In addition, under the assumption that schizophrenic, bipolar and personality disorder may hardly be diagnosed for the first time later than the age of 40 years (20), patients aged 41 years or older at the time of diagnosis were excluded. The same criterion was not adopted for depression, since in this case new diagnoses among individuals older than 41 years cannot be excluded. The remaining patients represented the study cohort and were labeled as patients newly taken-into-care for mental disorders. Cohort members accumulated person-time of follow-up from the date of diagnosis, until death, emigration or endpoint of follow-up whichever came first. According to data availability, different final dates were considered, specifically June 30, 2018 for Lombardy, Emilia-Romagna and Palermo, and December 31, 2016 for Lazio.



Outcome assessment

Emergency admissions to psychiatric ward with diagnosis of mental disorder that occurred during follow-up were recorded for each cohort member. They were labeled as outcome episodes and were considered as measurable surrogates of relapse (21, 22).



Measuring exposure to mental health care

Exposure to two broad categories of MHC was considered, specifically drug treatments and community care interventions. Drug treatments correspond to dispensation of drugs by the MHS or retail pharmacies and included antidepressants for depression, antipsychotics for schizophrenia, and mood stabilizers (lithium, lamotrigine, valproic acid, carbamazepine, and second-generation antipsychotics) for bipolar disorder and all the three classes of drugs (i.e., antidepressants, antipsychotics, and mood stabilizers) for personality disorder. Time coverage of each dispensed drug treatment was established according to the defined-daily-dose (DDD) metric.1

Community care interventions included whichever contact with the Community Mental Health Centers, Psychiatric outpatient Clinics and Day Care Centers resulting in at least one of the twenty-one interventions coded in the Italian Mental Health Information System and listed in Supplementary Table 2. Of the twenty-one interventions we identified those which we appointed as (i) Psychosocial non-psychotherapeutic interventions (Individual and group living skills training, Individual and group socialization, Single family and multifamily psychoeducation, Individual and group bodywork, Work training, and Assistance with financial and welfare procedures) and (ii) Psychotherapy sessions (Psychological interview, and individual, couple, family, and group psychotherapy). By exclusion, the remaining interventions were considered as Generic care (Psychiatric visit, Meeting with a professional, Support, Meeting with relatives, Consultation, Medico-legal assessment). The time coverage was established by assuming at least one intervention every 30 days.

In this way, the entire pathway of MHC experienced by each cohort member was built. Starting from the first month following the date of diagnosis, we calculated the monthly rate of coverage with drug treatment and community care interventions during the entire follow-up. As far as community care is concerned, we considered separately the rate of coverage with interventions classified under the heading of generic care, psychosocial non-psychotherapeutic interventions, and psychotherapy sessions, their sum being denoted as monthly rate of overall community care coverage.



Additional measurements

Baseline characteristics of cohort members comprehended gender, age, years of education, employment status, marital status, and living arrangements. Furthermore, patients were categorized according to the Multisource Comorbidity Score (MCS), a new index of patients’ clinical status derived from (i) inpatients diagnostic information and (ii) outpatient drug prescriptions, provided by the regional Italian data and validated for outcome prediction (23, 24).



Self-controlled case-referent series design

To control for patient specific characteristics while investigating the risk of relapse, we used a self-controlled case series (SCCS) design (25–30). This method uses a within person approach to compare the rates of relapse while an individual patient was covered or uncovered by MHC. With the aim of accounting for assumption violations, the following devices were adopted. First, a 90-day time-window after each relapse occurrence was excluded for taking into account the possibility that relapse onset affects the subsequent exposure process. Second, a 180-day time-window before each relapse occurrence was also excluded to take into account the so-called protopathic bias (31, 32). Shortly, as an increased MHC is expected whenever the patient’s symptomatology worsens (i.e., the true but unmeasurable outcome of interest), and because the latter is expected to increase the risk of emergency admissions to psychiatric ward (i.e., the measured outcome surrogating the true one), the increased use of mental health services could be wrongly interpreted as the paradoxical effect of the care in increasing the risk of relapse. For this reason, a lag-time period of 180 days immediately preceding the detected outcome was applied to ignore coverage with mental health services which may generate protopathic bias (31).

Third, a self-controlled referent series was built to consider the possibility that exposure and relapse is time-correlated (33). In other terms, as a concentration of both MHC and relapses is expected early after diagnosis, an artificial positive exposure to MHC → relapse association should be observed for the easy reason that exposure and relapse are time-correlated. We tried to control for this source of bias by means of an original approach consisting in comparing estimates generated from the self-controlled case series, with those generated from a self-controlled referent series. This was made by randomly selecting from the same cohort that generated the case series, cohort members who during the observational time-window experienced both periods covered and periods uncovered by exposure to MHC, but did not experience any relapse episode. Case and referent series were individually matched for gender, age at cohort entry, and date of mental health disorder diagnosis. Therefore, the current paper used a modified version of the original SCCS design, which we called self-controlled case-referent series (SCCRS) design. Footnote of Supplementary Figure 1 provides further details of the adopted design.

Conditional Poisson regression was used for estimating incidence rate ratios, and corresponding 95% confidence intervals (CI), for both case (IRRc) and referent (IRRr) series. Because referent patients did not experience relapse, IRRr estimates the portion of IRRc due to change in therapeutic strategy. By dividing IRRc by IRRr, the time-trend adjusted IRRa was obtained. Time-varying covariates were considered in the models by including coverage rates of MHC and no MHC services (e.g., hospital admissions, drug prescriptions and outpatient services).

The SAS Software (version 9.4; SAS Institute, Cary, NC, USA) was used to perform the analyses. For all hypotheses tested, two-tailed p-values less than 0.05 were considered significant.



Sensitivity analyses

Owing to the arbitrariness of time-window widths anticipating and following relapse, other widths were investigated in secondary analyses. Furthermore, robustness of the principal findings were investigated by only considering the first relapse episode (i.e., recurrent relapses were excluded from the analyses), as a recommended approach by Petersen et al., when recurrent events cannot be assumed independent (27). Finally, the separate effect of antidepressants, antipsychotics, and mood stabilizers on the risk of relapse in patients with diagnosis of personality disorders was investigated.




Results


Patients

The process of cohort selection is shown in Figure 1. Among the 227,751 eligible prevalent cases, 181,990 were excluded (mostly because of a previous diagnosis of mental disorder), while 45,761 individuals met the inclusion criteria and were included into the study cohort as newly taken-into-care patients with diagnosis of depression (73%), personality disorder (12%), schizophrenia (10%), or bipolar disorder (4%). Overall, 4,237 cohort members experienced the relapse at least once during follow-up, with a total number of 11,500 relapse episodes. The rate of relapse was higher among patients with schizophrenia and bipolar disorder (225 and 214 episodes every 1,000 person-months), slightly lower among patients with personality disorder (167 episodes every 1,000 person-months), and clearly lower among patients with depression (35 episodes every 1,000 person-months).
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FIGURE 1
Flow-chart of inclusion and exclusion criteria for patients with severe mental health disorders. QUADIM-MAP project, Italy, 2013–2018.


The baseline characteristics of newly taken-into-care cohort members are shown in Table 1. The mean age (SD) of patients with depression, schizophrenia or bipolar disorder and personality disorder was 46.5 years (11.9), 30.0 (6.5), 31.0 (6.5), and 28.9 (7.1) years, respectively. As expected, patients with depression were predominantly women, while the opposite occurred for patients with schizophrenia. Patients with depression and bipolar disorder had higher education and a worse clinical profile.


TABLE 1    Baseline characteristics of patients newly taken-into-care for severe mental disorders according with the main diagnosis. QUADIM-MAP project, Italy, 2013–2018.
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Mental health care

Monthly rates of drug coverage were higher for patients with schizophrenia and bipolar disorder than for those with depression and personality disorder, being 46, 43, 33, and 31% of them, respectively, on drug therapy in the first month after diagnosis (Figure 2). There was, however, a gradual fall in the coverage rates across time, being patients in drug treatment after 5 years since diagnosis around 10% among those with depression and bipolar disorder, 15% among those with personality disorder, and 30% among those with schizophrenia.
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FIGURE 2
Monthly coverage rate of drug therapy from the first until the 64th month after diagnosis of depression, schizophrenia, bipolar disorder, and personality disorder. QUADIM-MAP project, Italy, 2013–2018.


Monthly rates of community care coverage in the first month after diagnosis were 78% for patients with schizophrenia, 68% for those with bipolar disorder, 63% for those with personality disorder, and 51% for those with depression (Figure 3). Between 71 (personality disorder) and 83% (bipolar disorder) of these patients received generic MHC. The 93, 85, 77, and 59% of total psychosocial interventions consisted of psychotherapy sessions among patients respectively with depression, personality disorder, bipolar disorder, and schizophrenia. There was again a general fall in coverage rates, with only 10% of patients with depression, 15% with personality disorder, and 20% with bipolar disorder still in contact with services 5 years after diagnosis. Patients with schizophrenia had longer contacts, with a coverage rate around 50%.
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FIGURE 3
Monthly coverage rate of contacts with the mental health service from the first until the 64th month after diagnosis of depression, schizophrenia, bipolar disorder, and personality disorder. Coverage was assigned to psychotherapy whether at least one psychotherapeutic session was performed, to psychosocial intervention whether at least any other psychosocial intervention was performed, to generic mental health care whether the patient attended the service without receiving neither psychosocial nor psychotherapeutic intervention. QUADIM-MAP project, Italy, 2013–2018.




Mental health care and relapse

Figure 4 shows that the relapse risk was reduced during periods covered by psychotherapy for patients with diagnosis of depression and bipolar disorder, by other psychosocial interventions for patients with diagnosis of depression, schizophrenia and bipolar disorder, by antipsychotics for patients with diagnosis of schizophrenia, and by mood stabilizers for patients with diagnosis of bipolar disorder. There was no evidence that the relapse risk was reduced by coverage with generic care, in the absence of psychosocial interventions, nor that patients with diagnosis of personality disorder may benefit by any care. Finally, there was no evidence that patients with diagnosis of depression and personality disorder did benefit from coverage with antidepressants or any psychotropic drugs, respectively.
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FIGURE 4
Self-controlled case-referent series estimates of the incidence rate ratio of relapse episodes associated with categories of mental care, according with the main diagnosis of depression, schizophrenia, bipolar disorder, and personality disorder. QUADIM-MAP project, Italy, 2013–2018. Self-controlled case-referent series incidence rate ratio, and 95% confidence interval, estimated with Poisson regression contrasting within-patient incidence of relapse onset observed during mental care coverage and no coverage person-time. Relapse was emergency hospital admissions in a psychiatric ward. Estimates were obtained through the design shown in Supplementary Figure 1; please see the extensive footnote of Supplementary Figure 1 for details about the design. Time-windows with width of 180 and 90 days respectively prior and following the relapse onset were removed for mitigating the effect of incorrect allocate person-time of MHC coverage.




Sensitivity analyses

The lack of evidence that drug therapy prevents relapses in patients with personality disorder concerned not only the three drug classes considered together, but also each of them separately (Supplementary Table 3). The relationships described above did not substantially change by varying the time-window widths anticipating and following relapses, nor considering only the first relapse episode (Supplementary Table 4).




Discussion

The main goal of this study was to assess to what extent effective coverage is achieved in a community based mental health system and to identify the factors associated with effective coverage. With concern to the association between pharmacotherapy and relapse prevention, we did not find that coverage with the investigated drugs was effective for preventing relapse in patients with depression. At first sight, this finding seems inconsistent with guidelines from Europe and the United States, typically recommending antidepressant medication use with or without psychotherapy for patients diagnosed with major depression (34). Although we cannot exclude that coverage with antidepressants might be effective for an unknown portion of patients with severe depression in our sample, we must however consider that, due to several flaws such publication and reporting bias, effectiveness of antidepressants for preventing relapse is systematically overestimated in the literature (35). In accordance with the extensive literature available (36–38), effectiveness of antipsychotics and mood stabilizers for relapse prevention in patients with schizophrenic and bipolar disorder was confirmed in our study. Finally, consistently with both the UK (NICE) and Australian guidelines, we confirmed that pharmacotherapy does not seem to be effective in preventing relapses in the course of personality disorders (39, 40).

Our study did not find that, in the absence of psychosocial/psychotherapeutic interventions, the use of mental health services might per se prevent the occurrence of relapse. This result is somewhat unexpected, as regular attending outpatient mental health services was supposed to surrogate for overall health-seeking behavior, therefore reducing the risk of relapse onset. Rather, we observed that relapse episodes occurred less frequently among patients with depression, schizophrenia, and bipolar disorder when they were offered psychosocial interventions, and among those with depression and bipolar disorder when they were offered psychotherapy. These findings are consistent with available evidence suggesting psychotherapy and psychosocial interventions, such as cognitive behavioral therapy and psychoeducation, for treatment of schizophrenia (15, 37, 41, 42) and a variety of psychotherapy models for depression (43–45). Currently, the data supporting the usefulness of specific psychotherapies for treatment of bipolar disorder are more limited (45, 46). Conversely, our observation that patients with personality disorder did not benefit of relapse reduction from coverage with either pharmacotherapy, psychosocial interventions psychotherapy, was in contrast with several guidelines recommending psychotherapy as primary, or core, treatment for this group of disorders (39, 40).

These findings should not be taken as robust evidence for the best community care for patients with severe mental illness. Beside the common pitfalls of observational studies, our study investigated the average effect of broadly defined interventions (irrespective of the type of drug, psychosocial intervention and psychotherapeutic approach employed) on patients considered as a homogeneous set of patients with severe mental disorders. Rather, our findings support the importance of monitoring the performance of community-based mental health services. In accordance with the landmark paper of Tanahashi (8), our study showed that the rate of generic use of care by MHS, is not sufficient for protecting patients from relapse risk. Conversely, effective coverage, i.e., ensuring coverage with pharmacotherapy and/or psychosocial interventions or psychotherapy targeted to specific disorders, showed evidence of prevention from relapse occurrence. Overall, our study shows that in Italy only a modest portion of the patients taken in care by community mental health services received effective care for relapse prevention.

Our study found that adherence to treatment was very poor among patients newly taken in care for severe mental disorders, in particular for those with depression. Coverage with antidepressant drug therapy and with at least one MHS contact respectively concerned 33 and 51% of patients 1 month after diagnosis of depression and fell to less than 10% for both the categories of MHC 5 years after diagnosis. This may be because several episodes of depression are short lasting or require brief treatments. Patients with schizophrenia maintained more contacts, although still scarce, since drug and MHC coverage respectively started from 46 to 78% 1 month after diagnosis and fell to 30 and 50% 5 years later. Intermediate values were observed for patients with bipolar and personality disorder. These findings were expected since very poor adherence to pharmacotherapy has been described for patients with depression (46, 47), schizophrenia (15, 48, 49), and bipolar disorders (50, 51). At our best knowledge, however, adherence to pharmacotherapy among patients with personality disorder had been never investigated, as well as there is a lack of direct comparisons of adherence between patients with different mental health disorders. Furthermore, studies mostly focused on adherence to pharmacotherapy, while other aspects of mental health service use once a patient was taken in care have been seldom considered (52–54).

The present study is unique in several respects. First, the investigation is based on data from a large, unselected population, which was made possible since in Italy a free healthcare system covers all citizens. In particular, the availability of high-quality individual data on outpatient and inpatient services supplied by the NHS, which, since about 10 years, can be linked to data on care provided by mental health departments (the so-called Italian Mental Health Information System), offers the opportunity to investigate large unselected populations, and to generate real-world evidence on mental health care (15). Second, our data reflect routine clinical practice, and are not affected by selective participation and recall bias (17). Third, patients were identified from the day of their first visit with the mental health service in which diagnosis of mental illness was made, and the complete pathway of mental healthcare services provided was known. Fourth, the SCCS design, and its modifications for accounting assumption violations, allowed to take into account both known and unknown time invariant confounders (including factors like drug abuse, or stigma to look for treatment). Potential time-varying confounders were also considered to limit residual confounding due to differences between periods covered and uncovered by mental health care. Finally, a number of sensitivity analyses confirmed the robustness of our findings.

Limitations of this study should be considered to correctly portray our results. Both exposure and relapse misclassification likely affected our estimates. Common sources of exposure misclassification include treatments dispensed by private services, as well as out-of-pocket payments. The psychiatric diagnosis itself could be misclassified (55). Outcome misclassification might be due to our inability to capture all relapse episodes, but only those requiring hospital admissions. In addition, residual time-varying confounding cannot be excluded in spite the great attention for avoiding it.

Finally, the main weakness of our study is that our conclusions only refer to MHC able of preventing detectable relapse episodes. This is an important limitation because, owing the narrowness of available data, we cannot speculate on the effect of care coverage on unmeasured outcome such as functional improvement following initial entry into care. There is therefore urgent need of integrating current informative systems with more complete data collection for better investigates all components of mental healthcare coverage.

In conclusion, our study found that the gap between contact and effective coverage in mental health is substantial. Community mental healthcare showing evidence of effectively prevent the onset of relapse were psychosocial interventions and psychotherapy for depression, antipsychotics and psychosocial intervention for schizophrenia, mood stabilizers, psychosocial intervention, and psychotherapy for bipolar disorder. Reasons of lack of evidence offered by our study that the onset of relapse episodes was affected by coverage neither with antidepressants for patients with depression, nor with any intervention in patients with personality disorder, should be urgently clarified. The current study supplied evidence that administrative data may contribute to assessing the effectiveness of a mental health system even in the absence of ad hoc data collection.
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Gender
Men 12,724 (38.2%) 3,108 (66.0%) 1,021 (50.2%) 2,831 (49.7%)
Women 20,597 (61.8%) 1,604 (34.0%) 1,013 (49.8%) 2,863 (50.3%)
Age (years)
Mean (SD) 465 (11.9) 30.0 (6.5) 31.0 (6.5) 289 (7.1)
18-30 4,488 (13.5%) 2,542 (54.0%) 909 (44.7%) 3,309 (58.1%)
31-40 6,382 (19.2%) 2,170 (46.1%) 1,125 (55.3%) 2,385 (41.9%)
41-49 8,396 (25.2%) - - -
51-64 14,055 (42.1%) = = =
Education years
0-5 6,235 (18.7%) 908 (19.3%) 306 (15.0%) 937 (16.4%)
6-8 11,141 (33.4%) 1,812 (38.5%) 701 (34.5%) 2,136 (37.5%)
9-13 9,453 (28.3%) 1,242 (26.4%) 646 (31.8%) 1,703 (29.9%)
>14 3,002 (9.0%) 297 (6.3%) 201 (9.9%) 339 (6.0%)
Missing data 6,490 (19.6%) 453 (9.6%) 180 (8.9%) 579 (10.1%)
Employment status
Employed 16,077 (48.2%) 1,513 (32.1%) 849 (41.7%) 2,062 (36.2%)
Unemployed 11,643 (34.9%) 2,526 (53.6%) 908 (44.6%) 2,840 (49.9%)
Retired (Invalid?) 2,051 (6.2%) 168 (3.6%) 74 (3.6%) 186 (3.3%)
Missing data 3,550 (10.7%) 505 (10.7%) 203 (10.0%) 606 (10.6%)
Living arrangements
Family 3,855 (11.6%) 3,221 (78.1%) 1,367 (77.3%) 3,774 (76.0%)
Residential facility 16,004 (48.0%) 160 (3.9%) 64 (3.6%) 221 (4.4%)
Alone 3,466 (10.4%) 285 (6.9%) 170 (9.6%) 436 (8.8%)
Missing data 9,996 (30.0%) 459 (11.1%) 167 (9.5%) 538 (10.8%)
Marital status
Married 15,203 (45.7%) 640 (13.6%) 420 (20.7%) 648 (11.4%)
Never married 10,129 (30.4%) 3,592 (76.2%) 1,382 (67.9%) 4,349 (76.4%)
Separated/Divorced 4,226 (12.7%) 117 (2.5%) 71 (3.5%) 237 (4.2%)
Widowed 930 (2.8%) 5 (0.1%) 7(0.3%) 7(0.0%)
Missing data 2,833 (8.4%) 358 (7.6%) 154 (7.6%) 453 (8.0%)
Clinical profilet
Optimal 18,729 (56.2%) 2,531 (53.7%) 1,056 (51.9%) 3,716 (65.3%)
Good 9,759 (29.3%) 401 (8.5%) 287 (14.1%) 1,093 (19.2%)
Intermediate 3,085 (9.3%) 1,650 (35.0%) 590 (29.0%) 667 (11.7%)
Poor 1,748 (5.2%) 130 (2.8%) 101 (5.0%) 218 (3.8%)

TThe clinical profile was assessed by the Multisource Comorbidity Score (MCS) according to the hospital admission and the drugs prescribed in the 2-year period before the index date.
Four categories of clinical status were considered: optimal (score = 0), good (1 < score < 5), intermediate (6 < score < 10), and poor (score > 11).
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