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Summary

IN TRODUCTION : Increasing life expectancy raises con-
cerns whether the years gained will be spent free of dis-
ability. Lately, trends across countries have been hetero-
geneous. This work examined recent trends in 
disability-free life expectancy and life expectancy with mild 
or severe disability in Switzerland.

METHODS: Life expectancy was estimated using national 
life tables, by sex and 5-year age groups. Based on Sul-
livan’s method, disability-free life expectancy and life ex-
pectancy with disability were computed using information 
from the Swiss Health Survey on age- and sex-specific 
prevalence of mild and severe disability. Life expectancy, 
disability-free life expectancy and life expectancy with dis-
ability were estimated in 2007, 2012, and 2017, at 65 and 
80 years of age, for both sexes.

RESULTS: Between 2007 and 2017, disability-free life ex-
pectancy at 65 and 80 years of age increased by 2.1 
and 1.4 years, respectively, in men and by 1.5 and 1.1 
years, respectively, in women. Meanwhile, life expectancy 
with mild disability decreased by 6 months in both sexes 
at age 65 and in men at age 80, but only 1 month in 
women at age 80. Life expectancy with severe disability 
also decreased at both ages, by approximately 6 months 
in women but only 2 to 3 months in men. The proportion 
of disability-free life expectancy increased significantly in 
both sexes and ages. For example, disability-free life ex-
pectancy / life expectancy at age 65 increased from 67%
(95% confidence interval [CI] 66‒69) to 73% (95% CI 
71‒74) in women and from 77% (95% CI 75‒79) to 82%
(95% CI 81‒84) in men.

CONCLUSION: From 2007 to 2017, disability-free life ex-
pectancy at age 65 and 80 increased in Swiss women and 
men. These gains outweighed those in life expectancy, re-
flecting some compression of morbidity.

Introduction

Life expectancy has been increasing steadily throughout 
the past century in most industrialised countries, raising 
concerns about whether the years gained are spent in good

health or with disability, such as the inability to perform
the usual activities of daily living. Possible trends were
conceptualised into the theories of an expansion or, in-
versely, a compression of the period of disability before
death, or some dynamic equilibrium [1‒3]. Overall, studies
conducted in the USA and in Europe before the year 2000
observed that the rise in life expectancy involved a shorter
period of old age spent with disability, thus supporting the
theory of compression of morbidity [4‒6]. However, lat-
er observations drew attention to reversing trends towards
a prolonged period of old age with disability, in particu-
lar involving light-to-moderate disability [7‒9]. A recent
systematic review indicated that gains in disability-free
life expectancy did not match the growth in total life ex-
pectancy in several high-income countries [10]. Notably,
the search for publications reporting on trends in life ex-
pectancy with and without disability after the year 2000
in Europe and North America retrieved only five stud-
ies. [7, 8, 11‒15]. Their results were heterogeneous, even
though such divergence could be at least partly attribut-
able to methodological differences. Whereas three studies
reported a stable disability-free life expectancy [11‒13],
the other two concluded that disability-free life expectancy
increased [14, 15]. These studies also reported diverging
trends in life expectancy with disability, recorded as stable
or slightly declining in Northern Europe [11‒14], while
slightly increasing in the US [15].

Disability-free life expectancy is an interesting summary
indicator that allows the comparison of population health
across countries and periods of time. At a national level,
disability-free life expectancy is a useful indicator to elab-
orate policy responses to ageing of the population and to
plan the provision of health and social care services. In the
context of further gains in life expectancy at age 65 years
in Switzerland, this work aimed to update the national es-
timates of disability-free life expectancy, as well as life ex-
pectancy with mild or severe disability over a 10-year pe-
riod [6]. In addition, this study investigated the change in
the proportion of disability-free life expectancy versus life
expectancy during the same period. Our hypothesis was
that disability-free life expectancy would remain stable or
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increase, while life expectancy with disability would re-
main stable or decrease.

Methods

Data sources

Data on life expectancy were obtained from the national
life tables produced by the Swiss Federal Statistical Office,
by sex and 5-year age groups [16].

Other data were extracted from the Swiss Health Survey,
which are available on request at the Federal Office for
Statistics. This survey has been carried out every 5 years
since 1992 on a representative sample of the Swiss adult
population exclusive of persons living in collective house-
holds and persons whose asylum application is pending;
the overall response rate was 51% in 2017[17]. Since 2007,
each wave has included approximately 4500–5000 persons
aged 65 years and over, of whom approximately 1000
are aged 80 years and over. The survey includes both a
telephone-administered questionnaire and a complemen-
tary self-completed paper questionnaire. Participants who
did not want or could not take part in the telephone ques-
tionnaire, for example because of hearing impairment, had
the option of a face-to-face visit at their home. This option
was also proposed to the participants aged 75 years and
over.

Among other information, a telephone-administered ques-
tionnaire is used to collect data on self-reported disability
in activities of daily living, allowing estimation of the na-
tional prevalence of disability by sex and age groups. At
each survey, difficulty or inability to perform basic activ-
ities of daily living (dressing, bathing or showering, eat-
ing, getting in and out of bed, and using the toilet) and in-
strumental activities of daily living (cooking a meal, using
the telephone, going out for shopping, doing the laundry,
doing usual household chores, occasionally doing more in-
volved household chores, managing money and using pub-
lic transport) are assessed. The response options are similar
for basic and instrumental activities of daily living, ranging
from “no difficulty”, “some difficulty”, “much difficulty”,
to “inability” to perform each activity without help. The
latter two answers (“much difficulty” and “inability”) were
used to define disability in the present work. Disability in
one or more instrumental activities only was considered to
be mild, while any disability in basic activities was consid-
ered to be severe regardless of the performance in instru-
mental activities of daily living. Examination of raw data
indicated that only a very small proportion of persons re-
ported a disability in basic ADLs without any disability in
instrumental activities of daily living.

Data for 2007, 2012, and 2017 were used for the analyses,
with sample weighting to take non-responses into account
(FSO, 2018). In particular, the region of residence, gender,
age, nationality, marital status and household size were
taken into account for weighting. Trends in the prevalence
of mild and severe disability have been published previ-
ously [18]. As non-response to these questions is low in the
Swiss health survey (less than 3% in basic ADLs, and less
than 1% in instrumental ADLs), participants with missing
data were excluded in the analyses.

Statistical analysis

Disability-free life expectancy and life expectancy with
disability at 65 and 80 years of age were estimated for
each study wave using Sullivan’s method [19, 20]. This ap-
proach is widely used as it accounts for health as well as
mortality, using prevalence data for health problems. An
alternative approach, multistate methods, require incidence
rates, less frequently available [21]. Person-years in 5-year
age intervals obtained from life tables were multiplied by
the age-specific prevalence of living without, with mild,
and with severe disability. The expected lifetimes without
any disability, with mild disability, and with severe disabil-
ity were estimated by standard life table methods. Confi-
dence intervals (CIs) for the estimates of disability-free life
expectancy and life expectancy with disability were also
computed. Persons with severe disabilities were assumed
to also have mild disabilities, whereas the data on life ex-
pectancy with mild disability excluded persons with se-
vere disabilities. Life expectancy with mild disability was,
therefore, calculated as life expectancy minus disability-
free life expectancy and life expectancy with severe dis-
ability. To account for people living in a nursing home and
who were not surveyed, the prevalence of institutionalisa-
tion by sex and 5-year age groups [22] was included in
the computation [20]. The prevalence is very low (<5%)
in persons under the age of 80 years, and then increases
sharply (7% at 80‒84 years, 17% at 85‒89 years and 37%
at 90+ years old), with figures in women being about 1.5
times higher than in men[22], and it was assumed that all
nursing home residents aged 65 years or over have both
mild and severe disabilities.

Results for disability-free life expectancy and life ex-
pectancy with disability are presented as the mean estimate
and the 95% CI. Statistical significance was defined as a p
<0.05. Analyses were performed using R 4.0.4 [23].

Ethical consent

According to Swiss Law, no approval from the ethics com-
mittee was needed for this project based on de-identified
routine health data.

Informed consent

Participants gave informed consent when accepting to par-
ticipate in the Swiss Health Survey.

Results

Between 2007 and 2017, the life expectancy at age 65 in-
creased by 0.6 years in women and by 1.3 years in men,
amounting to 22.1 years and 19.7 years, respectively. At
age 80, the life expectancy increased by 0.4 years in
women and by 0.6 years in men over this 10-year period,
amounting to 9.9 years and 8.7 years, respectively.

Disability-free life expectancy at age 65 significantly in-
creased in both sexes. For example, in 2007, a woman
aged 65 years could expect to live approximately another
14.5 years (95% CI 14.2‒14.8) without disability com-
pared with 16.0 years (95% CI 15.7‒16.4) in 2017 (fig.
1a and supplementary table in the appendix), a statistically
significant difference between 2007 and 2017. Over the
same period, both life expectancy with mild disability and
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life expectancy with severe disability declined among
women over the study period by 0.5 years (from 3.9 to 3.4
years and from 3.1 to 2.6 years, respectively). Disability-
free life expectancy at age 65 also significantly increased
in men over the study period, amounting to a gain of 2.1
years of life without disability, from 14.1 years (95% CI
13.8‒14.4) to 16.2 years (95% C: 15.9‒16.5) years (fig.
1b). Over the same period, life expectancy with mild and
with severe disability decreased by 0.5 and 0.2 years, re-
spectively. At 80 years, trends observed over the study pe-
riod in disability-free life expectancy and life expectancy
with disability showed analogous, although smaller, in-
creases in both sexes (fig. 1c and d). Notably, the gain in
disability-free life expectancy exceeded one year in both
sexes, whereas life expectancy with combined mild and se-
vere disability decreased by 0.8 and 0.7 years in women
and men, respectively.

Despite the increase in life expectancy between 2007 and
2017, the combined result of the expansion of disability-
free life expectancy and reduction in life expectancy with
disability over the same period led to a significant increase
in the proportion of disability-free life expectancy versus
life expectancy in both sexes. At 65 years of age, this pro-
portion increased from 67% (95% CI 66‒69) to 73% (95%
CI 71‒74) in women, and from 77% (95% CI 75‒79) to
82% (95% CI 81‒84) in men (fig. 2a). At 80 years of age,
the proportion of disability-free life expectancy versus life
expectancy LE also significantly increased in both sexes,
from 40% (95% CI 37‒43) to 50% (95% CI 47‒53) in
women, and from 54% (95% CI 50‒59) to 66% (95% CI
62‒70) in men (fig. 2b).

Discussion

In the context of ageing populations, information regarding
change in healthy life expectancy, encompassing both
quantity and quality of life, is of utmost interest. This study
further extends the available information, as it quantified
the change in life expectancy without disability, with mild
disability, and with severe disability, which are highly rel-
evant figures when it comes to planning the provision of
health and social care. Our study shows that over the past
decade, disability-free life expectancy at 65 and 80 years of
age continued to increase in Switzerland, while the dura-
tion of life with mild or severe disability decreased. These
favourable trends were observed in both sexes, and even
at 80 years of age. Overall, gains in disability-free life ex-
pectancy even outweighed those in life expectancy, reflect-
ing a degree of compression of morbidity.

Findings about increasing disability-free life expectancy
slightly differ from those of three European studies that
pointed to a stable disability-free life expectancy [11‒13].
In contrast, the gain in disability-free life expectancy of 1.5
to 2 years observed over a 10-year period in the current
study appears quite similar to the change observed in the
two most comparable studies: in the US study, a one-year
increase in disability-free life expectancy at age 65 was no-
ticed between 2000 and 2010 [15], and the study in Den-
mark reported a two-year increase in disability-free life
expectancy at 65 years of age between 2004 and 2010
[14]. This somehow greater gain could be considered to
be a catch-up phenomenon as longevity was considerably
shorter in Denmark at the beginning of the 2000s com-
pared with Switzerland.

Figure 1: Trend in life expectancy without (DFLE), with mild (DLEmild), and with severe (DLEsevere) disability at 65 and 80 years of age, by sex.
Mean values for DFLE and LEDmild and LEDsevere.
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These studies also reported diverging trends in life ex-
pectancy with disability, recorded as stable or slightly de-
clining in Northern Europe [11‒14], and slightly increasing
in the US [15].

These findings need to be interpreted with caution as the
samples, measurement methods, and study period and as
duration vary across studies. The results nonetheless show
a degree of overall consistency, with a slight compression
of morbidity, notably in women living in Northern Europe
and in the US.

The favourable trends described in this study reflect a
continuing trend of compression of morbidity in Switzer-
land, previously also shown for the period from 1981 to
2002 [6]. During this period, the portion of life expectancy
without severe disabilities increased from 66% to 75% in
women and from 79% to 83% in men, accompanied by a
decline in life expectancy with disabilities in women only.

Potential factors explaining such a favourable change are
very diverse, encompassing socioeconomic conditions at
the personal and national level, health behaviours, and the
healthcare system [8]. The impact of socioeconomic status
has been most studied, with a persistent or even expand-
ing gap of 7 to 9 years of life without disability between
the most disadvantaged and advantaged groups [24‒27].
As regards health behaviours, a recent study documented
that people who avoid smoking, a sedentary lifestyle, obe-
sity and daily alcohol use can live up to 11 years longer
without disability than those with two or more of these risk
factors [28].

Another contribution of the present study is to show that
the favourable trends in disability-free life expectancy and
life expectancy with disability were very similar in men
and women, and that, despite a larger gain in life expectan-
cy in men, the differences across gender in the portion of

Figure 2: Change in the proportion of disability-free life expectancy in remaining years in women and men, at a) 65 years; b) 80 years of age.
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life without disability remained essentially unchanged over
the study period. These findings contribute new informa-
tion on this issue as they are consistent with those from the
US study [15] but differ from those of studies in Northern
Europe, which observed a narrowing gap [12, 13]. Over-
all, our observation of longer longevity in women but with
a longer period of disability is consistent with most oth-
er studies. The causes of this female disadvantage remain
to be elucidated; biological specificities, as well as differ-
ences in behavioural risk factors have been suggested [29].

Study limitations

Similar to other studies on disability-free life expectancy
and life expectancy with disability, this work has some lim-
itations. First, the estimates are based on self-reported as
opposed to observed disability. However, the use of the
same question for each of the three waves under study
makes any systematic bias unlikely. Then, even though
Sullivan’s method has been criticised because it relies on
the prevalence rather than on the incidence of disability, it
has been shown to produce estimates similar to those of
more accurate multistate methods that rely on rarely avail-
able longitudinal data [20, 21]. Finally, the computation
of life expectancy with mild disability as life expectancy
minus disability-free life expectancy and life expectancy
with severe disability relies on the assumption that func-
tional status declines from no disability to mild and then
severe disability, although some persons might experience
a sudden onset of severe disability. However, this simpli-
fication does not affect the estimates of disability-free life
expectancy or morbidity compression.

In conclusion, a degree of compression of morbidity has
been observed in recent decades in Switzerland. However,
future trends in disability-free life expectancy may be im-
pacted by the COVID-19 pandemic. The epidemic appears
to have caused only a transient reduction of longevity in
Switzerland, already offset in 2021 [30]. Nevertheless, the
influence on life expectancy without disability may be
stronger, not only because of functional decline in persons
who were infected but also as a consequence of the con-
finement, during which older people became less physical-
ly and socially active and hence accumulated risk factors
for disability. New studies should be conducted in the com-
ing years to monitor future trends in life expectancy with
and without disability.

Availability of the data

Data about mortality and from the Swiss Health Survey
can be accessed through asking the Federal Office for Sta-
tistics [16, 17]. Information about institutionalisation rates
are available through the Swiss Health Observatory [22].
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Appendix: Supplementary table

Table S1:
Disability-free life expectancy (DFLE) and confidence intervals (95% CI) at age 65 years and 80 years, in women and men, years 2007–2012–2017.

Women Men

65 years 80 years 65 years 80 years

DFLE 95% CI DFLE 95% CI DFLE 95% CI DFLE 95% CI

2007 14.5 14.2–14.8 3.8 3.5–3.8 14.1 13.8–14.4 4.4 4.1–4.7

2012 14.8 14.5–15.1 3.9 3.6–4.2 15.0 14.7–15.3 5.2 4.8–5.5

2017 16.0 15.7–16.4 4.9 4.6–5.1 16.2 15.9–16.5 5.8 5.5–6.1
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