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Background Several studies showed that the individuals with intellectual disability have a
shorter life expectancy than their intellectually average peers. To gain insight in the present life
expectancy of people with intellectual disability, a study with recent data was performed.
Methods We used data of the National Case Register (LRZ) with data of almost all residents of
residential centres in the Netherlands for the period 1991–1995 (N¼ 29 290). Approximately 40%
of all people with intellectual disability in the Netherlands reside in such centres.
Results Results showed that 5-year-old people with intellectual disability in Dutch residential
centres have a life expectancy of 41 years. The life expectancy of their peers with Down’s
syndrome in the centres is 46. At the age of 30 years, the respective figures are 36 and 26 years.
No statistically significant differences in mortality were found between women and men and
between levels of intellectual disability.
Conclusions Due to prolonged longevity, the client population in residential centres will
continue to age and thus the numbers of older individuals will increase. This ageing process
has implications for the care for elderly individuals, because they need other care than before due
to physical, psychological and social changes and spiritual challenges.

Introduction

Several studies showed that individuals with intellectual disability have a shorter life

expectancy than their intellectually average peers. However, the life expectancy of

individuals with intellectual disability has increased substantially in the past decades

(e.g. Record & Smith 1955; Carter 1958; Collman & Stoller 1963; Fabia & Drolette 1970;

Balakrishnan & Wolf 1976; Freyers & MacKay 1979; Elwood & Darragh 1981; Masaki et al.

1981; Baird & Sadovnic 1987; Baird & Sadovnick 1988; Malone 1988; Bell et al. 1989;

Eyman et al. 1990; McGrother & Marshall 1990; Eyman et al. 1991; Eyman et al. 1993;

Kastner et al. 1993; McGuigan et al. 1995; Puri et al. 1995; Hayden 1998; Hollins et al. 1998;

Jagger et al. 1998; Janicki et al. 1999; Patja et al. 2000).

Several subgroups of individuals with intellectual disability showed to have increased

mortality at a relatively young age. Known examples of such subgroups are: people with
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Down’s syndrome; people with severe/profound intellectual disability; people with

additional physical problems (e.g. epilepsy, cerebral palsy, tube-fed, bedridden people)

(Kastner et al. 1994; Forsgren et al. 1996; Strauss et al. 1997; Sullivan 1998; and see also

reference list above).

Lately, discussions as to whether placement from institutions to community place-

ment influence mortality rates have been published. Not only methodological aspects

were discussed, but ethical questions as well (Strauss & Kastner 1996; Strauss et al. 1996,

1998a, b, c; Blacher 1998; Borthwick-Duffy et al. 1998; Conroy & Adler 1998; Decouflé et al.

1998; Fujiura 1998; Lakin 1998; O’Brien & Zaharia 1998; Strauss & Shavelle 1998; Shavelle

& Strauss 1999). This study unfortunately does not contain data of people with

intellectual disability living in the community, except from those who live in the

community-based group homes of the centres (see Methods), so this study cannot

contribute to these discussions by means of analysing such data. Therefore, it lies

beyond the scope of this article to go into further details, but it is of interest to read

such debates.

In the early eighties, 5-year-old Dutch clients of residential settings for individuals

with intellectual disability could expect to live approximately another 54 years. The

respective life expectancies for their peers in the general population were then 72 years

(Maaskant et al. 1995). At the moment, Dutch newborn in general, can expect to live 81

(women) and 75 (men) years (CBS 2001).

Information about the life expectancy of individuals with intellectual disability in

general and clients of residential centres specifically is relevant. On the one hand,

this is relevant because increased longevity will result in an increase in persons

reaching middle age and old age. As in the general population, individuals with

intellectual disability will also develop infirmities of old age (e.g. Janicki & Wisniewski

1985; Hogg et al. 1988; Maaskant 1993; Day & Jancar 1994; Janicki & Deb 1994; Hogg 1997;

Suttie & Heller 1997; Cooper 1998; World Health Organization 2000; Hammel &

Nochajski 2001).

Therefore, it has been stated that elderly residents need different care than in the past,

so the provision of care should be made to fit their needs.

On the other hand, in the Dutch residential care of individuals with intellectual

disability, only a limited number of places are available. Because of increased longevity,

the turnover rate in residential centres is low. This low turnover rate will lead to an even

larger proportion of aged than expected from the natural ageing of the population

(Maaskant 1993). As in other countries, the Dutch government promotes deinstitutio-

nalization to a great extent. In recent years and in years to come, the large residential

centres have created and will create small community-based houses. However, also in

smaller community-based houses, the increasing longevity of clients leads to aged

populations.

Keeping this in view, it is needed to update the information about life expectancy of

individuals with intellectual disability.

As stated before, people with Down’s syndrome have increased mortality at a

relatively young age, mainly due to the early onset of dementia (e.g. Masaki et al.

1981; Baird & Sadovnic 1987; Malone 1988; Bell et al. 1989; McGrother & Marshall 1990;

Eyman et al. 1991). Mortality is related to the level of intellectual disability (people

with lower level of intellectual disability have shorter life expectancies than those with

higher level of intellectual disability (e.g. Eyman et al. 1990; Strauss & Eyman 1996; Patja

et al. 2000).
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Therefore, we analysed and compared the mortality data of people with Down’s

syndrome and people without Down’s syndrome. We also analysed the mortality data

regarding the level of intellectual disability. Women in general have a higher life

expectancy than men (CBS 2001). In an earlier Dutch study regarding mortality in

people with intellectual disability (Maaskant et al. 1995), no significant differences were

found in mortality rates between women and men. Nevertheless, we also compared the

mortality data of women and men separately.

Aim of the study

The aim of the study is to calculate the age-specific life expectancy of clients of residential

centres for individuals with intellectual disability in total, and (because of their proven

specific mortality patterns) subdivided for Down’s syndrome, level of intellectual

disability and gender.

Materials and methods

Study population

Since 1971, most of the residents of Dutch residential centres for individuals with

intellectual disability1 are included in National Case Register [Landelijke Registratie

Zorg en dienstverlening aan mensen met een verstandelijke handicap (LRZ)]. The LRZ

contains data of, for example, date of birth, gender, level of intellectual disability,

physical handicaps, aetiological diagnosis, mobility, date of admission, date of discharge

and date of death. At present, approximately 40% of all Dutch people with intellectual

disability reside in residential centres, either in small-scaled houses on the grounds of the

centres or in small-scaled community-based group homes, as organizational units of the

centres.

For the analysis of data for this article, data of 5 years (1991–1995) were used. Data

of a more recent period of 5 years could not be used due to a significant technical

change in the registration in 1996. Therefore, combining the data from the period till

1996 and data of 1996 and later could not be realized. At present, not all data

from 2001 are available yet. So, the most recent period we could analyse was the period

1991–1995.

1In 1991, the Netherlands counted 94 general centres for people with intellectual disability. At
present, there are 106 centres. These centres accommodate almost 31 000 persons in total. The
Netherlands still have a relatively large population in residential centres, compared to other
European countries (Walsh 1997). However, in contrast to other countries, these centres accom-
modate clients in small (on average eight persons) separate housing units. Besides, almost 30% of the
residents of these centres do not live on the grounds of the centres, but in group homes in the
community. Since they still formally are clients of the centre, they are counted as residents of the
centres. The percentage clients living in such group homes increases substantially, due to ‘com-
munity-care-projects’, stimulated by the Dutch government. Besides these group homes owned by
the residential centres, the Netherlands count more than 16 000 people with intellectual disability
who live in group homes. These group homes are more or less are independent organizational
organizations. This perhaps confusing situation is a result of historical developments in the care for
people with intellectual disability in the Netherlands.
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In the LRZ-database, data of 96% of the clients from the period 1991–1995 were

available (N¼ 29 290). For the remaining 4% of the clients, no data were available. There

are no indications that these 4% non-response have caused selection-bias regarding the

mortality rates.

From those present in the database and living in one of the centres at 1 January 1991,

57% were male and 43% were female. A borderline or mild intellectual disability was

diagnosed in 14% of the clients. The percentages for persons with moderate, severe and

profound intellectual disability were 28, 31 and 27%, respectively. Almost 16% were

diagnosed as having Down’s syndrome. Eleven per cent were younger than 20 years,

22% were older than 50 years.

Calculating life expectancy

The life expectancy is an important measure used to compare mortality patterns between

two or more populations. The age-specific life expectancy is the additional number of

years a person of a certain age can expect to live.

The life expectancy is calculated with the help of so-called ‘life tables’. A life table gives

insight into the ‘extinction’ of a (fictitious) population of for example 100 000 children,

who were born on the same day, given the age-specific mortality rates. These life tables

are constructed on the basis of obtained age-specific mortality rates on a certain moment,

under the assumption that the mortality rates do not change during the life of the cohort.

As a consequence of this assumption, the calculated life expectancy is estimated too low,

when age-specific mortality rates decrease in the course of time (Sturmans 1982). This is

almost always the case. In Appendix 1, an extensive description of the calculations is

given.

In the Netherlands, only data of clients of the 94 residential centres are available in the

National Case Register LRZ. Data of individuals with intellectual disability who live

with their parents/family or who live in semiresidential settings are not collected and

thus not available.

A problem inherent to calculating mortality rates of clients of residential centres is the

relatively small number of persons ‘at risk’ and the number of deceased in some age

groups. The obtained 1-year mortality rates therefore can be somewhat unstable. In view

of the small numbers, we calculated 5-year mortality rates (1991–1995) per 5-year age

groups (0–4, 5–9, 10–14, . . ., 95þ) instead of 1-year mortality rates.

The aim of the study is to calculate the age-specific life expectancy of clients of

residential centres for individuals with intellectual disability in total, and subdivided

Down’s syndrome, level of intellectual disability and gender. This adds to the afore-

mentioned problem of small numbers. In the oldest age groups, the numbers at risk were

very small. Therefore, the average mortality risk of the age groups 80–84, 85–89 and 90–

94 were combined, and then calculated and regarded as the mortality rate for these age

groups. For people with Down’s syndrome this was done for the age groups of 60 and

above. The age-specific mortality of persons aged 95 years or older was fixed at 100%; for

people with Down’s syndrome a 100% mortality rate was fixed for all persons aged 75þ.

In order to construct a regular life table, the mortality rates were re-calculated per 1-year

age-interval per year. For example, it showed that 2.67% of the residents, aged 30–34,

died within 5 years. It was assumed to be an even distribution within each year and

within each age (30, 31, 32, 33, 34). So, 0.53% (2.67 : 5) of the residents aged 30, 31, 32, 33

and 34 years died within 1 year. These mortality rates were the basis of the life table.
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Results

Table 1 shows the 5-year age-specific mortality rates for people with intellectual dis-

ability in residential centres (see Appendix 1 for calculations in more detail).

With the data of Table 1, it is possible to calculate the age-specific life expectancy.

Table 2 shows the results in summary (also see Appendix 1).

Table 1 shows the mortality rates of the total population. It showed that 28% of the

young children (0–4 years old) died within a period of 5 years. Less than 10% of the

children between 5 and 19 years and less than 5% of those aged 20 and 44 year died

between 1991 and 1995. After the age of 65 years, the mortality rates increased sub-

stantially. Further calculations (Table 2) showed that 5-year-old children in residential

setting can expect to live another 49 years, whereas for example, 35-year-old persons

have an additional longevity of almost 32 years.

Of the total group, 15.6% (n¼ 4272) were diagnosed as having Down’s syndrome.

For persons with Down’s syndrome (Table 3), the mortality rates in young children

(0–5 years old) were lower than for the whole group: no children with Down’s syndrome

in the residential centres under the age of 10 died between 1991 and 1995. However, the

number of children in the Down’s syndrome group is small.

Table 1 People with intellectual disability in Dutch residential centres (1991–1995), according to
age-group, numbers present, deceased, censored and mortality rates (including standard error)

Age-group

Present at
1 January 1991
px

Deceased
1991–1995
dx

Censored
1991–1995
cx

Five-year
mortality rate SE

One-year
mortality
rate

0–4 72 16 14 0.2811 0.066 0.0562

5–9 326 22 65 0.078 0.016 0.016
10–14 956 54 136 0.063 0.009 0.013
15–19 1672 77 240 0.051 0.006 0.010
20–24 2787 65 244 0.025 0.003 0.005
25–29 3551 107 231 0.032 0.003 0.006
30–34 3507 90 171 0.027 0.003 0.005
35–39 3391 96 129 0.029 0.003 0.006
40–44 3218 128 107 0.041 0.004 0.008
45–49 1826 121 53 0.070 0.006 0.014
50–54 1612 139 50 0.092 0.008 0.018
55–59 1429 166 37 0.125 0.010 0.025
60–64 1179 194 21 0.181 0.012 0.036
65–69 768 177 18 0.264 0.020 0.053
70–74 482 139 9 0.341 0.029 0.068
75–79 291 122 2 0.533 0.047 0.107
80–943 223 147 2 0.990 0.085 0.198
95þ4 1 1

Total 27290 1860 1529

1mx¼ dx/[px� (0.5dxþ 0.5cx)]¼ 16/[72� (0.5�16)þ (0.5�14)], see Appendix 1 for the explanations.
In this table, the rounded numbers are presented. In the calculations, however, the exact numbers
are used.
20.281/5.
3Numbers for the age-groups 80–84, 85–89, 90–94 are combined, due to small numbers in the
separate age-groups.
495þ: mortality rate fixed at 100%.
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Table 2 Age-specific life expectancy of people with intellectual disability in Dutch residential
centres (1991–1995)

Age, x One-year mortality rate, mx Life expectancy, lex

0 0.056 41.3
5 0.016 49.4

10 0.013 48.2
15 0.010 46.2
20 0.005 43.5
25 0.006 39.5
30 0.005 35.7
35 0.006 31.6
40 0.008 27.5
45 0.014 23.5
50 0.018 20.1
55 0.025 16.8
60 0.036 13.7
65 0.053 11.0
70 0.068 8.7
75 0.107 6.3
80 0.198 4.4
85 0.198 4.1
90 0.198 3.2
95 1 0.5

Table 3 People with Down’s syndrome in Dutch residential centres (1991–1995), according to age-
group, numbers present, deceased, censored and mortality rates (including SE)1

Age-group
Present at
1 January 1991

Deceased
1991–1995

Censored
1991–1995

Five-year
mortality rate SE

One-year
mortality
rate

0–4 3 0 2 0.000 0.000 0.000
5–9 15 0 6 0.000 0.000 0.000

10–14 69 6 7 0.096 0.039 0.019
15–19 187 3 18 0.017 0.100 0.003
20–24 395 4 22 0.010 0.005 0.002
25–29 606 15 35 0.026 0.007 0.005
30–34 675 19 26 0.029 0.007 0.006
35–39 718 16 12 0.023 0.006 0.005
40–44 675 41 18 0.064 0.010 0.013
45–49 335 42 8 0.135 0.209 0.027
50–54 245 51 6 0.236 0.033 0.047
55–59 191 58 3 0.361 0.047 0.072
60–742 154 96 5 0.934 0.084 0.186
75þ3 0 0 0 1 1

Total 4272 354 168

1In this table, the rounded numbers are presented. In the calculations however, the exact numbers
are used.
2Numbers for the age-groups 60–64, 65–69, 70–74 are combined, due to small numbers in the
separate age-groups.
375þ: mortality rate fixed at 100%.
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As could be expected, after the age of 45 the 5-year mortality rates in people with

Down’s syndrome were much higher compared to the whole group. The age-specific life

expectancies of the people with Down’s syndrome are presented in Table 4. It showed

that 5-year-old children with Down’s syndrome in residential centres had a life expec-

tancy of 46 years, and those aged 35 years have a longevity of 22 years. The numbers of

persons with Down’s syndrome are rather small in some age groups, so some calcula-

tions can be somewhat unstable.

Figure 1 shows a summary of the life expectancies of the total group and those with

Down’s syndrome graphically. Except for the youngest group, those clients with Down’s

Table 4 Age-specific life expectancy of people with Down’s syndrome in Dutch resident centres
(1991–1995)

Age, x Mortality rate, mx Life expectancy, lex

0 0.000 50.8
5 0.000 45.8

10 0.019 40.8
15 0.003 39.7
20 0.002 35.4
25 0.005 30.7
30 0.006 26.4
35 0.005 22.2
40 0.013 17.6
45 0.027 13.6
50 0.047 10.3
55 0.072 7.4
60 0.186 4.7
65 0.186 4.3
70 0.186 3.3
75 1.000 0.5

Figure 1 Age-specific life expectancies of clients in Dutch residential centres (total and clients with

Down’s syndrome).
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syndrome have a shorter life expectancy than the group in total. From the age of 15, the

total group has a life expectancy that is between 5 and 10 years higher than their peers

with Down’s syndrome.

Additional analyses showed no statistically significant relations between mortality

and the level of intellectual disability (mild vs. moderate/severe/profound). Other

analyses showed that there were no systematic differences in mortality rates between

women and men. The results of these additional analyses therefore are not presented in

this article.

Discussion

As could be expected, this study showed that people with intellectual disability in Dutch

residential centres still have a shorter life expectancy than their peers without intellectual

disability in the general population. The life expectancy of people with Down’s syn-

drome is – as could be expected – still lower than their people with intellectual disability

with other aetiological diagnoses, mainly due to the high prevalence of dementia in

people with Down’s syndrome over 40 (e.g. Janicki & Wisniewski 1985; Aylward et al.

1997; Wilkinson & Janicki 2001).

The results are in line with results of other (recent) studies regarding longevity of

people with intellectual disability (see Introduction), albeit that the populations of the

studies are not always directly comparable.

The results showed no significance difference in mortality between men and women.

This finding was in line with the earlier study in the Netherlands (Maaskant et al. 1995). It

was surprising that no systematic and statistical significant differences in mortality

were found between the levels of intellectual disability (mild vs. moderate/severe/

profound). An explanation might be that the numbers (and especially the numbers

of deceased persons) in the several groups were too small to detect significant differ-

ences.

Compared to a similar study with data from the early eighties (Maaskant et al. 1995),

the life expectancy did not increase, but was in fact a bit lower. This result may be

unexpected. Mainly the young persons (�20 years) and the elderly (60þ years) had a

higher 5-year mortality rate. However, there are several reasons that can explain this

finding. Comparing the data of both studies, it showed that this study contained much

more elderly clients and thus the results of these age groups are more stable than the

results of the earlier study. In the earlier study, a relatively small number of elderly died,

at least in comparison with this study. This did influence the mortality rates and thus the

life expectancy. Perhaps the elderly in the first study could be regarded as very healthy

survivors, whereas a part of the elderly in this study can be regarded as more vulnerable.

Another explanation could be related to the changed admission policy. Since the early

eighties, the admission policy in Dutch residential centres has changed. Nowadays there

are much more alternatives for the residential care for people with intellectual disability,

e.g. respite care, day care and home care. People with borderline or mild intellectual

disability will not be admitted to residential centres anymore, unless they have severe

behavioural problems. and only few young persons will be admitted to residential

centres, unless they require specific nursing care because of physical conditions or show

severe challenging behaviour. Many of the people who nowadays are admitted to

residential centres have – beside their intellectual disability – physical handicaps as

well, and thus are more fragile. This is especially true for teenagers and young adults.
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Since these young persons have a relatively high mortality rate because of their physical

fragility, they can influence the longevity substantially.

It is hard to compare the results of studies regarding mortality in people with

intellectual disability. When comparing the results of mortality studies (either or not

living in residential centres), unfortunately it is (almost) impossible to determine

whether discrepancies in outcomes are due to differences in the study populations or

to real differences in mortality rates. This is not only true for this study (with an

undoubtedly select study population), but in fact for all research studying mortality in

people with intellectual disability. When comparing results, thorough attention has to be

paid to the comparability of populations, data sources and results.

Albeit that the life expectancy of clients in Dutch residential settings has not increased

during the past decade, the increased longevity of people with intellectual disability in

the past century still has its implications. The client population will continue to age and

thus the numbers of older individuals will increase. A recent study (Bernard, Maaskant,

Gevers, & Wierda 2001) showed that presently 25% of the clients of Dutch residential

centres are 50 years or older. In 2011, this percentage of older individuals will have

increased to 39–46% (depending on the chosen model). The relative number of persons

aged 65 years or more will rise from 8 to 11–16% (depending on the chosen model). This

ageing process has implications for the care for individual elderly, because they need

other care than before due to physical changes (e.g. sense impairments, declining motor

skills, declining ADL-functions), psychological changes (e.g. depression, dementia),

social changes (loss of work, decreasing social network) and spiritual challenges (e.g.

death of friends and nearing own death).

The issue of life expectancy in people with intellectual disability has been studied for a

long time, but repeating such studies every decade still is worthwhile, because the

implications of changing longevity in people with intellectual disability is much more

far-reaching than having recent figures only.
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Appendix 1

Calculation of life expectancy

How is a life table constructed? The actual construction is demonstrated by means of

Table A1. The first column (x) represents the age (0–95); column 2 gives the age-specific

mortality rate (mx); column 3 the (fictive) start cohort (lx) of 100 000 persons and its

‘extinction’ is given; column 4 presents the number of deceased persons (dx); and finally,

the age-specific life expectancy (lex) is given in column 5.

So in the first age category the mortality rate of infants (age 0), being 0.05614 and with a

cohort of 100 000 persons, the number of deceased persons is 5614 (100 000� 0.05614).

After 1 year, 94 386 (100 000–5614) persons are still alive, 5299 persons (0.05614� 94 386)

will die, etc. At age 95 the cohort is totally extinct. Now the life expectancy of a person at a

certain age� (lex) can be calculated from the persons alive at the beginning of each year

Table A1 Life table (abbreviated), people with intellectual disability in Dutch

residential centres 1991–1995 (except for m0: rounded numbers, in the calculations

exact numbers are used)

Age, x Mortality rate, mx Alive, lx Deceased, dx Life expectancy, lex

0 0.05614 100000 5614 41.3

1 0.056 94386 5299 42.8

2 0.056 89087 5001 44.3

3 0.056 84086 4721 45.9

4 0.056 79365 4456 47.6

5 0.016 74910 1167 49.4

6 0.016 73743 1149 49.2

7 0.016 72594 1131 48.9

8 0.016 71464 1113 48.7

9 0.016 70351 1096 48.5

10 0.013 69255 869 48.2

11 0.013 68386 858 47.8

12 0.013 67528 847 47.4
..
. ..

. ..
. ..

. ..
.

24 0.005 60655 299 40.3

25 0.006 60267 381 39.5

26 0.006 59886 379 38.8
..
. ..

. ..
. ..

. ..
.

89 0.198 1381 273 3.5

90 0.198 1108 219 3.2

91 0.198 888 176 2.9

92 0.198 713 141 2.5

93 0.198 571 113 1.9

94 0.198 458 91 1.3

95 1.000 368 368 0.5

Journal of Applied Research in Intellectual Disabilities 211

# 2002 BILD Publications, Journal of Applied Research in Intellectual Disabilities, 15, 200–212



by the formula:

lex ¼
P

ðlxþ1 . . . lnÞ
lx

þ 0:5

The deceased persons on average lived 0.5 years in the year of death, therefore half a

year is added. For example: the formula of le24 is:

le24 ¼ l25 þ l26 þ l27 þ � � � þ l94 þ l95

l24
þ 0:5 ¼ 60267 þ 59886 þ � � � þ 458 þ 368

60566
þ 0:5 ¼ 40:3

In order to calculate age-specific mortality rates, data about the number of persons of

age� alive at the beginning of a period (i.e. 1 year) (px), and the number of persons of

age�deceased in that year (dx) are needed. Age-specific mortality rate is then calculated

as follows:

mx ¼ number of persons of age � deceased in a certain year

number of persons alive in the middle of that year

Assuming that the number of deceased persons is evenly distributed, the formula of

age-specific mortality rates is:

mx ¼ dx

px � 0:5dx

When calculating age-specific mortality rates of e.g. people with intellectual disability in

residential centres, one has to take into account that some of the persons will be lost to

follow-up in a certain period. The assumption is that the persons who were lost to follow-

up (censored data) are a random group, i.e. these censored data are supposed to have

similar mortality rates as the non-censored data. In this study the numbers ‘at risk’ are

corrected for the time that censored persons (cx) have been part of the group. The persons

lost to follow-up are assumed to be dispersed evenly over the period so the persons at

risk are:

mx ¼ dx

px � 0:5dx � 0:5cx

Given the mortality rates for all ages in a population, it is possible to follow the

populations ‘extinction’ and to determine age-specific life expectancies.
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