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Abstract

The aim of this paper is to investigate the interface between the formal and
informal support provided to very old people against a background of
increasing need for care and a decreasing number of potential informal
caregivers. We used a sample of 323 community-dwelling octogenarians
participating in the Swiss Interdisciplinary Longitudinal Study on the Oldest
Old (SWILSOO) (n�1441 interviews). Descriptive analyses and a multilevel
model were used to test whether formal and informal services complemented
or substituted one another. The study revealed that the amount of informal
services increased significantly as the frequency of formal aid increased,
indicating that the two networks were complementary in the majority of the
cases. In 21.2% of the cases, the formal network partly substituted
the informal network (as an adjustment) and only in 6.4% of the cases did
the informal support end after the formal support had increased (radical
substitution). The concern that the introduction of formal services may curb
the readiness of relatives and friends to provide care is thus unfounded.
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Background

Since the 1980s, the relationship between formal and informal support
networks has been widely studied. Nevertheless, how the two networks
coexist continues to present researchers with numerous conceptual
challenges. Various theoretical models have been devised to describe the
interface between formal and informal services (cf. Davey & Patsios 1999;
Travis 1995; Vézina & Membrado 2005). The substitution model hypothe-
sizes that formal services replace part of the support provided by informal
networks. It thus implies a negative correlation between the evolution of
formal and informal services. According to the substitution model, the
introduction of formal services may prompt relatives and friends to curtail
their informal caregiving efforts and curb their feeling of responsibility for
care. In contrast to the substitution model, the complementary and
supplemental models hypothesize that the introduction of formal services
does not induce a significant drop in the amount of services provided by
the informal networks. By applying a task-oriented approach, the latter
two models can be differentiated: in a complementary arrangement, one
given task is performed by both networks while in a supplemental
arrangement, some tasks are performed by both networks while others are
specifically performed by one or other network. Lastly, the hierarchical
compensatory model details older adults’ hierarchical preference for
assistance. Elderly people are more likely to look first to spouses, next
to adult children, then to other relatives and friends, and finally to formal
services for support. The last-mentioned generally come into play solely
when no informal network is available (Cantor 1979).

Previous studies on the relationship between formal and informal
networks relied mainly on cross-sectional data (e.g. Davey & Patsios
1999; Penning 2002; Sundström et al. 2006). While cross-sectional studies
are very informative with respect to care utilisation differences between
individuals, only longitudinal data can throw light on the effect of changes
in the formal network on the amount of informal social support. In order
to study the interface between formal and informal networks, longitudinal
data are thus required. Furthermore, the previous studies mentioned
above were essentially devoted to the younger elderly. For this population,
empirical evidence of the substitution hypothesis was seldom documented
(cf. for instance, Logan & Spitze 1994). The substitution was found to occur
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only over the short term (Tennstedt et al. 1996), and therefore tended to be
temporary. To our knowledge, no study has examined the formal�
informal interface specifically among a very old population. This popula-
tion needs more assistance with personal care than the younger elderly,
and therefore lends itself to a study of the relationship between formal and
informal networks. Cases of substitution may be more frequent in a very
old population when contemporary caregivers are also very old and are
likely to have assumed the role of caregiver for a long time.

Aim

Our objective was to investigate the formal� informal interface in the
context of an increasing need for care and a decreasing number of potential
informal carers, within a population of Swiss octogenarians monitored over
a period of ten years. In other words, we wanted to see how help from
informal networks evolves when the utilisation of formal services increases.
We tested the following three models: (1) complementary: the increase in
formal support is associated with an increase in, or stability of, informal
support; (2) substitution as an adjustment in the informal network: the increase
in formal support is associated with a relative decline in informal aid; and
(3) radical substitution: the increase in formal support is associated with the
disappearance of informal aid. It was impossible to differentiate the
complementary model from the supplemental model because we did not
ask who provided help with each of the tasks considered.

Methods

Participants

The Swiss Interdisciplinary Longitudinal Study on the Oldest Old
(SWILSOO) is a study covering the fields of sociology, social medicine,
social and cognitive psychology, and econometrics (e.g. Guilley et al.
2005). The initial sample comprised 340 community-dwelling persons
aged between 80 and 84 years. Participants were randomly selected from
the lists of octogenarians of the State Offices of Population living in the
canton of Geneva (an urban area) and in the central Valais (a semi-rural
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area) in Switzerland. The sampling frame was stratified at baseline by
geographical area and gender. Participants were interviewed up to nine
times (i.e. nine waves) on an approximately yearly basis (every 12 or 18
months) over a period of ten years (from 1994 to 2004). Analyses were
limited to the 323 participants who provided sufficient data for computa-
tion (see Table 1 for the number of participants at each wave). The
octogenarians answered a trained interviewer, either in person or, if
unable to do so, through a proxy (the proportion of proxy reports ranged
from 8.7 to 26.2% in the course of the study period). After the ten-year
period, there were 59 (18.3%) surviving participants (of whom 45 were still
community-dwellers) and 37 (11.4%) surviving dropouts, while 227
(70.3%) of the original participants had died.

Measures

We defined informal support as the help received from family members
and friends and/or acquaintances, excluding help received from household
members. Two series of questions assessed the frequency of six instru-
mental aids1 that the very old person received from such sources. A choice
of four possible answers was given: ‘never’, ‘rarely’, ‘sometimes’, and
‘often’. All community-dwelling participants were questioned. For the
formal network, which is provided by subsidized or fee-paid professionals,
a series of six types of service2 was put to all community-dwelling

1 Performing household tasks; bringing or preparing meals; doing the shopping;
doing repairs, odd jobs and gardening; help with completing income tax returns
and insurance claims; help with toilet activies.

2 Care from a nurse; help from a household/family helper (with everyday tasks
such as housework, washing, shopping, preparing meals, and going to see the
doctor); counselling from a social worker (e.g. to help complete formalities, fill
in forms, apply for aid from other agencies, manage his/her money); home-
delivered meals; day-care or voluntary centres; help from an association.
(Various associations such as Pro Senectute offer services to older people. The
associations’ staff and volunteers deliver such services as social counselling, the
provision of practical information, and assistance in arranging home help, and
in addition make available a range of suitable activities.) The services most used
were household/family helper and care from a nurse.

International Journal of Ageing and Later Life

8



participants, with six possible answers: ‘never’, ‘rarely’, ‘every month’,
‘every twoweeks’, ‘once a week’, ‘every day’. Those questions enabled us to
construct frequency scores for each of the three networks (family, friends
and formal) by averaging out the different answers given. The mean
frequency scores for family members and for friends and/or acquaintances
were merged to obtain a score for the non-household informal services.

The formal� informal care interface was analyzed with controls of
potential confounding factors such as socio-demographic variables, need
factors, and household and informal network composition.

. The socio-demographic variables used were age, gender, geographi-
cal area (urban or semi-rural area) and socio-economic status (work-
ing-class or middle/upper-class). Socio-economic status was assessed
as a composite of education, income and socio-occupational cate-
gories.

. Need factors were assessed by means of a three-tier health status:
ADL-dependent, ADL-independent frail, and robust. A participant
was considered ADL-dependent if he/she was unable to perform
alone at least one of five activities of daily living (washing, dressing
and undressing, eating, rising from and going to bed, and moving
from one room to another) (cf. Katz et al. 1963). Participants having
no ADL incapacities but suffering from two or more deficiencies in
five health domains (sensoriality, mobility, memory, energy and
physical ailments) were considered ADL-independent frail; partici-
pants without ADL incapacities and with less than two deficiencies in
the above-mentioned health domains were considered robust (for
more details, see Guilley et al. 2008). SWILSOO publications had

Table 1. Number of interviews with the community-dwelling participants
across the nine waves of SWILSOO

Waves

1 2 3 4 5 6 7 8 9 Total

Self-respondents 295 224 190 162 124 99 75 51 42 1262
Proxy respondents 28 27 29 28 29 16 10 9 3 176
Total 323 251 219 190 153 115 85 60 45 1441
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already demonstrated that each health status was associated with a
specific ‘everyday life-world’ (specific well-being, social activities and
relationships as well as different risks of adverse health outcomes)
(Lalive d’Epinay & Guilley 2006).

. Although this paper deals with the services provided by non-
household caregivers, the household composition (living or not
with a cohabitant) was taken as a control in the analysis of the
formal� informal care interface.

. Finally, the composition of the informal network was assessed by
means of standard questions about the existence of living siblings,
descendants (children, grandchildren or great grandchildren), and
close friends.

Plan of Analysis

Before analyzing the interface between the two networks, we assessed
how the need for care and the composition of the informal network
evolved over the study period. Multilevel analyses were used to assess the
relationship between (a) the need for care or the composition of the
informal network and (b) the age of participants. The regression
coefficients (b) indicate whether the need for care or the percentage of
persons having potential caregivers increases (b�0), decreases (bB0) or
stays the same (b not significantly different from zero) across the study.
Analyses were performed on 323 participants (representing 1441 inter-
views across the nine-wave follow-up). Multilevel analyses were devel-
oped for the purpose of analyzing data with multilevel sets (e.g. repeated
measures within an individual). They allow the use of repeated measures
where both the number of interviews per participant and the time intervals
between interviews vary. Furthermore, multilevel analyses can tolerate an
incomplete data set because they use all available data (instead of
restricting the analysis to individuals who participated in the nine waves
of the study) and therefore limit the selectivity effects (Raudenbush & Bryk
2002; Snijders & Bosker 1999).

Subsequently, we tested whether formal and informal networks sub-
stitute one another or are complementary. We evaluated the relationship
between the frequencies of formal and informal care using a multilevel
analysis on 1441 interviews controlled by socio-demographic variables,
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need factors and the composition of informal networks. The substitution
model implies a negative relationship between formal and informal
services, while an insignificant or positive relationship is expected in the
complementary model. Age (centered on its grand mean), household
composition, variables on the presence of an informal network, health
status and the frequency of formal care were included as level-1 time-
varying predictors, and gender, socio-economic status, and geographical
area as level-2 time-invariant predictors. Multilevel models were fitted by
the method of restricted maximum likelihood using HLM version 6
(Raudenbush et al. 2004) and results were reported with a robust
estimation of the standard errors.

Work carried out previously was useful in assessing the relationship
between the amount of informal and formal supports with control of
variables, but it provided only general information on the formal� informal
care interface. To clarify this interface we adopted a different approach: we
examined the proportion of interviews (one individual can be represented
more than once) whose pattern of support was consistent with each
theoretical model of formal� informal interface. To assess the exact
percentage of cases falling into the categories of complementary (increase
or stability of the informal network), substitution as an adjustment or
radical substitution, we used the following analysis. When the frequency
of formal services increased at two successive waves (i.e. periods between
waves 1�2, 2�3, and so on), we counted the number of cases for which the
frequency of informal services simultaneously (a) increased, (b) stayed the
same, (c) decreased, or (d) ceased. This analysis was limited to 236
interviews (those for which one of the two networks was lacking and those
presenting no increase in formal help were thus excluded).

Results

Table 2 reports the characteristics of the sample and Table 3 their evolution
over the ten-year period. While 60.8% of the participants lived with a
cohabitant at baseline, this percentage fell during the study, illustrating the
growing number of single people in need of non-household care. The vast
majority of very old participants had the benefit of a potential informal
network (97.5% at baseline had at least one potential caregiver: a
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descendant, a sibling or a close friend). However, the network composed
of siblings and friends, who were likely to be the participants’ contem-
poraries, shrank over the period. In parallel to those changes, the need for
care increased. At baseline, only 9.3% of the persons interviewed were

Table 2. Characteristics at baseline (n�323)

n (%)*

Household composition
Lives with a cohabitant 194 (60.8)

Potential informal network
Has at least one descendant 263 (81.4)
Has at least one sibling 227 (70.7)
Has at least one close friend** 213 (73.2)

Need of care
Is robust 126 (39.1)
Is ADL-independent frail 166 (51.6)
Is ADL-dependent 30 (9.3)

*Percentages are given for subjects without missing values.
**Only self-respondents included.

Table 3. Evolution across the nine SWILSOO waves (n�1441 interviews)

Evolution across the nine
waves$: b (SE)

Household composition
Lives with a cohabitant �0.05 (0.02)**

Potential informal network
Has at least one descendant 0.01 (0.01)
Has at least one sibling �0.09 (0.02)***
Has at least one close friend% �0.07 (0.02)**

Need of care
Robust versus ADL-independent frail �0.12 (0.02)***
DL-dependent versus ADL-independent frail 0.19 (0.03)***

*pB0.05, **pB0.01, ***pB0.001.
$b: unstandardized regression coefficient between the characteristics listed and the age of
participants estimated by multilevel analyses.
%Only self-respondents included.
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ADL-dependent, 51.6% were ADL-independent frail, while 39.1% were
still robust in spite of their age. During the study period, the proportion of
robust individuals fell sharply while that of ADL-dependent subjects rose.

Table 4 shows how the help provided by non-household informal
services evolved in relation to changes in formal help, with controls for
socio-demographic variables, need factors, and household and informal
network composition. As could be expected, having one or more
descendants substantially increased the frequency of the informal services.
Persons living with a cohabitant � who, when present, is often the principal
caregiver � received fewer services from the other caregivers. Irrespective of
their living arrangements, women were better provided with informal care.

Table 4. Frequency of non-household informal services as a function of
the frequency of formal care and controls: multilevel analysis (n�1441
interviews)

Unstandardized regression
coefficient b (SE)

Socio-demographic factors
Age (years) 0.00 (0.00)
Gender (woman) 0.06 (0.03)*
Socio-economic status (middle/upper-class) �0.05 (0.02)*
Geographical area (urban) �0.10 (0.02)***

Household composition
Lives with a cohabitant �0.10 (0.03)**

Potential informal network
Has at least one descendant 0.11 (0.02)***
Has at least one sibling 0.01 (0.02)
Has at least one close friend 0.00 (0.01)

Need of care
Robust versus ADL-independent frail �0.02 (0.02)
ADL-dependent versus ADL-independent frail 2.01 (0.10)*
Age*ADL-dependent �0.02 (0.01)*

Formal network
Frequency of formal care 0.08 (0.02)***

*pB0.05, **pB0.01, ***pB0.001.
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The region of residence and the socio-economic status were also determin-
ing factors in receiving informal services: persons living in the urban area
and persons in the middle and upper socio-economic groups received
fewer services. ADL-dependent participants received more informal
services than ADL-independent frail persons, who received an amount of
services similar to robust persons (previous work has shown that, without
controlling for frequency of formal care, persons having different health
statuses received different amounts of help, at least among younger old
participants). In contrast, the frequency of aid offered by the informal
network was the same for both ADL-independent frail and robust persons,
at a fixed frequency of formal care. The results also showed that on average
the amount of informal services rose in line with increasing frequency of
formal aid, thus lending weight to the complementary model. For the
oldest ADL-dependent participants, the relationship between formal and
informal networks remained positive but was less marked.

As the above analysis yielded only general information on the formal�
informal care interface, we assessed the proportion of cases whose pattern
of support was consistent with the complementary and substitution
(radical or as an adjustment) models. Table 5 presents the changes in
the frequency of informal services between two successive waves when the
frequency of formal services increased. A greater use of formal services
was associated with increased informal care in 47.0% of the interviews,
with unchanged intensity of informal care in 25.4% of the interviews, with
less extensive informal care in 21.2% of the interviews, and with cessation

Table 5. Changes in the frequency of informal services between two
successive waves when the frequency of formal services increases, number
of interviews (%)

Changes in the frequency of informal Complementary
services between two successive waves Increase 111 (47.0)

No change 60 (25.4)
Substitution as an adjustment
Decrease 50 (21.2)
Radical substitution
Cessation 15 (6.4)

‘Successive waves’ means periods between waves 1�2, 2�3, and so on.
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of informal services in 6.4% of the interviews. The two networks were
hence complementary in 72.4% of the interviews, and the formal network
substituted (radically or as an adjustment) the informal network in 27.6%
of the interviews.

Discussion

This study, based on data obtained by monitoring a sample of octogenar-
ians over a period of 10 years, was mainly motivated by the following
question: in parallel to an increasing need for help and a dwindling
number of potential informal helpers, does the help provided by formal
services partly replace the informal support? We found that formal and
informal supports were on the whole positively related, thus lending
weight to the complementary model. By testing three models (comple-
mentary, substitution as an adjustment, and radical substitution), we
found that the formal and informal networks were complementary in the
majority of cases (72.4%). Our results are in harmony with most previous
research based on younger old persons, which demonstrated that formal
and informal networks were complementary resources (e.g. Davey &
Patsios 1999; Denton 1997; Penning 2002). We showed further that
additional needs were catered for by formal networks in 25.4% of the
cases and by both networks in 47.0%. However, the formal network
substituted the informal services in 27.6% of the cases. In 21.2% of the
cases, there was an adjustment and only in 6.4% of the cases was there a
radical substitution. In the cases of adjustment, the reduction of the
informal services was probably a sign that an elderly parent who had
become more severely impaired needed professional care which could no
longer be provided by the relatives. Indeed, the informal network tends to
continue caring for old persons as long as it is capable of doing so, with
formal networks coming into play essentially when professional skills are
necessary (Armi et al. 2007). The introduction of formal networks may
then lighten the task of the caregivers or redirect them to other forms of
care. For the instances of radical substitution (6.4%), two hypotheses are
possible. The first would be to postulate a disengagement, which may
occur in the case of caregivers for whom the help has become too
burdensome. However, results from previous research indicate that the
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disengagement of caregivers is a rare occurrence (e.g. Garant & Bolduc
1990), even after the institutionalization of a dependent parent, where
families continue to provide a high level of help (Cavalli 2002) or in
generous welfare systems, which foster rather than undermine family
solidarity (Künemund & Rein 1999). The second hypothesis could relate to
situations where a caregiver had died or had serious health problems.

We also observed the determinants of informal network use which may
influence the interface between formal and informal support. Our results
are consistent with previous studies which found that women and persons
with a lower socio-economic status received more help from the informal
network (e.g. Broese van Groenou et al. 2006; Litwin 2004). This gender
effect may be explained by the fact that women receive less support from
their husbands (Gurung et al. 2003), partly because they tend to outlive their
husbands and thus are more likely to resort to the non-household informal
network. As for the effect of socio-economic status, the relative neediness of
persons in the lower-status category prompts more informal help than that
given to persons of a higher socio-economic status (Broese van Groenou et
al. 2006). We also found that persons living in the semi-rural area received
more informal services than the city-dwellers. Indeed, in a semi-rural socio-
cultural context, ‘being together’ tends to imply the sharing of domestic
chores and the exchange of services, while in an urban context it implies the
sharing of a leisure activity (Lalive d’Epinay et al. 2000).

In spite of its major strengths (longitudinal design and long-term
tracking of very old persons who displayed widely different health
statuses), this study was limited by the lack of information on the services
provided by the cohabitant, who is likely to be the primary kin caregiver.
However, this limitation obviously does not concern older persons living
alone, who represented half of the sample from the fifth wave onwards.
For persons living with their spouse, the amount of help provided by the
latter is likely to decrease with time and with advancing age. Those
couples may then require more help from non-household caregivers.

Conclusion

This study showed that, in a context of increasing need for care and a
declining number of potential informal caregivers, informal and formal
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networks of support for the very old were complementary in the majority
of the cases. Cases of radical substitution were rare. The concern that the
introduction of formal services may curb the readiness of relatives and
friends to provide care is thus unfounded. Future research should examine
how formal networks could share knowledge with informal networks and
how the former can act to better support stressed informal caregivers,
especially when the latter are also very old and have assumed the role of
caregiver for a long time.
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