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The past few decades have been marked by
substantial improvements in disability-free life
expectancy across most developed countries.1

Yet, management of the dependent population
has become an increasing matter of concern for
policymakers given the speed and magnitude of
population aging in these societies. In 2000 in
France, the number of dependent individuals
aged 60 years or older was estimated to be
around 800000, and worst-case scenarios pre-
dict that this population will increase by 80% by
the end of the 2030s.2 Informal caregivers of
dependent elderly individuals will thus assume
a role of growing importance, whether in terms
of quantity and quality of care provided or in
terms of economic implications for health sys-
tems with tight resources.

A growing literature is focusing on the re-
percussions of caregivers’ activities on their
mental and physical health. Most studies in-
dicate that caregivers experience adverse
consequences linked to the chronic stress and
strain induced by continual or intense care
tasks, generically referred to as ‘‘caregiver
burden.’’3---6 A few studies have also enlightened
the possible positive repercussions of caregiving,
mostly in connection with the feelings of per-
sonal fulfillment and satisfaction resulting from
providing assistance.3,7,8 Moreover, recent stud-
ies have emphasized the beneficial influence on
health of increases in physical activity resulting
from care tasks, notably in terms of mortality.9,10

These diverse results stress the importance of
considering caregivers as a multifaceted popula-
tion with respect to the ways in which they cope
emotionally, but also physically, with a depen-
dent elderly person.

We investigated whether, and under what
conditions, caregiving is associated with better
self-reported physical and mental health,
notably in terms of cognitive functioning. To
our knowledge, no study has thus far evaluated
these associations in a large population with
a validated assessment tool that categorizes

caregivers according to amount of perceived
burden. We used 2008 data from the French
Gazel Cohort Study to detail cross-sectional
relationships.

METHODS

Electricité de France-Gaz de France (EDF-
GDF) is France’s national electricity and gas
utility. The company employs approximately
150000 workers in all regions of France. Since
1978, its medical department has maintained
a comprehensive database of the company’s
workforce that includes demographic, socio-
economic, and occupational data on each em-
ployee.11,12 The Gazel Cohort Study was set up in
1989 to supplement these data with information
from individual self-questionnaires on familial,
social, and occupational environments along with
lifestyle and health conditions. Details concern-
ing recruitment, follow-up, and the characteristics
of the volunteers have been described else-
where.13,14

Briefly, 20625 employees (5614 women
and 15011 men aged 35---50 years) consented
to participate in the cohort. A postal question-
naire including a large set of systematically
addressed items is sent to the participants on
a yearly basis, and data are extracted regularly
from the files of the personnel and the com-
pany’s medical department as well as from
national registers. In addition, different sets of
questions are implemented in different study
years. In 2008, a module of questions regard-
ing informal caregiving status and burden was
added.

Informal Caregiving Assessment

To be included in our cross-sectional analy-
sis of 2008 Gazel cohort (n=13698) data,
participants had to have answered the 2 ques-
tions regarding caregiving status (n=11443):
‘‘Are there one or more people aged more than
65 in your social sphere (spouse, family rela-
tive, other) who need assistance in their daily
life?’’ and ‘‘If so, do you provide regular
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assistance to this person/these people?’’ Par-
ticipants who answered yes to both questions
were defined as regular caregivers.

We used the 22-item version of the Zarit
Burden Interview (ZBI) to assess caregiving
burden.15 The ZBI is a widely used self-ad-
ministered questionnaire assessing the burden
associated with providing home care for a person
with functional---behavioral impairments. The
items take into account caregivers’ finances,
interpersonal relationships, and personal, pro-
fessional, family, and social life. Each item, coded
from 0 (never) to 4 (nearly always), quantifies
the frequency of burdened feelings regarding
these areas.

The French version of the ZBI has been
psychometrically validated.16,17 We assessed the
psychometric qualities of the ZBI in our sample,
and the instrument showed good internal con-
sistency (Cronbach a=0.92). We calculated the
sum of the 22 item scores for each caregiver,
resulting in a global score with a range of 0 points
(no burden) to 81 points (maximal burden; for
score distribution details, see Figure A, available
as a supplement to the online version of this
article at http://www.ajph.org). Regular care-
givers were stratified into 4 groups according to
global score quartiles; the 1st quartile was made
up of caregivers with the lowest burdens, and
the 4th quartile was made up of caregivers with
the highest burdens.

Participants not providing regular assistance
to a dependent elderly person were stratified
into 2 groups: those not having any dependent
elderly individuals in their social sphere
(‘‘noncaregivers,’’ the reference group) and
those having one or more dependent elderly
individuals in their social sphere but not regu-
larly caring for them (‘‘potential regular care-
givers’’). Caregivers who did not fully complete
the ZBI or who did not provide information on
the primary characteristics of care recipients
(n=756) were excluded from study, resulting
in a final study sample of 10687 individuals.
This sample did not differ from the other Gazel
participants in terms of age; however, it included
a higher percentage of men, and the educa-
tional level of its members was higher on average.

Self-Reported Health Assessment

Four areas of self-reported health were
evaluated: perceived health, depressive symp-
toms, cognitive complaints, and health events

(hospitalizations and diseases). Perceived
health was measured with 3 scales (general
health, physical tiredness, and mental tired-
ness), with item responses ranging from very
good (1) to very poor (8). Depressive symptoms
were measured with the 20-item Center for
Epidemiologic Studies Depression Scale. Male
participants with a total score of at least 17 and
female participants with a total score of at least
23 were defined as being at high risk for
clinical depression.18

Cognitive complaints were assessed with 1
binary general question about participants’
memory (‘‘Do you experience any difficulties
concerning your memory?’’) and 6 additional
binary questions concerning difficulties related
to memory, calculation, language, and spatial
orientation. Participants were asked whether
they had been hospitalized during the pre-
ceding 12 months, and they reported each
disease or disorder that occurred during this
period. Diseases were classified into 7 non-
exclusive categories: cardiovascular, respira-
tory, digestive, osteoarticular, genitourinary,
metabolic, and cancers (for a complete list of
specific diseases, see Table A, available as
a supplement to the online version of this
article at http://www.ajph.org).

Covariates

Participants reported their marital status
(married or living with a partner vs single,
divorced, or widowed), educational level (less
than high school vs high school or above),
socioprofessional status (manager---executive,
intermediate occupation [e.g., technicians and
associate professionals], or office---manual
worker), retirement status (active vs retired),
engagement in sports activities (yes or no),
current alcohol and tobacco consumption (yes
or no), and the number of individuals in their
household (1, 2, or 3 or more). The character-
istics of the primary care recipient were also
assessed, including the type of relationship with
the caregiver (spouse, family, other), place of
residence (own home, caregiver’s home, re-
tirement home, other), type of disability
(mental, physical, or both), and presence of
behavioral disorders (e.g., aggressiveness).

Statistical Analysis

We used the c2 test and analyses of variance
to evaluate differences in the characteristics of

the study population according to caregiving
status and burden. Among regular caregivers,
we conducted tests for trends across levels of
burden.

Analyses of covariance (for quantitative
outcomes) and logistic regression analyses (for
binary outcomes) were used to evaluate mul-
tivariate associations of caregiving status or
burden with self-reported health. We identified
confounding factors from the literature on
health determinants and from univariate asso-
ciations observed in our data. All models were
adjusted at minimum for participants’ age,
gender, educational level, occupational status,
smoking status, alcohol consumption, and
sports activities. Additional adjustments were
made depending on the outcome assessed.
Plausible interactions between caregiving sta-
tus and the primary characteristics of care-
givers and care recipients were evaluated.

In addition, we conducted sensitivity analy-
ses in which caregivers were stratified ac-
cording to the predefined ZBI score cut points
(0---20 = little or no burden, 21---40 = mild to
moderate burden, 41---60 = moderate to severe
burden, 61---88 = severe burden) instead of
ZBI score quartiles. We set the level of statis-
tical significance for our analyses at P<.05
(2-tailed). SAS version 9.2 (SAS Institute, Cary,
NC) was used in conducting all of the statistical
analyses.

RESULTS

Participants ranged in age from 54 to 70
years, and 75.0% were men. Most of the
participants were married or living with a part-
ner (85.3%) and retired (87.6%), and 27.1%
(n=2901) were regular informal caregivers
(for a complete description of the study pop-
ulation characteristics, see Table B, available
as a supplement to the online version of this
article at http://www.ajph.org).

Men (mean=63.7 years, SD=2.9) were
older than women (mean=61.0 years,
SD=4.2; P<.001) on average and were more
likely to be married or to live with a partner
(90.2% vs 70.8%; P<.001) and to have a high
socioprofessional status (43.3% vs 18.3%;
P<.001). Women were more likely to be
caregivers (29.6% vs 26.3%; P<.001), and
their mean ZBI global score (22.0; SD=14.9)
was higher than that of men (17.4; SD=12.7;
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P<.001). ZBI score quartiles (increasing from
no burden to maximum burden) among care-
givers ranged from 0 to 8 points (1st quartile;
n=729), 9 to 15 points (2nd quartile; n=718),
16 to 26 points (3rd quartile; n=740), and 27
to 81 points (4th quartile; n=714).

Characteristics of the study population
according to caregiving status and burden are
detailed in Table 1. Most of the participants
who reported no regular caregiving activity did
not have any dependent elderly individuals
in their social sphere (i.e., noncaregivers;
n=7076); the remainder had dependent el-
derly people in their social sphere but did not

regularly care for them (i.e., potential regular
caregivers; n=710). This latter group was
characterized by a lower mean age, a higher
percentage of men, a higher average socio-
professional status, and a higher percentage of
individuals who were married or living with
a partner.

Among regular caregivers, the higher
the burden, the higher were the percentages
of women (P for trend< .001) and individuals
who were still working (P for trend= .03);
higher burdens were also associated with
younger age (P for trend= .004) and less
alcohol consumption (P for trend= .002).

No significant marital status (P for trend= .18)
or educational level (P for trend= .17)
differences were observed across levels of
burden.

Most of the care recipients were family
relatives of the caregiver, were living in their
own home, and had a physical disability as the
origin of their dependency (Table 2 ). Higher
numbers of care tasks provided, situations in
which the care recipient was a spouse or family
member, and situations in which the care
recipient had a mental disability or a behav-
ioral disorder were associated with significantly
higher caregiver burdens.

TABLE 1—Sample Characteristics According to Caregiving Status and Burden: Gazel Cohort Study, France, 2008

Potential Regular

Caregivers (n = 710)

Regular Caregiver Level of Burden

Characteristic

Noncaregivers

(n = 7076)

1st Quartile

(n = 729)

2nd Quartile

(n = 718)

3rd Quartile

(n = 740)

4th Quartile

(n = 714) Pa
P for

Trendb

ZBI global score

Range . . . . . . 0–8 9–15 16–26 27–81 . . . . . .

Mean (SD) . . . . . . 4.7 (2.2) 11.8 (2.0) 20.5 (3.2) 38.0 (9.7) . . . . . .

Age, y, mean (SD) 63.2 (3.5) 62.6 (3.4) 62.9 (3.4) 62.7 (3.3) 62.6 (3.4) 62.4 (3.4) <.001 .004

Women, % 24.5 21.0 20.2 24.2 27.2 37.7 <.001 <.001

Marital status, % .002 .18

Married/living with partner 84.7 90.3 87.1 85.2 86.1 84.2

Single/divorced/widowed 15.3 9.8 13.0 14.8 13.9 15.9

No. of individuals in household, % <.001 .25

1 13.0 7.9 9.8 12.4 12.3 12.0

2 76.7 80.4 80.1 74.2 75.1 72.2

‡3 10.3 11.7 10.1 13.5 12.6 15.7

High school education or above, % 27.2 31.4 24.8 26.4 27.4 27.9 .14 .17

Socioprofessional category, %c <.001 .28

Manager/executive 37.4 44.9 32.3 35.0 36.5 32.4

Intermediate occupationd 52.6 48.0 54.5 55.2 55.2 57.8

Office/manual worker 10.0 7.1 13.2 9.8 8.3 9.8

Retired, % 87.6 88.0 88.9 89.4 86.7 85.7 .29 .03

Engages in sports activities, % 66.8 63.7 66.1 68.4 69.8 64.1 .11 .58

Current smoker, % 9.0 7.1 8.8 8.5 6.9 8.7 .28 .64

Alcohol use, %e 86.1 90.4 90.2 88.9 86.2 85.4 <.001 .002

No. of glasses of alcohol per day,

mean (SD)

2.6 (1.9) 2.9 (2.1) 2.7 (1.9) 2.8 (1.9) 2.6 (1.9) 2.6 (1.9) <.001 .03

Note. ZBI = Zarit Burden Interview. Burden levels were assessed with the ZBI; higher ZBI global score quartiles represent increased burden. Participants who answered yes to the 2 questions
regarding caregiving status (‘‘Are there one or more people aged more than 65 in your social sphere [spouse, family relative, other] who need assistance in their daily life?’’ and ‘‘If so, do you
provide regular assistance to this person/these people?’’) were defined as regular caregivers. Participants not providing regular assistance to a dependent elderly person were stratified as those not
having any dependent elderly individuals in their social sphere (noncaregivers) and those having one or more dependent elderly individuals in their social sphere but not regularly caring for them
(potential regular caregivers). Sample size was n = 10 687. Ellipses indicate that performing tests were not relevant.
aUnivariate analysis assessing differences across all categories of caregiving status and burden.
bUnivariate analysis assessing trends across quartiles of regular caregivers.
cMost recent occupation.
dDefined as a technician or associate professional.
eAt least 1 glass of wine, 1 beer, or 1 aperitif during the preceding week.
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After adjustment, regular caregivers with
the lowest burdens reported better perceived
general health and less physical and mental
tiredness than did noncaregivers, but these
outcomes gradually changed as caregiver
level of burden increased because regular
caregivers in the 3rd and 4th quartiles of
burden reported less favorable outcomes than
did noncaregivers (Figure 1).

As can be seen in Table 3, a similar J-shaped
pattern of association was observed between
caregiving status and depressive symptoms:
caregivers with the lowest burdens were half
as likely as were noncaregivers to be depressed
(odds ratio [OR]=0.50; 95% confidence

interval [CI]=0.37, 0.68), whereas caregivers
with the highest burdens were at significantly
increased risk of depression (OR=2.26; 95%
CI=1.86, 2.75) compared with their noncare-
giving counterparts. This pattern of association
was not observed for physical health events;
relative to noncaregivers, regular caregivers in all
categories had the same or a higher risk of having
had a disease in the preceding 12 months.

Results concerning cognitive complaints are
also shown in Table 3. After additional control
for depressive symptoms, sleep disorders,
and number of individuals in the household,
caregivers with the lowest burdens had simi-
lar risks of experiencing memory, calculation,

language, and spatial orientation difficulties as
did noncaregivers. Risks of memory and lan-
guage difficulties were significantly increased
among individuals in the 2nd quartile of
burden, and risks of calculation difficulties
were significantly increased among those in
the 3rd quartile of burden. Caregivers in the
highest quartile reported significantly, or
nearly significantly, altered functioning in the
case of all cognitive indicators.

Finally, potential regular caregivers had
poorer status scores than did noncaregivers
and low-burden caregivers for almost all health
outcomes. Notably, they had worse perceived
general health and more mental tiredness
(Figure 1) and were at significantly higher
risk of depression and memory difficulties
(Table 3).

No significant interactions between caregiv-
ing burden and the primary characteristics of
the care recipient existed for any of the health
outcomes. Separate analyses according to par-
ticipant gender showed similar patterns of
associations among men and among women for
all outcomes, although there was a significant
interaction between gender and caregiving in
the unstratified analysis focusing on depression
(P=.04). Also, similar patterns of associations
were revealed in sensitivity analyses in which
regular caregivers were stratified according
to the ZBI cut points instead of quartiles of
burden (Table C, available as a supplement
to the online version of this article at http://
www.ajph.org).

DISCUSSION

In our analysis of a French adult sample,
regular informal caregivers with the highest
burden scores reported significantly worse
physical and mental health, and in particular
more cognitive impairment, than did people
not having any dependent elderly individuals
in their social sphere. Conversely, the care-
givers with the lowest burdens reported better
perceived health status and less depressive
symptoms than did noncaregivers, but they did
not report decreases in cognitive difficulties.
These associations remained statistically sig-
nificant after potential confounding factors
had been taken into account and did not dif-
fer according to the gender of the participant
or the characteristics of the care recipient.

TABLE 2—Caregiving Elements and Characteristics of Primary Care Recipients: Gazel

Cohort Study, France, 2008

Regular Caregiver Level of Burden

P

1st Quartile

(n = 729)

2nd Quartile

(n = 718)

3rd Quartile

(n = 740)

4th Quartile

(n = 714)

Caregiving element

No. of care recipients, %a <.001

1 82.4 73.4 74.2 76.6

2 14.7 21.6 22.2 18.9

‡3 2.9 5.0 3.7 4.5

No. of care tasks provided, mean (SD)b 3.3 (1.3) 3.7 (1.3) 4.0 (1.2) 4.4 (1.3) <.001

No other informal caregiver, % 18.2 17.1 28.0 37.9 <.001

Care recipient characteristic

Age, y, mean (SD) 85.9 (6.9) 86.5 (6.3) 86.4 (6.6) 86.2 (7.7) .48

Women, % 82.3 80.6 80.1 79.2 .53

Relationship with caregiver, % <.001

Family relativec 70.2 77.0 81.9 83.4

Spouse 2.9 1.0 2.7 7.0

Other 26.9 22.1 15.4 9.6

Place of residence, % <.001

Own home 75.5 67.7 64.1 54.3

Residing with the caregiver 3.5 2.7 5.9 14.1

Retirement home 16.6 23.6 25.6 26.1

Other 4.3 6.1 4.4 5.5

Type of disability, % <.001

Mental 6.2 8.5 13.5 16.5

Physical 82.5 74.7 63.4 48.8

Mental and physical 11.2 16.8 23.1 34.8

Behavioral disorder, % 3.1 7.6 11.2 25.4 <.001

Note. Percentages may not total 100 because of rounding. Burden levels were assessed with the Zarit Burden Interview; higher
global score quartiles represent increased burden. Sample size was n = 2901.
aIncluding the primary care recipient.
bCare tasks were as follows: presence and support, assistance with basic activities, assistance with household activities,
assistance with finances and paperwork, assistance with respect to supervision, and assistance with respect to in-home help.
cParent, grandparent, or parent-in-law of the caregiver.
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Note. ZBI = Zarit Burden Interview. Mean values (bars are standard errors) from linear regression models (adjusted for age, gender, educational level, most recent occupation, retirement status,

smoking status, alcohol consumption, and sports activity) are shown. For differences across noncaregivers and quartiles of caregivers, P < .001 for perceived general health and for physical and

mental tiredness. Higher scores indicate poorer self-reported health. Solid line represents mental tiredness score. Dotted line represents physical tiredness score. Sample size was n = 10 687.

FIGURE 1—Associations of caregiving status and burden with (a) perceived general health and (b) physical and mental tiredness: Gazel Cohort

Study, France, 2008.
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Furthermore, the observed differences in per-
ceived general health and tiredness scores
(ranging from 0.4 to 1.1 points) were clinically
relevant and consistent with the onset of a large
range of physical and mental diseases.19

The percentages of regular caregivers in our
study sample were relatively high in compari-
son with those observed in other population
data, especially among men (26% of men aged
59---70 years, compared with 30% of women
aged 54---70 years). Indeed, according to pre-
vious research percentages of individuals pro-
viding care for older adults range from 4% to
22% in Europe.20 In a recent National Alliance

for Caregiving report, adult caregivers of recipi-
ents aged 50 years or older were estimated to
account for 19% of the US population, with two
thirds being women.21

There are several reasons for these dis-
crepancies in caregiving prevalence, notably
temporal trends in disability rates and our
somewhat less stringent definitions of caregiv-
ing (i.e., assistance in daily activities, whatever
the types and numbers of tasks performed)
and care recipients (i.e., any mentally or phys-
ically disabled individuals aged 65 years or
older in the caregiver’s social sphere) relative
to those used in previous reports. The primary

characteristics of the Gazel study participants,
who represent a rather healthy, mainly recently
retired population, and the fact that partici-
pants identified themselves as caregivers
(as opposed to care recipients or health pro-
fessionals identifying them as such) may also
partially explain our high caregiving rate
among men.

The burden perceived by caregivers was
also lower in our study than in previous
analyses in which the French version of the ZBI
has been used.16,17,22 This difference can be
partly explained by the fact that a majority of our
caregivers were men who, on average, reported

TABLE 3—Multivariate Associations of Self-Reported Mental and Physical Health With Caregiving Status and Burden:

Gazel Cohort Study, France, 2008

Potential Regular

Caregivers (n = 710),

OR (95% CI)

Regular Caregiver Level of Burden

Noncaregivers

(n = 7076; Ref)

1st Quartile (n = 729),

OR (95% CI)

2nd Quartile (n = 718),

OR (95% CI)

3rd Quartile (n = 740),

OR (95% CI)

4th Quartile (n = 714),

OR (95% CI)

Depressiona

Total 1.00 1.54*** (1.24, 1.91) 0.50*** (0.37, 0.68) 0.78 (0.60, 1.01) 1.05 (0.83, 1.33) 2.26*** (1.86, 2.75)

Menb 1.00 1.39*** (1.08, 1.79) 0.54*** (0.39, 0.76) 0.75 (0.55, 1.02) 1.19 (0.91, 1.55) 2.58*** (2.03, 3.27)

Womenc 1.00 2.11*** (1.37, 3.25) 0.38* (0.17, 0.83) 0.87 (0.52, 1.45) 0.74 (0.45, 1.22) 1.80*** (1.28, 2.54)

Cognitive complaintsd

Memory difficulties 1.00 1.32** (1.10, 1.59) 0.98 (0.81, 1.18) 1.22* (1.02, 1.47) 1.18 (0.98, 1.41) 1.44*** (1.21, 1.73)

Memory lapses in daily living activities 1.00 1.08 (0.78, 1.50) 0.99 (0.70, 1.39) 1.28 (0.93, 1.75) 1.17 (0.86, 1.60) 1.68*** (1.28, 2.21)

Difficulty retaining new information 1.00 1.16 (0.90, 1.49) 0.92 (0.70, 1.21) 1.04 (0.80, 1.35) 1.09 (0.85, 1.39) 1.21 (0.96, 1.53)

Difficulty remembering past events 1.00 1.40** (1.10, 1.77) 0.98 (0.75, 1.28) 0.97 (0.74, 1.27) 1.02 (0.79, 1.31) 1.53*** (1.22, 1.92)

Calculation difficulties 1.00 1.07 (0.72, 1.61) 1.18 (0.78, 1.78) 1.04 (0.68, 1.60) 1.48* (1.03, 2.12) 1.45* (1.04, 2.02)

Language difficulties 1.00 1.34** (1.08, 1.67) 0.86 (0.67, 1.11) 1.26* (1.00, 1.58) 1.34** (1.08, 1.66) 1.29* (1.04, 1.60)

Spatial orientation difficulties 1.00 1.28 (0.71, 2.34) 0.98 (0.47, 2.04) 1.23 (0.65, 2.33) 1.43 (0.81, 2.55) 1.59 (0.97, 2.61)

Health events in preceding 12 mo

Hospitalizations 1.00 0.95 (0.76, 1.19) 0.92 (0.74, 1.15) 0.88 (0.70, 1.10) 1.03 (0.83, 1.27) 0.84 (0.67, 1.06)

Cardiovascular disease 1.00 1.18 (1.00, 1.39) 0.93 (0.79, 1.10) 1.01 (0.86, 1.19) 1.16 (0.98, 1.36) 1.29** (1.09, 1.52)

Respiratory disease 1.00 0.97 (0.78, 1.20) 0.83 (0.67, 1.03) 1.00 (0.81, 1.24) 1.16 (0.95, 1.42) 1.21 (1.00, 1.48)

Digestive disease 1.00 1.15 (0.97, 1.37) 1.06 (0.90, 1.27) 1.16 (0.98, 1.38) 1.20* (1.01, 1.42) 1.45*** (1.23, 1.72)

Osteoarticular disease 1.00 1.17 (0.98, 1.39) 1.12 (0.94, 1.34) 1.13 (0.94, 1.34) 1.23* (1.03, 1.47) 1.44*** (1.19, 1.74)

Genitourinary disease 1.00 1.06 (0.88, 1.29) 0.95 (0.78, 1.16) 1.09 (0.90, 1.32) 1.22* (1.02, 1.47) 1.29** (1.07, 1.55)

Metabolic disease 1.00 1.16 (0.98, 1.38) 1.09 (0.92, 1.29) 0.96 (0.81, 1.14) 0.96 (0.81, 1.14) 1.05 (0.88, 1.25)

Cancer 1.00 0.92 (0.60, 1.41) 0.74 (0.46, 1.17) 0.97 (0.64, 1.47) 0.77 (0.49, 1.22) 1.28 (0.88, 1.87)

Note. CI = confidence interval; OR = odds ratio. Burden levels were assessed with the Zarit Burden Interview; higher global score quartiles represent increased burden. Analyses controlled for age,
gender, educational level, occupational status, retirement, smoking status, alcohol consumption, and sports activities. Adjusted pseudo-R2 values ranged from 0.04 to 0.06 for depressive state
models, from 0.04 to 0.09 for cognitive complaints models, and from 0.01 to 0.03 for health events models. Participants who answered yes to the 2 questions regarding caregiving status (‘‘Are
there one or more people aged more than 65 in your social sphere [spouse, family relative, other] who need assistance in their daily life?’’ and ‘‘If so, do you provide regular assistance to this
person/these people?’’) were defined as regular caregivers. Participants not providing regular assistance to a dependent elderly person were stratified as those not having any dependent elderly
individuals in their social sphere (noncaregivers) and those having one or more dependent elderly individuals in their social sphere but not regularly caring for them (potential regular caregivers).
Sample size was n = 10 687.
aTotal scores of 17 or above among men and 23 or above among women on the Center for Epidemiologic Studies Depression Scale indicate a high risk for clinical depression.
bn = 8014.
cn = 2673.
dAdditional adjustment was made for depression, sleep disorders, and number of individuals in the household.
*P < .05; **P < .01; ***P < .001.
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lower perceived burdens than did women.
Moreover, previous studies involving French-
speaking populations mostly focused on spousal
care recipients with dementia, whereas the ma-
jority of our caregivers were assisting elderly
individuals with physical (but not mental) dis-
abilities and, less frequently, behavioral disor-
ders. As a result of these considerations, we used
ZBI global score quartiles to categorize care-
givers rather than the predefined ZBI cut points
validated among caregivers of elderly people
with dementia. However, when we conducted
sensitivity analyses using the ZBI cut points the
findings were similar to those detailed here.

The influence of informal caregiving on
health is the subject of an extensive yet some-
times inconsistent literature. Conventional
wisdom links caregiving to a decline in health
through various pathways related to chronic
stress, most notably depressed immune state,23

greater cardiovascular reactivity,24 and psycho-
logical distress.25 Consistent with this chronic
stress theory, several studies have described
caregiving as a predictor of depression26,27 and
cardiovascular conditions.28 Yet, in a number of
cases results are somewhat less straightforward,
in particular those regarding mortality; some
longitudinal studies have shown that caregiving
is a mortality risk factor,29,30 whereas others
have not.7,9 Recent research has related this
inconsistency to the need to better account for
caregivers’ increased physical activity, which
could partly mediate the association between
caregiving and health.9,10

In any case, these results stress the impor-
tance of considering caregivers not simply as
a homogeneous group in terms of risks of
adverse health events but rather as a complex
population with levels of risk that vary ac-
cording to the way they cope (physically,
mentally, and emotionally) with a dependent
elderly relative or friend. A strength of our
study is that we took this variance into account
by stratifying caregivers according to their self-
perceived level of burden, using a validated
scale that was also closely linked to the in-
tensity of the caregiving activity in question,
and by adjusting for physical activity in our
multivariate analyses.

Depression was significantly less frequent,
general health status was better, and physical
and mental tiredness was less frequent among
caregivers in our sample in the lowest quartile

of burden relative to participants not having
any dependent elderly individuals in their
social sphere. These findings provide addi-
tional strength to the hypothesis that infor-
mal caregiving can have a positive impact on
health, provided the tasks involved are not the
source of too much burden. In addition to
the probable benefits of moderately increased
physical activity, several factors could explain
this seemingly paradoxical relationship be-
tween caregiving and health. One possible
explanation is that the personal fulfillment and
satisfaction derived from providing assistance
to a close or beloved person can lead to an
increase in perceived health status.8,31 Care-
givers may also reduce risk behaviors to make
sure they can effectively alleviate the weaknesses
and incapacities of the care recipient.

A few previous studies have evaluated the
influence of caregiving on cognitive function-
ing. Most were performed among small samples
composed of spousal caregivers,25,32---34 and
one was carried out among a large sample of
older female spouses.35 All described an
increased risk of poor cognitive performance
among caregivers that may have been partly
mediated by psychological distress, depression,
and social isolation. Our findings are in line with
these results and provide evidence of cognitive
complaints among a large sample of caregivers
who were mostly men and the offspring of the
care recipient even after relevant adjustments.

Furthermore, our results suggest that these
symptoms appear early among caregivers, even
those with low levels of burden; indeed, we
observed significant increases in memory
complaints among individuals with ZBI scores
as low as 9 to 15. Interestingly, this relationship
that originated at very low levels of burden
was also observed for depression and for
perceived health and tiredness scores. These
findings seem to show that caregivers with little
or no burden (as defined by the usual ZBI score
cut point of 20 or below) may actually corre-
spond to a rather heterogeneous population in
terms of adverse health events.

In our study, we separated noncaregivers
(those not providing care because they did not
report any dependent elderly individuals in
their social sphere) from potential regular
caregivers (those not regularly providing care
despite the presence of an elderly dependent
person), allowing us to focus specifically on the

former group. Not having made this distinction
would have led to an inaccurate evaluation of
the impact of regular caregiving, whether pos-
itive or negative, on self-reported health. In-
deed, potential caregivers reported particularly
poor health relative to noncaregivers but also
relative to regular caregivers with low burdens.
This ‘‘healthy regular caregiver effect’’ lends
support to previous research indicating the
importance of mental and physical health in
both the beginning and the continuing process
of caregiving,36 as well as emphasizing the need
for future public health policies to focus spe-
cifically on potential caregivers.

Limitations

The cross-sectional design of our study pre-
cludes any conclusions about causality in the
associations we observed. In particular, it does
not allow establishing the direction of the re-
lationships between caregiving status, burden,
and health. Although it is likely that, as de-
scribed in previous research, prevalent diseases
may worsen caregivers’ burden,37,38 one can-
not rule out the possibility that an increased
caregiving burden can in itself lead to a decrease
in health status. With respect to cognitive symp-
toms, it seems more likely that the observed
significant associations should be interpreted as
a negative impact of caregiving on mental health.

This study has other limitations that should
be taken into consideration as well. Our sample
was initially composed of workers (three
quarters of whom were men) who volunteered
to participate in a study on health. Therefore,
the participants do not reflect the general
population of France but, rather, represent a
relatively healthy and employed or recently
retired subpopulation. The Gazel cohort, how-
ever, is comprised of a wide range of socio-
economic levels, and the epidemiologic profile
of the study population is close to that of the
French general population in terms of
distributions of disorders and of causes of
death.39,40 Furthermore, few previous studies
have focused on the health of caregivers who
were mostly men and offspring of the care
recipient. Another limitation relates to the lack
of detail concerning the health of care recipients
and the care services provided, most notably
in terms of durations and frequencies of assis-
tance, which prevents a precise quantification
of caregiving intensity.
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Conclusions

Our results highlight the close and complex
relationships between caregiving and health
status. In particular, they emphasize the need
to use validated tools to precisely take into
account the regularity of caregiving activities
and the level of caregivers’ burden when
screening for populations at risk for adverse
outcomes.

Although our study adds further evidence
for potentially beneficial effects of regular
caregiving on perceived general health, tired-
ness, and depressive symptoms, this is not
the case concerning cognitive complaints.
Longitudinal investigations and intervention
programs using objective performance tests
will be necessary to better delineate the in-
fluences of informal caregiving and its associ-
ated burdens on the development of cognitive
impairments. Such information would be par-
ticularly useful for policymakers aiming to
provide efficient assistance to caregivers as well
as care recipients. j
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ment EA2506, Université Versailles St-Quentin, Paris,
France. Sophie Bonnaud, Sébastien Bonenfant, Marcel
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1993;12(3):324---337.

17. Hébert R, Bravo G, Préville M. Reliability, validity
and reference values of the Zarit Burden Interview for
assessing informal caregivers of community-dwelling
older persons with dementia. Can J Aging. 2000;
19(4):494---507.

18. Fuhrer R, Rouillon F. La version francxaise de
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