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Abstract

Background: no longitudinal studies have addressed the effect of late life depression on the physical and mental health status
of their informal caregivers.

Objective: to examine whether a diagnosis of depression in older medical inpatients is associated with the physical and
mental health status of their informal caregivers after 6 months, independent of the physical health of the cate recipient.
Design: longitudinal observational study with 6-month follow-up.

Setting: two Montreal acute-care hospitals.

Subjects: a sample of 97 cognitively intact medical inpatients aged 65 and over and their informal caregivers, with
oversampling of patients with a diagnosis of major or minor depression.

Methods: patient data included depression (current diagnosis, duration of current diagnosis, severity of symptoms, and
history of depression), physical health (severity of illness, comorbidity, premorbid disability), and cognitive impairment.
Caregiver data included relationship to patient, co-residence, and the physical and mental health status subscales of the SF-30.
Multivariate linear regression analyses were conducted to determine the relationship between patient depression and caregiver
6 month SF-306 physical and mental scores, adjusting for baseline values, patient comorbidity, disability, and other patient and
caregiver variables.

Results: patient characteristics included: mean age 79.3, 62% female, 46% major depression, 18% minor depression, 36% no
depression. Caregiver characteristics included: 73% female, 35% co-tesident spouse, 15% other co-resident relation, 50% not
residing with the patient. Results of the multivariate analyses showed that in comparison with caregivers of patients without
a current diagnosis of depression, caregivers of those with major depression had a lower mental health score at follow-up
(—9.54, 95% CI —16.66, —2.43), even though their physical health was slightly better (5.42 95% CI 0.04, 10.81).
Conclusions: a diagnosis of major depression in older medical inpatients is independently associated with poor mental health
in their informal caregivers 6 months later.
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Introduction

Caring for a relative with chronic illness or disability appears
to have negative effects on the physical and mental health
of the caregiver [1], and may increase their mortality risk [2].
The caregivers of depressed elders are reported to expetience
significant levels of psychological distress |3, 4], poor mental
health and quality of life [5], and spend more time providing
instrumental care [6]. However, these studies used self-
report depression symptom scales rather than standardised
diagnostic criteria, and being cross-sectional, could not
examine the temporal relationship between depression in
the cate recipient and health of the caregiver.

We undertook this observational longitudinal study with
6 month follow-up to investigate the effect of a diagnosis of
depression (major or minor) at the time of hospital admission
upon the 6-month physical and mental health of informal
caregivers, after adjustment for baseline physical health and
other characteristics of the patient, and for the baseline level
of caregiver physical and mental health. Secondary objectives
were to explore characteristics of the depression (severity,
duration, prior history) and caregiver characteristics that were
associated with caregiver health outcomes.

Methods

The method of recruitment of the study cohort has been
described previously [7]. Random samples of patients aged 65
and over admitted from the emergency room to the medical
services of two university-affiliated acute care Montreal
hospitals were screened for inclusion. Patients admitted to the
intensive care or cardiac monitoring units were screened after
transfer to a medical ward. Exclusion ctiteria were: admission
to palliative care (because of expected survival of less than
6 weeks); residence off the island of Montreal (for ease of
follow-up); inability to communicate in English or French;
and moderate-sevete cognitive impairment (5 or more errors
on the Short Portable Mental Status Questionnaire [8]). Major
and minor depression were diagnosed using the Diagnostic
Interview Schedule (DIS) using DSM-1V criteria) [9].

All depressed patients and a systematic (random) sample
of non-depressed patients were invited to patticipate in the
study. At one of the hospitals, patients with major depression
were invited to participate in a randomised controlled trial
(RCT) [10]. Study subjects were asked whether they had
an informal caregiver (defined as the family member or
friend who provides the most assistance and support and
is not paid). If the patient identified such an individual and
agreed for the caregiver to be contacted by research staff, the
caregiver was invited to participate in the study. The study
protocol was approved by the research ethics committees of
both hospitals. Data were collected concurrently at the two
hospitals for the two studies using the same research staff
and methods.

Depression and caregiver health

Patient measures
Current depression

The depressive disorders section of the DIS was administered
at the baseline interview [9]. Patients were classified as
having current (at least 2 weeks duration of symptoms)
major, minor, or no depression with DSM-IV criteria using
the ‘inclusive’ approach (symptoms counted towards the
diagnosis regardless of the symptoms’ origins, whether
physical illness or depression) [11]. Duration of the
depression was determine by the maximum duration of the
two core symptoms (depressed mood, loss of interest) and
classified as 6 months or greater versus less than 6 months.
Severity of depressive symptoms was measured with the
Hamilton Depression Scale (HAMD, 21-item version), also
at the baseline interview [12]. Items on the HAMD are rated
from 0O to 4, a higher score indicating greater severity. The
inter-rater reliability of the DIS and HAMD were assessed in
a convenience sample of 28 patients at intervals throughout
the study period, using independent simultaneous ratings by
two or more raters, including the study psychiatrist (MC).
Values of the kappa coefficient were 0.78 (95% CI 0.52,
1.00) for a diagnosis of major depression versus minor
or no depression, and 0.61 (0.35, 0.87) for a diagnosis of
cither major or minor versus no depression. The intraclass
correlation coefficient (ICC) for the HAMD was 0.93 (95%
CI1 0.86, 0.97).

History of depression

A history of depression at enrollment was defined as either
a report by patients that of ever have been told by a doctor
that they were depressed, or a diagnosis of depression in the
hospital chart during the 2 years before admission.

Cognitive impairment

The Mini-Mental State Examination (MMSE) was admin-
istered at the baseline interview; scores range from 30 (no
impairment) to 0 (maximum impairment) [13]. The inter-rater
reliability ICC) in this study was 0.99 (7 = 17).

Physical disability and illness severity

Premorbid activities of daily living (ADL) disability (2 weeks
before admission) was assessed with the self-report version
of the Older Americans Research and Setrvices scale of
dependence in 14 items on a 3-point scale (completely
independent, partially dependent, and completely dependent)
[14]. Patients with partial or complete dependence were
considered disabled. Because almost all patients had some
premorbid instrumental ADL disability, patients were
classified into those with and without premorbid disability
in basic (physical) ADL. The Charlson Comorbidity Index
(CCI) was detived from chart review of diagnoses during
the 2 years before enrollment [15]. The clinical severity
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of illness was assessed at enrollment based on a global
clinical impression on a scale ranging from 1 (not ill) to 9
(motibund) [16]. The Acute Physiology Score (APS) derived
from the Acute Physiology and Chronic Health Evaluation
II (APACHE II) was coded from computerised laboratory
test results and hospital chart data [17].

Caregiver measures

Physical and mental health status

The Medical Outcomes Study Short Form-36 (SF-36) is a
36-item generic indicator of health status with demonstrated
validity, internal consistency, and retest reliability [18, 19].
The acute form of the SF-36 (using a reference time period
of the previous week) was administered to the categiver at
baseline and the 6-month follow-up. Two sub-scales were
used in the analyses, the mental health and physical function
sub-scales.

Other measures

Caregiver baseline characteristics included age, sex, rela-
tionship to patient, co-residence with patient, and current
employment status.

Statistical analyses

We compared catregiver SF-36 scores by patient depression
group at baseline and 6 months using ANOVA. In order
to compare our sample to Canadian normative data on the
SF-36, we computed normalised z-scores [19]. We used
multiple linear regression to model the effects of patient
depression diagnosis on the caregiver’s physical function
and mental health SF-36 sub-scale scores at 6 months,
adjusting for baseline levels of these sub-scales. Potential
confounders included the patient baseline variables (age,
gender, clinical severity of physical illness, comorbidity
and premorbid disability) and caregiver characteristics (age,
gender, relationship with patient, co-residence with patient).
Additionally, we tested the significance of the interactions
between depression group and caregiver variables and
between gender and relationship. Secondary analyses, limited
to caregivers of patients with major depression at baseline,
evaluated whether additional variables (patient participation
in the RCT, severity of depressive symptoms at baseline,
duration of the current episode, history of depression, and
recovery from major depression at 6 months) were associated
with caregiver physical or mental health at 6 months. The
models we present are those that minimised both the Akaike
Information Criterion (AIC) and the Bayesian Information
Criterion (BIC). All the analyses were performed using SAS
software, Cary, NC (version 9.1).

This study was funded by the Canadian Institutes for
Health Research who played no role in the design, execution,
analysis and interpretation of data or writing of the study.
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Results

The derivation of the study sample is shown in
Figure 1 in the supplementary data (available online at
http:/ /ageing.oxfordjournals.org). As reported elsewhere,
we found that, after adjustment for the oversampling of
patients with depression, the prevalence of major depression
was within the range reported elsewhere, whereas the
prevalence of minor depression was somewhat lower [7].
Among 249 patients with a caregiver, 163 (65%) participated
in the study; of the 129 patients who survived to 6 months, 97
caregivers (75%) completed the SF-36 both at baseline and
follow-up. There were no significant differences in patient
and caregiver characteristics at baseline between the 97 dyads
in the sample compared with the 32 dyads with incomplete
caregiver follow-up (Table 1).

Caregivers wete predominantly female and family
members (spouse or adult child), and about half lived with
the patient (Table 1). Caregiver age was strongly associated
with relationship, spouses having the highest mean age (74.8),
followed by non-family members (62.7) and children (49.7).
Similarly, living arrangement was strongly associated with
relationship, all spouses living with the care recipient. In
subsequent analyses, therefore, we focused primarily on the
gender and relationship of the caregiver.

Table 2 shows the caregiver SF-306 scotes at baseline and 6
months by depression diagnosis. Caregivers of patients with
major depression reported better physical functioning but
poorer mental health status than caregivers of non-depressed
patients; these differences were statistically significant only at
6 months. Furthermore, the z-scores indicate that, compared
to age- and sex-specific norms, caregivers of patients with
major or minor depression had significantly better physical
but worse mental health at baseline. These differences wete
maintained at 6 months only for caregivers of patients with
major depression.

Table 3 shows the results of the regression analyses of
caregiver SHF-36 scores at follow-up. (Note that the bivariate
results for depression group differ from those presented in
Table 2, because they are adjusted for the baseline level of
the outcome scale.) Characteristics of patients and caregivers
that did not contribute to these models are not shown.
Caregivers of patients with major depression had better
physical function and worse mental health at follow-up than
caregivers of non-depressed patients, even after adjustment
for covariates. Caregivers of patients with minor depression
did not differ significantly in either physical function or
mental health at follow-up from caregivers of non-depressed
patients Female and spousal caregivers had significantly
poorer physical function at follow-up; there was not a
significant interaction between these variables. Because of an
interaction between categiver gender and relationship to the
patient in multivariate analyses of mental health (” = 0.10),
caregivers were stratified by both variables (Table 3). The
results of the multivariate analyses indicate that female
spouses had poorer mental health at follow-up than the
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Table |. Characteristics of patients and their caregivers at baseline, in samples with and without follow-up

With follow-up (N = 97)

Without follow-up (N = 32)

Characteristics N
Patients:
Age: mean (SD) 97
Female: # (%) 97
Depression: current diagnosis (7o) 97

Major depression
Minor depression
No depression
History of depression (%) 97
Duration of core symptoms: (%) 97
No symptoms or <2 weeks
More than 2 weeks and <6 month

>6 month
HAMD score: mean (SD) 95
Premorbid disability: 7 (%o) 97
Charlson comorbidity score: mean (SD) 96
Clinical severity of illness: mean (SD) 94
Acute physiology score: mean (SD) 96

Caregivers:

Female: 7 (%) 97
Age: mean (SD) 96
Co-resident with patient: 7 (%0) 97
Relationship to patient: # (%o) 97

Spouse

Daughter/son

Other

N
79.3 (7.3) 32 80.5 (5.9)
60 (61.9%) 32 22 (68.8%)

32
45 (46.4%) 12 (37.5%)
17 (17.5%) 8 (25.0%)
35 (36.1%) 12 (37.5%)
29 (29.9%) 32 11 (34.4%)
31
35 (36.1%) 10 (32.2%)
20 (20.6%) 9 (29.1%)
42 (43.4%) 12 (38.8%)
15.7 (7.3) 32 15.2 (7.7)
66 (68.0%) 32 20 (62.5%)
1.5 (1.5) 32 1.4 (1.1)
40 (0.9) 32 41(0.7)
2.6 (2.4) 31 22(1.9)
71 (73.2%) 32 24 (75.0%)
61.0 (14.8) 32 61.5 (14.4)
48 (49.5%) 66 15 (46.9%)
32
34 (35.1%) 10 (32.3%)
43 (44.3%) 16 (51.6%)
20 (20.6%) 5 (16.1%)

three other caregiver groups; the 95% CI excluded zero only
for male spouses.

In secondary analyses restricted to caregivers of patients
with major depression, there was no significant effect in
univariate analyses on either physical or mental health of the
following variables: intervention versus control group of the
RCT; recovery from major depression at 6 months; severity
of depressive symptoms, duration of current episode, or
history of depression (data not shown).

Discussion

The results of this study indicate that informal caregivers
of older medical inpatients with major depression had
significantly poorer mental health at 6-month follow-up
than catregivers of patients without depression, even after
adjustment for the caregiver’s baseline mental health and
for the patient’s physical health. Other characteristics of the
depression (severity, duration, prior history, and recovery at
6 months) were not associated with caregiver mental health
at follow-up. Finally, female caregivers had poorer physical
function at follow-up than males, and female spouses had
pooter mental health than male spouses at follow-up.

This study has two notable methodological strengths.
First, the longitudinal design allows for clearer causal
inference than prior cross-sectional studies. Second, the use
of a widely used health status measure, the SF-306, allowed us
to compate caregiver scores to population norms.

The study also has atleast three limitations. First, there was
potential selection bias due to initial non-participation among
categivers (35%) and attrition at 6 months (25%), pethaps due
to high levels of stress among informal caregivers of acutely
medically ill patients. Evidence that these caused selec-
tion bias is limited, however, as non-participant caregivers
appeared to differ from participants only in that they were
more likely to be employed outside the home; patient char-
acteristics for the two groups were the same. Furthermore,
attrition at 6 months was not associated with patient or care-
giver characteristics at baseline. The second study limitation
is the small sample size in several of the study groups. In pat-
ticular, we had limited statistical power to examine the effects
on the caregiver of either minor depression or charactetistics
of the major depression (e.g. severity, duration, recovery at 6
months). Third, our measure of history of depression which
relied on either self-report or chart documentation, may
have underestimated prior depressive episodes, and biased
our estimates of the effect of history of depression.

Our main finding is the apparent deleterious mental health
effect of caregiving for a person with major depression. It
should be noted that the majority of patients with a current
diagnosis of major depression had core symptoms lasting
6 months or more. Studies on dementia caregiving show
that a longer duration of caregiving contributes to poorer
caregiver mental health [20]. The nature of caregiving for
depressed people and those aspects that are stressful for
caregivers have received surprisingly little research attention.
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Table 2. Caregiver SF-36 scotes at baseline and follow-up by patient depression group

Major depression, Minor depression, No depression,
(N = 45) NV =17) (N = 35)
Caregiver SF-36 Mean (SD) Mean (SD) Mean (SD) Anova P-value
Raw scores
Physical function
Baseline 83.3 (22.7) 88.5 (21.2) 74.3 (27.7) 0.102
6 month 85.0 (19.6) 86.5(18.8) 71.7 (28.2) 0.021*
Mental health
Baseline 65.8 (22.6) 59.1 (27.4) 72.6 (20.5) 0.123
6 month 66.3 (19.1) 70.4 (24.4) 774 (17.2) 0.045%
Z-scotes®
Physical function
Baseline 0.2> (0.8) 0.4> (0.7 0.0 (1.2) 0.365
6 month 0.3> (0.7) 0.3 (0.8) —0.1(1.2) 0.128
Mental health
Baseline —0.8" (1.5) —1.2" (1.8) —0.3 (1.3) 0.109
6 month —0.8" (1.2) —0.4 (1.6) —0.0 (1.1) 0.034*

* Contrast between major and no depression is statistically significant (Bonferroni corrected P-value<0.016).

b Statistical difference (P-value <0.05) between the raw score and specific norms adjusted for age and sex.

¢ N = 16 in minor depression group, because the age of one caregiver is missing.

In a study in younger adults, caregivers reported worties
about the patient’s general health, treatment, safety, and
future. Caregivers had to urge patients to undertake activities,
or took over tasks for them [21]. The relapsing natural history
of major depression may also be stressful for the caregiver.
One small study reported, as did ours, that even when
the patient’s depression improved, there was no reduction
in caregiver burden [22]. Future research should address
the nature of informal caregiving for depression, examining
those aspects that caregivers find stressful and the types of
support that would be helpful [23].

We found no similar deleterious effect of depression
on caregiver physical health; in fact, the physical health of
caregivers of depressed patients at follow-up was somewhat
better compatred to that of caregivers of non-depressed
patients. The difference, however, was small and the lower
limit of the 95% CI was close to the null value. The finding
may therefore be spurious.

These findings extend the results of previous research
on informal caregivers of older, depressed patients. First,
the longitudinal design enabled us to examine the temporal
relationship between patient depression and caregiver mental
health, suggesting that the association reported from cross-
sectional studies [3, 4, 6] may reflect a causal relationship.
Second, the use of diagnostic criteria enabled us to examine
the effects of major depression on the caregiver. Our study
thus extends prior research on the significance of major
depression in medically ill older patients, which has reported
adverse effects primarily on patient disability and health
services utilisation [24, 25]. An independent effect of major
depression on caregiver mental health may compound the
societal effects of this disorder, increasing the utilisation and
costs of health services among caregivers [1], and possibly
increasing their mortality [2].
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Our study also study extends the literature on the effects
on caregiving for people with chronic health problems
other depression (such as dementia and stroke). This body
of literature is increasingly using longitudinal designs to
describe the trajectories of caregivers as they transition
into roles of varying intensity, and the effects of these
transitions on symptoms of depression and other outcomes
[26,27]. A meta-analysis of 228 studies on the association
of caregiver-related stressors and uplifts with burden and
depressed mood (including none of the effects of depression
on the caregiver) found that patient behaviour problems
were more strongly related to caregiver burden than was
the level of physical impairment [28]. Similatly, our study
found that caregiver mental health was more strongly related
to depression in the patient than to several measures
of the patient’s physical disability and medical illness.
Moreover, our study supports other research on caregivers
of people with dementia and physical illnesses which has
found that female caregivers, particularly female spouses,
suffer from poorer mental health than other caregivers
[29-31].

From a clinical standpoint, this study suggests that the
mental health of informal caregivers (particularly female
spouses) should be addressed at the time of a medical
hospitalisation of a depressed older patient. Caregiver
support and psychological interventions may be particularly
useful among these high-risk caregivers [23].

Key points

® The informal caregivers of older adults with diagnosed
major depression at a medical hospital admission have
pooter mental health status compared to those of non-
depressed patients 6 months later, even after adjustment
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Table 3. Effect of group and history of depression on the 6 month physical function and mental health score of

the caregiver

Physical function

Mental health

Bivariate®

Multivariate® (/N = 906)

Bivariate® Multivariate* (/N = 906)

Predictor Estimate  (95% CI)  Estimate
Patients:
Age (increase of 1 year) 0.18 (—=0.19;
0.55)
Female 5.34 (=0.07;
10.76)
Depression diagnosis
Major depression 6.25 (0.45; 5.42
12.04)
Minor depression 3.56 (—4.06; 4.30
11.18)
No depression 0 0
Premorbid disability 6.01 (0.53; 4.25
11.50)
Charlson comorbidity score —0.81 (=251,
(increase of 1 point) 0.89)
Clinical severity of illness 0.49 (—2.41;
score (increase of 1 point) 3.39)
Caregivers:
Female —8.11 (—13.86; —8.57
—2.306)
Age —0.08 (—0.29;
0.14)
Co-resident with patient —2.40 (=7.96;
3.16)
Non-spouse 7.08 (1.56; 6.81
12.59)

Gender and relationship
Spouse-female
(reference category)
Spouse-male

Other-male

Other-female

(95%CI)  Estimate  (95%CI)  Estimate  (95% CI)
—0.04 (—0.49;
0.42)
611 (—0.64;
12.86)
(0.04; —7.99 (—1526;  —9.54 (—16.66;
10.81) —0.71) —2.43)
(—276;  —0.37 (=997,  —1.29 (—10.58;
11.35) 9.22) 8.01)
0 0
(—0.92; 0.95 (—6.19; 1.60 (—5.34;
9.42) 8.08) 8.55)
—2.02 (415,  —1.77 (—3.86;
0.11) 0.31)
—0.91 (—4.45;
2.63)
(1403  —7.62 (—15.42;
—3.11) 0.18)
—0.02 (—0.25;
0.21)
—1.00 (—7.65;
5.64)
(1.61; 2.99 (—3.97;
12.02) 9.96)
15.48 (3.42; 14.99 (3.06;
27.55) 26.92)
9.39 (—1.17; 9.45 (—0.85;
19.95) 19.75)
6.68 (—1.31; 6.93 (—0.98;
14.67) 14.83)

* Adjusted for baseline level of outcome score.

for severity of physical illness, comorbidity, and other
patient and caregiver characteristics.

Female caregivers are at greatest risk for poor mental
health.

Caregiver mental health should be addressed at the time
of a medical hospitalisation of a depressed older adult.
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