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Motivation

 Population aging in high-income countries is one of the most dramatic challenges
→ long-term care (LTC) is predicted to increase in the foreseeable future 

 Growing demand for LTC creates a systemic threat for the society:

• First, the financing of LTC depends upon the development of sustainable schemes in 
order to alleviate the share paid by households

• Second, the limited space in existing infrastructures offering LTC will require 
reorganizing the care system and eventually new constructions

• Third, the future needs of care are likely to come along with a lack of qualified staff
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Our research

 Enhance the understanding of LTC

(1) Find the main drivers through log-linear regression

(2) Distinction by frailty levels (mild, moderate, severe) and types of care (at home, in 
an institution)

(3) Proposing predictions of the prevalence rates for the next thirty years (from 2014 
to 2045)

 Base analysis on a novel comprehensive longitudinal dataset covering the total dependent 
population in CH over a 20-year period
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Frailty levels and types of care in Swiss LTC
Three frailty levels

 Mild dependence
need of regular assistance with at least two
activities of daily living or permanent personal 
supervision

 Moderate dependence
need of regular assistance with at least two 
activities of daily living and, in addition, 
permanent personal supervision

 Severe dependence
need of regular assistance with all the activities 
of daily living and, in addition, permanent care or 
personal supervision

Two types of care

 Ambulatory care
nursing and infrastructure

 Stationary care
nursing, assistance, meals, living space

Care in institutionCare at home

Mild

Moderate

Severe

Death

Mild

Moderate

Severe

Autonomy
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Strong development of the absolute number 
of dependent elderly in the last 20 years …

65+

… with constant prevalence rates since 2011

2011: Recognition of mild
dependency at home

2002: Recognition of 
dependency at home
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Age and gender strongly influence the 
prevalence rate

Data 2014 ; gray band: min/max between 1995 and 2014
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Prevalence rates by frailty levels

Data 2014
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Regional differences appear to be important

Data 2014
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Available data
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Care in institutionCare at home

Comprehensive longitudinal dataset
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Longitudinal data records individual paths

• 284’482 individuals followed

• 342’000 transitions between the dependency 
states with 269’082 uncensored observations

• 212’500 complete paths

• Period 1995 to 2015 covering the whole
Switzerland

• Information : Gender, Age 
+ Household, Canton, Salary, Nationality

• Cross-sectional data built by aggregation
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Statistics on LTC needs and structure



Variables used in the econometric models
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Estimation of prevalence rates by age, 
gender, canton: regression models
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Regression results and analysis by periods



Regression results by frailty levels and by 
types of care



OLS hypothesis tests
Residuals for the regression models 
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Robustness of results: bootstrap analysis



Projections
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Development of the population in CH
FSO basis scenario A-00-2015

Reference scenario (OFS, A-00-2015)

How does the number of 
dependent persons 

develop in the future?
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Forecast of LTC prevalence until 2045
Index 2014, regression 2011-2014, population forecast A-00-2015
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Projections by cantons
Index 2014, regression 2011-2014, population forecast A-00-2015



Important regional differences can be 
observed
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Backtesting of the forecasts
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Conclusion

Regression

 Age, gender and canton of residence are significant factors in determining the needs of care: female persons of higher
ages present higher prevalence rates

 The distinction in two series of models shows that the age and the gender distinction have larger influence on the
prevalence rates for both the severely dependent persons and the ones being cared for in an institution. Furthermore, we
find similarities between mildly dependent persons and persons cared for at home

 Therefore, the major part of persons in moderate and severe dependency receives care in an institution while mildly
dependent persons only require home-based care

Forecast

 Our forecasts imply a serious increase of the demand in LTC over the next thirty years (2045)

 By considering the canton of residence, we identify different clusters. For example, the increase in dependent elderly is
higher in rural cantons (x 2.6) than in urban cantons (x 2.4)

 By considering the level of dependency, our model predicts higher increase in severely dependent than in mildly
dependent. We find a similar relation between persons cared for in an institution than persons cared for at home
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