E X T R A

Dement Geriatr Cogn Disord Extra 2015;5:176–190
DOI: 10.1159/000375444
Published online: April 25, 2015

© 2015 S. Karger AG, Basel
1664–5464/15/0051–0176$39.50/0
www.karger.com/dee

This is an Open Access article licensed under the terms of the Creative Commons AttributionNonCommercial 3.0 Unported license (CC BY-NC) (www.karger.com/OA-license), applicable to
the online version of the article only. Distribution permitted for non-commercial purposes only.

Original Research Article

Effect Estimation of an Innovative Nursing
Intervention to Improve Delirium among
Home-Dwelling Older Adults: A Randomized
Controlled Pilot Trial
Henk Verloo a

Céline Goulet b, d

Diane Morin b, e

Armin von Gunten c

a University

of Applied Sciences, Nursing Sciences, La Source, b Institut Universitaire de
Formation et Recherche en Soins, and c Service Universitaire de Psychiatrie de l’Age Avancé,
Department of Psychiatry, Lausanne University Hospital, Lausanne, Switzerland; d University
of Montreal, and e Université Laval, Québec, Qué., Canada

Key Words
Delirium · Nursing intervention · Home-dwelling older adults · Pilot study · Prevention
Abstract
Aims: Estimating the effect of a nursing intervention in home-dwelling older adults on the
occurrence and course of delirium and concomitant cognitive and functional impairment.
Methods: A randomized clinical pilot trial using a before/after design was conducted with
older patients discharged from hospital who had a medical prescription to receive home care.
A total of 51 patients were randomized into the experimental group (EG) and 52 patients into
the control group (CG). Besides usual home care, nursing interventions were offered by a geriatric nurse specialist to the EG at 48 h, 72 h, 7 days, 14 days, and 21 days after discharge. All
patients were monitored for symptoms of delirium using the Confusion Assessment Method.
Cognitive and functional statuses were measured with the Mini-Mental State Examination and
the Katz and Lawton Index. Results: No statistical differences with regard to symptoms of
delirium (p = 0.085), cognitive impairment (p = 0.151), and functional status (p = 0.235) were
found between the EG and CG at study entry and at 1 month. After adjustment, statistical differences were found in favor of the EG for symptoms of delirium (p = 0.046), cognitive impairment (p = 0.015), and functional status (p = 0.033). Conclusion: Nursing interventions to detect delirium at home are feasible and accepted. The nursing interventions produced a
promising effect to improve delirium.
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Introduction

Delirium is a mental disorder of acute onset and ﬂuctuating course, characterized by
variable disturbances in consciousness, orientation, memory, thought, perception, and behavior [1]. Acute illness and adverse medication reactions can cause delirium among older
adults. It is the most observed acute cognitive impairment among older individuals [2]. High
levels of nondetection of delirium during hospitalization with the consequence of nontreatment
have been reported [3]. Results show that one third of all older patients still have unresolved
delirium symptoms when they return home [4]. The overall prevalence of delirium among
home-dwelling older adults has been estimated between 0.5 and 34%, but there is a lack of
well-documented population-based studies [5].
Delirium is considered to be a reversible condition if detected early, and the literature
indicates that prompt detection of delirium risk factors can avoid its occurrence in many
cases [6]. Undetected and untreated delirium can have serious consequences for older adults
such as cognitive and physical decline, rehospitalization, institutionalization or premature
mortality [7, 8]. A preventive approach to delirium, including the detection of risk factors by
community health nurses, may contribute to significantly maintain or restore health among
vulnerable older adults [9]. Overall, little research has been done on delirium management
among home-dwelling older patients after hospital discharge, and to our knowledge, patientcentered nursing preventive interventions in this setting are lacking [10].
The aim of this pilot study was to estimate the effect of an innovative nursing intervention to detect and/or to prevent delirium among discharged older adults receiving home
health care. Three hypotheses were compared between older adults who receive the usual
care and those who receive the nursing preventive intervention over a 1-month period, the
latter group showing a significantly larger: (a) decrease in delirium symptoms as measured
by the Confusion Assessment Method (CAM); (b) decrease in cognitive impairment as
measured by the Mini-Mental State Examination (MMSE), and (c) increase in functional
independency as measured by the Katz and Lawton Index of activities of daily living (ADL)/
instrumental activities of daily living (IADL).
Materials

Design, Setting, and Sample
The nonexistence of a nursing intervention to detect and improve delirium among homedwelling older adults justifies the conduct of a pragmatic randomized pilot trial. It was
conducted in the French part of Switzerland from February to November 2012 in collaboration with a home health care center. However, to conduct a pilot study, no sample calculation needed to be applied [11]. This study recruited an almost equal sample size to the little
studies of delirium prevention in hospital settings [12, 13].
The regional ethics committee for research approved the research protocol (CCVEM
030/11). Informed consent was obtained from all participants and the closest relatives for
those with <15 points on the MMSE. Patients with a medical prescription for home health care
were eligible to participate if they were: (a) aged ≥65 years; (b) recently discharged from
hospital, and (c) capable of understanding and answering questions in French. They were
excluded if they had: (a) outpatient treatment still going on within the hospital premises; (b)
a medical prescription for a single intervention of home health care, and (c) if they were
outside the study reach.
A convenience sample of 221 eligible participants were contacted to participate. For
different reasons, 107 older adults refused to participate, resulting in a total of 114 partic-
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Adults (18 years) requesting health care from a home health care
center between February 2012 and October 2012 (n = 319)

Enrollment

Assessment of eligibility based on age 65 years
(n = 221) (69.1% of all requests)
Exclusion (n = 107)
Older adults with at least one exclusion criteria
(n = 25)
Older adults who refused to participate (n = 82)
for the following reasons:
- Not interested (n = 43)
- Too much health care professionals at the
same time (n = 12)
- Too tired (n = 10)
- Refusal by the family (n = 6)
- General refusal of home health care (n = 6)
- Prompt re-hospitalization (n = 2)
Randomization (n = 114)

Experimental group (n = 56)
Intervention of detection/prevention of
delirium and usual care

Dropout for the following reasons:
- Changed living place (n = 1)
- Nursing home placement (n = 1)
- Abandon under pressure of the family (n = 1)
- Died (n = 2)

Analyzed (n = 51) (7)

Assigned

Control group (n = 58)
Only usual care

Follow-up

Dropout for the following reasons:
- Nursing home placement (n = 4)
- Abandon under pressure of the family (n = 1)
- Died (n = 1)

Analyzed

Analyzed (n = 52) (8)

Fig. 1. Recruitment of the participants.

ipants who were randomized by the principal investigator (PI) to an experimental group
(EG; n = 56) and a control group (CG; n = 58). A blocked randomization scheme with sealed
envelopes was applied. This procedure revealed to be appropriate to obtain an equilibrated enrollment in both arms. At the end, 51 participants in the EG and 52 participants
in the CG completed the study (fig. 1). Data on delirium, delirium risk factors, cognition,
physical status, comorbidities, usual care home visits, and medication treatment were
collected.
Participants

Control Group
Participants in the CG received only the usual home care but were assessed for delirium
symptoms at the study entry (M1), after 1 month (M2), and in patient records during the
study period. The amount of usual care depended on the patient’s clinical status, the presence
of informal caregivers, and the skill mix within the nursing workforce of the home health care
center. The community health nurses conducted a total of 484 usual care visits during the
study period, with an average of 2.28 (SD = 0.84) weekly visits per participant.

178

E X T R A

Dement Geriatr Cogn Disord Extra 2015;5:176–190
DOI: 10.1159/000375444

© 2015 S. Karger AG, Basel
www.karger.com/dee

Verloo et al.: Effect Estimation of an Innovative Nursing Intervention to Improve
Delirium among Home-Dwelling Older Adults: A Randomized Controlled Pilot Trial

Intervention Group
In addition to the usual care and delirium symptoms assessment mentioned before, each
participant in the EG received 5 additional patient-centered nursing interventions. The
community health nurses conducted a total of 452 usual care visits during the study period,
with an average of 2.26 (SD = 1.34) weekly visits per participant. The construction of the
nursing intervention was based on the theoretical framework of the prevention strategies
from the Neuman System Model [14] and from the Mapping Intervention Model of Bartholomew et al. [15]. It was completed with recommendations from different recent evidencebased guidelines as well as from geriatric-friendly hospital recommendations [15–21].
All nursing interventions were dispensed by the research geriatric clinical nurse during
their home visits. This research nurse was trained by the PI over 3 days with the aim to assess
delirium symptoms with the CAM and the health status of the participants, and to apply the
5 person-centered nursing interventions. These 5 interventions were structured according
to 6 domains (assessment, detection, monitoring, support, dispensed care, health promotion,
and education), 15 nursing intervention protocols, and covered 70 nursing activities (table 1).
The interventions had been judged previously and accepted by a panel of community nursing
experts. Furthermore, the nursing interventions were adapted and standardized after being
pretested with 5 discharged home-dwelling older patients. A user guide was developed with
the aim to structure and standardize application by the research certified graduate nurse
(CGN). This procedure permitted the interventions to be patient-centered during the home
visits by selecting the most appropriate domains, nursing activities, and nursing protocols in
relation to the clinical status of the older adults and the presence/absence of delirium
symptoms or risk factors [17].
Each intervention started with an assessment of the physical and cognitive status of
the patient including the CAM, pain, and biologic parameters such as blood pressure,
temperature, heart rate, glycemia, oxygen saturation, and pain evaluation. In addition,
delirium risk factors were also assessed such as constipation/diarrhea, dehydration, infections, and additionally prescribed/over-the-counter medications. Subsequently, the
nursing interventions provided took into consideration the assessed health status and
delirium risk factors. Finally, each intervention was concluded with 2 or 3 oral health
promotion recommendations to the participant and informal caregiver. The first intervention was made within 2 days after having received consent of the participants. Interventions 2–5 were conducted at 3, 7, 14, and 21 days after their consent. This interval was
based on the average duration of a delirium episode, which usually varies between 3 and
7 days [2].
Data Collection

Two assessment visits were planned for all participants at an interval of 30 days (M1
and M2). The full investigation took place during M1, and the PI collected data by using
patient records and patient interview. Before each patient-centered nursing intervention,
delirium symptoms/signs were assessed with the CAM by the CGN. During the study
period, the PI assessed the fluctuation of the cognitive status in all participants with the
CAM using patient records. At M2, the PI assessed the health status evolution of the participants using the CAM, the MMSE and the ADL/IADL. The health data collected by the PI and
the CGN were blinded to the treatment conditions and the previous data. During the study
period, the treatment fidelity and the amount of the planned usual care was followed up
in both groups.
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Table 1. Summary of 15 patient-centered multi-component nursing interventions protocols at home
Clinical assessment
after hospitalization

Nurse-led intervention

Protocol

Usual home
care protocol

Delirium risk factor
rate

Assessment of delirium risk factors among the discharged older
patient.

Applying the clinical
assessment checklist

None

Cognitive impairment
and/or disorientation
after hospitalization

Provide lighting, signs, calendars and clocks.
Reorientation of the individual to time, place and person.
Introduce cognitively stimulating activities such as
reminiscence, preferred music or storytelling.

Orientation and cognitive
therapeutic activities

None

ADL/IADL performance
and needs of assistance
at home

Encourage accepting aid and assistance for the ADL/IADL
activities with the aim to find independency for daily activities
of living as quickly as possible.
Balance between autonomy/privacy and assistance.

ADL/IADL assistance

None

Dehydration

Encourage to drink at least 1.5 l parenteral fluids. Use mouth
dehydration assessment to assess dehydration.

Hydration

None

Post-discharge
constipation

Encourage fluid intake, fiber-enriched alimentation and
mobility, especially among post-surgery opioid-treated older
adults to restore daily toilet visit.

Anticonstipation after
hospitalization

None

Hypoxia

Assess for hypoxia with portable saturation device.
Encourage regular physical activities to enhance
pulmonary capacities.

Hypoxia protocol based
on EBP in hypoxia in the
home care setting

None

Post-discharge
immobility or limited
mobility

Encourage mobility and outside walks. Use walking aids to
prevent falls. Develop a daily and weekly mobility program in
collaboration with informal caregivers and physiotherapist.

Mobilization protocol

None

Infection prevention

Regular assessment for pulmonary, urine tract, skin and other
infections. Implement health education and promotion to
prevent/detect infections.

Monitoring of infections
Use assessment/
prevention of skin,
urinary tract and
pulmonary infections

None

Polymedication, overthe-counter medications
and alcohol abuse

Review medication for type and number of medications. Health
education and promotion of the danger of auto-medication,
over-the-counter medication, psychoactive medication,
analgesia and alcohol use.

Psychoactive medication
and healthy aging
protocol

None

Post-discharge pain

Assess for pain at each home visit, inform informal caregivers of
the importance to treat pain.

Pain management
protocol

None

Nutrition at home

Encourage to consume equilibrated meals 3 times a day.
Propose in collaboration with the informal caregivers’
assistance to prepare meals or to use the home-meal delivery
service. Encourage regularly dentist visits.

Equilibrated feeding
protocol

None

Sensory impairment

Resolve reversible cause of the sensory impairment. Ensure
that hearing and visual aids are available, working and used by
those who need them.

Vision protocol
Hearing protocol

None

Sleep disturbance

Avoid nursing procedures and medication schedule during
sleep. Reduce the number of visits late at evenings and avoid
noise during the night.

Sleep enhancement
protocol

None

Securing living
environment at home

Assessment of fall risk by an occupational therapist. Eliminate
all potential risks to fall such as carpets and steps. Equip the
bathroom with aids to facilitate toilet use, bathing and
showering

Security and fall
prevention protocol at
home

None

Reinforcing social
network

Prevent loneliness and social isolation. Encourage
communication, social network propositions and visits of close
friends without overstimulating.

Social network protocol

None
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Table 2. Basic assessment of sociodemographic characteristics, health status, and delirium risk factors of the
participants

Variables
Age, years
Average
Gender
Female
Civil state
Single
Married/partner
Divorced/separated
Widowed
Living with
Partner/spouse
Close family member
Education
Primary
Secondary
Professional
University
Raison for home health care
Accident
Illness
Respite care informal caregivers
Usual care home visits
Average
Health status – comorbidities
Average delirium symptoms
Average MMSE
IQCODE
ADL/IADL functional status
CIRS-G
Depression GDS-30
Nutritional status – BMI
Pain assessment – EVA
Pharmacological delirium risk factors
Average number of medication
Delirium high risk medicationd
Delirium medium risk medicationd
Delirium uncertain risk medicationd
Nonpharmacological delirium risk factors
Urinary in-dwelling catheter/wound
Conflict with partner/spousee

EG (n = 51)

CG (n = 52)

p

82.92 (6.73)

83.50 (7.62)

0.249a

33 (64.6)

34 (65.4)

0.942b
0.664c

3
21
4
23

3
18
2
29

23
6

15
4

3
20
19
9

10
18
13
11

13 (25.5)
38 (74.5)
0 (0)

14 (26.9)
36 (69.2)
2 (3.8)

2.26 (1.34)
2.71
23.96
3.69
32.16
13.45
9.10
23.62
2.73
6.22 (2.87)
1.16 (1.20)
0.71 (0.67)
4.35 (2.37)
16 (31.4)
29 (56.9)

2.28 (0.84)
2.38
23.81
3.67
32.02
14.04
8.32
23.26
3.37
6.42 (2.69)
1.06 (1.03)
0.69 (0.85)
4.63 (2.29)
18 (34.6)
25 (48.1)

0.624c
0.158b

0.353a
0.916a
0.395a
0.873a
0.895a
0.938a
0.354a
0.432a
0.678a
0.367a
0.706a
0.655a
0.929a
0.541a
0.726c
0.372c

Figures are SD or percentages.
a
Student’s t test. bFisher’s exact test. cPearson’s χ2 test. dFollowing the American Geriatrics Society 2012
Beers Criteria Update Expert Panel. e Information mentioned in the patient record.

Dependent Variables

Delirium Symptoms
Delirium was assessed using the French version of the CAM [22, 23]. The CAM is a 9-item
instrument developed to assist clinicians who have no formal psychiatric training used to
quickly and accurately identify delirium in patients. The CAM was compared with other
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instruments and found to have the best combination of ease and speed of use, reliability and
validity [24]. It has been considered suitable for bedside use to identify patients with delirium.
The research nurse filled in the CAM after a structured interview. The delirium symptoms/
signs assessed were: (a) sudden onset or fluctuating course of disorientation; (b) inattention;
(c) disorganized thoughts; (d) altered level of consciousness; (e) disorientation; (f) memory
impairment; (g) perceptual disturbances; (h) psychomotor agitation/retardation, and (i)
altered sleep-wake cycle.
Delirium was assessed and documented by clinically observing the 9 symptoms/signs
described in the CAM. Afterwards, the collected data were analyzed dimensionally as this is
sometimes considered less arbitrary than a categorical analysis (delirium vs. no delirium),
especially when psychopathology or behavior are best observed as a dimensional condition
[25]. Moreover, older adults can have a subsyndrome delirium without presenting all the
criteria for a delirium diagnostic after having been discharged. Consequently, we used the
dimensional clinical observation that increases the detection of delirium and its symptoms
[26–28]. CAM scores were assessed at M1, before the patient-centered interventions in the
EG, in patient records, and at M2. A well satisfactory interrater ratio was obtained between
the PI and the CGN concerning the assessment of the CAM with a Cohen’s kappa of 0.79 [29].
Cognitive Assessment
The cognitive level was assessed using the MMSE [30, 31] by regrouping the 7 domains
of cognitive functioning. The 11-item instrument measures orientation, memory, language,
and psychomotor skills. The sum of the scores varies from 0 (severe cognitive impairment)
to 30 (no cognitive impairment). A score of <24 points was considered as the cutoff point for
cognitive impairment. The MMSE was mostly assessed by the PI, and the instrument presented
good psychometric proprieties [32]. An excellent interrater ratio was obtained between de
PI and the CGN with an intraclass correlation of 0.92.
Functional Assessment
Several studies reported that the functional status of home-dwelling older adults is most
appropriately assessed by adding the scores of autonomy in the ADL/IADL [33, 34]. This
study adopted this approach and assessed the functional status by adding the scores of the
Katz Index of ADL [35] and the Lawton Index of IADL [33, 36]. The ADL scale is a well-established and documented tool [37] used to assess independency versus dependency in the areas
of bathing, dressing, transfer, toileting, incontinence, and feeding. The IADL scale assesses
independency versus dependency in more complex areas of daily living such as: using the
telephone; shopping; preparing meals; cleaning and laundry; using public transport;
management of medication and finances, and the maintenance of the house [38]. The ADL/
IADL was mostly assessed by the PI and sometimes by the CGN, and an excellent interrater
ratio was obtained between the PI and the CGN with a Cohen’s kappa of 0.85.
Other Variables

The participants’ sociodemographic characteristics (table 2) and confounding variables
were collected from the patients’ home care chart. Based on the systematic review of the NICE
team [20], 4 confounding variables, i.e. age, cognitive impairment (MMSE), polymedication
(number of medication) and comorbidities [Cumulative Illness Rating Scale for Geriatrics
(CIRS-G) rate], have been used to adjust our results (table 3).
The PI assessed the general health status of the patients. More precisely, comorbidity was
measured using the CIRS-G [39], depression with the 30-item Geriatric Depression Scale
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Table 3. Distribution of delirium symptoms among participants between M1 and M2

Delirium
symptoms

M1
EG (n = 51)

CG (n = 52)

EG (n = 51)

CG (n = 52)

0 symptom
1 symptom
2 symptoms
3 symptoms
4 symptoms
5 symptoms
6 symptoms
7 symptoms
8 symptoms

4
11
12
8
6
7
1
2
0

6
15
9
8
8
4
2
0
0

7
18
10
12
1
1
1
0
1

6
10
14
12
4
0
4
0
2

a

p value

0.668a

M2

p value

0.337a

Fisher’s exact test.

Table 4. Outcomes of dependent variables before and after a nursing intervention to prevent and detect
delirium symptoms among discharged home-dwelling older adults

Outcomes

EG
(n = 51)

CG
(n = 52)

p value

p value after adjustment
for confounding variablesg

Delirium symptoms
Cognitive impairment
Functional impairment

1.90 ± 1.56a
25.06 ± 3.63b
29.16 ± 8.53c

2.50 ± 1.90
23.81 ± 5.04
31.31 ± 9.71

0.084d
0.152e
0.235f

0.046g, *
0.015g, *
0.033g, *

* p < 0.05.
a Mean number of symptoms ± SD. b Difference in the MMSE. c Mean score ± SD on the ADL/IADL. d MannWhitney U test. e t test for independent samples. f Confounding variables: age, polymedication, cognitive
impairment, and comorbidities. g ANCOVA for the confounding variables cognitive impairment (MMSE), age,
comorbidities, and polymedication.

(GDS) [40], dementia with the Informant Questionnaire on Cognitive Decline in the Elderly
(IQCODE) filled out by a close family member [41], pain using the EVA [42], and nutritional
status using the BMI [43]. Prescribed medications, hospitalizations in the previous year, and
nonpharmacological delirium risk factors were assessed using the patients’ chart. For this
study, an assessment tool was developed as a checklist [44]. Table 4 presents the health status
and the delirium risk factors of the participants.
Data Analysis

Comparisons between and within the groups were performed and the statistical tests
were selected depending on the type of the variables. Baseline characteristics, delirium
symptoms, and cognitive and functional impairment were compared between the EG and the
CG using Fisher’s exact and Student’s t tests. The number of delirium symptoms were counted
and compared between the interventions, the usual care and M1 and M2 for both groups.
To estimate the effect of the interventions, Student’s t tests for paired and independent
samples were used. Covariance analyses (ANCOVA) were performed to adjust the outcomes
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3.0
2.5
2.0

2.71
2.38

EG

CG
2.50
1.90

1.5
1.0
0.5
0

Time interval of 1 month

Fig. 2. Number and evolution of CAM scores among the participants of the EG and the CG during the study
period. Average of delirium symptoms/signs during the study period in the EG (n = 51) and CG (n = 52). 798
delirium assessments in the EG (244 assessments during the interventions, 452 delirium assessments during
usual care, 51 delirium assessments during M1, and 51 delirium assessments during M2); 588 delirium assessments in the CG (484 assessments during usual care, 52 assessments during M1, and 52 delirium assessments during M2).

for confounding variables (age, cognitive impairment, polymedication, and comorbidities).
All statistical tests were done with the IBM Statistical Package for Social Science (SPSS®)
version 21 [45]. Statistical significance was established at p = 0.05 with all tests being twotailed. Confirmed analysis approaches were used to assess the delirium symptoms/signs with
the CAM, documented in the patient records after providing usual care by the community
health nurses [46, 47]. Qualitative data to assess feasibility and acceptability were summarized using content analysis [48, 49].
Results

EG and CG did not differ significantly in sociodemographic characteristics, health status or
delirium risk factors. The majority of the participants in both groups were composed of widowed
female older adults (>82 years), living alone, with a primary or professional education level. Loss
of independency after an acute illness was the most important reason for home health care. The
health status of the older participants showed the presence of comorbidities, elevated means of
symptoms and signs of cognitive impairment, delirium and depression, polymedication (up to
>6 medications daily), and the presence of stress due to conflictual situations (table 4).
Distribution and Evolution of the Delirium Symptoms
The EG and the CG did not differ significantly between M1 and M2. However, the number
of participants with ≥4 delirium symptoms in the EG decreased substantially (16 vs. 4) at M2
compared with those in the CG (14 vs. 10; table 2).
Delirium Signs/Symptoms
As expected and largely documented in the literature [2], delirium symptoms/signs fluctuated largely in both groups. However, a substantial decrease in the delirium symptoms was
observed in the whole EG during the study period and at M2, but less in the CG in which the
delirium symptoms even increased at M2. During the study period, 798 delirium assessments
with the CAM were conducted in the EG and 588 in the CG (fig. 2).
There were no statistically significant differences in the mean scores between the EG and
CG at M2 (p = 0.085), although a promising effect in the direction of our hypothesis of the
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nursing intervention strategy at M2 on the CAM scores in the EG compared to the CG (p =
0.395 vs. 0.085; table 3) was observed. Furthermore, there was a significant difference in the
EG with a score of 2.71 at M1 versus a score of 1.90 at M2 (p = 0.003), but no statistically
significant difference was found in the CG (2.36 vs. 2.50; p = 0.781).
The potential influence on the CAM scores of covariates such as MMSE, polymedication,
age, and CIRS-G were calculated. A significant difference in the mean scores of the MMSE
between the EG and the CG (p = 0.046; table 3) was found. More severe cognitive impairment,
as measured by the MMSE at M1, was associated with higher CAM scores at M2 (p = 0.000)
(online suppl. table 5 and 5a; see www.karger.com/doi/10.1159/000375444 for all online
suppl. material).
Cognitive Functioning
There was no statistically significant difference between the EG and CG, neither at M1
(p = 0.873) nor at M2 (p = 0.152; table 3), in cognitive functioning. However, the evolution
of the mean scores of the MMSE between M1 and M2, with a significant difference being observed in the EG (p = 0.005) as opposed to the CG (p = 1.000).
The covariate analysis herein revealed the influence of the confounding variables
cognitive impairment, polymedication, age, and comorbidities on the MMSE scores at M2. A
statistical difference was found in the mean scores of the MMSE between the EG and the CG
(p = 0.015; table 3). The lower the MMSE score at M1 the lower the improvement at M2 (p =
0.000) (online suppl. table 6 and 6a).
Functional Status
No statistically significant difference was found for the ADL/IADL scores between the
groups at M1 (p = 0.938) and M2 (p = 0.235; table 3). However, a significant improvement of
ADL/IADL performance between M1 and M2 was seen for the EG (p = 0.000) as opposed to
the CG (p = 0.348).
A covariance analysis was also performed using the confounding variables MMSE, polymedication, age, and CIRS-G on ADL/IADL scores at M2. We found a statistical difference in
the mean ADL/IADL scores between the EG and the CG (p = 0.033; table 3). The more ADL/
IADL and comorbidity rates were important at M1, the more difficult it was for the patients
to recuperate functional impairment at M2 (ADL/IADL at M1, p = 0.000; comorbidities at M1
p = 0.013) (online suppl. table 7 and 7a).
Feasibility and Acceptability of the Intervention and the Study

Study
A 6-month recruitment strategy was effective with a total of 196 eligible older adults;
58% (113/196) agreed to participate and the overall retention rate reached 91% (103/113).
The computerized blocked randomization with opaque sealed envelopes containing the
group assignments was adequate to allocate comparable participants in the EG and the CG.
The time needed to fill in the instruments for the health status and the delirium risk factors
at M1 and M2 varied between 30 and 210 min (mean = 75 min) at M1 and between 23 and
150 min (mean = 39 min) at M2. The time to fill in the CAM using the patient records varied
between 15 and 35 min (mean = 21 min). Data on health behavior, health status, treatments,
frequency of planned care, hospitalizations, institutionalization, and deaths were available
through patients’ home care records. The transcriptions of the observation notes of the home
care nurses were incomplete for 77% of the patients.
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Table 5. Duration of the patient-centered nursing interventions

Intervention

Intervention 1
Intervention 2
Intervention 3
Intervention 4
Intervention 5
1

p value1

Duration, min
min

max

mean (SD)

95% CI

10
10
5
5
5

120
120
180
120
150

66.4 (25.7)
61.4 (24.6)
59.1 (31.6)
55.5 (23.8)
54.0 (27.3)

57.6 – 72.3
55.3 – 0.1
50.9 – 69.8
49.4 – 64.0
45.7 – 62.3

–
0.004*
0.002*
0.013
0.027

Bonferroni correction of the p value. * Significant with a p value <0.013.

Intervention
A total of 244 patient-centered nursing interventions were conducted for the 51 participants of the EG: 44 received 5 nursing interventions, 3 received 4, and 4 received 3 (fig. 1).
The duration of the interventions varied between 5 and 180 min (mean = 59.8 min; table 5).
The participants and their informal caregivers accepted all interventions (n = 244). The home
care nurses mentioned the positive feedbacks they received from the EG participants who
indicated that the nursing interventions did not cause security issues or any physical (falls)
or psychological (increasing anxiety) events. Almost all participants and their informal caregivers in the EG (44/51) expressed that the interventions generated benefits during posthospitalization. A total of 106 (43%) interventions were made in the morning (8–12 a.m.) versus
138 (57%) in the afternoon (1–7 p.m.). No difficulty was observed during these interventions
including problems of intensity in the health promotion or health education activities or
physical fatigue/exhaustion. An important barrier for the patient-centered nursing interventions to participants with mobility impairment was related to clutter living spaces with
unfixed carpets and inaccessible elevators. In addition, participants with advanced cognitive and hearing impairments or multiple delirium symptoms/signs needed the presence of
an informal caregiver or family member to receive adapted interventions.
Discussion and Conclusion

This randomized pilot trial is the first attempt to detect and recover delirium among
discharged home-dwelling older adults using a tailor-made patient-centered nursing intervention. Results are promising; they suggest that the nursing intervention leads to a decrease
in delirium symptoms/signs in older adults when compared to usual home care [50]. This
represents a breakthrough in home health care research, protecting frail older adults at home
after a hospitalization or acute illness from developing delirium.
The different facets of the patient-centered home nursing care intervention, including the
general follow-up, monitoring of medication use, health promotion, health education, encouragement and stimulation of ADL/IADL, and self-care, as well as the support of the informal
caregivers may explain this effect. The number of delirium symptoms/signs decreased during
the study period among the participants in the EG with at least 1 delirium symptom/sign at
M2 compared to the participants in the CG. Furthermore, the cognitive status of the participants in the EG improved when compared to that in the CG. These findings highlight the fact
that when adequate nursing is provided, enhanced (at least partially) reversibility of cognitive impairment among older patients after hospitalization can be observed. Although the
assessment of delirium symptoms/signs with the CAM, using clinical patient records, showed
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to be accessible, there is a risk of delirium underdetection by incomplete clinical observations
in the patient records. Further studies should explore innovative strategies to collect daily
health data among home-dwelling older adults at risk or with delirium symptoms/signs.
Similarly to the delirium and cognitive improvement, the intervention substantially
increased ADL/IADL performance in the EG group that contrasts with an only slight increase
in the CG. However, IADL were less likely to improve, maybe due to more persistent executive
impairment as suggested elsewhere [51].
Improving physical and mental health of discharged older adults contributes to their
chances to remain at home in the best possible health condition. This may not only be beneficial
on the individual level but also on the public health policy level. This will allow a maximal
number of older adults to stay at home as long as possible, even after a delirium episode.
However, there are no similar studies to support this statement. Nevertheless, the patient
sample of this study may be quite representative of elderly subjects prone to developing
delirium. Thus, the average age among the participants was representative of that of older
adults requesting home health care in Switzerland [52]. A third of the participants presented
significant cognitive impairment at M1, which corroborates recent results from other studies
[53, 54]. Almost all the participants had functional impairment at M1, which corroborates the
results of recent studies on functional impairment among discharged older adults and showed
an important patient vulnerability and care needs, as well as a high prevalence of multifactorial
delirium risk factors [55, 56]. These findings suggest that older patients are at a high risk of
developing physical and cognitive deterioration during or after hospitalization; hospitalization
should be considered an important delirium risk factor. As a consequence, limiting physical and
cognitive decline during hospitalization may be an effective delirium prevention strategy [13].
Concerning the strengths of this clinical nurse-led intervention study, a very low dropout
rate was observed, which suggests high interest, motivation, and care need levels of the
participants and their informal caregivers. As participants, informal caregivers, and community health care nurses expressed their satisfaction and acceptability of the different
components and the dose of the intervention strategy, it appeared to be feasible and well
acceptable. Furthermore, the dimensional approach in conducting nurse-led research to
detect and analyze delirium symptoms/signs and to consider the clinical features of subsyndrome delirium could be a very promising approach to optimize the detection of delirium in
different health care settings. Similarly, and complementary to what was mentioned before,
informal caregivers could play a key role in documenting symptoms and signs of delirium at
home after discharge from hospital [57].
The use of the CAM may be a minor shortcoming, as it has not been validated among
home-dwelling older adults [27]. The assessment of delirium symptoms/signs with the CAM
using clinical patient records seems feasible; however, there is a risk of delirium underdetection by incomplete records. Due to overlapping symptomatology, subsyndromal delirium
may have been confounded with other cognitive disorders [58]; the sample size is also
minimal. Thus, this pilot study should be replicated by a statistically full-powered multisite
study to confirm the effectiveness of our nursing intervention built in order to detect, prevent,
and improve delirium after hospital discharge among home-dwelling older adults. This trial
now allows calculating the sample size for a full-powered clinical trial by including a clinical
difference of two delirium symptoms, a β of 0.80 (bilateral, two-tailed), an effect size of 0.34,
and an α of 0.05. In this scenario, at least 134 participants are needed in each group. Increasing the effect size to 0.50 while keeping similar parameters would require a sample size of at
least 75 participants in each group to detect an effect of the intervention.
This pilot study offers the first evidence of the beneficial effect of a nurse-led patientcentered nursing intervention to improve delirium at home. Participants, caregivers, and
home care nurses expressed satisfaction and acceptability at the different stages of the study,
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and the dose of the intervention appeared to be feasible. This promising result is an innovated
breakthrough to enhance and prevent the devastating consequences of delirium among
home-dwelling older adults. This substantial innovation presents a major potential to develop
similar research projects in collaboration with informal caregivers and community health
care workers with the final aim: keeping older adults at home in an optimal health condition.
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