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Abstract
Background: If hospitalisation becomes inevitable in the course of a chronic disease, discharge from acute hospital care in elderly individuals is often
associated with temporary or persistent frailty, functional limitations and the need for help with daily activities. Thus, acute hospitalisation represents a
particularly vulnerable phase of transient dependency on social support and health care. This study examines how social and regional inequality affect the
decision for an institutionalisation after acute hospital discharge in Switzerland.

Methods: The current analysis uses routinely collected inpatient data from all Swiss acute hospitals that was linked on the individual level with Swiss census
data. The study sample included N=60,209 patients 75 years old and older living still at a private home and being hospitalised due to a chronic health
condition in N=199 hospitals between 2010 and 2016. Random intercept multilevel logistic regression was used to assess the impact of social and regional
factors on the odds of a nursing home admission after hospital discharge.

Results: Results show that 7.8% of all patients were admitted directly to a nursing home after hospital discharge. We found signi�cant effects of education
level, insurance class, living alone and language regions on the odds of nursing home admission in a model adjusted for age, gender, nationality, health status,
year of hospitalisation and hospital-level variance.  The language regions moderated the effect of education and insurance class but not of living alone.

Conclusion: Acute hospital discharge in elderly is a critical moment of transient dependency. Social and health care should work closely and coordinated
together for a well-supported hospital discharge to avoid unnecessary institutionalisations of socially disadvantaged patients.

Background
Worldwide countries face the challenge of providing adequate, affordable and patient-centered health and social care to their ageing populations [1]. Most
people wish to age healthily, live an independent and socially integrated life in their communities and stay at home, if possible till the end of their life [2, 3].
However, the majority of the elderly are suffering from one or multiple chronic health conditions (CHC) e. g. diabetes, cardiovascular diseases or depression [4]
and an increasing number of older people with functional limitations need health care and support with the activities of daily living [5, 6]. Coping successfully
with CHC in the sense of stabilising the course of the disease, preventing exacerbation and avoidable hospitalisations requires a high degree of self-
management, personal and social resources as well as access to adequate health care [7, 8].

If a hospitalisation becomes inevitable in the course of a chronic disease, discharge from acute hospital care in elderly individuals is often associated with
temporary or persistent frailty, functional limitations and the need for help with daily activities. Thus, this represents a particularly vulnerable phase of
transient dependency on social support and health care. So, after an acute hospital stay a critical question for the elderly patient, his or her family and for the
hospital discharge team is whether to discharge to the patients' home or to a nursing home [2, 9]. Being transferred directly from acute hospital into long-term
care is a common pathway, but is seen critical [10]. Nursing home admission, often termed institutionalisation, is a signi�cant life event for elderly persons
and often associated with negative outcomes such as restricted quality of life and loss of social network as well as a high burden for public and private
�nances [11]. It may often be unavoidable, especially in the case of cognitive impairment, but should not take place unnecessarily or prematurely.

The risk of suffering from one or multiple CHC follows a social pattern. The lower the socioeconomic status (SES) of an individual, the higher the risk of
chronic diseases and multimorbidity such as mental health disorders, diabetes, chronic respiratory diseases or cardiovascular diseases [12, 13]. Several
studies have found that the social context of a person’s life determines not only the risk of exposure and the degree of susceptibility but also the course and
outcome of a disease depending on the capability to cope with the disease [7]. However self-management of CHC is too often discussed from a purely
individualistic perspective, ignoring the social and cultural context in which this process happens [14, 15]. "Central to these critiques is a hyper-individualistic
conception of patients as autonomous self-regulating subjects making self-serving decisions" [14].

The Commission on Social Determinants on Health (CSDH) set up by the WHO published a conceptual framework to explain the complexity of the different
impact levels and pathways between social aspects and health [16]. In this framework they distinguish between (1) structural determinants on the macro-level
(socioeconomic and political context) which generate and maintain social hierarchies and de�ning socioeconomic positions of groups and individuals; and
(2) intermediary determinants on the meso-level with categories such as material circumstances, behavioural and biological factors, psychosocial factors as
well as the health care system. The structural determinants include the characteristic of the welfare state, which is postulated to have a signi�cant impact on
social inequality in health by framing the type of health care system in a society and in mediating the effects of the social determinants on health. Beck�eld et
al. [17] propose an institutional theory of welfare states on the distribution of health in a population. They highlight the impact of "meso-level rule-like
arrangements" (e.g. neighbourhood resources, the local health care system) and of macro-level institutions (e.g. access to social and health care systems) "to
create winners and losers in social life" and in this way determine social inequalities in health (p. 231).

Literature review: social predictors of nursing home admission after hospital discharge
Although the question of social predictors of non-home discharge or new institutionalisations after a hospital discharge is of great individual and societal
importance, surprisingly little research exists to date on this topic. Several studies analyse the decision-making process from a hospital's perspective showing
the relevance of hospital-level factors like quality of the discharge management. But these studies do not focus on the social situation of the patients [e.g. 18–
20]. There exists a broad range of studies as well as meta-analyses on the question of social predictors of nursing home admissions or institutionalisations in
the general population [9, 11, 21–24]. In a meta-analysis including 77 studies analysing the predictors of nursing home admission in the general population of
the USA, Gaugler et al. [11] found strong evidence, that the presence of a spouse reduces and being white increases the likelihood of living in a nursing home,
independent of health status and demographic variables; for living alone they found no clear evidence. A second meta-analysis including 36 studies from
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different developed countries found strong evidence for a higher likelihood of living in a nursing home among persons with limited �nancial resources. They
found moderate evidence for an association with a poor social network and inconclusive evidence for such an association with living alone and low education
[9]. However, there are few studies analysing the social predictors of new institutionalisation after hospital discharge. Gilbert et al. [25] studied the likelihood of
admission to a nursing home after fall-related hospitalisations in England. They included age, gender, comorbidity level (Charlson Comorbity Index) and area
deprivation (rurality, ethnicity and deprivation index) in their model and found a higher risk associated with highest age, severe comorbidity and living in a non-
deprived all-white area. The last result may be surprising, but it is in line with a broad consensus in the international literature, that migration background is
negatively associated with the use of nursing homes [23]. Agosti et al. [26] analysed the association between the likelihood of home or non-home discharge in
N=1,849 patients in Italy and the question of living alone or with others. They controlled for age, gender, a range of health indicators including cognitive
impairment and functional limitation and found living alone to be an important predictor of non-home discharge. In another study in Italy, Marengoni et al. [27]
studied the allocation of the place of residence after the discharge of 830 patients admitted to an acute geriatric ward in association with living alone, having
a caregiver, multimorbidity, physical functioning, and cognitive status. They only found functional status to be a signi�cant predictor of discharge to nursing
homes but given the small N of cases admitted to nursing homes (N=23), this result may not be seen as conclusive. Harrison et al. [2] described the
characteristics of patients entering a nursing home after hospitalisation in a retrospective cohort study in one hospital in Scotland. They found that people
discharged to nursing homes were predominantly female, widowed, older and living alone. However these were only descriptive results which were not
adjusted for covariates such as health status, etc.

For many countries (e.g. the USA, Canada, UK, Germany) substantial regional variations in permanent placements in nursing homes are reported and seen as
an indicator for local disparity in access and effectiveness of health and social care for elderly persons to promote and maintain their independence [28–32].

In conclusion, our review identi�ed few studies taking a comprehensive approach to analysing the question of social inequality in nursing home admission
after hospital discharge and few studies using representative samples. Two meta-analyses investigating the likelihood of institutionalisation in the whole
population found inconclusive evidence for social determinants. The few studies focusing on the phase after a hospital discharge are often restricted to only
one aspect of the social situation or only one health condition (e.g., fall-related health problems). There is also the problem of limited explanatory power due to
methodological limitations. To the best of our knowledge and in accordance with Harrison et al. [2] we conclude that the topic of social inequalities in
admission to nursing homes after acute hospitalisation in elderly people are poorly researched to date.

Situation in Switzerland
Based on cluster analyses of the data of 29 OECD countries to classify the different healthcare systems, Reibling et al. [33] conclude that the healthcare
system in Switzerland is unique in Europe and forms a cluster with the USA only, portrayed as systems with high supply and low public but high private (out-
of-pocket) expenditures. All residents in Switzerland have a compulsory basic health insurance, but this insurance class does not cover all services needed.
For example dental care or household assistance after a hospital discharge are not covered. These services are covered by private and semi-private
supplementary insurance only. In addition, there is a high proportion of cost-sharing. It is therefore not surprising that an outstanding high proportion of people
in Switzerland experience �nancial barriers to health care: 22% of adults (31% of low-income adults, de�ned as member of households with an income less
than half of the median household income) reported cost-related access problems to medical care in the preceding 12 months. This rate is at least twice as
high as in countries such as Germany, the Netherlands, Sweden or the UK [34]. In 2012, a new hospital �nancing system based on diagnosis-related groups
(SwissDRG) was introduced in Switzerland. In order to mitigate the consequences of shortened hospital stays, the instrument of acute and transitional care
(ATC) was rede�ned. The aim of the ATC is that patients who temporarily need care for their recovery can regain their independence after a hospital stay [35].
However, this transient care has rarely been used until now because the statutory regulation is undermined by two �aws: the non-reimbursement of
accommodation costs (hotel services) and the time limit of two weeks [36]. Only 0.3% of all beds in nursing homes in Switzerland were reported to be provided
for ATC after a hospital discharge [35] and only a total of 1.9% of all nursing home stays in Switzerland were short time stays including ATC [37].

A total of 154'634 individuals 65 years old and older were living in a nursing home in Switzerland in 2018, corresponding to a rate of 70.5 women and 33.4
men per per 1,000 individuals in this age group. This proportion rises markedly with increasing age, with 1.5% of the population between 65 and 79 years old
and 15% of the population above 79 years [38]. In Switzerland, the federal legislation determines the basic framework of social and health insurance, but the
26 cantons are responsible for the conceptualisation and implementation of old age policy and inpatient acute and long-term care. This leads to considerable
regional disparities regarding access to speci�c health care for elderly people, including palliative care [39–41]. There are 60.9 nursing home places per 1,000
individuals 65 years old and older in Switzerland, with substantial cantonal disparities, ranging from 46 places (Canton Wallis) to 101 places (Canton
Appenzell Ausserrhoden) per 1,000 individuals in this age group (see also Figure 1a).

These disparities between cantonal health care infrastructure are postulated to be in�uenced by socio-cultural and political differences associated with the
language regions of Switzerland. Various studies show that health related behaviour [42], use of outpatient health care [43] and per capita health expenditures
[41, 44] vary substantially between the different cultural regions in Switzerland. Political studies analysing the health care system in Switzerland postulate that
the differences between the language regions are not only related to demand and supply-related factors, but also to political determinants [45]. The German-
speaking population seems to prefer a liberal, subsidiary state that incorporates self-responsibility, the French-speaking part of the country to follow rather a
state-centred model of welfare, where the responsibility is placed on the state as far as the provision of public services such as health care is concerned [46].
Studies focusing the health care infrastructure for elderly people in Switzerland conclude that in the German-speaking part (mainly northeastern region of
Switzerland) the old age policy focuses more strongly on the stationary health care infrastructure combined with a lack of outpatient services and fewer
community-based support for elderly people. In the French-speaking cantons (mainly western region of Switzerland) the focus lies more strongly on outpatient
health infrastructure (e.g. SPITEX, see �gure 1b), intermediate structures like assisted living and coordination with social care [47, 48]. These disparity in health
care infrastructure for the elderly is re�ected in Figures 1a and 1b showing the density of nursing home places and the use of ambulant home care (SPITEX) in
the cantons of Switzerland.



Page 4/13

Method
The aim of this study is to analyse whether there are social inequalities in the vulnerable phase that older people in Switzerland face after an acute hospital
stay. More speci�cally, it examines whether there are social inequalities in the likelihood of admission to nursing homes after an acute hospital stay in the
elderly population with chronic conditions. In accordance with the CSDH framework, we will focus on intermediary social determinants such as education
level, income and social support and at the same time on disparities between the language regions as indicators for the impact of structural determinants on
the macro-level, while controlling for hospital-level characteristics. Based on the literature on the cumulative effect of multiple social disadvantages and
exposures [49, 50], we want to analyse possible interaction effects between the three social predictors on the risk of nursing home admission. Lastly, we also
test for a possible moderator effect of the regional characteristics on the relationship between social predictors and outcome, by including interaction terms
between language regions and social predictor variables.

We hypothesize that: (a) people high in resources (education, supplementary insurance and social support) are less likely to be institutionalized after acute
hospital stay independent of gender, age, nationality, type of chronic condition and comorbidities as well as clustering effects on hospital-level; (b) the
likelihood depends on the language region; (c) the language region moderates the relationship between social determinants and the likelihood of new
institutionalisations.

The database used for this study was established within the project “Social Inequalities and Hospitalisations (SIHOS)”. SIHOS is part of the National Research
Programme 74 “Smarter Health Care", which is promoting innovative health services research and helping to tackle the practical challenges of caring for the
chronically ill in Switzerland (www.nrp74.ch).

Data sources and linkage procedure
Thanks to the partial revision of the Statistical Surveys Ordinance in the year 2014, different public census data and administrative hospital data could be
linked for the �rst time on an individual level in Switzerland. The SIHOS database was created to include demographic and socioeconomic variables as well as
information on hospital stays and stays in nursing homes, resulting in a unique retrospective cohort database. For this study we used data from two sources:
(1) the medical statistics of the Swiss hospitals (MS) administered by the Federal Statistical O�ce (FSO), which registers all hospital discharges. Data
collection is mandatory for all Swiss hospitals. The MS is an administrative data set used amongst others as a data base for the DRG �nancing system of the
Swiss hospitals. The second data source (2) is the Structural Survey (SE), part of the census of Switzerland, a representative sample of around 200,000
people, which is collected every year. We obtained data from �ve waves of the SE (2010-2014). The data were collected and anonymised by the FSO using a
hashing procedure. For a detailed description of the different data sources and the linkage procedure see [51]. The database underwent comprehensive
validation and the matched records were evaluated for completeness and correctness. There was no evidence of bias, because the subsample of
hospitalisations succesfully linked to individuals is to be regarded as a random selection of the study population with one exception: the under-representation
of some non-European migration groups happening as a result of inconsistent writing of unfamiliar names. For details of the evaluation process, see [51]. The
source population of the SIHOS-study includes all individuals 15 years and older living in Switzerland in a private home, who were hospitalised (as inpatients)
in an acute hospital at least one time between the years 2010 and 2016. The SIHOS database population consists of all individuals of the source population
who participated in the public census in one of the Structural Survey waves between 2010 and 2014, for which a successful linkage between census data and
medical data could be created.

Study sample
This study included individuals 75 years old and older at the time of hospitalisation who had at least one acute hospital admission between 2010 and 2016
related to a chronic condition and who had been living at home before hospital admission. Excluded were patients who were admitted only to a rehabilitation
ward, who were not living at home before hospital admission, who died during their hospital stay or were hospitalised not due to a chronic health condition. In
accordance with our question on the in�uence of the language regions, hospitals and their patients were excluded for which no clear identi�cation of a
language region could be made or in which fewer than 5 patients were represented in the study sample (for the selection of cases see �ow chart, Figure 2).

For individuals with more than one acute hospitalisation, the last acute hospital admission during observation time was included in the study. For our research
question, the last hospitalisation was of greater interest than e.g. the �rst one, because after a permanent nursing home admission, the individual drops out of
the study sample. Following the logic of our sample selection, it is more probable that the last hospitalisation during our observation time is the crucial
moment when nursing home admission occurs. To control for the effect of multiple hospital stays of one individual the number of hospitalisations during the
observation time was included as a covariate in the model. The sample de�ned in this way consisted of N=60,209 individuals. The sample characteristics are
described in Table 1.

Variables
The outcome variable for this analysis is (1) admission to a nursing home after hospital discharge versus (0) discharge to another place. This information is
assessed by the hospitals as part of the medical statistics, MS. Discharge to another place most often includes returning home, being transferred to a
rehabilitation clinic or to a second acute hospital. The problem of a possible misclassi�cation bias in the outcome variable in the form of speci�c patient
paths is discussed in section 5 (e.g. elderly individuals who lived at home being admitted to an acute hospital, then being discharged to a rehabilitation clinic
and �nally moving permanently to a nursing home after the rehabilitation treatment).

As covariates we include gender with (1) female (0) male; age at hospital admission in three categories (0) 75 to 79 years, (1) 80 to 84 years old and (2) over
85 years old; nationality with three categories (0=Swiss nationality; 1=EU / EFTA states; 2=other nationalities); year of hospitalisation with seven categories
(2010=0; 2011=1; 2012=2; 2013=3; 2014=4; 2015=5; 2016=6).

http://www.nrp74.ch/
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Health status is described using �ve variables. First, we used the main diagnosis of the acute hospitalisation (ICD10-GM diagnosis codes registered in the
acute hospitals) grouped according to Clinical Classi�cation Software (CCS Level 1). Eight dummy variables (1= disease present, 0=not present) were included
in the statistical model representing the following common chronic disease groups: (a) malignant neoplasms, (b) cardiovascular diseases, (c) chronic
respiratory diseases, (d) diabetes, (e) musculoskeletal diseases, (f) mental disorders, (g) dementia-related disorders, taking into account the “dagger and
asterisk” system in ICD-10 (considering symptoms of dementia as underlying disease and as manifestation) and (h) other chronic conditions. We then
included three variables for the amount of comorbidities diagnosed in the hospitals taking into account up to ten additional diagnoses: (a) number of somatic
comorbidities [52] in �ve categories, (0) none, (1) one, (2) two, (3) three to four, (4) �ve and more somatic comorbidities; (b) mental comorbidity (0=none)
(1=yes) and (c) dementia-related comorbidity (0=none) (1=yes). For details of the grouping procedures, indicating the ICD codes used, see Additional File,
Table 1. Lastly, we controlled for the (d) number of hospitalisations before the index (=last) hospitalisation grouped in the following categories: none (0), one
(1), two (2), three to four (3) and �ve and more (4).

Three variables are included in the model as predictor variables of the social situation. As an indicator for educational attainment, the SIHOS database
includes the highest educational quali�cation achieved in three categories, (0) tertiary level quali�cation (university or college degree), (1) upper secondary
level quali�cation (mainly vocational education) and (2) compulsory education or less (corresponds with an educational duration of nine years). Educational
attainment is a classic indicator of vertical social inequality and displays a strong and consistent relationship with risks of disease and mortality in a
population [53]. The variable household type with the two categories (1) living alone and (0) living with other people in a private household is used as an
indicator for a person’s social resources. Living alone does not preclude the possibility of having a large social network, but in the case of elderly people living
alone it often means that there is a lack of immediate, everyday support at home, which is especially needed after a hospital discharge. Since there is no direct
information on income in our data set, we use hospital insurance class with three categories, (0) private, (1) semi-private and (2) general insurance class as a
proxy variable for �nancial resources. To validate this association, we analysed the relationship between income classes in Switzerland and average
expenditure on supplementary hospital insurance. The representative sample of the Household Budget Survey (FSO) showed a clear relationship between
income class and expenditure for supplementary hospital insurance (private or semi-private insurance class) for individuals living alone and also for
households with couples in the population 65 years old and older. There was a 3.4-fold increase in expenditure for individuals living alone and a 2.7-fold
increase in expenditure for couples in the highest income class compared to the lowest. Another new study shows that the Swiss population with private or
semi-private hospital insurance have a higher income and a higher level of education compared to the population without supplementary insurance [54]. We
therefore assume that this variable may be used as proxy for the �nancial resources of the patients. At the same time, in its function as a �nancial incentive
system, the insurance class seems to have an impact on the use of health care and type of treatment during hospital stay [54, 55].

Language region of hospitals. For data protection reasons, the SIHOS data set does not contain any geographical information on the hospital or individual
level, but includes a variable assessing the main language spoken by the patients. Assuming that a hospital in which the majority of patients (70% and more)
indicate German (including Romansh), French or Italian as their main language is located in the respective region, most hospitals can be assigned to the three
main language regions. 7 out of 221 hospitals are in a mixed language region and were excluded from the study sample. The variable language region has
three categories with (0) German-speaking part, (1) French-speaking part and (2) Italian-speaking part.

Methods of analysis
The SIHOS database was imported into the statistic software program SPSS (Version 26.0). Validation procedures were carried out in SPSS 26, descriptive
analysis in SPSS 27. The frequency procedure was used to analyse the descriptive characteristics of the study sample. Absolute numbers as well as
percentages were tabulated strati�ed for the outcome variable "admission to a nursing home" or "admission to another place".

In order to take the hierarchical structure of the data into account, a multilevel analysis with 60,209 patients at level 1 nested in 199 hospitals at level 2 was
applied. For the multilevel logistic regression analysis we used MlwiN, Version 3.01 from the Center for Multilevel Modelling, University of Bristol. The
association between the independent social variables and the likelihood of discharge to a nursing home, adjusted for covariates and clustering effect on
hospital-level, was analyzed entering the covariates and predictors in �ve blocks (see Table 1).

 
Table 1

Overview of the multilevel logistic regression model building process
Model Variables included

A Model with random intercept Including social predictors, adjusted for age, gender, nationality and year of hospitalisation

B Model A complemented by variables assessing the health status as covariates

C Model B complemented by interaction terms between the social predictor variables

D Model C complemented by main effect of language region of hospital

E Model D complemented by interaction terms between the social predictor variables and language region of hospital.

To estimate the parameters we used a quasi-likelihood approach based on Taylor series expansion as approximation to linearize the nonlinear function.
Second order Taylor approximation or penalized quasi-likelihood (PQL) has proved to be a generally better estimation method than marginal quasi-likelihood
(MQL) and �rst order Taylor approximation, especially if groups at lowest level are small and random effects are large [56]. As statistic test Wald test is
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recommended, since it is a quasi-likelihood method and AIC, BIC as well as comparing deviances are not very accurate [57]. As a condition for the application
of a logistic regression analysis to avoid over�tting, Hosmer and Lemeshow state that the number of individuals in the outcome category with smaller N must
be at least ten times the number of all variables included in the model. This condition is given in our analysis with 16 variables with a total of 50 dummy-
coded categories in the full model and N=4,691 individuals in the smaller outcome category. To test for possible collinearity between the independent
categorial social variables education level, hospital insurance class and household structure, we used Cramer's V, providing the best balance between Type I
error control and power [58]. The results showed no critical association among the variables.

Results

Descriptive Characteristics of the Patients
Table 2 describes the characteristics of the study sample. 7.8% or 4,691 of the total of 60,209 patients in the study sample were admitted directly to a nursing
home after hospital discharge. In bivariate comparison, the rate of admission to a nursing home was higher for women, older patients, Swiss nationals,
patients with a low education level, patients with no supplementary hospital insurance, and those living alone. The most important single characteristic is an
indicator of health status: 39.9 percent of the patients with the main diagnosis of dementia are admitted to a nursing home, followed by 28.6 percent of
patients with a dementia-related comorbidity and 22.9 percent of patients with mental disorder as the principal diagnosis.

Results of the multilevel logistic regression models
In Table 3, we report the crucial parameter estimates from the different logistic regression models A, B and D; for details of all models see Additional File,
Tables 2 and 3.

The parameter estimates of Model A show signi�cant associations between the three social predictors and the odds of being admitted to a nursing home,
controlling for gender, age, nationality, year of hospitalization and hospital-level variance. Compared to individuals with tertiary education, those with
compulsory (OR=1.22) or with upper secondary education (OR=1.13) have higher odds of moving to a nursing home after hospital discharge. The same
applies to individuals without supplementary hospital insurance (OR=1.19) compared to individuals with private insurance, the highest insurance class,
whereas individuals with semi-private insurance do not differ from those with the private insurance class. The highest odds show individuals living alone
compared to those living with others in a household (OR=1.55). The between-hospital variance (ICC) of Model A is high with a proportion of 34.4% of the total
variance. Model B includes the variables describing the health status of patients. Very strong and signi�cant predictors for admission to a nursing home are
the principal diagnosis of a mental disorder (OR=4.67) and even more pronounced, a dementia-related disorder (OR=11.75). Further, a high number of somatic
comorbidities and mental and dementia-related comorbidities are strong predictors of nursing home admission. After controlling for these health-related
covariates, the effects of the social variables remain signi�cant, though reduced for education level, while the effect of insurance class and living alone versus
living with other persons becomes slightly more pronounced. The included parameters reduce the between-hospital variance markedly to 21.3%. In Model C,
none of the tested interaction terms showed a signi�cant effect, thus none of these terms were included for further model development (see the detailed
results in the Additional File, Table 3). Including the language regions in Model D showed a signi�cant difference between the language regions of
Switzerland: Taking into account the effect of social variables, health status and demography as well as the variance between the hospitals, the patients
hospitalized in the French-speaking region had markedly lower odds of discharge to a nursing home (OR=0.54) compared to the patients in the German- or
Italian-speaking regions. Including the language regions as parameters in the model did merely reduce the level 2 variance. Finally, Model E tested the
hypothesis that there is an interaction between the social predictors and the three main language regions that may explain a signi�cant part of the variance of
hospital admission. We found a relevant interaction effect between the different categories of insurance class and the language regions and therefore
strati�ed Model B by language region (see Figure 3 and details in the Additional File, Table 5).

The strati�ed analysis revealed that both socio-economic variables - educational attainment and insurance class - are moderated by the regional context, but
not the effect of living alone. For the German-speaking region of Switzerland, the associations between all three social variables and the odds of admission to
a nursing home remain signi�cant. A low education level, having no private insurance and living alone are all associated with higher risks of moving to a
nursing after hospital discharge. The result for the French-speaking part of Switzerland shows a different picture: living alone is a signi�cant predictor of
admission to a nursing home, but neither education level nor insurance class. In the Italian speaking part, living alone and insurance class are signi�cant
predictors of the outcome, but education level is not.

Discussion
In this paper we have examined whether there are social inequalities in the likelihood of admission to nursing homes after an acute hospital stay in the elderly
population with chronic conditions in Switzerland. Of the total of 60,209 patients in our study sample 7.8% or 4,691 were admitted directly to a nursing home
after hospital discharge. We found signi�cant effects of education, insurance class and living alone in a model adjusted for age, gender, nationality and year
of hospitalisation. Patients with the lowest education level had a 22% higher likelihood of being admitted to a nursing home compared to patients with the
highest education level. Patients without supplementary insurance had a 19% higher likelihood of new institutionalisation compared to patients with the
highest insurance class (private). For individuals living alone this likelihood was 55% higher compared to elderly people living with others. Taking into account
the health status of the patients, we found somewhat weaker but persisting effects of education level and stable effects of insurance class and living alone.
This result is in line with our �rst hypothesis. Regarding the effect of the insurance class, our �ndings strengthen the evidence that �nancial resources are an
important predictor of institutionalisation in developed countries [9]. Regarding the effect of education level the interpretation of our results are more complex.
Including the different indicators of morbidity and comorbidity in our model reduces the effect of education on the odds of nursing home admission. We
assume that this result is related to the fact that low educational resources increase the risk of developing chronic health conditions and also the risk of an
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exacerbation of these diseases. The stronger effect of education level found in model A would therefore be caused partly by the poorer health status of the
individuals low in education. The complex and reciprocal relationship between lower education, higher risk of morbidity or multimorbidity and probability of a
nursing home admission in old age may explain the somewhat inconclusive results concerning the effect of education in review studies [9]. An other analysis
based on the SIHOS database showed that patients with low education level hospitalised due to a chronic health condition more often are diagnosed with
multimorbidity [59]. This points to the multiple burden on this population group and the necessity of su�cient support during and after hospitalisation. The
result of a persistent and strong effect of living alone to predict new institutionalisation after acute hospital discharge is consistent with the results found by
Agosti et al. [26] in Italy and Harrison et al. [2] in Scotland. This similarity of the �ndings provides further support for a stable and consistent relationship
between living alone and a higher admission rate to nursing homes rate independent of medical needs or SES like education or income. This result could
stimulate the discussion about new forms of housing for older people (e.g. co-living arrangements).

In accordance with our second hypothesis we found a main effect of the language regions: In the French-speaking region the odds of being admitted to a
nursing home after hospital discharge are 46% lower than in the German-speaking regions of Switzerland. This result is consistent with studies observing
disparity in old age health care policies and infrastructure between the cantons and language regions in Switzerland [41, 47, 48].

Our third hypothesis was only partially supported by our results: We found that the effect of the socio-economic parameters (education and insurance class)
were somewhat moderated by the regional context (model D), whereas the effect of living alone is comparable in all three language regions. Individuals with
fewer education-related and �nancial resources seem to be better off in the French-speaking part of Switzerland, where the elderly individuals with a lot or with
few resources did not signi�cantly differ as far as the question at stake is concerned. This may be explained by the stronger implementation of the ambulant
care and the intermediate infrastructure (e.g. SPITEX and assistant living) and the accessability of these services for the whole population in this region.
Based on Beck�eld's institutional theory of welfare states, we could therefore presume that the language regions in Switzerland are characterised by different
meso-level arrangements that in�uence the social inequality in health and health care in their populations [17]. However, this does not seem to be true for the
aspect of the availability of social support at home: Living alone remains a stable risk factor for institutionalisation in our study that is not mitigated by
regional aspects.

Strength and limitations
One of the unique strengths of this study is the ability to link individual census data to medical inpatient data of all acute hospitals in Switzerland. Therefore
the study sample provides a nearly representative sample of the elderly population treated as inpatient in an acute hospital. In comparison to many other
studies the sample is not restricted to a speci�c fraction of health problems or a speci�c fraction of the hospital care.

The limitations are mainly related to the implications of routinely collected data not created to answer the study questions. As a consequence of this, we must
assume the existence of unmeasured confounding. First of all, in order to conduct a comprehensive analysis of our hypothesis, we would have preferred to
include information about the hospital discharge management at the hospital-level. Information on the involvement of social work in the preparation of
hospital discharge and support for social disadvantaged patients would have been of particular interest. However, taking into account the hospital-level-
variance did not change the main effects we found in our study. Second, we were unable to include information about the access to health and social care at
the community or cantonal level because these geographical informations were not included in the SIHOS-database. Unmeasured confounding is also
possible in the assessment of the health status in our study. The medical data assessed in the hospitals records only health problems with a relevance for the
medical care during the hospital stay. A further potential limitation of this study includes the use of one-time survey data to measure risk factors for a nursing
home admission. Given the length of the follow-up time (in extreme cases, six years of difference), it is possible that these may have changed over time and
thus produce a time-varying measurement bias. This problem concerns only the predictor variable 'living alone'. We assume that education level will hardly
change in old age and the insurance class was assessed as part of the medical record at the time of the hospitalisation. The bias concerning the predictor
'living alone' would result in a bias toward the null, therefore the observed effect size found in our study could be slightly underestimated.

Our outcome variable discharge to nursing home or to other places may include the problem of a misclassi�cation bias concerning two speci�c patient paths:
(a) patients being discharged to a rehabilitation ward and not returning home after discharge from rehabilitation, but instead moving to a nursing home. In the
SIHOS database this speci�c patient path is rare (3.6% of all records of patients 75 years and older); most patients who are discharged from rehabilitation
ward after an acute hospital stay return home. The second patient path of interest (b) includes patients using acute transition care (ATC) in a nursing home
but returning home after a short time. Because ATC and short time stays of nursing home care were rarely used in Switzerland during the observation time of
this study, we assume that misclassi�cation bias is not a serious problem.

Conclusion
To conclude, the results of our study point to three aspects that are especially important for the promotion of social equality in health care for elderly people in
Switzerland:

The effect of SES on nursing home admission after hospital discharge may be mitigated by the regional policy and characteristics of the old age policy
and health care.

Acute hospital discharge in elderly is a critical moment of transient dependency. Social and health care should work closely and coordinated together for
a well-supported hospital discharge of socially disadvantaged patients.

Living alone is consistently associated with a high risk for admission to a nursing home beyond medical needs, which raises the question of whether
there could be alternative solutions to address these primarily social needs (e.g. new housing solutions, access to social and health care at home for
socially disadvantaged groups).
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Figures

Figure 1

Nursing home places and use of ambulant long-term care in the language regions. Fig.1a: Number of nursing home places per 1,000 individuals 65 years old
and more; Fig. 1b: number of people using ambulant home care (SPITEX) per 1,000 individuals in the cantons of Switzerland 2016 (Swiss Health Obervatory,
2021; reprinted with permission by Swiss Health Observatory)
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Figure 2

Flow chart of selection of cases to de�ne the study sample (N=60,209 individuals)
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Figure 3

Social determinants and nursing home admissions in the language regions. Odds of admission to a nursing home after hospital discharge; logistic regression
model B strati�ed for the three language regions in Switzerland controlled for gender, age group, nationality, health status and year of hospital admission: OR,
CI 95%, *: p<0.05; **: p<0.01; ***: p<0.001
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