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ABSTRACT:
Objective: To identify the factors that influence changes in caregivers anxiety status three months after
discharge for acute exacerbation of Chronic Obstructive Pulmonary Disease (COPD).
Methodology: Longitudinal study. Participants included 87 caregivers of patients hospitalized for acute
exacerbation of COPD. Anxiety was measured at the time of hospitalization and three months after
discharge. We measured factors from four domains: context of care, caregiving demands, caregiver
resources, and patient characteristics. We used multiple univariate and multivariate logistic regressions
to determine changes in anxiety three months later. Univariate and multivariate multiple logistic
regressions were used to determine changes in anxiety three months later.
Results: A total of 57.5% of caregivers reported anxiety at the time of hospitalization. Of these, 44%
had a remission of their anxiety three months after discharge. However, 22% of caregivers who had not
experienced anxiety at the hospitalization became anxious at 3 months. The severity of COPD and not
receiving help from another caregiver decreased the likelihood of remission of anxiety. Moderately high
overload increases the likelihood of experiencing anxiety symptoms.
Conclusions: The perception of anxious symptoms is dynamic. Caregivers are likely to recover from
anxiety when they receive help from another caregiver and if the patient they are caring for does not
have severe COPD.
Keywords: Anxiety; Caregivers; Chronic Obstructive Pulmonary Disease; Family Care; Exacerbations.
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RESUMEN:
Objetivo: Identificar los factores que influyen en cambios en la ansiedad de los cuidadores tres meses
después del alta hospitalaria por exacerbación aguda de la Enfermedad Pulmonar Obstructiva Crónica
(EPOC).
Metodología: Estudio longitudinal. Participaron 87 cuidadores de pacientes hospitalizados por
exacerbación aguda de EPOC. Se midió la ansiedad en el momento de la hospitalización y tres meses
después del alta. Además, se midieron potenciales factores asociados a su cambio en cuatro dominios:
Contexto del cuidado, demandas del cuidado, recursos y características del paciente. Utilizamos
regresiones logísticas múltiples univariadas y multivariadas para determinar los cambios en la ansiedad
tres meses después.
Resultados: Presentaron ansiedad en el momento de la hospitalización el 57,5% de los cuidadores.
De ellos, el 44% había remitido su ansiedad tres meses después del alta hospitalaria. Sin embargo, el
22% de los cuidadores quienes no habían presentado ansiedad en el momento de la hospitalización se
mostraron ansiosos a los 3 meses. La gravedad de la EPOC y no recibir apoyo de otro cuidador
disminuyó las probabilidades de remisión de la ansiedad. La sobrecarga moderadamente alta
incrementa las probabilidades de presentar nuevos síntomas de ansiedad.
Conclusiones: La percepción de los síntomas de la ansiedad es dinámica. Los cuidadores pueden
recuperarse si reciben ayuda de otro cuidador o si el paciente al que cuidan no está en un estado
severo de EPOC.
Palabras clave: Ansiedad; Cuidadores; Enfermedad Pulmonar Obstructiva Crónica; Cuidados
familiares; Exacerbaciones.

INTRODUCTION
Chronic obstructive pulmonary disease (COPD) is a chronic and debilitating health
problem characterized by impairment in the ability to perform activities of daily living. (1)
Many of these patients need help with health care and management of daily life. In
Spain, the majority of people with COPD received the attention of caregivers because
of their disability and it is estimated that 88.6% of the main caregivers were relatives of
friends, this is informal caregivers.(2)
In advanced stages of COPD, exacerbations may occur and whether the patient may
require hospitalization.(3) In these circumstances, informal caregivers play a very
important role.
It is well known that caregivers of COPD patients may experience significant burden, (46)
in addition to the occurrence of exacerbations and hospitalizations are distressing
situations for caregivers,(7) which appears to be reduced within several weeks of
hospitalization.(8) The presence of depressive symptoms in caregivers has been
observed to be present during hospitalization, but after discharge from the patient, the
level of dependence of the patient will be determinant for the presence of depressive
symptoms.(9)
On the other hand, caregiver anxiety is a common problem during hospitalization (10),
but its evolution may be different later in the patient's home when the caregiver is
confronted with very stressful situations such as dyspnea. (11) The objectives of this
study were to describe the anxiety of the primary caregiver at 3 months after hospital
discharge due to acute exacerbation of COPD and identify factors that may have
influenced the change in anxiety.
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MATERIAL AND METHODS
Study design and participants
Longitudinal study. Caregivers of patients hospitalized for exacerbation of COPD were
recruited at Morales Meseguer Hospital, Murcia, Spain, between October 2013 and
May 2015.
Based on patient health reviews and review of medical records, a pulmonologist
identified and recruited a consecutive sample of primary caregivers who met the
criteria (Table I). All caregivers and study patients were informed and completed
informed consent, and the hospital ethics committee approved the study protocol.
Table I. Inclusion and exclusion criteria.
Inclusion Criteria:
Exclusion Criteria:
Caregiver
Patient receiving care
Primary Caregiver: A person who, Younger than 40 years old.
without being a professional or Terminal illness (expected survival <4
belonging to a social support months).
network, usually lives with the Significant cognitive deficits.
patient and is directly involved in Address outside the hospital area.
the care of the patient.
Hospital stay of more than 30 days.
Age: 18 years and over.
No control visit for COPD was performed
during the 6 months prior to hospital
Absence of significant cognitive admission.
deficits.
Measurements
Data were collected in face-to-face interviews with caregivers and patients in the
hospital and in telephone interviews 3 months after hospital discharge.
To assess caregiver anxiety, we used the anxiety subscale of the Goldberg test to
highlight the presence or absence of anxiety symptoms in the caregiver. (12,13) This
scale includes nine items that ask respondents to rate the presence of symptoms
using binary response categories (yes / no). The score ranged from 0 to 9, and a cutoff
of 4 is used to discriminate caregiver with anxious symptoms (4, yes) from those
without symptoms (<4, no).(13) This instrument was administered at the hospital at
admission and at home 12 weeks after hospital discharge.
Potential associated factors were classified into four domains: context of care,
caregiving demands, caregiver resources and patient characteristics.
Context of care included the caregiver’s age and gender, cohabitation (yes/no), and
kin relationship (spouse-partner/other) with the patient.
Caregiving demands were related to the caregiving period (months), hours per week,
and caregiver’s burden. Caregiving period and hours per week were measured at the
hospital regarding the patient’s pre-exacerbation status and dichotomized as
described elsewhere.(14,15) Burden was measured at the hospital and again 12 weeks
after discharge by the Zarit Caregiver Burden Interview (ZBI),(16,17) which overload is
defined as the extent to which caregivers perceive their emotional or physical health,
social life and economic situation as suffering as the result of the care of their relative.
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The ZBI included 22 items using a 5-point response scale ranging from “never” to
“almost always”. Its summative score was categorized into low, moderate, or high
burden.
Caregiver resources included help from another caregiver (yes/no) and perceived
social support. The latter was measured by the Duke UNC questionnaire, which
includes 11 items for measuring affective and confidential support. For this instrument,
affective support is defined as receiving tokens of affection and feel loved and
understood; confidential support is defined as having someone to talk about concerns
or problems, such as having a confidant. These items asked respondents to indicate
how they felt using a 5-point response scale ranging from “much less than what I want”
to “much as I want”. A summative score was obtained per subscale and categorized
as scarce or normal support.(18,19)
Patient characteristics were related to illness and associated physiological factors,
including airflow limitation, the modified Medical Research Council Dyspnea Scale,
frailty, and level of dependence. Airflow limitation was extracted from electronic files on
the patient’s last control visit for COPD before hospitalization. Frailty was measured at
the hospital by means of the Reported Edmonton Frail Scale based on a scale from 0
to 18, where higher scores indicate more severe frailty. (20) Dyspnea and dependence
were measured at the hospital and again 3 months after discharge. Dependence was
measured by a scale of six activities of daily living (ADLs: toileting, bathing,
transferring, eating, dressing, and walking across a small room) as described
elsewhere.(17) Dependence was defined as self-reporting being unable to perform an
ADL or requiring the help of another person for any ADL. The range score of this scale
(0–6) was based on the number of dependencies, with a score of 6 representing
dependencies in all ADLs.
Statistical analysis
Caregivers were classified according to their change in anxiety, non-anxiety, and
death from hospitalization to 12 weeks after hospital discharge. Caregivers who had
anxious symptoms at baseline and did not have symptoms at the end of the study
were classified as being in remission (yes / no). Caregivers who were anxiety free at
the hospital and became anxious were categorized as a new episode of anxiety (yes /
no).
Descriptive statistics were used to summarize variables regarding the context of care,
demands, resources, anxiety and patient characteristics for caregivers with and
without anxiety symptoms in hospitalization. Univariate and multivariate logistic
regression analyses were used to assess the possible factors associated with both
remission and a new episode after hospital discharge, which were used as dependent
variables. A final multivariate logistic regression model was chosen by including the
most strongly predictive factors from each of the individual models, as well as
variables significant at the 0.10 level. All multivariate models were produced using the
back-step method. Goodness-of-fit and regression diagnostics were assessed as
described elsewhere. (21)
The sample size calculation was based on the rule of thumb that 15 subjects are
needed per predictor for a reliable equation. (22) We recruited a minimum of 75
participants assuming a maximum of five predictors. All analyses were performed
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using the Statistical Package for the Social Sciences (SPSS) statistical software
program (SPSS version 19.0; IBM SPSS, Chicago, IL, USA).
RESULTS
During the study period, 90 main caregivers of patients hospitalized for COPD were
identified, all agreed to participate in the study, 3 were excluded at baseline because
the patient had a hospital stay of more than 30 days. The characteristics of the 87
caregivers and patients are shown in Table II. At 12 weeks 84 continued in the study:
2 died and 1 dropped out of the study because the patient died.
Table II. Baseline characteristics of caregivers and patients.
Variables
n (%)
Caregiver anxiety
50 (57,47)
Context of care
Ages in year, mean ± SD
62,37 (±13,10)
Female gender
78 (89,66)
Spouse/partner
64 (73,56)
Cohabitation
74 (85,06)
Caregiving demands
Caregiving period > 1 year
80 (91,95)
Hours per week > 20 hours
66 (75,86)
Caregiver´s burden
Low
61 (70,11)
Moderate
11 (12,64)
High
13 (14,94)
Caregiver resources
Normal affective support
67 (77,01)
Normal confidential support
71 (81,61)
Receive help form other caregivers
19 (21,84)
Patient characteristics
Airflow limitation Severe / very severe
33 (37,93)
Dyspnea score
0-1
16 (18,39)
2
14 (16,09)
≥3
55(63,22)
Frailty
Not frail
22 (25,29)
Vulnerable
16 (18,39)
Frail
49 (56,32)
Number of dependences ≥ 3
15 (17,24)
SD: Standart deviation.
Figure I shows the probability of change between the states of anxiety, non-anxiety
and death at 12 weeks after hospital discharge. The arrows represent the probability
that a subject who was anxious or not anxious in the hospital remain in that state or
change to another state 12 weeks later. Of the 50 subjects with anxiety in the hospital,
22 (44.9%) were anxiety free at 12 weeks after hospital discharge; while 27 (54%)
maintained the anxiety state and 1 (2%) died.
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On the other hand, 27 (73%) of the caregivers who did not have symptoms of anxiety
in the hospitalization were anxiety-free at 12 weeks, 8 (21.6%) became anxious one
died and another abandoned due to death of the patient that took care).
At 12 weeks, a total of 35 caregivers (41.66% of the 84 participants) had anxiety
symptoms.
Figure I. Probabilities of change between the states of anxiety, not anxiety, and
death.

0.73

0.54

0.44
Anxiety

Not anxiety
0.22
0.02
0.05

Death

In univariate logistic regression analyzes (not shown), only age (p = 0.030), other
caregiver help (p = 0.044) and COPD severity (p = 0.008) were associated with
remission; While only perceived overload (p = 0.025) and dependence (p = 0.052)
were associated with new episodes.
These associated variables were introduced into their respective multivariate model
(referral and new episodes as dependent variables). According to the first model, the
severity of COPD and not receiving support from another caregiver decreased the
likelihood of remission. In contrast, moderately high perceived overload at home
increased the likelihood of anxiety after hospital discharge. The results of multivariate
models for predictors of remission and new episodes of anxiety of the caregiver 12
weeks after discharge are shown in Table 3.
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Table III. Predictors of remission and new episodes of depression after hospital
discharge.
Variables

Remission model

New episodes model

Low

-

Reference

Moderate

-

24,00 (1,85 – 31,00)*

High

-

8,00 (0,80 – 79,66)†

Receive help from another caregivers

3,52 (0,73 – 16.94)

Caregiver´s burden

*

-

Airflow limitation Severe / very severe

0,22 (0,06 – 0,78)

-

R2

25,50%

33,60%

Data represent odds ratio (95% confidence intervals) *p<0,05; †p<0,10.

DISCUSSION
Many of the caregivers of COPD patients who present anxiety during their
hospitalization return to their anxious state 3 months after discharge, but the likelihood
of remission decreases in case of severe COPD or lack of support from another
caregiver. The caregiver's perception of moderately high overload increases the
likelihood of experiencing anxiety symptoms.
The percentage of caregivers with symptoms of anxiety in the home weeks after
hospital discharge (41.66%) was in line with previous studies of carers of patients with
stable COPD in the community.(14,15)
The severity of the patient's COPD was a predictor of remission of caregiver anxiety
after hospitalization. One possible reason for this latest finding could be that severe
illness requires more support in the activities of daily living; Therefore, it is more
difficult to decrease the caregiver's stress and anxiety state. (23-25) In fact, another
factor associated with anxiety remission after hospital discharge was receiving help
from another caregiver. This finding was also expected because caregivers' anxiety
status declines when they receive help in managing patient care. (26) In addition, the
presence of an informal support network in care is shown to be a protective factor that
reduces the degree of fatigue in informal caregivers of immobilized patients. (27)
Caregiver overload was a predictor both at the time of hospitalization and in the
appearance of new episodes of anxiety after hospital discharge. The results of our
study are consistent with an earlier study that the number of supervised tasks is
predictive of various mental health outcomes in the caregiver, including anxiety and
stress.(28) In addition, other studies show that caregivers of patients with treatments
that require mechanical ventilation, that patients may undergo after an acute
exacerbation of COPD, are at risk of overload and anxiety after discharge. However, it
was not found to be a protective factor against this psychological problem. One
possible explanation for the results of previous studies is that caregivers may
experience this burden after hospital discharge because of frustration because they
handle all care with less support than in the institutional setting.(29) This is consistent
with studies in the caregivers of patients with acute COPD exacerbation experience
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greater overload in home programs where they have to assume an increase in
activities relative to conventional hospitalization could relieve caregivers of some of the
tasks.(8)
Although health policies call for collaboration between formal and informal caregivers,
services focus primarily on the patient. As a result, professionals have the risk of
excluding family caregivers.(30) Any program, strategy or policy for health promotion
and care for people with disabilities can not overlook the importance of family
support.(2) However, on the needs of caregivers of patients with COPD, there are
unknown aspects that may prevent the development of effective interventions for this
population.(4) Returning home after the hospitalization of a COPD patient will require
interventions that facilitate the collaboration of other carers and mechanisms to reduce
the perception of overload of the principal caregiver.
Limitations of the study
These results should be interpreted considering the methodological limitations of the
study. It was not possible to know the anxiety of the caregiver prior to hospitalization
for acute exacerbation of COPD. Longitudinal studies evaluating anxiety and
premorbid health status before hospitalization would be desirable. It would be
desirable to assess the caregiver's relationship with the patient since a poor prior
relationship can interfere with the outcome. The state of anxiety after hospital
discharge was measured only once at 12 weeks, and there may be fluctuations
between these times. In addition, the recovery time may be longer. Therefore, our
results are likely to underestimate recovery rates. Finally, due to the number of men in
this cohort is small, we must be cautious in generalize the results to men.
CONCLUSIONS
This study advances current knowledge regarding anxious symptoms among
caregivers during hospitalization for acute exacerbation of COPD, the perception of
anxious symptoms is dynamic and many caregivers will not experience anxious
symptoms within 12 weeks after discharge. Caregivers are likely to recover from
anxiety when they receive help from another caregiver and if their patients do not have
severe COPD. Further research should address the caregivers’ needs, especially the
effectiveness of supportive interventions to prevent distress in hospitalization.
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