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Abstract
Aim: Informal caregivers play a vital role in the care of people with Alzheimer’s Disease (AD), yet caregiving is associated with
caregivers’ burden. The initial objective of the study was to develop a new outcome measure to assess quality of life (QoL) in AD
caregivers. Methods: Informal (non-professional) caregivers providing 75% or more of the care activities for, and living in the same
household as, a person with AD were invited to take part in the study. Qualitative interviews (N ¼ 40) were conducted with AD
caregivers in the UK and thematic analyses were applied to generate a pool of potential items. A draft questionnaire was produced
and adapted for use in Italy, Spain, Germany and the US. In each of the 5 countries, cognitive debriefing interviews (N¼ 76) were
conducted to determine the questionnaire’s face and content validity, followed by a postal validation survey (N ¼ 268). The data
from these surveys were combined to reduce the number of items and assess the new questionnaire’s psychometric properties.
Results: Thematic analysis of the UK interview transcripts generated a draft questionnaire, which was successfully translated into
each additional language. The items were well accepted and easy to complete. However, reanalysis of the qualitative interview data
revealed that spousal and non-spousal caregivers identified different experiences of caregiving. A review of the item pool indicated
that items were primarily targeted at spousal caregivers. Therefore, further analyses of the postal survey data included spousal
caregivers only (n¼ 116). The results supported scaling assumptions (e.g., corrected item-total correlations�0.32), targeting (e.g.,
floor/ceiling effects <2.5%), internal consistency (a�0.93) and test-retest reliability (rs¼ 0.88) of the new questionnaire, according
to classical test theory. Assessment of external construct validity yielded results in accordance with a priori expectations. QoL
scores were most strongly related to scores on the emotional reactions sections of the Nottingham Health Profile and the General
Well-Being Index. The new questionnaire was found to be capable of detecting meaningful differences between respondents;
spousal caregivers had worse QoL when the person with AD was confused (p < .001), could not be left alone (p < .001), did not
recognize the caregiver (p < .001), was incontinent (p < .05), and wandered around the house (p ¼ .01). Conclusions: The
Alzheimer’s Disease Patient Partners Life Impact Questionnaire (APPLIQue) is a questionnaire specific to spousal caregivers of
people with AD. Data support its scaling assumptions and it exhibits excellent psychometric properties according to classical test
theory. The questionnaire is recommended for use in intervention studies where the QoL of spousal caregivers is of interest.
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Introduction

Dementia refers to cognitive decline that significantly inter-

feres with an individual’s daily life.1 An estimated 46.8 million

people live with dementia worldwide and this number is

expected to double every 20 years—reaching 131.5 million

by 2050.2 The financial impact of dementia is substantial, cost-

ing the global economy over $818 billion (£625 billion / €733

billion) each year.3 Informal caregivers play a crucial role in

preventing the institutionalization of people with dementia,
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saving the UK an estimated £6 billion ($7.8 billion / €7 billion)

each year.4 In 2010, the value of informal care in the United

States was almost equal to the costs of direct medical and long-

term care of dementia.5 The most common cause of dementia is

Alzheimer’s disease (AD), a chronic neurodegenerative

disease.6

The 1982 National Long-Term Care Survey and Informal

Caregivers Survey provided data for the first national estimates

of informal caregivers to noninstitutionalized disabled elders.7

This survey found that 69% of informal caregivers were

female. Zwannswijk and colleagues found a similar proportion

(72%) in the Netherlands. Their sample also reported that 58%
of respondents were spouses and that 94% were aged 65 years

or older.8

A recent systematic review of factors influencing the health-

related quality of life (HRQL) of people with dementia found

that those living at home reported better HRQL than those

residing in care institutions.9 Although beneficial to the indi-

vidual, providing care at home is associated with a range of

negative consequences for the caregiver, such as feelings of

strain, burden and social isolation.10-12 Caregivers are also

more likely to experience depression, have sleep problems, and

are at higher risk of cardiovascular disease than the general

population.13-15 All these factors are likely to have a profound

impact on the quality of life (QoL) of the caregiver.

There is evidence that fewer symptoms in people with AD

are associated with better mental functioning of the caregiver.16

High burden, low life satisfaction and poor HRQL of care-

givers is associated with an increased risk of the person with

dementia becoming institutionalized.17 Therefore, when deter-

mining the value of interventions for people with AD, it is

important that the impact on the life of the caregiver is also

considered.

The effect of caregiving has been recognized over the past

few decades and self-reported outcome measures have been

employed to determine this impact. Page et al. (2017) con-

ducted a systematic review of measures used to evaluate the

QoL of family caregivers of people with neurodegenerative

diseases.18 Although a wide range of questionnaires have been

employed to determine this impact, they found that generic

health status instruments such as the 36-item Short Form Sur-

vey (SF-36)19 and the EuroQoL 5 dimensions questionnaire

(EQ-5D)20 were predominantly employed. By their nature,

these and similar questionnaires miss many issues important

to AD caregivers and it has been shown that they perform

poorly when used with caregivers.21,22 The review also con-

cluded that the 7 caregiver-specific measures identified had

several theoretical and psychometric shortcomings and that

new measures were required. For example, the caregiver tar-

geted quality of life measure (CGQOL)23 which is intended for

use with dementia caregivers, lacks a theoretical basis, is very

long (80 items), has poor reproducibility and produces a profile

of outcome scores rather than an index of impact.

While HRQL measures may be useful in evaluating clinical

interventions, the true impact of a condition (or role) on an

individual should be a holistic assessment of outcome that

takes account of both clinical and non-clinical influences on

life quality.24 A widely implemented approach to such mea-

surement in health research is the need-based QoL model. This

conceptual model grew out of qualitative research into the

impact of depression on the lives of patients. Interviewees

described the impact of their depression in terms of needs that

were not fulfilled.25 The model postulates that life gains its

quality from the ability of individuals to satisfy their basic

human needs.26 QoL is better when more needs are fulfilled

and poorer when fewer needs are met. The need-based model

has been applied successfully in the development of over 30

disease-specific outcome measures.27-29

The aim of the current study was to develop and validate a

new questionnaire to assess the QoL of informal (non-profes-

sional) AD caregivers.

Method

Item generation was conducted in the UK only, whereas the

remaining stages were undertaken in the UK, Italy (Venice),

Spain (Barcelona), Germany (Lübeck) and the US (San Fran-

cisco). Figure 1 summarizes the stages in the study.

Written informed consent was obtained according to the

declaration of Helsinki, prior to caregivers’ inclusion in the

study. The study was approved by the local ethics committees

in each country.

Participants

Informal (non-professional) caregivers providing 75% or more

of the care activities for, and living in the same household as, a

person with AD were invited to take part. For each stage of the

study, a different sample of AD caregivers was recruited.

Individuals were eligible to participate if they were: at least

18 years of age, a first language speaker in the representative

country, capable of completing the study assessment indepen-

dently and able to provide written informed consent. Individ-

uals were ineligible to participate if they had any serious

conditions known to be of a significant influence on caregiver’s

QoL (and therefore likely to influence answers on a question-

naire) or were unable to provide written informed consent.

A broad range of participants representing different

caregiver-patient relationships, living situations and disease

severity of the people with AD were recruited.

Item Generation

Content for the questionnaire was derived from unstructured

qualitative interviews conducted with the caregivers. Intervie-

wees were recruited from the UK Alzheimer’s Disease Society

(North West Region) and articles on the caring situation pub-

lished in local newspapers (which included a call for volun-

teers). The face to face interviews were designed to explore the

impact of caring on the caregiver, with emphasis on need ful-

filment. Interviews took place either at the caregiver’s home or
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at another location, if preferred by the respondent. With per-

mission, the interviews were audio-recorded and verbatim tran-

scripts produced.

Using the needs-based model as a guide, thematic analysis

was applied to the transcripts to generate a pool of potential

questionnaire items.30 These took the form of statements

(derived from the interviews) with respondents asked to indi-

cate whether the statement was “true” or “not true” for them at

present. Items were removed from the pool if they were dupli-

cated, idiosyncratic, ambiguous or poorly phrased. The draft

questionnaire was designed to be self-completed by the AD

caregiver (see “Draft 1 Questionnaire” in Figure 1).

Representatives from each of the participating countries met

and agreed on a set of items that had cultural relevance to all

countries and that appeared capable of translation with concep-

tual equivalence (see “Draft 2 Questionnaire” in Figure 1).

Figure 1. Flowchart illustrating the study stages involved in the development of a QoL questionnaire specific to AD caregivers.
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Translation

Items were translated into each European language using the

dual-panel methodology.31 This methodology involves con-

ducting 2 independent translation panels; a bilingual panel fol-

lowed by a lay panel. The purpose of the bilingual panel is to

produce an initial translation of the questionnaire in the target

language. This version is then presented to a lay panel of

monolingual individuals of average educational level who

assess the items and instructions for comprehensiveness and

“naturalness” of language (see “Draft 3 Questionnaire” in Fig-

ure 1). As the panels are intended to identify the best transla-

tions rather than to check content validity, the panels did not

include caregivers.

Field Testing for Face and Content Validity

Cognitive debriefing interviews (CDIs) were conducted with

AD caregivers in the UK, Italy, Spain and Germany to assess

the applicability, relevance and comprehensiveness of the

questionnaire. Caregivers were recruited through psychiatric,

geriatric or neurology clinics in their respective countries. All

participants were asked to complete the questionnaire in the

presence of an interviewer, who made note of any obvious

difficulties or hesitation over items. Participants were then

invited to comment on the questionnaire items and instructions.

Specifically, they were asked whether they found the items and

instructions suitable and if any important aspects of their expe-

rience had been omitted (see “Draft 4 Questionnaire” in

Figure 1).

Postal Survey

A postal survey was conducted to identify the final version of

the questionnaire and to test its psychometric properties.

Subsequent to the postal survey, the draft questionnaire was

adapted into US English. It was only necessary to run a lay

panel to check the wording. Cognitive debriefing interviews

were also conducted with AD caregivers in the US. Conse-

quently, it was possible to run postal surveys in the UK, US,

Italy, Spain and Germany and to combine the data for analysis.

AD caregivers were recruited through clinicians in these

countries. In the UK, caregivers who were members of AD

Society branches also volunteered to participate. The survey

pack consisted of a cover letter, the draft caregivers question-

naire, a demographic questionnaire, a comparator measure and

a reply-paid envelope.

The General Well-Being Index (GWBI)32 was used as the

comparator scale in the UK and Italy (where validated versions

were available), whereas the Nottingham Health Profile

(NHP)33 was used in Germany, Spain and the US. The GWBI

is a 22-item measure of psychological well-being and com-

prises 22 items. Total scores range from 22-100, with higher

scores indicating worse well-being. The NHP assesses per-

ceived distress in 6 sections; energy level, pain, physical mobi-

lity, sleep, social isolation and emotional reactions. Each

section of the NHP is scored 0 (no distress) to 100 (severe

distress).

To determine reproducibility, AD caregivers were sent a

second survey pack 2 weeks after returning the first. This con-

tained a cover letter, the draft caregivers questionnaire, a reply

paid envelope and an amended, shorter demographic

questionnaire.

Identifying the Final Questionnaire

Survey data were analyzed according to Rasch Measurement

Theory (RMT).34 The results of these analyses are reported in

detail elsewhere and are summarized below.35 These analyses

identified the final, unidimensional questionnaire (see “Final

Questionnaire” in Figure 1).

Classical Psychometric Analyses

Further analyses were conducted according to Classical Test

Theory (CTT) on the final version of the measure. These

included tests of the scaling assumptions, targeting of items,

internal consistency, reproducibility and external construct

validity.36-39 Data for those participants who had missing

responses were excluded from the statistical analyses, as the

study was designed to validate the new questionnaire.

Data completeness was studied by calculating the percent-

age of missing data for items, which should be <10%. CTT

scaling assumptions regarding the legitimacy of summing item

scores into a total score assume that each item should contrib-

ute substantially to the total score (item-total correlations >0.3)

and that items represent a common variable (supported by cor-

rected item-total correlations >0.3-0.4). Item-total correlations

were computed based on polyserial correlations (accounting for

the ordinal nature of item level data).40

Score distributions, skewness and floor-/ceiling effects were

assessed as indices of targeting, i.e. how well scale scores

accord with the sample levels of QoL. A well-targeted scale

should have an average score close to the scale midpoint and

span most of its potential range, without excess skewness (pre-

ferably between -1 and þ1). Floor/ceiling effects are the pro-

portions of people with the lowest (floor) and highest (ceiling)

possible scores, respectively. Up to 15-20% floor/ceiling

effects can be considered acceptable.

Internal consistency reliability was assessed by the polycho-

ric based ordinal version of coefficient alpha.41 The influence

on alpha when deleting each item one at a time was also

explored; an increased coefficient following item deletion sug-

gests problems with, for example; construct conceptualization

or multidimensionality. An alpha value at or above 0.80 is

considered desirable for group level use of scales, whereas

values of 0.90 or above have been suggested for use with indi-

viduals. In addition, the standard error of measurement (SEM)

was calculated (SD x
p

(1-reliability)) as an estimator of score

precision. To facilitate interpretation, SEM was also calculated

as a percentage of the highest possible total scores.
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Test-retest reliability (reproducibility) was assessed by

administering the questionnaire to AD caregivers on 2 separate

occasions, 2 weeks apart. Respondents reporting a change in

their caregiving situation between administrations were

removed from these analyses. These sets of scores were then

correlated and compared using Spearman’s rank correlation

coefficient and Wilcoxon signed-rank test, respectively. A high

correlation (>0.85) indicates that scores have an acceptably low

level of random error over time.42

External construct validity was tested by convergent and

known-group validity. Convergent validity was tested by cor-

relating scores on the new caregivers questionnaire with other

scores that tap into related constructs (in the present study,

GWBI or NHP section scores). Spearman’s rank correlation

coefficients were used. It was predicted that there would be

low to moderate correlations between scores on the caregivers

questionnaire and those from the NHP sections and GWBI.

Correlations with energy level, social isolation, emotional reac-

tions sections (NHP) and the GWBI scores were expected to

be higher than correlations with the more physical sections of

the NHP.

Known-group validity tests whether scores can distinguish

between groups that are expected to differ. For the present

study, caregivers were grouped by characteristics of the person

they looked after. These were; level of confusion, whether they

could be left alone, if they could recognize the caregiver, were

incontinent, or were prone to wandering. Non-parametric tests

for independent samples (Mann-Whitney U test for 2 groups

and Kruskal-Wallis test for 3 or more groups) were employed

to test these differences.

Psychometric analyses were performed using the SPSS 23.0

statistical package, and R version 3.4.0 (“psych” package ver-

sion 1.7.5; www.r-project.org).

Results

Item Generation

Qualitative interviews were conducted with 40 AD caregivers

in the UK, each lasting between 50 minutes and 3.5 hours.

Demographic information of the interview sample is provided

in Table 1. The sample included 28 (70%) females and ranged

in age between 29 and 80 years. Twenty-nine (72.5%) of the

participants were caring for a spouse.

The interviews covered issues such as relationships, auton-

omy and socialization. Interviewees also reported how they

were affected by problems sleeping, having low energy levels,

disruption of social life, emotional distress, poor health, diffi-

culty undertaking household tasks and dealing with aggression

/ violence in some cases.

Thematic analysis of interview transcripts generated a pool

of 665 potential items (statements). After removal of unsuitable

and duplicated items, 86 remained. These were taken forward

for review by the representatives from all 5 countries to assess

cultural relevance, feasibility and suitability for translation.

Following these discussions, 16 more items were removed

(primarily alternative wordings for similar items), 5 were

replaced with others from the original item pool and one new

item (identified from the interview transcripts) was added,

resulting in a pool of 71 items. Several alternative items

describing similar issues were retained at this stage for consid-

eration in the CDIs.

Table 2 describes the reasons for removal of items from the

draft questionnaire at each stage.

Translation

The 71-items were presented for translation in each country.

There were between 4 and 7 individuals in the 3 bilingual

panels and between 6 and 8 individuals in the 4 lay panels.

In general, the items were translated without problems. Con-

ceptually equivalent translations were found for all items in

Germany, but adequate equivalents could not be found for 8

items in Spanish and/or Italian. For example, the term “social

life” is difficult to express in some languages where it is related

to “high society.” Translations of anxious and stress became

too severe when translated and the concept of “having nothing

to look forward to” did not exist in Italian. The 8 difficult items

were removed from all language versions, resulting in a 63-

item draft questionnaire.

Field Testing for Face and Content Validity

Seventy-six CDIs were conducted with AD caregivers (23 in

UK, 8 in Germany, 20 in Italy, 10 in Spain, 15 in the US). Most

of the caregivers were female (70%), all but one of whom was

currently or had recently provided care for a spouse. Partici-

pants considered the items to be highly appropriate to their

caregiving situation. The questionnaire was judged as compre-

hensive by interviewees, with no aspects of their caregiving

experience omitted. Where alternative items were included for

assessment in the CDIs, the preferred items were retained.

However, some individual items were highlighted as

Table 1. Demographic Information of the Interview Sample (n ¼ 40).

Age of caregiver (years)
Median 63.5
Range 29–80

Gender of caregiver (%)
Male 28 (70.0)
Female 12 (30.0)

Age of patient (years)
Median 65
Range 54–92

Duration of caregiving (years)
Median 4.5
Range 1–10

Patient’s relationship to caregiver (%)
Spouse 29 (72.5)
Mother 9 (22.5)
Father 1 (2.5)
Sibling 1 (2.5)
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problematic in individual countries for cultural and/or linguis-

tic reasons. These items were also removed from all language

versions of the questionnaire, leaving a revised draft measure

consisting of 30 items.

Postal Survey

A total of 268 AD family caregivers returned the first survey

pack of the postal survey. Of these, 206 caregivers completed

the survey pack at the second administration.

Initial RMT analyses identified that spousal and non-

spousal caregivers responded in different ways to some of the

items.35 Subsequent reanalysis of the qualitative data suggested

that spousal and non-spousal caregivers identified different

experiences of caregiving. Many spousal caregivers believed

that life without their partner was empty and without purpose.

They were also more likely to have feelings of loss and

bereavement than non-spousal caregivers. In contrast, non-

spousal caregivers believed that their life would begin again

if the person with AD died or went into institutional care. Most

of the respondents (at all study stages of the study) were spou-

sal caregivers and a review of the item pool indicated that items

were primarily targeted at such respondents. Five items were

removed from the draft questionnaire that were judged to have

been more relevant to non-spousal caregivers—such as caring

for other members of their family.

Non-spousal caregivers from the 5 countries were then

removed, resulting in a sample of 116 spousal caregivers. Of

these, 95 spousal caregivers completed the survey pack on both

occasions. The reduced dataset (n¼ 116) was reanalyzed using

RMT. The resulting questionnaire demonstrated good measure-

ment properties with the spousal caregiver sample.35 This final

version was named the Alzheimer’s Patient Partners Life

Impact Questionnaire (APPLIQue). Example items from the

APPLIQue are shown in Table 3.

Table 4 includes demographic and background information

provided by spousal caregivers in the postal survey. No signif-

icant differences in demographic factors or APPLIQue scores

were found between spousal caregivers who completed the

postal survey on the first occasion only compared to those who

completed it on both occasions.

Table 5 shows descriptive and psychometric statistics for the

APPLIQue. Total APPLIQue scores range between 0 and 25,

where higher scores indicate worse QoL.

Data completeness was good (>93%), and corrected item-

total correlations confirmed the legitimacy of summing items

into a total score. Targeting was good with minimal floor and

ceiling effects. In contrast, large floor effects were found for

the NHP sections (energy level ¼ 46%; pain ¼ 57%; sleep ¼
26%; emotional reactions ¼ 19%; social isolation ¼ 48%;

physical mobility ¼ 52%), highlighting the limitations of this

generic HRQL instrument.

Ordinal alpha coefficients for the APPLIQue were good

(>0.92) and did not increase following item deletion. The SEM

was low, representing about a quarter of the standard deviation

and 6% of the range of total scores (Table 5). Test-retest relia-

bility was assessed in spousal caregivers who reported no

change in their caregiving situation between administrations

(n ¼ 59). Although 68 spousal caregivers provided complete

data on the APPLIQue at both time points, 9 respondents were

Table 2. Reasons for Modifications to the Draft Questionnaire at Each Stage.

Stage Number of potential items Reasons for item removal/addition

Qualitative interviews 665
Assessed other outcome constructs
Duplicated other items
Idiosyncratic
Poorly worded
Unsuitable for miscellaneous reasons

Cross-cultural review 86
16 items too similar
5 items replaced with others from original item pool
1 item added from interview transcript

Translation 71
8 items difficult to translate

Cognitive Debriefing Interviews 63
Similarly worded item pairs
Problematic due to cultural and/or linguistic reasons

Postal survey 30
5 items removed due to RMT analyses (reported elsewhere)

Final APPLIQue 25

Table 3. Example Items From the Final 25-item APPLIQue.

Item
Organizing shopping is very difficult
There is no conversation between us
I have little freedom to do what I want to do
I feel that I’m losing my independence
It’s like being with a stranger
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removed from the analysis of test-retest reliability due to a

change in their caregiving situation. The median (q1-q3) scores

at baseline and time 2 were 14.0 (7.0-17.0) and 13.5 (8.0-18.0),

respectively (Wilcoxon signed-rank test, p ¼ .38). Test-retest

reliability (Spearman’s rho) was rs ¼ 0.88.

Table 6 shows the correlations between APPLIQue

scores and those on the NHP sections and GWBI. APPLIQue

scores correlated moderately with GWBI scores, indicating a

link between psychological well-being and need-based QoL

in AD spousal caregivers. As expected, moderate correla-

tions were also found between APPLIQue scores and the

energy level, emotional reactions and social isolation section

scores on the NHP. Weaker associations were found between

APPLIQue scores and those for pain, physical mobility and

sleep.

Female spousal caregivers scored higher on the APPLIQue

(p < .05). No statistically significant difference in APPLIQue

scores was found between younger (below median age) and

older (above median age) spousal caregivers (p ¼ 0.16).

Figure 2 displays median APPLIQue scores by level of con-

fusion, whether the person with AD could be left alone,

whether they recognized the caregiver, whether they were

incontinent and whether they were prone to wandering. Care-

givers had worse QoL when the person with AD was confused

(p < .001), could not be left alone (p < .001), did not recognize

the caregiver (p < .001), was incontinent (p < .05), and wan-

dered around the house (p ¼ .01).

Table 4. Demographic and Background Information Provided by
Spousal Caregivers in the Postal Survey (n ¼ 116).

Age of caregiver (years)
Mean (SD) 70.3 (9.6)

Duration of caregiving (years)
Mean (SD) 6.6 (9.0)

Gender of caregiver (%)
Male 28 (24.1)
Female 88 (75.9)

Country (%)
UK 41 (35.3)
Germany 12 (10.3)
Italy 13 (11.2)
Spain 11 (9.5)
US 39 (33.6)

Perceived general health of caregiver (%)
Excellent/very good 13 (11.2)
Good/fair 86 (74.1)
Poor 15 (12.9)
Missing 2 (1.7)

Is the patient confused? (%)
Yes, all of the time 29 (25.0)
Yes, most of the time 44 (37.9)
Yes, sometimes 39 (33.6)
No 4 (3.4)

Is it possible to leave the patient alone? (%)
Yes, as long as I need 24 (20.7)
Yes, a short time 45 (38.8)
No 46 (39.7)
Missing 1 (0.9)

Does the patient wander around house? (%)
Yes 63 (54.3)
No 51 (44.0)
Missing 2 (1.7)

Does the patient recognize you? (%)
Yes, all the time 61 (52.6)
Yes, most of the time 32 (27.6)
Yes, sometimes 14 (12.1)
No, never 9 (7.8)

Is the patient incontinent? (%)
Yes, all the time 34 (29.3)
Yes, during the day 16 (13.8)
Yes, only at night 8 (6.9)
No 54 (46.6)
Missing 4 (3.4)

Comparator questionnaires Median (IQR)
GWBI 64.0 (57.0–77.0)

NHP
Energy level 33.3 (0.0–66.7)
Pain 0.0 (0.0–34.4)
Sleep 20.0 (0.0–80.0)
Emotional reactions 33.3 (11.1–55.6)
Social isolation 20.0 (0.0–40.0)
Physical mobility 64.0 (0.0–25.0)

IQR ¼ Inter Quartile Range, GWBI ¼ General Well-Being Index, NHP ¼
Nottingham Health Profile.

Table 5. Descriptive and Psychometric Data of the APPLIQue
Among Spousal Caregivers of People With AD.

Time 1 Time 2

Data completeness
Missing item responses

(min-max %)a
1–6 1–7

Scaling assumptions
Corrected polyserial item-total

correlation (min-max)b
0.36–0.78 0.32–0.80

Targeting
Possible score range (midpoint) 0–25 (12.5) 0–25 (12.5)
Mean (SD) scorec 13.4 (6.2) 13.5 (5.9)
Median (q1-q3) scorec 15 (8–18) 14 (8.5–18)
Min-max scored 0–25 0–23
Floor/ceiling effects (%)e 1 / 1 2.4 / 0
Skewnessf –0.25 –0.27
Reliability
Ordinal ag 0.94 0.93
Ordinal a when item deleted

(min-max)h
0.94–0.94 0.93–0.93

SEM, ordinal a based
(% of total score)i

1.5 (6.1) 1.6 (6.3)

aShould be <10%.
bShould be >0.3 to support summation of raw item scores, and >0.3-0.4 to
support a single underlying variable.

cShould be close to scale midpoint.
dShould span most of the scale’s score range.
eShould be <15-20%.
fShould be between -1 and þ1.
gShould be �0.80.
hShould not increase compared to a for the total score.
iShould be less than half of the total score SD
APPLIQue, the Alzheimer’s Patient Partners Life Impact Questionnaire; SD,
standard deviation; q1-q3, 1st-3 rd quartile (25th-75th percentile); SEM,
standard error of measurement.
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Discussion

The present study describes the international development and

validation of the APPLIQue; a QoL questionnaire specific to

spousal caregivers of people with AD. The questionnaire is

based on a clear conceptual model—the need-based model of

QoL, and items were derived directly from caregivers, ensuring

that all content was relevant. Translation into other languages

was conducted using the dual-panel methodology. Research

has demonstrated that this approach produces translations that

are more acceptable to respondents than standard forward-

backward translation.43 Field-testing ensured that the items

were well accepted and easy to complete. RMT and item-

total correlations supported the scaling assumptions of the

APPLIQue and reproducibility was good.35 Unidimensionality

of the scale was supported according to both RMT and CTT

criteria, based on corrected item-total correlations.35,36,39

External construct validity was supported by expected

correlations with scores from comparator scales and the

APPLIQue’s ability to differentiate caregivers according to the

reported levels of dementia-related symptoms and behaviors of

their spouses, suggesting that the QoL of caregivers worsens as

AD symptoms progress. These findings support previous

research demonstrating the negative impact of cognitive

decline and behavioral disturbances in people with AD on their

spousal caregiver.44,45

Previous studies investigating the impact of caregiving on

QoL have relied on generic health status questionnaires. By

their nature, generic questionnaires typically include items that

are not relevant, while missing key issues specific to the care-

giver. In addition, the available caregiver-specific measures

have poor psychometric properties and lack a clear theoretical

basis.18 Consequently, the APPLIQue represents important

issues for spousal caregivers not covered by other measures.

For example, the APPLIQue contains items relating to the

inability of the caregiver to share their thoughts and feelings

with their spouse. The questionnaire may well detect the ben-

efits to the caregiver of clinical and non-clinical interventions

aimed at people with AD, as well as interventions designed to

support the caregiver, such as respite care. Furthermore, the

development and validation of 5 different language versions

of the APPLIQue increase its utility for multinational clinical

trials. As care was taken in the development of the question-

naire to avoid potential translation difficulties, it is anticipated

that the development of further language versions would prove

feasible.

The original aim of the study was to create a QoL question-

naire specific to all AD caregivers. However, analysis of the

qualitative interview data with caregivers revealed important

differences between spousal and non-spousal caregivers, con-

firming previous findings.46 Future research should focus on

developing a questionnaire for non-spousal AD caregivers, for

Table 6. Correlation Coefficients Between APPLIQue Scores and
NHP and GWBI Scores (Time 1).

APPLIQue

NHP
Energy level 0.59**
Pain 0.39**
Emotional reactions 0.74**
Sleep 0.36*
Social isolation 0.64**
Physical mobility 0.27
GWBI 0.67**

**Correlation is significant at p < .01.
*Correlation is significant at p < .05.
NHP ¼ Nottingham Health Profile.
GWBI ¼ General Well-Being Index.

Figure 2. Median APPLIQue scores by known groups.
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example adult children caregivers, based on the needs-based

model of QoL.

Due to the original focus on all types of AD caregivers, 29

interviews were conducted with spousal caregivers. Despite

this, similar sample sizes have been used in the development

of other needs-based PROs.28,29

The reduced sample size in the postal survey (n ¼ 116) was

a concern. Cultural differences in Germany, Spain and Italy

resulted in relatively small samples of spousal caregivers. In

these countries, a large proportion of individuals who took part

in the postal survey were providing care for a parent or sibling

and were therefore excluded from the analyses. The validation

analyses were performed on the data from all 5 countries com-

bined, to maximize the sample size and to strengthen the cul-

tural validity of the measure. Again, similar sized samples have

been demonstrated previously as producing stable conclusions

regarding CTT-based reliability and validity.47 Another poten-

tial limitation of the study was that most of the participants

were female. This reflects the spousal caregiver population.48

While female spousal caregivers scored higher on the APPLI-

Que, the RMT analyses did not detect differential item func-

tioning related to gender. Previous research has suggested that

female caregivers experience greater distress than male

caregivers.49

In conclusion, the APPLIQue should play an important role

in assessing the impact of caregiving on the QoL of spousal

caregivers. It should also be capable of showing how clinical

and non-clinical interventions aimed at either the person with

AD or the spousal caregiver influence the caregivers’ lives. The

QoL of spousal caregivers is of paramount importance given

the savings that accrue to health services, by caregivers pre-

venting or delaying patients’ institutionalization.2

Authors’ Note

Since completing the research, Matthew Rouse has moved to the MRC

Cognition and Brain Sciences Unit at the University of Cambridge.

Acknowledgments

The authors would like to thank all caregivers who participated in the

study. The following researchers contributed to instrument develop-

ment; Dr Thomas Kohlmann (Lübeck), Professor Mauro Niero
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