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Abstract

Background: Although educational interventions are recommended in Alzheimer's disease (AD), studies assessing
the impact of interventions such as “therapeutic patient education” are scarce. Indeed, the intrinsic nature of the
disease is considered a barrier to patients’ involvement in such approaches. We aimed to evaluate an intervention
by using a “dyadic” approach (patient and caregiver) in both intervention and assessment.

Methods: THERAD is a monocentric, randomized, controlled trial assessing the effects of a 2-month educational
programme in mild to moderately severe AD patients among 98 dyads (caregiver/patient) on caregiver-reported
patient quality of life (QOL) at 2 months. Community-dwelling patients and their caregivers were recruited in
ambulatory units of the French Toulouse University Hospital. Self-reported patient QOL, autonomy, behavioural and
psychological symptoms and caregiver QOL and burden were collected at 2, 6 and 12 months. Linear mixed
models were used in modified intention-to-treat populations. We also performed sensitivity analysis.

Results: A total of 196 dyads were included, 98 in each group. The mean age of the patients was 82 years, 67.7%
were women, diagnosed with AD (+/- cerebrovascular component) (mean MMSE =17.6), and 56.9% lived with a
partner. The mean age of the caregivers was 65.7 years, and 64.6% were women (52.3% offspring/42.6% spouses),
with a moderate burden (mean Zarit score = 30.9). The mean caregiver-reported patient QOL was lower than the
self-reported QOL (2861 vs. 33.96). We did not identify any significant difference in caregiver-reported patients’ QOL
(p = 0.297) at 2 months, but there was a significant difference in self-reported patients’ QOL at 2 months (p =
0.0483) or 6 months (p = 0.0154). No significant difference was found for the secondary outcomes. The results were
stable in the sensitivity analyses.

Conclusions: This randomized controlled trial assessing an educational intervention in 196 dyads (Alzheimer's
disease affected patient/caregiver) highlights the need to better consider the patient’s point of view, since only the
self-reported QOL was improved. Additional studies using this dyadic approach are necessary in targeted
subpopulations of caregivers (spouse vs. child, gender) and of patients (severity of cognitive impairment or
behavioural disturbances)
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Trial registration: THERAD study NCT01796314. Registered on February 19, 2013.
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Introduction

Alzheimer’s disease (AD) patients’ care and support of
their family is a major issue in the health care systems of
Western countries [1]. By affecting one’s cognition, emo-
tional processes and behaviour, AD modifies the nature
of the relationship between the person and his or her
caregiver, usually a relative, and consequently the role of
each individual in the family and social sphere [2]. Even
if this change is sometimes positive for the relationship,
it can lead to what has been called a “burden”, which,
shouldered by informal caregivers, has been reported in
the literature as causing poor physical and mental health
(depression, cardiovascular disease, anxiety) [3].

Unfortunately, there is currently a lack of safe and suf-
ficiently effective pharmacological treatment to alleviate
AD symptoms and their consequences on family life,
leading to nonpharmacological therapies being placed at
the forefront of therapeutic strategies [4].

Among the variety of nonpharmacological interven-
tions designed to meet the complex needs of this
population, despite not always being tested in high-
quality trials, “psychoeducational approaches” have be-
come increasingly popular over the last two decades
[5]. Several types of psychoeducational strategies have
been developed in AD, mostly offered either to care-
givers or patients but, only recently, to the dyad (pa-
tient/caregiver). They mainly belong to
multicomponent interventions, including a formalized
educational programme and/or psychological support
and/or respite and/or pharmacological treatment [6,
7]. The literature has reported positive effects for
these multicomponent interventions, including psy-
choeducational interventions on caregivers’ outcomes,
such as knowledge and feelings of competence [8],
depression [6], physical and mental health [9], anxiety
[10], well-being and quality of life [11] and burden [7,
12, 13], as well as on the patients’ behavioural and
psychological symptoms of dementia (BPSD) [14],
well-being [15] and admission to long-stay care [16].
Negative results were reported for the patients’ mood
or cognition [17] and autonomy [18].

However, no study has evaluated an educational
programme in isolation. The two interventions with the
most “educational” content (not purely due to the inclu-
sion of caregiver support) are DAISY [19] and AIDMA
[18] but did not show any efficacy on patient outcomes:
cognition [19] autonomy [18], quality of life (QOL) or
behaviour [18, 19], or on the caregivers’ depression,

burden or QOL despite improvements in the “sense of
competence” of the caregiver [19].

The most effective model of “educational interven-
tion”, called therapeutic patient education (TPE), is a
“tailored person-centred lasting component of patient
management”, recommended for use with 60 diseases by
the World Health Organization (WHO) and shown to
be effective in many chronic conditions [20]. TPE is rec-
ommended in AD routine care [21], but there is cur-
rently a need for additional evidence about the most
relevant manner to implement it. TPE aims to develop
disease awareness and skills for self-management behav-
iours through validated tools delivered by specifically
trained health professionals. TPE can induce self-
management behaviours and changes in patients’ life-
styles in many chronic conditions (e.g. self-monitoring
of asthma [22], adherence to medication in HIV/AIDS
[23], health behaviours in general in cardiac rehabilita-
tion [24]). However, in AD, the intrinsic characteristics
of the disease (cognitive impairment and anosognosia)
have long been considered a real barrier to TPE imple-
mentation by AD patients themselves. Indeed, the pa-
tient’s ability to acquire new skills has been assumed to
be so impaired that it constitutes an obstacle to his or
her involvement. For this reason, the caregiver, who
bears a substantial burden, appeared first as the “real
beneficiary” of any TPE approach in AD and the tar-
geted population of TPE programmes in trials [25].
Nevertheless, psychoeducational approaches targeting
caregivers (or both patients and caregivers) can poten-
tially modify the caregiver’s attitude, as demonstrated in
paediatric care [26] and psychiatric care [27] to the
benefit of the patient [27]. Thus, in light of these data,
we assumed that TPE could induce a change in the care-
giver’s attitudes towards the AD patient, secondarily
leading to a positive impact on the patient’s quality of
life. We therefore designed a trial assessing the impact
of a TPE programme on AD patients’ QOL from a
“dyadic” perspective (caregiver/patient) [28] in both
intervention and assessment by considering the “dyad”
as the true beneficiary.

Methods

Study design

THERAD (Therapeutic Education in Alzheimer’s Dis-
ease NCT01796314 in clinicaltrials.gov) is a mono-
centric, randomized, single blind, controlled trial
assessing TPE in AD. Investigators and raters were


mailto:NCT01796314
http://clinicaltrials.gov

Villars et al. Alzheimer's Research & Therapy (2021) 13:152

blinded to group allocation. Details of the study protocol
have been published previously [29].

Participants

In total, 196 dyads (patient/caregiver) were recruited. Pa-
tients were community-dwelling AD patients of all ages
suffering from mild to moderately severe AD (Mini-
Mental State Examination (MMSE) [30] score 11-26),
with or without a cerebrovascular component, receiving
support from a family caregiver (nonprofessional family
member living with the patient or providing support at
least 3 times a week or 8 h a week) were eligible for in-
clusion. The AD diagnosis was based on DSM-IV cri-
teria, imaging (magnetic resonance imaging or
computed tomography scan) and biology. Recruitment
was performed in the memory clinic and geriatric units
of the Toulouse University Hospital (TUH) between 1
January 2013 and 31 December 2015.

We conducted a sample size estimation based on the
existing literature [31, 32] and a pilot study we previ-
ously carried out [33]. The size was initially 170 dyads;
however, during data monitoring, an unexpected 11% of
unexploitable data for the primary outcome led us to in-
clude 26 additional dyads. This methodological choice
appeared to be important for maintaining the statistical
power of the results.
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Intervention
The intervention consisted of a TPE programme of 2
months duration, as described in Fig. 1.

The intervention involved two individual sessions for
patients and two for caregivers: at baseline (MO) and
after 2 months (M2)). Additionally, the caregivers re-
ceived four weekly group sessions (S1- S4) between MO
and M2. Individual and group sessions were conducted
in the geriatric department of the TUH in a dedicated
room of the ambulatory unit.

In the intervention group, each member of the dyad
underwent a baseline “educational diagnosis”, the first
step of TPE. The patient was questioned by semidirec-
tive interviews on his or her representations and beliefs
about AD, life history, needs and requests. In a more
open interview, the caregiver was questioned about his
or her feelings and concerns, which helped in formulat-
ing a meaningful project for the dyad involving reachable
goals and identifying skills to be acquired or strength-
ened. The individual session for the caregiver was 45
min, while the patient’s session was more variable be-
tween individuals (from 15 to 45 min).

The four weekly group sessions for caregivers were 3 h
long and performed in small groups of six caregivers by
multidisciplinary trained health professionals. Each ses-
sion aimed to develop the caregivers’ understanding of
their relatives’ illness (knowledge about the disease, crisis

Intervention group | |

Control group

Patient
Individual session
: educational
diagnosis _

Caregiver
Individual session
: educational

diagnosis

MO Visit : Patient : CGA + QOL (caregiver reported and self reported), MMSE, NPI, ADL, IADL / Caregiver : Zarit, mini GDS, NHP *

Caregiver Patient

Group session S1

Group session S2
Group session S3

Group session S4

Phone call 1
Phone call 2
Phone call 3

Phone call 4

* CGA: Comprehensive Geriatric

Individual session
: educational
diagnosis
assessment

Individual session
: educational

diagnosis
assessment

M?2 Visit : patient : c6a + QoL (caregiver reported and self reported), MMSE, NPI, ADL, IADL / Caregiver : Zarit, mini GDS, NHP*

QOL : Quality of life (Logsdon)

MMSE: Minimental State
Examination

NPI: Neuropsychiatric Inventory
ADL: Activities of Daily Living

IADL: Instrumental Activities of

M6 Visit : patient : cGa + oL (caregiver reported and self reported), MMSE, NPI, ADL, IADL / Caregiver : Zarit, mini GDS, NHP*

Daily Living

GDS: Geriatric Depression scale

M12 Visit : patient : cca + oL (caregiver reported and self reported), MMSE, NPI, ADL, IADL / Caregiver : Zarit, mini GDS, NHP*

NHP: Nottigham Health Profile

Fig. 1 Design of the THERAD study intervention
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management of distressing or disruptive BPSD) and cop-
ing strategies (e.g. to adapt the communication style in
stressful situations, strategies to find resources and a
general understanding of care pathways) [29, 33]. The
content used pedagogic methods and tools (storytelling,
brainstorming, drawings, videos, quizzes) [34] designed
to be reproducible. Each collective session was provided
by the same professionals: a geriatrician and a nurse (S1
and S2) (a pharmacist also designed S2), a nurse and
psychologist (S3) and a nurse and social worker (S4).
The focus for the patient was the increase in their well-
being in the daily caregiving relationship.

Last, just before the M2 visit, each member of the
dyad benefitted from their second individual session to
reformulate their objectives and classify them as
“achieved” or “to reach”. Additional advice was delivered,
and satisfaction was collected from a questionnaire com-
pleted by both patients and caregivers. No joint session
had been implemented.

The control group was designed as an “attention con-
trol group” (participants receiving social attention as
subjects in the intervention group—but no other ele-
ments of the intervention). Indeed, participants benefited
from routine medical care, and caregivers received
phone calls of a short duration (5 min) as a control con-
dition, comprised of nonspecific and open-ended ques-
tions (“Did any change in your situation happen?” “How
are you? How is the condition of your relative?”) They
were delivered weekly to have the same frequency of in-
teractions with our team as subjects in the intervention

group.

Outcomes

The primary outcome measure was a change in the AD
patient’s QOL at 2 months, on the Logsdon QOL-AD
scale and rated by the primary caregiver [35]. The Logs-
don QOL-AD is a 13-item questionnaire that uses a 4-
point Likert scale, with scores in the range 0—52 points.
This scale has been validated both for self-reporting (if
MMSE scores > 11) and proxy (caregiver) reporting. We
also collected the self-assessed Logsdon QOL-AD scores
as a secondary outcome at 2, 6 and 12 months.

Several secondary endpoints were assessed at 2, 6 and
12 months: patient’s BPSD based on the Neuro Psychi-
atric Inventory (NPI) [36] and functional autonomy
based on the Activities of Daily Living scale (ADL) [37]
and the Instrumental Activities of Daily Living scale
(IADL) [38]; caregiver’s burden through the Zarit Bur-
den Inventory (ZBI) [39] and QOL based on the Not-
tingham Health Profile (NHP) [40].

We also collected several variables known to impact
the patient’s QOL [41]: caregiver’'s mood based on the
mini Geriatric Depression Scale (GDS) [42] and patients’
MMSE score [30]. Finally, patient and caregiver
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satisfaction data were collected from a questionnaire
completed at 2 months.

Statistical analysis

Baseline characteristics of the participants who were in-
cluded in the intention-to-treat (ITT) population (i.e. in-
cluding all randomly assigned participants) are presented
as the mean and standard deviation (SD) for quantitative
variables and as frequency and percentage for qualitative
variables. For some scales (Logsdon QOL-AD, MMSE,
ZBI), rare missing items were imputed up to 10% of the
total number of items, or, as proposed by Logsdon [35]
in the case of one or two missing items for the Logsdon
QOL-AD scale; otherwise, the score was considered
missing. The main imputation method used was the
mean score of the remaining items, except for the NHP
for which the proportionality rule was applied.

For continuous outcomes, linear mixed models, ad-
justed by the baseline data to take into account the re-
gression to the mean [43], were used to assess the effect
of the intervention (the mixed procedure from SAS).
Analyses were performed on a modified ITT (mITT)
population (i.e. including all randomly assigned partici-
pants with outcomes measured at baseline and with at
least one post-baseline visit). For the binary outcomes,
logistic mixed models in the ITT population, with the
baseline value included in the dependent variable, were
used (the Glimmix procedure from SAS).

For each mixed model, we included the following fixed
effects: baseline value (only for continuous outcomes),
intervention group, time as a continuous variable, and
interaction between group and time. The mixed models
included subject-specific random effects to take into ac-
count the intrasubject correlation: a random intercept to
take into account the heterogeneity of the outcome at
the first timepoint and a random slope (if significant) to
take into account the heterogeneity of the slopes be-
tween subjects.

Subgroup analyses were performed to study the effect
of the intervention according to the level of cognitive
function (MMSE) and caregiver burden (ZBI) using lin-
ear mixed models as described above.

Two sensitivity analyses were performed for the Logs-
don QOL score. The first analysis was conducted in the
per-protocol population, excluding major protocol viola-
tions (poor compliance). A good TPE observance was
defined by participation in 2 individual sessions and at
least three or four collective sessions. The second one
was performed with linear mixed models, including the
baseline value in the dependent variable to include all
randomized subjects and to model the trajectory with
additional time. SAS version 9.4 (Cary, NC, USA) soft-
ware was used for all analyses, and the statistical signifi-
cance was set as 5%.
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Results
A total of 196 dyads were included; 172 (87.8%) were
followed until 2 months, and 112 (57.2%) completed the
12-month visit (Fig. 2). The baseline characteristics of the
dyads are presented in Table 1. With regard to the pa-
tients, their mean age was 82 years, 67.7% were women,
16.9% had a bachelor degree or higher, 56.9% lived with a
partner, they were diagnosed with AD (or AD with a cere-
brovascular component) for a mean time of 15 months,
their mean MMSE was 17.65, 48.2% had at least one in-
capacity of ADL, and their NPI mean score was 21.7 and
49.2% were being treated with antidementia drugs. The
mean age of caregivers was 65.7 years, 64.6% were women,
they were mainly a close relative (52.3% were offspring,
42.6% were spouses), living at home with the patient
(53.3% spending a mean time of 21.67 h per week in care-
giving) with a moderate burden (mean ZBI score = 30.9)
and a low QOL (mean NHP score = 119.60). These char-
acteristics were well balanced between the groups, with
little heterogeneity in the patients’ comorbidities, demen-
tia aetiology, time elapsed since diagnosis, two NPI items
(hallucinations, apathy) or speech therapy.

Regarding compliance, 87 patients (88.8%) and 74
caregivers (75.5%) showed good TPE observance.

The estimated changes in outcomes from baseline are
presented in Table 2 and detailed below.

Quality of life caregiver-reported (Fig. 3A)
At 2 months, the change from baseline in the patient’s
QOL reported by the caregiver was 0.77 (95% CI [0.13,
1.66]) for the intervention group and 0.09 (95% CI [-
0.83, — 1.00]) for the control group, representing a non-
significant 0.68-point difference (95% CI [- 0.60, 1.95]; p
= 0.297) between groups.

The difference in QOL observed at 6 and 12 months
decreased to 0.33 and - 0.19, respectively, but was not
statistically significant.

Quality of life self-reported by the patient (Fig. 3A")
At 2 months, the self-reported patients’ QOL increased
by 0.72 (95% CI [- 0.44, 1.88]) for the intervention
group and decreased by - 0.98 (95% CI [- 2.19, 0.24])
for the control group, representing a significant 1.70
point difference (95% CI [0.01, 3.38]) in favour of TPE
(p = 0.0483), which was sustained at 6 months (1.74,
95% CI [0.34, 3.1]; p = 0.0154) but of borderline signifi-
cance at 12 months (p = 0.0575).

No statistically significant difference was found for the
other secondary outcomes.

Sensitivity analyses

The per protocol analyses produced stable conclusions
(Table 3). The effect observed for self-reported QOL
was enhanced (Fig. 3B, B).
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Subgroup analyses
Table 4 presents the results of caregiver-reported QOL
and self-reported QOL in the subgroup analysis.

We observed a significant effect of the intervention on
the caregiver-reported QOL at 6 and 12 months in the
subgroups of subjects with ZBI scores between > 40 and
<20 (p = 0.0129 and p = 0.0163, respectively) and at 2
months (p = 0.0390) in the subgroups with ZBI scores
between 20 and 40 and < 20.

There was no difference in the self-reported patient
QOL according to the level of burden (although we ob-
served a significant positive effect of the intervention in
the subgroup of subjects with ZBI score >40 at 2
months (p = 0.0069) and 6 months (p = 0.0026)) or the
MMSE scores (even though there was a significant posi-
tive effect of the intervention in the subgroup of the sub-
jects with MMSE score 15-20 at 2 (p = 0.0360) and 6
months (p = 0.0166)).

Last, of the 73 caregivers who completed the satisfac-
tion questionnaire at M2 (participation rate = 83.9%),
26% were satisfied (n = 19) and 74% were very satisfied
(n = 54).

Discussion

THERAD did not find any significant effect of TPE on
the caregiver-reported patient's QOL at 2 months but
there was a significant effect when it was self-reported
by the patient. No other significant effect on either pa-
tient or caregiver outcomes was seen. Several reasons
can explain this result. First, QOL is a multidimensional
relevant criterion and a key patient-centred outcome
[41, 44, 45] especially in AD care [46], and when meas-
uring the overall objectives of an educational interven-
tion [47], measuring the QOL of persons with dementia
is challenging because of the intrinsic nature of the dis-
ease: cognitive impairment, memory loss and anosogno-
sia [48—50]. Indeed, the patient’s ability to remember the
past and thus to identify changes and make choices
among items on a scale is affected by memory impair-
ment but also by a lack of insight [48] and anosognosia
[43, 44]. These symptoms, which are more prevalent as
the patient’s condition worsens [50], tend to increase
QOL scores and lead to a stability of QOL scores over
time [44]. For this reason, the validity of self-reported
QOL assessments by patients with dementia is a critical
issue [51]. Therefore, researchers commonly use the rat-
ing by the caregiver as a proxy of the patient’s QOL in
most dementia clinical trials and this is considered reli-
able [52]. However, this proxy rating may introduce bias
because of the influence of the caregiver’s point of view
and other factors that might influence their assessment
of the patient’s QOL [47, 53]. In fact, discrepancies have
been previously reported between self- and proxy-
reported QOL [45, 52, 54], with caregivers
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437 Dyads assessed for eligibility

Not recruited n=241: Severely affected patients
(MMSE<11), in nursing home, no caregiver or
caregiver providing less than 8 hours per week or 3
times a week, enrolled in another study

v

196 dyads (consent)

randomly assigned

1 consent withdrawal

A 4

98 dyads assigned to Intervention group ‘ ‘

97 dyads assigned to control group

9 discontinuations
1 Death
0 Severe Medical condition
3 Refusals to continue
1 Institutionnalisation
3 Protocol Violations
L 1 Lost to follow-up

A

9 discontinuations
0 Death
2 Severe Medical conditions
1 Refusal to continue
6 Institutionnalisations
0 Protocol Violation
0 Lost to follow-up

v

M2 visit n=87 dyads (2 visits M2 not done) ‘ ‘

M2 visit n=85 dyads (3 visits M2 not done)

23 discontinuations
0 Death
3 Severe Medical conditions
5 Refusals to continue
6 Institutionnalisations
7 Protocol Violations
2 Lost to follow-up

9 discontinuations
0 Death
4 Severe Medical conditions
2 Refusals to continue
3 Institutionnalisations
0 Protocol Violation
0 Lost to follow-up

Fig. 2 Flowchart of the THERAD study population

M6 visit n=66 dyads ‘ ‘ M6 visit n=78 dyads (1 visit M6 not done)
10 discontinuations 23 discontinuations
1 Death 0 Death
3 Severe Medical conditions 7 Severe Medical conditions
2 Refusals to continue 4 Refusals to continue
4 Institutionnalisations 9 Institutionnalisations
0 Protocol Violation 0 Protocol Violation
0 Lost to follow-up 3 Lost to follow-up
VL v
M12 visit 56 dyads completed the study ‘ ‘ M12visit 56 dyads completed the study
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Table 1 Baseline dyads' characteristics
A. Patients’ characteristics* Total population Group

n =195 Intervention n = 98 Control n =97

Mean (SD) or n
(%)

Mean (SD) or n (%)

Mean (SD) or n (%)

Sociodemographic data
Age (years)
1: <75 years
2: [75-85[ years
3: 2 85 years
Women
Educational level
Elementary or no formal
Primary school certificate or less
Secondary education/high school
Bachelor's degree and higher
Professional activity in the past
Living in a marital status
Alzheimer’s disease
Mixed dementia (AD and vascular)
MMSE mean (SD)
Stage of severity (MMSE)
[21-26]
[15;20]
[11-15]
Time elapsed since diagnosis (months), (n = 176)
Comorbidities CIRS-G
Functional autonomy
ADL
Score < 6/6 (at least one incapacity)
IADL (n = 193)
Score 0-1 (2 4 incapacities)
Gait and balance one leg balance <5s (n = 184)
Visual impairment
Hearing impairment
Quality of life hetero-assessed by caregivers (n = 185)
Quality of life self-assessed by patients (n = 145)
Behavioural and psychological symptoms
NPI total score (n = 178)
Delusions
Hallucinations (n = 194)
Agitation or aggressiveness (n = 193)
Depression/dysphoria (n = 194)
Anxiety (n = 194)
Euphoria
Apathy
Disinhibition, (n = 190)

82.03 (5.88)
22 (11.28%)
108 (55.38%)
65 (33.33%)
132 (67.69%)

51 (26.15%)
60 (30.77%)
51 (26.15%)
3 (16.92%)
173 (88.72%)
1 (56.92%)
161 (82.56%)
34 (17.44%)
17.65 (4.11)

51 (26.15%)
77 (39.49%)
67 (34.36%)
14.57 (19.25)
9.91 (3.85)

533 (0.89)

101 (51.79%)
1.61 (1.23)

102 (52.85%)
21 (65.76%)
111 (56.92%)
40 (20.51%)
2861 (5.24)
33.93 (6.03)

21.77 (18.40)
43 (22.05%)
38 (19.59%)
105 (54.40%)
116 (59.79%)
140 (72.16%)
41 (21.03%)
115 (58.97%)
51 (26.84%)

81.94 ( 6.38)
81.94 (5,88)

3 (13.27%)
49 (50.00%)
66 (67.35%)

2041%,
36.73%,
2551%

7.35%,
89.80%
57.14%
88.78%)
11 (11.22%)
18.12 (4.04)

0( )
6 ( )
5( )
7( )
8 ( )
6 ( )
7 (

(N

30 (30.61%)
38 (38.78%)
30 (30.61%)
1244 (18.97)
930 (3.82)

542 (0.79)

46 (46.94%)
1.63 (1.24)

2 (54.17%)
0 (64.52%)
6 (57.14%)
7 (17.35%)
2933 (5.12)
33.66 (5.53)

22.25(18.82)
7 (17.35%)
3 (13.40%)
0 (51.02%
9 (60.82%
4 (7551%
3 (2347%
51 (52.04%,

(

)
)
)
)
)
20 (20.83%)

82.12 (5.36)
82.12 (5.36)
9 (9.28%)

59 (60.82%)
66 (68.04%)

31 (31.96%)
24(24.74%)

6 (26.80%)
6 (16.49%)
5 (87.63%)
5 (56.70%)
4 (76.29%)
3 (23.71%)
17.16 (4.14)

21 (21.65%)
39 (40.21%)
37 (38.14%)
16.80 (19.39)
10.53 (3.80)

523 (0.97)
55 (56.70%)
(1.22)

50 (51.55%)
61 (67.03%)
5 (56.70%)
3 (23.71%)
27.84 (5.27)
34.24 (6.59)

21.26 (18.05)
6 (26.80%)
5 (25.77%)
5 (57.89%)
7 (58.76%)
6 (68.75%)
8 (18.56%)
4 (65.98%)

( )

31 (32.98%,
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Table 1 Baseline dyads' characteristics (Continued)

A. Patients’ characteristics* Total population Group
,l(/l:a:\g(sSD) orn Intervention n = 98 Control n = 97
%) Mean (SD) or n (%) Mean (SD) or n (%)
Irritability (n = 194) 125 (64.43%) 61 (62.24%) 4 (66.67%)
Aberrant motor activity (n = 194) 40 (20.62%) 21 (21.43%) 9 (19.79%)
Sleep disorders (n = 192) 73 (38.02%) 35 (36.08%) 8 (40.00%)
Eating disorders (n = 192) 76 (39.58%) 37 (38.54%) 9 (40.63%)
Pharmacological therapies
Acetylcholinesterase inhibitors or NMDA receptor blocker 96 (49.23%) 43 (43.88%) 53 (54.64%)
Psychotropes 46 (23.59%) 25 (25.51%) 21 (21.65%)
Antipsychotic drug 5 (2.56%) 1 (1.02%) 4 (4.12%)
Anxiolytics 19 (9.74%) 8 (8.16%) 11 (11.34%)
Sedative 8 (4.10%) 7 (7.14%) 1 (1.03%)
Antidepressant therapy 26 (13.33%) 14 (14.29%) 12 (12.37%)
Nonpharmacological therapies
Physical therapist 27 (13.85%) 13 (13.27%) 14 (14.43%)
Ergotherapist 4 (2.05%) 2 (2.04%) 2 (2.06%)
Psychologist 1 (0.51%) 0 (0.00%) 1 (1.03%)
Speech therapist 4 (12.31%) 19 (19.39%) 5 (5.15%)
Day care centre 12 (6.15%) 6 (6.12%) 6 (6.19%)
Home help (daily living activities) 8 (19.49%) 18 (18.37%) 20 (20.62%)
Domestic help (cleaning) 3 (11.79%) 15 (15.31%) 8 (8.25%)
Nurse 58 (29.74%) 26 (26.53%) 32 (32.99%)
Specialized nurse 6 (3.08%) 3 (3.06%) 3 (3.09%)
Home meal deliveries 2 (1.03%) 1 (1.02%) 1 (1.03%)
B. Caregivers' characteristics ° Total population Group
n =195 Intervention Control
n =98 n =97
Sociodemographic data
Age (years) 65.75 (12.62) 66.13 (12.59) 65.36 (12.69)
<65 106 (54.36%) 49 (50.00%) 57 (58.76%)
> 65 89 (45.64%) 49 (50.00%) 40 (41.24%)
Gender = women 126 (64.62%) 60 (61.22%) 66 (68.04%)
Educational level, (n = 192)
Primary school certificate or less 29 (15.10%) 4 (14.43%) 5 (15.79%)
Secondary education/high school 60 (31.25%) 0 (30.93%) 0 (31.58%)
Bachelor's degree and higher 103 (53.65%) 3 (54.64%) 50 (52.63%)
Professionally active (or in the past) (n = 191) 179 (93.72%) 92 (94.85%) 7 (92.55%)
Caregiver status
Child 102 (52.31%) 48 (48.98%) 54 (55.67%)
Spouse 83 (42.56%) 44 (44.90%) 39 (40.21%)
Brother or sister 1(0.51%) 0 (0.00%) 1 (1.03%)
Nephew/niece 3 (1.54%) 1 (1.02%) 2 (2.06%)
Daughter-in-law or son-in-law 6 (3.08%) 5 (5.10%) 1 (1.03%)

Living in a marital status 160 (82.05%) 85 (86.73%) 75 (77.32%)
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Table 1 Baseline dyads' characteristics (Continued)
A. Patients’ characteristics* Total population Group

n =195 Intervention n = 98 Control n =97

Mean (SD) or n
(%)

Mean (SD) or n (%)

Mean (SD) or n (%)

Living arrangement
Caregiver living at home with the patient
Patient and caregiver living apart
< 621 miles
> 6.21 miles
Length of caregiving (n = 193) years
1: < 1year
2: between 1 and 3 years
3:> 3years
Hours of caregiving per week
Medical chronic condition
Level of exhaustion and burden (n = 194)
Zarit score (n = 194) mean
1: [0-20]
2: [20-40]
3:>40
Quality of life (NHP score)

104 (53.33%) 54 (55.10%) 50 (51.55%)
91 (46.67%) 44 (44.90%) 47 (48.45%)
53 (27.18%) 25 (25.51%) 28 (28.87%)
38 (19.49%) 19 (19.39%) 19 (19.59%)
53 (27.46%) 26 (26.80%) 27 (28.13%)
84 (43.52%) 42 (43.30%) 42 (43.75%)
56 (29.02%) 29 (29.90%) 27 (28.13%)
21.67 (13.66) 2268 (15.19) 2065 (11.91)
67 (34.36%) 38 (38.78%) 29 (29.90%)
30.89 (15.77) 2997 (16.19) 31.83 (15.36)
58 (29.90%) 41 (41.84%) 40 (41.67%)
81 (41.75%) 24 (24.49%) 31 (32.29%)
55 (28.35%) 55 (56.70%) 58 (59.79%)
119.60 (112.00) 119.18 (108.65) 120.02 (115.78)

*The population size is presented in brackets in case of missing data (n < 195)

underestimating the patient’s QOL [45, 55, 52] especially
in the cases when they are suffering from depression
[52] or exhaustion [45] themselves, as well as depression
[56] or BPSD [52] in their relative suffering from AD.
However, acknowledging these discrepancies and the po-
tential bias of proxy reporting, we made the choice to
use proxy-reported QOL and to also consider self-
reported QOL because it was demonstrated to be com-
plementary [52, 53, 57] and feasible by the QOL Logs-
don scale. Indeed, scales were numerous [51], but the
QOL-AD of Logsdon validated for both patient and
caregiver use [35] was considered, and still is, as having
valuable conceptual qualities [41, 51] This methodo-
logical choice led us to try to limit evaluation bias as
much as possible by designing a real “attention control
group” (previously described). We also created an inter-
vention nonspecifically designed to reduce the burden—
known to influence proxy-rated QOL—but to preferen-
tially improve knowledge and skills.

Furthermore, we thought this choice would also reflect
our ethical position of a patient considered a “subject” of
care rather than an “object” of care. Indeed, regarding
secondary outcomes, our negative results are in accord-
ance with those of the literature, with educational inter-
ventions found to have negative effects on the patients’
cognition [19], autonomy [18] and mood [17]. We did
not find any effect on the caregiver burden, anxiety or

depression, whereas the literature generally reports posi-
tive effects [6, 7, 10, 12, 22]

Nevertheless, our results are balanced since while
there was no improvement in the patient’s QOL proxy-
rated, the self-rated QOL was significantly increased by
TPE. We will first discuss the negative result of the
QOL proxy-rated and then the positive results of the
self-reported QOL.

Many reasons can be given to explain the negative result
on proxy-rated QOL. First, regarding the characteristics of
our population of AD patients, we observed that, as re-
ported in the literature, patients assessed their QOL as
higher than the assessment by their caregivers [45, 50, 52,
55], and characteristics known to influence caregiver-
reported QOL were found in THERAD (loss of functional
independence [50], depression [56, 41] and apathy [52]).
The level of BPSD was also relatively low in the patients
(mean NPI 21), although this type of intervention is effect-
ive for BPSD [14], and BPSD is known to negatively im-
pact (proxy or self-reported) QOL [52]. A sample of more
severely affected patients (higher BPSD) may have been
more pertinent to measure the impact. Our population
sample in terms of the severity of the disease may also not
be homogeneous enough. Indeed, the determinants of
QOL in AD are different between stages; QOL is related
to cognitive function during the mild stage and autonomy
in moderate to moderately severe stages in the literature
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Table 2 Effect of the THERAD intervention vs control on primary and secondary outcomes: change from baseline to 2, 6 and 12
months (using linear mixed models in modified intention-to-treat population for continuous outcomes, and logistic mixed models

in intention-to-treat population for binary outcomes)

Estimated
differences in
change from

Estimated change
from baseline
mean® or ORP

Estimated change
from baseline
mean® or ORP

Estimated
differences in
change from

Estimated
differences in
change from

Estimated change
from baseline
mean® or OR®

(95%(Cl) baseline (95%Cl) baseline (95%Cl) baseline
mean or OR® mean or OR? mean or ORP
(95%Cl) (95%Cl) (95%Cl)
p value p value p value
Outcome Intervention Control Intervention vs Intervention Control Intervention vs Intervention Control Intervention vs
Control Control Control
M2-MO M6-MO0 M12-MO0
QOL patient 0.77[-0.13 009 [- 068 [- 060 to 015[-065 —-0.18 033[-080to - 078 [— -059 —-019[-185t0
by caregiver  to 1.66] 0.83 to 1.96] to 0.94] [-098 1.46] 193t0038] [ 178 147]
1.00] p = 02970 t0 062] p =0.5651 to 061] p=08198
QOL patient 0.72 [- 044 —0.98 1.70 [0.01 to 3.38] 096 [000to —0.78 1741034 to 3.15] 132[007to - 050 1.82 [~ 0.06 to
by patient to 1.88] [-219 p=0.0483 1.91] [-180 p=0.0154 2.56] [-1.89 369
to 0.24] to 0.23] to 0.89] p =0.0575
NPI f¥g - 252 [- 026[- —277[-813t0 —264[- 109[- —-373[-834t0 —283[- 233[- —516[-11.05to
632t01.29] 351to 259] 590to0 061] 218to  089] 689t0 1.23] 19 to 0.73]
4.03] p = 03090 4.35] p=0.1126 6.60] p = 0.0859
ADL - 009 [- - 015 0.06 [- 0.09 to -023[- - 024 002 [-012to - 043 [- - 038 - 005 [- 027 to
020t00.02] [-025 0.21] 032 to — [-033 0.15] 0.59 to — [- 054 0.18]
to — p =04519 0.13] to - p = 08150 0.27] to — p = 06855
0.04] 0.15] 0.23]
IADL (Z4vs 160[1.10to 146 109069 to 1.72] 407 [134to 3.4 130033 t0 5.11] 1653 [1.80 9.83 168 1[0.11 to
<4 2.31] [1.04t0 p =0.709 12.31] [113t0  p =0.709 to 151.63] [128t0 26.12]
incapacities) 2.06] 8.69] 75.52] p = 0.7096
MMSE -038[- - 0.76 038 [- 043 to - 108 [- - 1.07 -001[-079t0 —-212[- - 153 -059[- 17110
095t00.19] [-132 1.18] 163 to — [-161 077] 292 to - [-231 053]
to — p = 0.3560 0.52] to — p = 0.9825 1.32] to — p = 0.3007
0.19] 0.53] 0.76]
One leg 1.00[087 to 1.08 092 [0.76 t0 1.13] 099 [065t0 126 0.79[043 t0 143] 098 [042t0 158 0.62 [0.19 to 2.04]
balance 1.14] [093to p=04282 1.50] [082to p=04282 2.25] [067 to p =04282
(abnormal vs 1.25] 1.94] 3.76]
normal)
Zarit -238[- -014 —-224[-523t0 -119[- 035[- —154[-433t0 058[-230 1.07[- —049[-454t0
450 to — [-224 0.75] 3.18t0 0.80] 162 to 1.26] to 3.46] 179to  357]
0.25] to 1.96] p=0.1411 231] p =0.2786 3.92] p =08128
Mini-GDS (= 102 [086to 0.89 1.15[089t0 148] 106 [063to 0.70 152 [071t0 322] 113[039t0 049 2.30[0.51 to
1 vs =0) 1.22] [0.74t0 p=02759 1.80] [041t0 p=02759 3.26] [0.17to  10.39]
1.06] 1.19] 1.43] p =0.2759
NHP - 059 [- -638 579[-1368to  257[-1103 195[- 062[-1839t0 731 [-1299 1443 [- -—7.12[-3548t0
1448 to [ 2002 25.26] to 16.17] 1134 t0 19.64] to 27.60] 537to  21.23]
13.30] to 7271  p =0.5582 15.23] p = 0.9484 34.23] p=06199

“Mean (95%Cl): estimated with the mean values at baseline
POdds ratio (95%Cl)

[50, 58, 59]. However, the internal validity of the QOL-AD
scale from mild to moderately severe stages of the disease
has been formally validated, allowed us to pursue this goal
[35].

Regarding the intervention itself, although we created
an educational intervention close to the effective multi-
component strategies in terms of content and duration,
and assessed it a qualitative manner (fulfilment of educa-
tional objectives on visual analogue scale), the dyadic
perspective remained challenging. Indeed we tried to
help each dyad reach their own individual goals through

the acquirement by the caregiver of knowledge and
skills. At the end of the programme, caregivers were
asked to rate their goals as “achieved” or “to reach” and
to estimate skills as “acquired” or “to strengthen” on vis-
ual analogue scales. If the educational intervention can
reinforce the carer in his or her role and bring about be-
havioural changes, then measuring any change in the
way he or she provides care and, consequently, the po-
tential impact on patient health is complex.

Moreover, the intervention needs to be standardized
but also sufficiently tailored to dyadic issues. During the
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Fig. 3 Change from baseline over time in patients' QOL caregiver-reported and self-reported by patients in the mITT (n = 155) (A, A") and PP (n =
148) (B, B') populations

Table 3 Effect of the THERAD intervention vs control on patient’s QOL caregiver-reported and self-reported: sensitivity analysis in
per protocol population and/or with another mixed linear model method

Estimated change

mean?® (95%Cl)

Estimated
differences in
change from

Estimated change
from baseline
mean® (95%CI)

Estimated
differences in
change from

Estimated change
from baseline
mean® (95%Cl)

Estimated
differences in
change from

baseline baseline baseline
mean (95%Cl) mean (95%Cl) mean (95%Cl)
p value p value p value
Outcome Intervention Control Intervention vs Intervention Control Intervention vs Intervention Control Intervention vs
Control Control Control
M2-M0 Mé6-MO0 M12-MO
Per-protocol population model 1
QOL patient by 071 [-023 0.10[- 061 [-0.70to 011[-072 —-017 028[-0881t0 - 079 [~ -058 —021[-188to
caregiver (int: 1 to 1.65] 082to 193] to 0.94] [-098 1.45] 196 t0 0.38] [~ 178 147]
=72, ctrl: n =76) 1.01] p = 03595 to 063] p =06287 to 061] p =0.8086
QOL patient by 092[-030 —-094 186[0.131t0 111 [0117t0 —-075 1.86 [042 to 140[014t0 —-047 187[-002to
patient (int: n = to 2.14] [-217 360] 2.11] [-1.78 331] 2.66] [~ 187 3.76]
56, ctrl: n = 53) to 0.29] p =0.0356 to 0.28] p=0.0118 t0 093] p =0.0529
Per-protocol population model 2
QOL patient by - 0.18 [- -006 -012[-041t0 —-053[- -017 -036[-122t0 —-107[- -034 -073[-245t0
caregiver (int: n 03810 002] [-026 0.16] 1.14t0 007] [-078 049] 22710 0.4] [-156 099
=73, ctrl: n =90) to 0.15] p =04023 to 044] p = 04023 to 0.88] p = 04023
QOL patientby ~ 021[-001 -006 028[-005t0  064[-002 -019 08[-015t0 127[-004 -039 166[-02910
patient (int: n = to 043] [ 031 060] to 1.29] [-092 181] to 2.59] [~ 184 362]
61, ctrl: n = 67) t0 0.18] p =0.0953 to 053] p =0.0953 to 1.06] p =0.0953
ITT population model 2
QOL patient by - 0.18 [- -006 -012[-040to —053[- -017 -036[-121t0 —106[- -033 -072[-242t0
caregiver (int: n 03710 002] [-026 0.16] 1.12t0 006] [-078 0.49] 22410 0.12] [-155 097] p = 04005
=95, ctrl: n = 90) to 0.15] p = 04005 to 044] p = 04005 to 0.88]
QOL patient by  022[000t0 —006 028[-004to  065[001to —019 085[-012to  131[002t0 —039 170[-024to
patient (int n = 043] [-031 061] 1.30] [-092 182 2.60] [-184 363]
78, ctrl: n = 67) t0 0.18] p =0.0858 to 053] p =0.0858 to 1.06] p =0.0858

Model 1: linear mixed model adjusted on baseline data
Model 2: linear mixed model with baseline value included in the dependent variable
@ Mean (95%Cl): estimated with the mean values at baseline for model 1
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Table 4 Patient’s QOL caregiver-reported and self-reported in subgroup analysis of the THERAD study (results from linear mixed
models in modified intention-to-treat population). 'Mean (95%Cl): estimated with the mean values at baseline

Estimated change
from baseline
mean' (95%Cl)

Estimated
differences in
change from

Estimated change

from baseline
mean’' (95%Cl)

Estimated
differences in
change from

Estimated change

from baseline
mean' (95%Cl)

Estimated
differences in
change from

baseline baseline baseline
mean (95%Cl) mean (95%Cl) mean (95%Cl)
p value p value p value
Intervention Control Intervention Intervention Control Intervention Intervention Control Intervention
vs Control vs Control vs Control
Outcome Subgroup M2-MO M6-MO0 M12-M0
Patient’s 1. tot 033[-148 —-074 107[-132to 092[-071 —102 195[-017to 182[-070 —145 327[-003to
QOL Zarit: >40  to 2.14] [- 240 345] 1o 2.56] [-248 406]p = to 4.34] [-366 657]
caregiver- t0 092] p=03783 to 044] 0.0709 t0 0.76] p =0.0523
reported
Patient’s 2. tot 131[-009 —-034 165[-031to 021[-099 -061 082 [-088to —144[- - 100 —-044[-283
QOL Zarit: [20;  to 2.70] [-1.72 361] to 141] [-181 251] 306t0 0.19] [-275 to 1.95]
caregiver-  40] to 1.03] p =0.0985 10 060] p =03438 t0 0.75] p=0.7185
reported
Patient’s 3. tot 045 [-1.10 200 —155[-388 —-020[- 1.58 — 178 [- 381 - 118 [- 094 [- —-213[-501
QOL Zarit: < 20 to 2.00] [0.17to to 0.78] 161to 1.20] [000to to 0.24] 317t0080] 124to to 0.76]
caregiver- 3.84] p =0.1898 3.16] p = 0.0835 3.13] p =0.1468
reported
Patient's 4. tot 262 [-0.71to 3.73 [0.80 to 540 [1.01 to
QoL Zarit: > 40 5.95] 6.66] 9.79]
caregiver- vs <20 p =0.1226 p = 0.0129* p =0.0163*
reported
Patient’s 5. tot 320 [0.16 to 260 [~ 0.03 to 169 [- 2.05 to
QOL Zarit: [20; 6.24] 5.23] 543]
caregiver- 40] vs < p = 0.0390* p =0.0530 p=03719
reported 20
Patient's 1. tot 133[-036 014[- 119[-112to 060[-094 -025 085[-121to —049([- -083 033[-273t0
QOL MMS: < to 3.02] 144 t0 3.50] to 2.14] [- 160 290] 27810 1.80] [-286 340]
caregiver- 15 1.72] p=03112 to 1.111 p=04158 to 1.211 p =0.829%
reported
Patient's 2. tot 108[-034 036[- 073[-126to 059[-067 —005 063[-112t0 —-0.16[- - 065 049 [-205to
QOL MMS: [15;  to 2.51] 1.04t0 272] 1o 1.84] [-1.28 239 196 to 1.64] [-244 302
caregiver-  20] 1.75] p =04713 to 1.18] p = 04781 to 1.14] p =0.7059
reported
Patient’s 3. tot - 008 [- -049 041[-204t0 -072[- -033 -039[-256 —168][- —-008 —-160[-477
QOL MMS: >20 16210 147] [-239 286] 20710 063] [-202 to 1.77] 362t0025] [-259 to157]
caregiver- to 141] p=07413 to 137] p=07198 t0243] p=03190
reported
Patient’s 4. tot 0.78 [- 262 to 124 [- 1.77 to 194 [- 249 to
QOL MMS: < 4.18] 4.26] 6.36]
caregiver- 15vs > 20 p =06518 p = 04167 p = 0.3882
reported
Patient’s 5. tot 032 [-286to 103 [~ 1.78 to 209 [- 198 to
QOL MMS: [15; 349] 3.83] 6.16]
caregiver-  20] vs > p =0.8435 p =04710 p =03123
reported 20
Self- 1. tot 056[-176 —413 469[130to 133[-062 —299 431[154t0 247 [-017 =127 374[-049to
reported  Zarit: >40 to 2.88] [- 660 808] to 3.27] [-494 7.08] to 5.11] [- 456 798]
QoL to — p = 0.0069* to — p = 0.0026* 10 2.02] p =0.0830
1.66] 1.03]
Self- 2. tot 113[-069 052[- 061[-194to 122[-024 040[- 082[-126to 137[-052 023[- 1.14[-15810
reported  Zarit: [20;  to 2.94] 128to 3.15] to 2.68] 1.10to  2.90] to 3.26] 174to0 3.86]
QoL 40] 2.31] p = 06383 1.90] p = 04368 2.20] p =04102
Self- 3. tot 042[-143 —-066 108[-170to 051[-102 —-056 108[-124t0 064[-135 —042 1.06 [~ 1.97 to
reported  Zarit: <20 to 2.28] [-276 3.86] to 2.05] [-232 339 to 2.64] [-273 4.10]
QOL to 144] p =04428 to 1.20] p =0.3580 to 1.89] p = 0.4908
Self- 4. tot 361 [-0.77 to 324[-036t0 268 [-251to
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Table 4 Patient’s QOL caregiver-reported and self-reported in subgroup analysis of the THERAD study (results from linear mixed
models in modified intention-to-treat population). 'Mean (95%Cl): estimated with the mean values at baseline (Continued)

Estimated change

from baseline
mean' (95%Cl)

Estimated
differences in
change from

Estimated change

from baseline
mean’' (95%Cl)

Estimated
differences in
change from

Estimated change

from baseline
mean' (95%Cl)

Estimated
differences in
change from

baseline baseline baseline
mean (95%Cl) mean (95%Cl) mean (95%Cl)
p value p value p value
Intervention Control Intervention Intervention Control Intervention Intervention Control Intervention
vs Control vs Control vs Control
Outcome Subgroup M2-MO M6-MO0 M12-M0
reported  Zarit: > 40 7.99] 6.83] 7.86]
QOL vs <20 p =0.1058 p = 00769 p =03101
Self- 5. tot — 048 [-4.24 - 026 [-336 0.08 [- 3.99 to
reported  Zarit: [20; t0 3.29] to 2.85] 4.14]
QoL 40] vs < p = 08030 p = 08705 p = 09706
20
Self- 1. tot 117[-133 =130 247[-127t0o 152[-054 —-060 212[-107t0o 205[-079 044[- 161[-352t0
reported  MMS: < t0 3.67] [-410 6.22] to 3.58] [-305 532] to 4.89] 382to 6.74]
QOL 15 t0 149] p=0.1947 to 1.84] p =0.1910 4.71] p = 0.5381
Self- 2. tot 165[-019 —106 270[0.181t0 1631[012to —092 255[047 to 160[-030 —-072 232[-034to
reported  MMS: [15; to 3.48] [-278 523] 3.13] [-234 463] to 349] [- 257 497]
QoL 20] to 0.67] p = 0.0360* to 049] p = 0.0166* to 1.13] p =0.0872
Self- 3. tot - 041 [- -069 028[-250to 004[-145 —-055 059[-172t0 073[-126 —-033 105[-204t0
reported  MMS: >20 222 to 140] [-280 3.06] to 1.53] [-230 289 to 2.72] [-269 4.15]
QOL to 142] p=08432 to 1.21] p =06140 to 204] p = 05036
Self- 4. tot 219 [~ 248 to 1.54 [- 242 to 0.55 [- 546 to
reported  MMS: < 6.86] 549] 6.57]
QOL 15vs > 20 p = 0.3556 p = 04434 p = 0.8563
Self- 5. tot 243 [- 13210 196 [- 1.12 to 1.26 [~ 2.79 to
reported  MMS: [15; 6.17] 5.04] 5.31]
QoL 20] vs > p =0.2029 p =0.2097 p = 05394
20

trial, we observed a number of issues between spouse
and child caregivers that are known to be different [60].
We noted that an intervention such as ours designed to
provide knowledge and skills could be more effective for
spouses than child caregivers (the latter may benefit
from interventions designed to alleviate the mental load
and burden), as suggested in the literature [9]. It should
be noted that the programme was of short duration and
the intensity was quite low, while TPE is a continuous
process that should be continued and adjusted to the
disease course and patient lifestyle. However, previous
studies assessing interventions of longer durations (3—
12 months) were negative [18, 19].

Another interpretation of our contrasting results is
possible since self-reported patients’ QOL was signifi-
cantly increased by TPE. Indeed, we cannot exclude that
the intervention may have had a positive effect on the
patient that was not perceived by his or her caregiver.
We hypothesize that the self-rated QOL is closer to real-
ity in the THERAD population. Indeed, the positive sig-
nificant effect on self-reported QOL at 2 months and 6
months does not remain at 12 months, whereas self-
reported QOL is stable in the literature [50, 53] in this

specific population of patients between mild and moder-
ately severe AD, suggesting a possible early and time-
limited effect. This stability described in the literature
[44] has been attributed to the patient’s reduced abilities
to estimate any change on a scale [50, 53] and, for some
authors, to the conceptual nature of certain items (self-
esteem) not being understood and being responsible for
the missing data beyond the mild stages. Moreover, a de-
cline in the patient’s QOL during the mild stages is re-
lated to cognitive impairment [50, 58, 59], as previously
note, on which educational interventions have not dem-
onstrated any impact [19]. Last, our subgroup analyses
reported an increased intervention effect in the subgroup
of moderately impaired patients, with an MMSE score of
15-20.

As mentioned, many reasons can explain this differ-
ence between proxy-reported and self-reported patient
QOL. First, most of the included patients were cared for
by their child, which has been reported to be associated
with a worse QOL than those cared for by their spouses
[45, 50]. Then, in THERAD, factors that negatively influ-
ence proxy reporting, e.g. burden [52, 55], were present,
with 70% of caregivers having a moderate or high
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burden ZBI score > 20 (mean = 30.9)). However, burden
is not alleviated by the intervention (it should be men-
tioned that our intervention was designed to improve
caregivers’ knowledge, which is known to enhance pa-
tient QOL [61], and not to lessen the caregiver’s burden,
which introduces discrepancies in QOL assessment
[52]). We did not specifically provide formal psycho-
logical support. Subgroup analyses showed an improve-
ment in caregiver-reported patient QOL among the
most exhausted caregivers, particularly at M12, without,
surprisingly, any reduced burden, suggesting a potential
effect among exhausted caregivers [52].

Limitations

From a methodological point of view, THERAD has sev-
eral limitations. The recruitment setting (ambulatory
units) induces a selection bias because of a “restraint”
profile of AD patients (severity, autonomy, etc.) and
negatively influences the generalizability of the results.
However, the randomization secondarily limits this
phenomenon. The monocentric design of the study is
also a factor limiting generalizability of the results.

Then, as suggested by the improvement in the pa-
tients’ QOL in both groups, which is not common [50,
53], we probably provided a certain level of uninten-
tional support in the control group despite our effort to
limit this bias by designing a real “attention control
group”. We can imagine our results would have been
positive for proxy-rated QOL or more significant for
self-rated QOL if we did not pay any attention to the
control group (but in this case, it would have been diffi-
cult to disentangle attention from the intervention ef-
fect). Moreover, even if we tried to offer purely
educational information, “informal psychological sup-
port” may have occurred during coffee breaks when
caregivers shared their caregiving experiences with their
counterparts.

Regarding the assessment of the intervention effect, a
scale of knowledge [8] or a sense of competence [62]
could have been used instead of QOL, despite often pre-
viously studied, because embracing all of the dimensions
of one’s QOL in a formalized, reproducible but tailored
format [28] was perhaps too ambitious. However, it
seemed reachable in the existing literature at the time
we designed the trial. Moreover, some reviews, con-
ducted in other chronic conditions, showed that improv-
ing the caregiver’s knowledge does not necessarily lead
to a change in the way help and care are provided [63].

Last, joint sessions (helpful with regard to communica-
tion skills and social abilities) would have been of inter-
est. They will be implemented in our future TPE
programme.

However, THERAD presented several strengths.
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First, the methodological choice of a randomized con-
trolled trial with an attention control group in such an
intervention seems robust. We performed intention-to-
treat analysis and per-protocol analysis to approach the
theoretical effect of our intervention, and we need to
emphasize that they produced comparable conclusions.
The compliance was good (defined as at least 3 group
sessions and the two individual sessions), and in such an
educational intervention, especially with a condensed
content and short duration, missing one single session
was considered as missing a significant “dose” of the
intervention.

Then, we used a patient-centred, clinically meaningful,
relevant outcome, QOL, rather than an intermediate
outcome, such as a process indicator (coping, self-
efficacy), thus avoiding previously studied outcomes
(burden or caregiver’s knowledge and sense of compe-
tence [8]).

The patient was fully included in the educational part.
We consider our dyadic approach both in the interven-
tion (inclusion of patients in the educational
programme) and evaluation (the two perspectives) to be
a strength.

As a considerable strength, such approaches will help
in the fight against stereotypes [46] and encourage social
inclusion.

Additional studies targeting a subpopulation of care-
givers (spouse vs. child, male caregivers vs. female care-
givers) and also AD patients (severity of cognitive
impairment and BPSD) are necessary using the method-
ology of an RCT with an attention control group to both
limit bias and apprehend the wealth of the two members
of the dyad point of view.

Conclusion

THERAD introduces a double perspective, by proxy and
self-reporting, in the assessment of an educational inter-
vention targeting the dyad in AD. Our contrasting re-
sults on the patient’s QOL underline the challenging
issue of measuring the AD patients’ QOL due to docu-
mented bias and the need to find a robust methodo-
logical approach. THERAD also suggests the need to
design educational interventions targeting subpopula-
tions of caregivers (spouse vs. child, male caregivers vs.
female caregivers) and also patients (by the severity of
cognitive impairment and BPSD). More generally, atten-
tion payed to the AD patient’s point of view, introduced
into dyadic approaches, is fundamental with social par-
ticipation and “inclusion” being part of “living well with
dementia” [46].
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