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The effects of caring for a spouse with
Parkinson's disease on social, psychological and
physical well-being
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ical measures, carers providing a lot of care experience
worse health. These results have implications for targeting
appropriate interventions.
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SUMMARY
Background. Several previous studies have examined the
health of carers, but they have usually focused on elderly
subjects and have often not had representative control
samples.
Aim. To determine whether caring for a partner with
Parkinson's disease is associated with a worsening social,
psychological and physical well-being than people with
partners who do not suffer with Parkinson's disease.
Method. One hundred and fifty-four carer spouses of subjects with Parkinson's disease, and 124 non-carer spouses
of randomly selected population controls recruited from a
national case-control study of early-onset Parkinson's disease in the Republic of Ireland, between 1992-1994, were
studied. Outcome was measured along three dimensions:
social functioning, assessed by the frequency of social contacts, outings and holidays; psychological well-being, measured by the General Health Questionnaire; and physical
health, measured by the carer's use of medical services,
medications and episodes of chronic illness.
Results. Carer spouses were less likely to get out of the
house once a week at least (odds ratio 1.79, 95% confidence intervals 1.00-3.20) or to have had a holiday in the
last year (odds ratio 1.71, 95% confidence intervals
1.01-2.90). Contact with friends and neighbours decreased
with increasing care provision. For spouses providing a lot
of care, there was an almost fivefold increase in psychiatric
morbidity (odds ratio 4.86, 95% confidence intervals
1.5-15.9) after adjusting for other variables. Most of the
medical outcomes were less favourable among carers, but
only the use of tranquillizers (odds ratio 3.73, 95% confidence intervals 1. 18-11.8) and episodes of chronic illness
(odds ratio 2.96, 95% confidence intervals 1.27-6.94) were
significant.
Conclusions. Overall, carer spouses have slightly worse
social, psychological and physical profiles. For social outcomes, increasing care provision is associated with fewer
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Introduction
BOTH in the Republic of Ireland and the UK there has been a
shift towards care in the community." 2 Around 4% of all
adults are co-resident carers, increasing to 6% for adults between
50-74 years in the UK.3 With the elderly population growing,
this figure is likely to increase.
The idea that stress might increase an individual's 'general
susceptibility' to physical disease is not new.4 Since the seminal
work of Grad and Sainsbury on the effects of mental illness and
the family,5 there has been a growing body of research indicating
that the caring role is associated with detrimental effects on
social, psychological and physical well-being.3'6'11
Qualitative studies have enabled researchers to obtain a rich
understanding of the diverse impact of caring, but are limited by
a lack of generalizability and the inability to empirically quantify
any associated morbidity. Quantitative studies have been limited
by inadequate sample sizes, unrepresentative samples, a failure
to control for confounding factors, and the absence of a comparison group.'2 In a recent review of 28 studies related to caring for
dementia sufferers, only 4% had population-based subjects, and
71 % had no comparison group.'2
A considerable proportion of research has focused on elderly
carers, with relatively little work on younger carers, who may
differ in their susceptibility to any adverse effects. Research carried out on the carers of Parkinson's disease is even more
sparse.'3"14 This condition has several features which may contribute adversely to the health of carers. Initially patients are well
controlled on medication and can function normally,'5 making
little, if any, physical demands. However, carers may experience
emotional stresses related to an uncertainty about prognosis. As
the disease progresses, dependency increases as patients experience fluctuations in the control of their symptoms. Patients with
severe disease require a lot of physical care, and both dementia
and depression is seen with greater than expected frequency.'6"17
Reported here are the findings of the first large study carried
out on middle-aged spouses of Parkinson's disease patients. Our
aims were specifically to examine whether these carers experienced adverse effects on their social, psychological and physical
health compared to the rest of the population.
Methods

Sample selection
Between 1992 and 1994 a large population-based case control
study of early-onset Parkinson's disease was conducted in the
Republic of Ireland. This study also provided an opportunity to
obtain quantitative data on the spouses of Parkinson's disease
cases and controls.
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Parkinson's disease cases were diagnosed by a doctor as having two or more of the following standard diagnostic criteria: (a)
resting tremor, (b) rigidity, (c) akinesia, (d) postural instability.
Inclusion criteria for the cases were that: (i) initial symptoms of
disease had started at the age of 55 years or younger, and (ii) the
date of birth was after 1925. Cases were ascertained from neurologists, national in-patient data, Parkinson's disease self-help
groups, and drug administration records. Only patients with a
cohabiting spouse or partner were analysed in the carers study.
Population-based controls were ascertained from the electoral
register, which is computerized and covers 98% of the total population.'8 Controls were randomly selected from district electoral
divisions stratified by an urban-rural indicator. One control was
found for every case and was matched by sex and age in five
year age-groups.'9 Both cases and controls were excluded if they
were unable to provide a history because of dementia, aphasia or
serious psychiatric illness. Co-exisiting depression was not in
itself sufficient for exclusion.
The partners of both cases and controls (referred to as carer
and non-carer spouses) were asked to complete a self-administered questionnaire which was sent to their home.

Outcome and explanatory variables
A series of outcome measures were used to measure social, psychological and physical well-being. Social function was measured by examining social contact, outings and holidays.
Subjects were asked how often they had any form of contact,
such as visits or phone calls with family, friends and neighbours;
how often they would get out of the house socially; and whether
they had a holiday of at least a week in the last year. Poor social
outcomes were defined as only having social contact or an outing
less than once a week, and no holiday in the last year.
Psychological health was measured by using the 12-item general health questionnaire (GHQ), which has shown to be a useful
screening test for minor psychiatric morbidity.20 A GHQ 'case'
of morbidity was defined by the conventional threshold of scoring three or more out of twelve.20 This is subsequently referred to
as 'psychiatric morbidity'.
Physical health was indexed through measures of health care
utilization, drug medication and self-reported chronic illness.
Subjects were asked how many times they had visited a doctor,
out-patients or day-surgery, and were admitted to hospital over
the past 12 months. They were also asked if they had received a
prescription (excluding over the counter drugs) in the past 12
months. Subjects who reported having received more than one
prescription were coded as a poor outcome. In addition, the reason for taking regular medication was obtained. The chronic illness question from the General Household Survey was used; 'do
you have any major illness, physical disability or infirmity that
has troubled you for at least the past year, or that is likely to go
on troubling you in the future?'. The cause of this illness was
coded using the Intemational Classification of Diseases (9th revision).2'
Several measures were used to assess the dependency of the
Parkinson's disease patients. Carer spouses were asked to 'subjectively' rate how much care their partner required as follows: a
lot, a little, occasional, or none. For subsequent analysis, the last
two categories were aggregated. Carers were asked if they provided any care from a list of 17 domestic tasks, and whether this
was experienced as demanding on a scale of 1 to 10. These measures were used to derive both continuous and categorical scores
based on the number of tasks, the average demand score per task
and the cumulative task-demand score. The disability of each
case was assessed by the research doctor, Yoav Ben-Shlomo,
using the Hoehn and Yahr score (1-5)22 and the Northwestem
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University Disability Scale (0O50).23 The cognitive function of
cases was measured using a modified version of the Mini Mental
State,24 excluding the five preliminary questions. A cut-off of 17
or less out of 25 was used to indicate possible dementia, instead
of the normal cut-off of 20 or less out of 30.
Additional data on possible confounders, such as socio-economic status, household income, smoking behaviour and life
events, were also obtained. For women, social class was coded
on their husbands' occupation, as a large proportion were housewives.
In order to ensure that the non-carer spouses were truly living
with a relatively healthy partner, the main analyses were repeated
after excluding non-carer spouses whose partners retired because
of ill-health, or gave a history of being diagnosed by a doctor as
suffering a stroke, angina, or myocardial infarction.

Statistical analysis
Associations between categorical and continuous variables were
tested using the chi-squared test, t-test, and Spearman correlation
coefficient at conventional levels of significance. A stepwise
regression method was used to select the most predictive variable
from the various different measures of the disability and dependency against GHQ; no holiday or outings, and chronic illness.
This measure ('care provision') was subsequently used in all
models as an explanatory variable. Logistic regression analysis
was used to calculate odds ratios and 95% confidence intervals
and examine for interactions. The non-carer spouses were used
as the baseline group for examining the relationship between an
outcome measure and care provision.

Results
Two hundred and sixteen cases were recruited for the Early
Onset Parkinson's Disease Study. We had to exclude 14 subjects
with Parkinson's disease but no controls. One hundred and sixtysix (77%) cases had spouse carers who were co-resident. Of
these, 154 (93%) completed the questionnaire. Two hundred and
fourteen population-based controls were recruited, of whom 160
(75%) had co-resident spouses. One hundred and twenty-four
(78%) of these completed the questionnaire.
The mean age of the spouse sample was 56.4 years (standard
deviation 8.3 years), with more women (64%) than men (36%)
which reflects the higher proportion of males recruited suffering
from Parkinson's disease. There were no significant differences
between spouse carers and spouse non-carers except for joint
household income (see Table 1). A comparison of the sociodemographic features of non-responders compared with responders showed no significant difference.
The correlations between the various subjective and more
objective measure of dependency and disability were high. The
simple self-rating measure correlated highly with the more
detailed measures: number of domestic tasks (0.92); average
demand (0.89); and task-demand score (0.91). Lower correlations were found for the Northwestern University Disability
Scale (0.66) and the Hoehn and Yahr score (0.48). The simple
self-rating measure consistently appeared the best predictor, and
this variable was used as the measure of care provision.
Carer spouses were less likely to get out of the house or have
had a holiday than non-carer spouses (see Table 2). An increase
in care provision was associated with less contact with friends,
neighbours, outings and holidays, but not family contact.
As a group, carer spouses did not show much of an increased
risk of psychiatric morbidity (1.16, 95% confidence intervals
0.53-2.52), but those providing a lot of care had an almost fivefold increased risk (see Table 3). Long-term illness, no holiday
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Table 1. Demographic information on carer spouses of
Parkinson's disease cases or non-carer spouses of
based controls.

spopulation-

Carer
spouse
(157)

Non-carer
spouse
(124)

Mean age
(standard deviation)

56.5
(8.0)

(8.6)

Female (%)

66

62

31

28

Employment status (%)
full time
part time
not employed

Social class (%)
I-lilnm
IlIm
IV-V

56.4

11

7

58

65

48
35

56

20

17

Household income* (%)
£1-9 999
£10-19 999
£20-29 999
£30 000+

42
32
11
14

30

smoking status (%)
never smoker
ex-smoker
1-19 cigs/day
20 + cigs/day

51
29
8
12

46
26
16
12

19

24
15

*Chi-square value on 3 degrees of freedom 8.5,

P=0.04

were each initially significant predictors
of psychiatric morbidity but failed to maintain significance after

and household income

adjustment.

There were no significant associations between any of the
medical outcomes comparing carers as a group with non-carer
spouses. The risks of an adverse medical outcome were consistently elevated for those providing a lot of care. Tranquillizer use
increased with increasing care provision. Chronic illness showed
a J-shaped pattern, with those providing a lot of care having three
times the risk associated with non-carer spouses. Physical care is
likely to increase reports of musculoskeletal problems.25 We
repeated the analysis excluding International Classification of
Diseases chapter 13 (diseases of the musculoskeletal system and
connective tissue) in order to examine whether this might explain
the excess morbidity, but this actually increased the odds ratio
(3.09, 95% confidence intervals 1.31-7.27). This could be
because spouse carers might have a lower threshold to report
morbidity (reporting bias). We recalculated the odds ratios for
chronic illness including the use of chronic medication as a more
objective measure. Drugs for acute infections, non-specific
symptoms or hormone replacement therapy were not included.
This still demonstrated a twofold excess risk for spouses providing a lot of care, but the confidence intervals now included unity.
No obvious differences existed in the types of morbidity between
carer and non-carer spouses.
Separate repeat analyses for men and women showed qualitatively similar results. No interaction terms were significant at a
multivariate level. Excluding non-carer spouses married to controls who had given up work because of ill-health, or who reported a history of stroke, angina or heart disease, did not alter the
results in any substantial way.

Discussion
Our results

are

consistent with previous research concluding that

Table 2. The association between care provision and social measures. (Odds ratios and 95% confidence intervals*)

Carer spouse

Non-carer
spouse

None/
occasional

A lot
of care

TotalY

care

(30)

(32)

(157)

Little

care

(124)

Social

(95)

P-value
for linear
trend

outcomes

Yes
No

Poor contact
with family

138
135

1.0

Poor contact
with friends

146
118

1.0

Poor contact
with neighbours

132
127

1.0

Outings less
than lx/week

79
199

1.0

No holiday
in last year

156
125

1.0

P=0.93

(0.87-2.78)

0.56
(0.22-1.45)

(0.51-2.93)

0.97
(0.56-1.71)

2.64
(1.01-6.86)

(1.94-15.5)

1.18
(0.66-2.12)

3.64
(1.27-10.4)

2.07
(0.83-5.17)

P=0.02
P=0.01

1.55

1.23
5.48

1.52

1.44

3.31

(0.78-2.96)

(0.54-3.86)

(1.32-8.31)

1.52
(0.84-2.74)

1.96

(0.80-4.81)

2.22
(0.90-5.48)

1.25

(0.75-2.08)
P=0.007

1.33

(0.79-2.25)
1.55

(0.92-2.63)
1.79

(1.00-3.20)
P=0.03

1.71

(1.01-2.90)

*AII the models have been adjusted for age-group (6 categories), sex, social class (I-lilnm, Ilim, IV-V), self-reported ill health, and GHQ score 3+.
Y A comparison of all carer spouses to non-carer spouses.
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Table 3. Predictors of psychiatric morbidity based on the General
Health Questionnaire in carer compared to non-carer spouses.

a Parkinson's Disease Association meeting. The other study'4
recruited 54 spouses from hospital records and compared them to
36 control subjects. Parkinson's disease spouses had an increase
in their mean GHQ score and reduced social networks, but the
analysis did not control for confounders, a common problem
with other studies.26
Similar results have been noted in studies where the dependent suffered from cognitive impairment,7'8'27 psychiatric illness5
and physical disorders such as stroke,28 head-injuries29 and
myocardial infarction." The similarity of these findings suggest
that our results for Parkinson's disease are probably generalizable to carers of other chronic conditions and are not restricted
to middle-aged carers, as other studies frequently sampled elderly carers. Differences do exist between studies with regard to
specific associations. Fitting et af7 found that dependency was
only associated with perceived burden among younger wives
and older husbands. Zarit et a130 failed to find an association
between functional impairment and care-giver health. These
inconsistencies probably reflect methodological differences
between studies, in particular statistical power, but may also
result from variations in the proportion of severely dependent
subjects in each sample.
Our results are important because they overcome many of the
criticisms raised with previous work.'2 They are based on a large
representative sample of carers compared to a population-based
control group, and have been adjusted for important confounders.
In addition, our results demonstrate important adverse effects in
a relatively young middle-aged population.
Before assuming a causal relationship between care provision
and ill-health, one should consider the role of chance, bias, confounding, and the temporal relationship between exposure and
outcome. Our analysis compared odds ratios for four sub-groups
across fifteen outcome measures. Some 'significant' results would
be expected by chance in such multiple comparisons. Each outcome was, however, chosen because of an a priori hypothesis.
Selection bias is reduced because the cases represented a wide
spectrum of disease. Subjects recruited from disease
organizations6'8"3 bias the sample to the more disabled or atypical.
We tried to overcome 'reporting bias' by using structured questions and more objective measures such as medication.
Multivariate analysis has enabled us to examine the degree of
confounding between other explanatory variables, and to partially
adjust for this problem. The temporal relationship between exposure and outcome is unlikely to be a serious problem as most of
the outcome measures relate to the preceding year. The doseresponse relationship between the degree of care provision and
the various outcome measures provides further reassurance, as
carers providing a lot of care would have a longer period of exposure. Preceding ill-health in a spouse is unlikely to increase the
risk that their partner will develop Parkinson's disease, however,
the relationship between self-reported care provision and ill-health
may be exaggerated because of ill-health in the carer (see below).
In this study, a simple subjective assessment of care was a better predictor of ill-health among the carers than the more detailed
and objective assessments of functional impairment consistent
with other research.29'30 Subjective opinion depends both on disability and other practical factors such as housing facilities. As
one study points out, the stress of caring 'is in the eye of the
beholder',31 and a subjective assessment may reflect underlying
ill-health in the carer. A depressed subject may exaggerate the
degree of required care, thereby strengthening the association
between these two variables. A subjective assessment may be a
better predictor of the carer's own needs than more objective
measures of disability.
Assessment of the carer situation should ideally be made at

Adjusted odds ratio
(95% confidence intervals)
Partially adjusted*

Fully adjusted**

Self-reported long
term illness (Y/N)

2.94 (1.58 to 5.48)

1.99 (0.89 to 4.48)

Dementia among
dependent (Y/N)

2.77 (0.89 to 8.85)

1.77 (0.32 to 9.87)

No holiday in
last year

2.01 (1.11 to 3.63)

1.61 (0.72 to 3.58)

1.00
0.64 (0.30 to 1.34)
0.42 (0.15 to 1.15)
0.26 (0.08 to 0.83)

1.00
1.32 (0.5 to 3.53)
0.78 (0.22 to 2.74)
0.30 (0.06 to 1.62)

Household income
< £9,999 IP
£10,000-19,999
£20,000-29,999
£30,000
P-value for
linear trend
Contact with family,
friends & neighbors
good
moderate
poor
P-value for
linear trend

0.01

1.00
1.20 (0.48 to 2.99)
1.86 (0.85 to 4.07)

0.10

Level of care provision
1.00
non-carer spouse
0.63 (0.29 to 1.38)
little or none
1.63 (0.60 to 4.44)
occasionally
6.92 (2.87 to 16.7)
a lot of care

P-value for
linear trend

<0.001

0.11

1.00
1.27 (0.40 to 4.10)
1.54 (0.60 to 3.93)

0.31
1.00
0.61 (0.24 to 1.54)
1.64 (0.43 to 6.32)
4.86 (1.5 to 15.88)
0.02

*Adjusted for age-group (6 groups) and sex. ** Each variable has
been adjusted for all the other variables in a multivariate model.

caring for a spouse with Parkinson's disease is associated with
worse social, psychological and physical well-being, although
these findings were restricted to those carers who reported that
they provided a lot of care. Because the most severe cases were
excluded from the study, our findings might be an under-estimate
of the true effects. Our rate of non-response was low, and nonresponders did not appear to differ systematically compared to
responders.
These results are important for GPs for two reasons. First, they
provide better evidence that the burden of caring has an impact
on health. Secondly, they demonstrate that a simple subjective
assessment of care demands was a better predictor of ill-health
than more objective measures of dependency. This indicates the
importance of not only measuring the dependents level of disability, but also the carers' perceptions. GPs should actively try
to identify those carers providing a lot of care in order to prevent
future ill-health.
Only two previous studies have examined the health of
Parkinson's disease carers. One was primarily concerned with
sexual function, although it noted that physical disability was
associated with depression in female spouses."3 This small sample (34 couples) had no control data and recruited subjects from
510
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Table 4. The association between care provision and a selection of medical outcomes. (Odds ratios and 95% confidence intervals*)
Carer spouse

Non-carer
spouse

None/
(124)

occasional
care
(95)

Little
care

A lot
of care

TotalV

(30)

(32)

(157)
P-value
for linear
trend

Medical
outcomes**

Yes
No

Doctor
consultation

153
118

1.0

1.03
(0.57-1.84)

0.63
(0.28-1.46)

1.47
(0.62-3.45)

P=0.79

1.00
(0.60-1.65)

Visits to
out-patients
or day surgery

88
184

1.0

0.76
(0.41-1.41)

1.10
(0.45-2.56)

1.61
(0.70-3.70)

P=0.35

0.96
(0.56-1.63)

Hospital
admission

33
241

1.0

0.79
(0.32-1.95)

0.82
(0.21-3.14)

1.77
(0.59-5.30)

Pf=0.48

0.97
(0.46-2.07)

medication

127
120

1.0

1.62
(0.89-2.93)

1.50
(0.46-4.88)

2.15
(0.85-5.46)

P=0.07

1.70
(0.99-2.07)

tranquilizers

28
248

1.0

1.56
(0.54-4.48)

3.45
(1.00-12.1)

3.73
(1.18-11.8)

P=0.01

2.38
(0.98-5.81)

hypertension

41
236

1.0

1.34
(0.59-3.04)

0.53
(0.13-2.13)

1.40
(0.49-3.99)

P=0.81

1.16
(0.57-2.36)

chronic
illness

102
174

1.0

0.76
(0.42-1.37)

0.39
(0.14-1.05)

2.96
1.27-6.94)

P=0.21

0.91
(0.55-1.52)

chronic
illness and
medications

132
145

1.0

0.92
(0.52-1.63)

0.50
(0.21-1.20)

2.12

P=0.48

(0.89-5.04)

0.96
(0.59-1.59)

*AII the models have been adjusted for age-group (6 categories), sex, social class (I-l1lnm, IlIm, IV-V) and smoking status (never, ex-smoker,
current smoker). **AII the outcomes relate to the previous 12 months except for the question on long-term ill-health. Y A comparison of all
carer spouses to non-carer spouses.
the primary health care level, as both the dependent and the
carer will generally be registered under the same GP.
Assessment should be based both on the carer's subjective opinion and measures of the dependent's physical and/or mental
state. The addition of measuring the carer's state is simple and
does not even require a professional; it provides a better predictor of the carer's own health state and gives recognition to carers as individuals in their own right rather than as appendages to
their dependent.
It is unclear what interventions would be best to improve carers' health. Providing extra financial support and respite care
have recently been recommended by the British Medical
Association,33 but few, if any, controlled studies exist and any
intervention would require careful cost-utility evaluation.
The need to care for carers is important both in terms of equity and for pragmatic financial reasons. The Carers National
Association has calculated that if just one in ten carers felt
unable to continue, the cost of alternative provision would
amount to two billion pounds per year.34 Recent parliamentary
legislation in the UK entitles carers to a right for assessment and
places an obligation on local authorities to consider the ability
of a carer to cope, and, if necessary, increase the level of service
provision. However, whilst this may be an important and necessary improvement, it is unclear whether this will result in anything more than symbolic changes unless there is also an
increase in available resources.
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