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Abstract

Background and aims For older adults, an Emergency
Department (ED) visit represents a period of vulnerability
that extends beyond the visit itself. This study aimed to
determine the impact of the role of caregiver, and geriatric
conditions of patients on early unplanned rehospitalization
(EUR) within 3 months after an ED visit.

Methods This prospective longitudinal experimental
study included consecutively 173 patients aged 75 and
older admitted in an ED over a 2-week period (18.7 % of
the total visits). Only older patients having a caregiver
were analyzed (78.0 %, n = 135). Medical conditions and
a comprehensive geriatric assessment were recorded for
each patient. All caregivers were interviewed about their
tasks and emotional impact using the short Zarit Burden
Inventory. Three months after, patients or their caregivers
were called about the vital status, and EUR of patients.
Results Among the patients included, 64.2 % had an
EUR and 28.9 % of their caregivers reported a high level
of burden. EUR was strongly associated with a high care-
giver burden (OR 8.7, 95 % CI 1.5-49.8). No association
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was found for patient’s medical or geriatric status. Care-
givers reported a significantly high burden when patients
were malnourished, or were at risk of adverse health out-
comes based on the ISAR scale, and when they had greater
disabilities in IADLs and ADLs, or cognitive impairments.
Conclusions Many hospital readmissions after an ED
visit may be preventable by identifying caregiver’s high
burden. Reasons that lead to this high burden should be
checked at the first visit.

Keywords Caregiving - Caregiver burden - Emergency
department - Hospitalization - Older patient

Introduction

With the aging populations in western countries, more and
more caregivers need to cope with older relatives, most of
whom suffer from chronic diseases or terminal illness. In
2011, a French national survey established that nearly
80 % of older persons living at home had regular care from
close relatives, and 69 % had a single caregiver [1].

Most studies on caregivers focus on older persons with
chronic diseases such as dementia, stroke or cancer [2-5],
or who receive end-of-life caregiving [6]. Only recently,
caregiver burden or poor health is considered as a predic-
tive factor of poor outcome or associated with poor quality
of life for the caregiver and care recipient [2, 6-8]. ED
admissions of older patients are currently increasing in
developed countries, accounting for approximately 20 % of
all ED visits [9]. Older people with atypical symptoms and/
or multiple comorbidities are at high risk of ED readmis-
sion, unplanned hospitalization or death [10, 11]. Thus,
several assessment tools have been developed to identify
older patients at risk for adverse outcomes after an ED visit
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or early unplanned hospitalization (EUR) [12]. However,
none of them includes social items related to living con-
ditions at the time of the ED visits, while some ED visits
are indeed motivated by their social situation [13]. How-
ever, few studies focus on the impact of the patient’s en-
vironment leading to the ED visit and adverse outcomes.
The “SAFE” study included only older patients hospital-
ized after an ED visit and focused on the patient’s health
and living conditions, but caregivers and their character-
istics contributing to readmission after an ED visit were not
studied [14, 15].

In routine clinical practice, measuring caregiver burden
at the time of the ED visit of the care recipient could be a
relevant variable for the ED care of older patients and
adverse health outcomes after their discharge. We hy-
pothesized that a high caregiver burden is associated with
adverse patient outcome and EUR in particular. Thus, we
conducted a longitudinal study to better understand the
impact of caregiver burden on the EUR and the determi-
nants of caregiver burden.

Methods
Study design and population

This secondary data analysis used the database of a pre-
vious study conducted in an older population admitted to
the ED with a 3-months follow-up [16]. In the previous
study, we conducted a prospective cohort study in the ED
of Sainte Marguerite Hospital in Marseille, France. Base-
line data (T1) were obtained from June 2, 2009, to June 16,
2009, and one survey was conducted 3 months after the ED
visit (T3). This previous study considered only patients
aged 75 years and older who were consecutively admitted
to the ED between 8 a.m. and 12 p.m., regardless of their
chief complaint (n = 157) [16].

For the purpose of the present study, only older patients
who came with a caregiver were analyzed, as defined by
Van Durme et al. (“the person who spends most of the time
with the elder and/or from whom the older person declares
that he/she is his/her main informal caregiver, for care or
support of care”) [17].

Informed consent was required to enter the study by
each willing patient or their caregiver. Patients and care-
givers could refuse to take part in the study or to withdraw
from it at any time. This study was approved by two na-
tional authorities, the Advisory Committee on Health Re-
search Information (“Comité Consultatif sur le Traitement
de I’'Information en matiére de Recherche dans le domaine
de la Santé”) and the National Commission on Informatics
and Freedom (“Commission Nationale Informatique et
Liberté”) [18].
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Data collection and measurements

The study was conducted in two steps. First, upon ED
admission, four trained geriatric physicians who were in-
dependent from ED usual care interviewed older patients
and their caregivers with a face-to-face questionnaire (T1).
Second, all older patients or their caregivers were called
3 months later (T3).

Assessment of caregivers

At baseline, information on age, sex, marital status, em-
ployment, relationship to the patient, and self-reported
number of hours per week caring for the patient was col-
lected about the primary caregiver. Caregiver tasks were
identified according to previous survey [16] providing
transportation, preparing meals, shopping, doing chores,
managing business, legal, and financial matters, and
dressing/bathing the patient. These tasks were scored as yes
(1)/no (0).

Emotional impact on the primary caregiver was
evaluated by the French Short version of the Zarit Burden
Inventory (ZBI) [19], with two added questions: “Do you
feel like you are having more difficulty than usual in pro-
viding care to the patient?” and “Have you recently ex-
perienced a stressful event?”. The ZBI is one of the most
widely used instruments to assess caregiving burden and
consists of 40 questions originally designed to evaluate five
broad aspects of caregiver burden in caregivers of patients
with dementia [20, 21]. The ZBI short form (ZBI-SF) is
extensively validated for measuring the impact of informal
caregiving in the older population [22]. This scale includes
7 questions measuring potential stress (e.g., emotional
distress and overall burden) answered on a 3-point Likert
scale. The items were scored O (never), 0.5 (sometimes)
and almost always (1), and added to give a total score
ranging from O to 7. For analytical purposes, a dichoto-
mous variable of high burden was created, defined as a
score above the 75th percentile (moderate to very high
burden, score >3).

Assessment of older patients

Information on patient age, sex, marital status, living
situation, social support and ED visit circumstances was
collected, and a comprehensive geriatric assessment was
carried out [16]. The patient initial assessment consisted of:

1. The Cumulative Illness Rating Scale in Geriatrics
(CIRS-G) to measure comorbidities. Each of the 14
body systems is scored from 0 (no impairment) to 4
(extremely severe), calculated by the total score (0-56)
[23, 24],
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2. The Identification of Seniors At Risk (ISAR), a 6-item
self-report questionnaire with a yes/no response. This
screening tool identifies ED older patients at risk of
subsequent functional decline (total scale range of 0-6
with risk of functional decline defined as a score >3) [25];

3. A standardized geriatric assessment including:

e The nutritional status using the Mini Nutritional
Assessment Short Form (MNA-SF), a 6-item
questionnaire. Scores are defined as malnutrition
(score <7/14 defined malnutrition [26]);

e the occurrence of any fall in the previous year

e depression using the Mini Geriatric Depression
Scale (Mini-GDS), a 4-item yes/no self-rating scale
(ranging from O to 4), with a cut-off score of 1
defining the risk of depression [27];

e cognitive or behavioral status assessed by geriatric
physicians;

e current medications (number of medications per
day);

e dependency assessed by

— the Katz’s Activities of Daily Living (ADL)
scale (with dependency defined as the inability
to perform bathing, toileting, feeding, dressing,
continence, and transferring, each item assessed
on a 3-point scale: independent (1 point),
partially dependent (0.5 point), and fully
dependent (0), with a total range of 0-6;
dependent status defined as a score <3 [28, 29];

— the Instrumental Activities of Daily Living
(IADL) scale to assess the ability to perform
four activities including finances, taking
medications, using the telephone and trans-
portation [4-item scale, where each item was
assessed on a 2-point scale: independent (1
point) and partially or fully dependent (O
point); dependent status defined as a score
<3] [30].

Follow-up and outcome assessments

Three months after the ED visit (T3), two trained research
assistants called all patients included at TO, or their care-
givers. This assessment explored vital status (death/alive)
and EUR within 3 months after the ED visit.

Statistical analysis

Data were analyzed on Spss 20.0 using proportions or
means, and standard deviations of all variables. Two uni-
variate analyses were performed using the Chi-square test
for binomial and ordinal variables, and the Student’s 7 test

for continuous variables. First, we examined the strength of
the association between independent variables and the
caregiver burden, and secondly, the strength of the asso-
ciation between independent variables and the EUR.

Multivariable analysis by logistic regression was per-
formed to identify factors significantly associated with
EUR of older patients within 3 months after the ED visit.
Significant variables from the univariate analyses were
selected using a forward stepwise (likelihood ratio)
method, with the level of significance set at 0.20 for ad-
dition of the variable to predict the outcome. p values,
adjusted odds ratios and 95 % confidence levels were re-
ported to determine the strength of contribution from each
predictor towards EUR of older patients within 3 months
after the ED visit. For all analyses, tables show only
variables with p value <0.20.

Results

Out of the 173 patients aged 75 and older admitted to the
ED (18.7 % of all 924 ED visits during the study period),
135 patients identified a primary caregiver (78 % of the
study population). Patients with or without caregivers did
not differ on sociodemographic and environmental
characteristics.

Older patient characteristics

Description of patients’ characteristics is summarized in
Table 1. Out of the 135 older patients admitted to the ED,
57 % were female and the mean age was 83.8 + 5.4 years
old, and 45.2 % of patients were aged 85 years and over.
Older patients had several comorbidities with a CIRS-G
mean total score of 10.1 £ 6.1; 71.2 % of the patients were
affected by more than three comorbidities. Also, depres-
sion was diagnosed in 52.6 % of all patients. Patients took
a mean of 5.9 &£ 3.5 medications per day. At the time of
admission, nearly 68.9 % were dependent according to the
IADL scale and 70.4 % according to the ADL scale, and
68.1 % were at high risk of subsequent functional decline
(ISAR). Overall, 28.1 % of patients were malnourished
according to the nutritional assessment using the MNA-SF
(average total score of 9.1 + 2.8).

Caregiver burden

Characteristics of the 135 caregivers are summarized in
Table 1. Out of the 135 caregivers, 48.1 % were younger
than 60 years, 21.5 % were 75 years and older.

Table 1 also shows the frequency and percentages of the
items with the answer modalities “sometimes” and “al-
most always”. The items 3, 5 and 6 were the most
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Table 1 Baseline characteristics of older patients and their caregiver (n = 135)

Older patient characteristics

Age (years), mean + SD 83.8 =54
Females 77 (57.0)
Living environment
Private residence 110 (82.1)
Institution 24 (17.9)
CIRS-G Total score, mean = SD 10.1 £ 6.1
Risk of adverse health outcomes (ISAR score >3) 92 (68.1)
Malnutrition (MNA-SF score <7) 38 (28.1)
Depression risk (Mini-GDS score >1) 71 (52.6)
Cognitive impairment or behavioral disturbances 45 (33.3)
Number of medications, mean £+ SD 595 +3.5
Deficiencies in IADLs (score <4) 93 (68.9)
Deficiencies in ADLs (score <3) 95 (70.4)
Falls in the previous year 44 (32.6)
EUR 87 (64.4)
Caregiver characteristics
Mean age + SD, years 613 £ 134
Females 88 (65.2)
Married 85 (63.0)
Relationship to patient
Spouse (husband, wife) 34 (25.2)
Child (daughter, son) 88 (65.2)
Other: relative, friend 13 (9.6)
Employed 55 (40.7)
Caregiver tasks list
Providing transportation 70 (51.9)
Preparing the meal 58 (43.0)
Shopping for the patient 102 (75.6)
Take care of home chores 51 (37.8)
Attending to business, legal, and financial matters 96 (71.1)
Dressing the patient 22 (16.3)
Bathing the patient 22 (16.3)
Average number of tasks performed by the caregiver, mean £+ SD 3.1 +£2.0
More than 10 h spent caregiving (h/week) 73 (54.1)
Recent stressful events 43 (31.9)
Higher difficulties caring for the patient 35 (25.9)
Burden (ZBI-SF score >2) 39 (28.9)
Items included in the ZBI-SF (sometimes/almost always)
1. Do you feel your family life has suffered because you are caring for your relative? 44 (32.6)
2. Do you feel that your social life (friends, hobbies, work) has suffered because you are caring for your relative? 52 (38.5)
3. Do you feel your health has suffered because of your involvement with your relative? 75 (55.6)
4. Do you feel that you no longer recognizing your relative? 50 (37.0)
5. Are you afraid of what the future holds for your relative? 106 (78.5)
6. Would you like more help in caring for your relative? 70 (51.9)
7. Overall, how burdened do you feel in caring for your relative? 62 (45.9)

All values are frequencies and percentages unless otherwise stated

SD Standard Deviation, CIRS-G Cumulative Illness Rating Scale for Geriatrics [23, 24], ISAR Identification of Seniors At Risk [25], MNA-SF
Mini Nutritional Assessment Short Form [26], Mini-GDS Mini Geriatric Depression Scale [27], IADLs Instrumental Activities of Daily Living
[30], ADL Activities of Daily Living [28, 29], ZBI-SF Zarit Burden Inventory Short Form [19]
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frequently cited, even if we only analyzed the answers with
the modality “almost always .

In our caregiver population, ZBI-SF total score ranged
from O (no burden) to 7 (intense burden). The average
global score of burden using the ZBI-SF was 2.3 £ 1.8,
with a median score of 2. Among the 135 caregivers,
28.9 % had a ZBI-SF score at the upper quartile (score >3),
with mean score of 4.7 £ 1.1 versus 1.3 = 0.9 for those
with a score <3 (low burden).

A higher burden was more frequent for women care-
givers; for those making specific tasks (preparing the meals
and taking care of home chores), when the number of tasks
increased; when caregivers had a recent personal stressful
event; and when they felt higher difficulties for caring their
relative (p < 0.05) (Table 2). However, burden was not
associated with the caregiver’s age, marital status, em-
ployment status, relationship to patient, and the week du-
ration of caregiving.

According to the patient’s health status at the ED ad-
mission (T1), caregivers reported a significantly high bur-
den when patients were malnourished, when they were at
risk of adverse health outcomes based on the ISAR scale,
when they had greater disabilities in IADLs and ADLs, or

cognitive impairments (p < 0.05) (Table 2). There were
not differences related with some characteristics of the
patients: age, sex, living environment, comorbidities
(CIRS-G), depression (Mini-GDS) and polymedication.

At 3 months of after the ED visit

At 3 months of follow-up, 87 older patients (64.4 %) had
an EUR, 22 of them died (16.3 %).

By univariate analysis (Table 3), EUR patients were
more likely malnourished and had disabilities in ADLs
(p < 0.05). Moreover, EUR within the 3 months was sig-
nificantly associated with caregiver high burden
(p < 0.05). The demographic profile of the caregiver was
not significantly associated with EUR, only the score Zarit
and the component items 1 and 2 were associated.

In our previous article [16], we identified two factors
associated with the occurrence of “death”: malnutrition
[Odds ratio (OR) 20.2, 95 % confidence interval (CI) 95 %
5.74-71.35] and comorbidities (OR 1.1, CI 95 % 1.01-1.22
for at least one comorbidity at level 2 severity).

Among the EUR patients, caregiver high burden was
similar between those who died and those who were still

Table 2 Characteristics of older patients and their caregiver regarding caregiver burden (ZBI-SF) (univariate analysis)

Low burden score <3 High burden score >3 p value
N =96 N =139
Patient characteristics
Age (years), mean + SD 843 £+ 5.5 82.7£5.0 0.147
CIRS-G Total score, mean + SD 10.6 &+ 6.5 89 + 4.9 0.149
Risk of adverse health outcomes (ISAR score >3) 60 (62.5) 32 (82.1) 0.040
Malnutrition (MNA-SF score <7) 20 (23.8) 18 (54.5) 0.002
Cognitive impairment or behavioral disturbances 27 (31.4) 18 (47.4) 0.107
Number of medications, mean &= SD 5.6 £ 3.5 6.7 £ 3.5 0.140
Deficiencies in IADLs (score <4) 61 (67.0) 32 (86.5) 0.029
Deficiencies in ADLs (score <3) 61 (63.5) 34 (87.2) 0.007
Falls in the previous year 26 (31.0) 18 (50.0) 0.063
EUR 55 (57.3) 32 (82.1) 0.009
Caregiver characteristics
Female 57 (59.4) 31 (79.5) 0.029
Caregiver tasks list
Preparing the meal 32 (33.7) 26 (66.7) 0.001
Take care of home chores 29 (30.5) 22 (56.4) 0.006
Average number of tasks performed by the caregiver, mean + SD 29 +£2.0 37+19 0.026
Recent stressful events 21 (23.1) 22 (57.9) 0.001
Higher difficulties caring for the patient 9(9.7) 26 (66.7) 0.001

All values are frequencies and percentages unless otherwise stated. Emotional impact on the primary caregiver was evaluated by the ZBI-SF

(Zarit Burden Inventory Short Form [19])

SD Standard Deviation, CIRS-G Cumulative Illness Rating Scale for Geriatrics [13, 24], ISAR Identification of Seniors At Risk [25], MNA-SF
Mini Nutritional Assessment Short Form [26], IJADLs Instrumental Activities of Daily Living [28, 29], ADL Activities of Daily Living [30], EUR

Early unplanned rehospitalization

@ Springer



888

Aging Clin Exp Res (2015) 27:883-891

Table 3 Characteristics of older patients and their caregiver regarding EUR (univariate analysis)

No EUR N = 48 EUR N = 87 p value
Patient characteristics
Malnutrition (MNA-SF score <7) 6 (15.8) 32 (40.5) 0.011
Depression risk (Mini-GDS score >1) 21 (43.8) 50 (57.5) 0.151
Deficiencies in ADLs (score <3) 28 (58.3) 67 (77.0) 0.030
Caregiver characteristics
Caregiver tasks list
Preparing the meal 15 (31.9) 43 (49.4) 0.068
Take care of home chores 14 (29.8) 37 (42.5) 0.192
Higher difficulties caring for the patient 8 (17.8) 27 (31.0) 0.145
Short form Zarit Caregiver Burden Scale
Burden (ZBI-SF score >3) 7 (14.6) 32 (36.8) 0.009
Items included in the ZBI-SF (sometimes/almost always)
1. Do you feel your family life has suffered because you are caring for your relative? 10 (20.8) 34 (39.1) 0.036
2. Do you feel that your social life (friends, hobbies, work) has suffered 12 (25.0) 40 (46.0) 0.018
because you are caring for your relative?
7. Overall, how burdened do you feel in caring for your relative? 18 (37.5) 44 (50.6) 0.154

All values are frequencies and percentages unless otherwise stated. Only variables with p value >0.20 are presented

SD Standard Deviation, MNA-SF Mini Nutritional Assessment Short Form [26], Mini-GDS Mini Geriatric Depression Scale [27], ADL Activities
of Daily Living [28, 29], ZBI-SF Zarit Burden Inventory Short Form [19]

alive at 3 months (36.4 % deceased versus 36.9 % alive,
p = 0.59).

In multivariate analysis, we tested older patients and
caregivers characteristics including the caregiver burden
potentially associated to EUR. A high caregiver burden
was the only independent predictive factor positively as-
sociated with older patients’ EUR (OR 8.7, 95 % CI
1.5-49.8).

Discussion

This study aimed to demonstrate the predictive factors that
lead older patients to EUR taking into account not only the
patient medical and geriatric status, but also with the aspect
of the caregiver characteristics and burden. All of these
patients had an ED visit with their caregivers in the previous
3 months. Our main result showed that a high caregiver
burden is a determinant predictive factor of EUR. Malnu-
trition and disability on the ADL were also associates with a
higher rate of EUR but disappeared in the multivariate
analysis as these two variables were also associated to a
high caregiver burden. Most of the studies about caregiver
burden were conducted in specific chronic and stressful
medical conditions as dementia [2, 31, 32], cancer [4] or
advance illness [7] with specific programs to improve their
burden [33]. But very few studies about caregiver burden
were conducted in older patients with usual complex med-
ical conditions. In our study, we purposefully included all
older patients who were consecutively admitted in ED,
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independently from their chronic diseases and chief com-
plaints to try to be close to real-life conditions of ED ad-
missions. Although our study was monocentric with a small
sample size, our patients are representative of the older
population usually admitted in ED [10, 11].

Our results about caregiver burden showed no asso-
ciation between usual comorbid conditions assessed by the
CIRS-G and the caregiver burden, contrary to the literature,
but an association between complex care needs and high
caregiver burden has been highlighted [7]. Indeed, geriatric
conditions and particularly functional disability and mal-
nutrition were associated to a high burden. Moreover, most
of the older patients were at risk of adverse outcomes ac-
cording to the ISAR score; this rate was higher when the
caregiver reported a high burden. And at the same time, the
majority of caregivers were afraid about the future holds of
their relatives [34].

Sometimes, given the lack of specific complaints, ED
visits by older people seem to be a “sentinel event” re-
flecting often insufficient environmental/social support [9]
or may reflect a serious medical problem related to a social
problem [35]. Our results suggest that a greater attention to
the caregiver burden at the time of a first ED visit of the
patient could have a positive effect on the patient medical
use. In a busy ED, nurses and physicians tend to underes-
timate the lack of social support. Yet, some of the early
rehospitalizations are consequences of a previous hospi-
talization with unplanned discharge [34].

Because of time constraints, health ED professionals
usually neglect the interview of the caregiver. Yet, among
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the old patients admitted in the ED during the study period,
most of them had a caregiver reflecting their involvement
in the care of their patients. Despite the small sample size,
our caregiver’s characteristics were similar to those re-
ported in the literature [36, 37]. Nearly half of our care-
giver was less than 60-year old, that is they were mainly
children of the elders; and more than 40 % of our care-
givers were still working. These characteristics reflect what
is called the “parent sandwich” generation, who take care
of their older parents and of their children or grand chil-
dren” [38] with specific needs and multiple care involve-
ments that increase the risk of burden.

In addition to the complex care needs related to the
medical condition of the older patient, we identified some
relevant variables that were associated to burden caregiver,
such as recent stressful events, the number of tasks and
specific tasks as preparing meals or doing the home cores.
We did not assess the caregiver’s quality of life, neither
their health status which time consuming and hardly fea-
sible in ED. This could have helped in the interpretation of
the determinants of the burden even if a recent review
showed a lower mortality in caregivers compared to non-
caregivers [8].

More than half of the caregivers reported an adverse
effect of the caring on their personal health. Indeed, ac-
cording to the literature, a high burden is associated to a
higher risk of physical fatigue, depression or anxiety [39—
41]. This should also be checked with the caregiver at the
time of admission to elicit further information and design a
social or health plan for patients. Moreover, the caregiver
with a high level of burden should be monitored for de-
pressive symptoms [41].

But caregiving is a complex personal situation and two-
thirds of our caregivers felt no high burden caring their
relative. In fact, caregiving can also be associated with
positive aspects, as when the caregiver feels a high self-
efficacy [42], an enhanced relationship with the care-re-
ceiver, the feeling of being rewarded, a sense of personal
growth, and a perception of personal satisfaction which are
associated with a better quality of life for the caregiver
[43].

Our results raise the question of the optimal orientation
after an ED visit for these patients. If specific programs
have been developed for the caregivers in specific disease
(i.e. dementia), or psychosocial programs to relieve the
burden of informal caregivers [44], this is not yet gener-
alized in general older population despite the increasing
number of older patients. In other words, old patients
medical conditions should be completed with a compre-
hensive geriatric assessment and a measure of a high
caregiver burden and its determinants. This could lead to a
personal intervention plan established before patient ED
discharge. Interventions should include family education,

and communication between healthcare workers and
family [34]. Of course, looking for all of these aspects and
perspectives is unfeasible during the ED visit; but a pre-
screening at the time of admission could help to better
target patients and caregivers that need more complete
socio-environmental investigation to geriatrician (mobile
team, consultation or geriatric wards).

The efficiency of this organization in hierarchy
(screening, diagnosis, personal plan) including family and
caregivers should be tested in further studies.

Conclusion

For older adults, an ED visit represents a period of extreme
vulnerability that extends beyond the visit itself. The oc-
currence of early rehospitalization within 3 months after
the ED visit underscores broader problems in the health
system’s ability to meet the needs of older adults and their
caregivers, as well as the importance of the ED in identi-
fying those needs to refer the patient to the appropriate
service. Many hospital readmissions after an ED visit may
be preventable. Additional efforts by ED healthcare pro-
fessionals must be performed to screen for caregiver bur-
den and identify its determinants to better refer the patient
to the appropriate service and/or better planned the hospital
discharge.
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