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Abstract
A valid measure of quality of life is important for clinical goal setting and for evaluating interventions. In the amnestic dementias,
proxy-raters (e.g. friends, families, clinicians) typically rate quality of life lower than the self-ratings given by the person with
dementia – a proxy bias. This study investigated whether the same proxy bias occurs in Primary Progressive Aphasia (PPA), a
language-led dementia.
Quality of life was measured in 18 individuals with PPA using self-ratings, and proxy-ratings by their main communication
partner, using the Quality of Life in Alzheimer’s Disease Scale.
There was no strong evidence for proxy bias at a group level, with no consistent pattern across dyads, where proxy- and self-
ratings did not show good levels of agreement. We suggest that self-ratings and proxy-ratings of quality of life in PPA are not
interchangeable. Higher-powered investigation of the patterns observed here is warranted in future studies.
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Significance Statement
· This study adds to our understanding of quality of life

measurement in progressive communication
impairments.

· This is the first study to investigate proxy bias in quality
of life ratings in Primary Progressive Aphasia (PPA).

· Self-ratings and proxy-ratings of the quality of life of
the person with PPA were not interchangeable.

· Predictors of proxy bias (lower rating of person with
PPA’s quality of life) were similar to those seen in
dementia and aphasia populations, but need replication
in a larger study.

· Valid measures of quality of life in PPA will rely on
triangulation of information from different sources.

In clinical settings, assessing quality of life can ensure
goals are patient-centered, and can measure the impact of
interventions.1 In research settings, it is useful to be able to
determine the impact of chronic or degenerative disease over
time, as well as the effect of treatments on quality of life.2 As a
construct, quality of life focuses heavily on an individual’s

own subjective experiences and perspectives3 and subjective
measures of quality of life may not always relate directly to
objective measures such as disease severity.4 Consequently,
self-reporting of quality of life is the most appropriate
methodology. However, self-rated quality of life can be
challenging to obtain, and/or the results can be unreliable in
populations with impaired cognition and/or language.2,5,6

Our team has previously highlighted potential challenges
when assessing quality of life in Primary Progressive Aphasia
(PPA).7 PPA is a rare, language-led dementia which is
characterized by progressive language impairment in the early
to mid-stages.8
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Measuring Quality of Life and Proxy Bias

The challenges associated with self-reporting quality of life
in other conditions similar to PPA, such as amnestic de-
mentias, are often dealt with by instead asking a close
communication partner, family member, friend, or even
health care professional – a proxy – to answer on behalf of the
person with the condition. This is often logistically easier and
quicker. It also circumvents the fact that over the course of
longitudinal studies, individuals with progressive conditions
may reach a point where they can no longer provide self-
ratings. However, when this approach is used, a ‘proxy bias’
can occur, whereby proxies tend to rate quality of life as
being lower than the person living with the condition rates it
themself.

This proxy bias is well establish in the amnestic dementia
literature across different quality of life instruments, in dif-
ferent countries and across different carer types (see
Supplementary Material A, for an overview).9-21 PPA is often
associated with Frontotemporal Lobar Degeneration (FTLD)
pathology.8 Two studies investigate proxy bias in FTLD,11,14

however, neither distinguishes which participants or sub-
groups presented with the language variant of FTLD
(i.e., PPA) rather than the behavioral variant. Hence, unfor-
tunately, these studies do not advance our understanding of
proxy bias in PPA specifically.

Given that PPA includes language symptoms similar to
stroke-aphasia, it is of interest that conclusions have been
varied regarding the presence of a proxy bias in stroke-
aphasia. Proxy-raters have been noted to have a significant
negative bias for their partner with aphasia’s global quality of
life, health-related quality of life, and particularly the do-
mains of pain and overall health. Conversely, ratings for
other domains including emotions, autonomy and purpose
were closer between the proxy-raters and raters with apha-
sia.5 Two subsequent studies using a measure of quality of
life specifically designed for individuals with aphasia both
noted that although proxy-ratings were significantly lower
than self-ratings, small effect sizes indicated that differences
were not large enough to invalidate the information given by
the proxy-raters. Relatively large standard deviations also
suggested that any conclusions about the lack of a strong
proxy bias at the group level may not hold true at a dyad
level.22,23

Predictors of Proxy Bias

Across the literature on predictors of proxy bias in dementia,
study designs and results vary considerably. Characteristics of
the person with dementia that have been associated with proxy
bias include: reduced independence in daily activities,6 more
severe disease,17 reduced insight,21 depression,24 behavioral
disturbance6,12 and potentially cognition (which may have an
indirect or non-linear relationship with proxy bias and requires
further inquiry).6,12,18 Characteristics of the proxy which have

been associated with the presence of proxy bias in dementia
include greater caregiver burden6 and relationship to the
person with dementia, where proxy bias is larger for (adult)
child-raters than spouse raters.13,15

In the stroke-aphasia literature, time living with aphasia has
been suggested as a potential mediator of proxy bias: the
longer dyads live with aphasia, the more likely they are to
agree with each other’s ratings.22,23

Explanations for Proxy Bias

The disability paradox has been widely cited as a theory that
can account for proxy bias, proposing that people living with
chronic disability can adjust to living with their condition
over time and potentially reduce their expectations for
quality of life (while presumably, the same does not happen
for their partner).25 Further, variables related to self-rated
quality of life are often different from those related to proxy-
rated quality of life. This supports the theory that self-rated
and proxy-rated quality of life are not the same construct,12

and may be guided by (different) subjective perceptions,
which could account for observed differences in self vs proxy
ratings.

Aim and Rationale for the Current Study

Given that PPA is a condition that presents challenges for
obtaining insight into quality of life through self-report, es-
pecially later in the progression of the disease, it is important
to understand the role and validity of proxy-reports. The
present study aimed to provide the first insight into proxy bias
in PPA, contrasting quality of life ratings by a sample of
individuals with PPA with those given by their proxies. As
noted above, while studies on proxy bias in amnestic dementia
consistently find a proxy bias, studies on stroke-aphasia have
mixed findings, therefore, the primary research question of the
current study was “Does proxy bias also occur for quality of
life ratings in PPA?”

Methods

Ethical approval was obtained in Australia via the human
research ethics committees at Macquarie University, Sydney;
South Eastern Sydney Local Health District, Sydney and
Mater Research, Brisbane.

Recruitment

People with PPA and their proxies (conceptualized in this
study as their main communication partners) were recruited
using a convenience sample approach via speech pathologists
and neurologists working with PPA in Australia and the UK
over a period from December 2016 to November 2021. In
addition to distribution of flyers via the authors’ professional
networks, the first author also advertised the study through an
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online presentation for the rare dementia support group via
University College, London, UK. After the start of the
COVID-19 pandemic, assessment had to occur online, en-
abling the participation of dyads from interstate in Australia
and overseas.

People with PPA were eligible if they were aged 45 to
85 years, had a formal diagnosis of PPA8 from a suitably
qualified health professional, had proficient English and were
able to give informed consent (with aphasia-appropriate
communication support). Eighteen dyads contacted the re-
search team with an interest in the study and all subsequently
participated. Nine participants with PPA and seven proxies
were seen face-to-face while nine participants with PPA and
eleven proxies were seen online via telehealth.

Materials

Background Assessments

For all participants with PPA, demographic details and per-
formance on a number of language and cognitive tests were
collected, including the Addenbrooke’s Cognitive
Examination-III.26 For proxy participants, brief demographic
details were collected with the Cambridge Behavioural
Inventory-Revised Edition,27 a measure of proxy-rated be-
havioral symptoms with reference to the person with PPA.

Quality of Life in Alzheimer’s Disease Scale and
Administration

The QOL-AD28 was chosen for this replication study as it
was designed for both self-report and proxy use, and has
been used in numerous studies that replicate proxy bias
across different types of dementia including Alzheimer’s
Disease, young-onset dementia and fronto-temporal
dementia.6,11,12,14-16 As far as we are aware, the QOL-
AD has only previously been used in one study with in-
dividuals with PPA.29 However, it is often used clinically by
geriatricians and neurologists, the main medical specialists
who diagnose and manage PPA, so understanding more
about its application in PPA is of clinical relevance.
Measures of QOL designed for stroke-aphasia may also
prove useful in PPA, particularly in speech pathology and
goal-setting contexts, as we have discussed in a previous
review.7 However, many were not designed to be used by a
proxy or have a large focus on physical symptoms, so these
were less appropriate to achieve the primary aim of this
study.

The QOL-AD is a brief, 13-item questionnaire which as-
sesses 12 domains of quality of life followed by an overall
quality of life domain for item 13. Each item has four possible
response options: Poor, Fair, Good and Excellent, which are
then converted to interval data (Poor = 1, Excellent = 4) with a
minimum possible score of 13 and a maximum of 52. Par-
ticipants were informed “This test is usually used for people

who have Alzheimer’s. We’re using it in this study to see if it is
useful with people who have PPA”.

The assessment was administered with participants with
PPA by the first author, a trained speech pathologist, using the
standard conversational script. In aphasia settings, it is stan-
dard practice to adapt written materials so they are ‘aphasia
friendly’, incorporating modifications such as large text, sans
serif fonts, bolding for keywords and supporting images.30-33

Consequently, and given that the QOL-AD’s psychometric
properties have not yet been established in the PPA pop-
ulation, we adapted the presentation of the scale: Each
question was presented on a single page in large font, the
response options were repeated on every page and a series of
ticks and crosses were added as visual aids to interpret the
written response descriptors. For proxies, the unmodified
questionnaire was explained briefly then filled in indepen-
dently by these participants, who could seek clarification if
required.

Analysis

Across the dementia and aphasia literature, proxy bias is
typically calculated by paired-samples t-test between the
two rater groups, with effect size or a Bland-Altman plot
bias line. The degree of rater agreement has been measured
via intra-class correlations (ICC) or using the level of
agreement lines on a Bland-Altman plot (also see
Supplementary Material A). We calculated proxy bias using
a one-tailed, paired t-test to determine if self-rated quality of
life was higher than proxy-rated quality of life, and a
Bayesian one-tailed, paired t-test (using default (flat) priors)
to assess evidence for the null hypothesis, as well as visual
inspection of the Bland-Altman plot bias. A Bland-Altman
plot34 was chosen rather than a correlation calculation as it
provides greater detail on both the inter and intra-rater
discrepancies in rating, rather than solely determining if
a linear relationship is present.20,35,36 We interpreted
agreement via the limits of agreement on the Bland-Altman
plot. Given the small group size and heterogeneous nature
of PPA, we also analyzed the differences in ratings for each
dyad in the study individually, using Kappa coefficients – a
measure of inter-rater reliability which corrects for the
possibility that raters agree by chance.37

Finally, a number of exploratory analyses were per-
formed in order to investigate potential relationships be-
tween quality of life, proxy bias and demographic, language
and cognitive variables. Given the small sample size, and
the fact that not all variables met normality assumption
checks, all correlations were run as non-parametric
Spearman’s correlations. We discuss any correlations
where α = <.05, however, we also investigated which of
these correlations would survive Holm-Bonferroni cor-
rection for multiple comparisons.38

Data were analyzed in Excel,39 JASP40 and SPSS.41
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Results

Demographics and Participant Characteristics
Participant’s demographic details, along with quality of life
ratings, are detailed in Table 1. Participants with PPA included
six women and twelve men, who ranged from 55 to 81 years of
age. Years of education ranged between 10 and 21 years, with
16/18 completing school and 8/18 having university level
education. Proxy participants included fifteen women and
three men, who ranged in age from 25 to 86 years. Years of
education ranged between 11 and 19 years, with 15/18 com-
pleting school and 8/18 having university level education.
Fourteen of these were spouses or long-term partners, while
two daughters, one brother and one friend were also included.

Participants with PPA had a heterogeneous range of pre-
sentations, with ACE-III (cognition) scores ranging from 19 to
98 out of 100, and represented all variants according to the
international consensus criteria classification system.8 The
participants’ linguistic and cognitive profiles are further de-
tailed in Supplementary Material B. They were 14 to
66 months since the onset of noticeable PPA symptoms. As
such, their language and cognitive presentations and severity
of PPA differed significantly across the sample. However, all

participants were able to understand and consent to the study
and express themselves in some way, even if this was through
the use of writing, answering closed questions or non-verbal
communication.

In all but once case, participants were referred into the
study with a formally diagnosed variant of PPA as made by a
neurologist or geriatrician. One participant had a confirmed
diagnosis of PPA known to his family and speech pathologist,
however, the variant was unknown. Upon testing, he presented
with an apraxia and agrammatism in line with the international
consensus criteria for non-fluent variant,8 as noted in Table 1.

All participants were of white, Caucasian backgrounds, and
all but two participants with PPA had monolingual English-
speaking backgrounds. One participant had Afrikaans and
German as their native languages while another had Finnish.
Anecdotally, this homogeneity in a small convenience sample
is a reflection of those individuals who tend to be diagnosed
with PPA in Australia and the UK at this time. The fact that
people from minority and multilingual backgrounds may be
less likely to be correctly diagnosed, or identified early in the
disease has been highlighted in one study from India on PPA42

as well as international studies on Alzheimer’s, frontotemporal
and other dementias.43-45

Table 1. Participant Demographics and Quality of Life Scores.

pwPPA Proxy Quality of Life Relationship

Dyad
# Age Gender Variant

Time
since
onset

Self-
Rated
QOL

ACE-
III

Score Age Gender

Proxy-
Rated
QOL

CBI
Proxy
Rating

QOL
Difference
(SR-PR)

QOL
Mean Relationship

Length of
Relationship

1 73 Male NonFluent 48 34 93 72 Female 44 24 �10 39 Spouse 58
2 73 Male NonFluent 21 37 95 73 Female 44 20 �7 40.5 Spouse 12
3 79 Male NonFluenta 60 26 74 70 Male 31.4 45 �5.4 26.5 Brother 70
4 81 Male NonFluent 24 45 89 78 Female 47 8 �2 46 Spouse 57
5 73 Male NonFluent 42 37 77 70 Female 39 57 �2 38 Spouse 49
6 77 Male Logopenic 36 34 36 64 Female 36 68 �2 35 Spouse 28
7 79 Male NonFluent 60 37 90 75 Female 38 0 �1 37.5 Spouse 38
8 77 Male Logopenic 30 25 90 71 Female 25 61 0 25 Spouse 46
9 71 Male Semantic 66 37 43 62 Female 37 79 0 37 Spouse 9
10 55 Female Semantic 60 37 90 68 Female 37 18 0 37 Friend 36
11 66 Male Logopenic 44 43 69 62 Female 42 20 1 42.5 Spouse 40
12 68 Male NonFluent 48 33 19 71 Female 31 54 2 32 Spouse 36
13 69 Female Logopenic 17 40 31 70 Female 32 64 8 36 Spouse “long time”
14 77 Female NonFluent 24 46.6 94 49 Female 37.9 24 8.7 42.25 Daughter 49
15 79 Female NonFluent 24 45 61 86 Male 36 50 9 40.5 Spouse 57
16 60 Female Mixed 18 45 60 61 Male 36 46 9 40.5 Spouse 41
17 60 Male Semantic 30 49 60 55 Female 35 49 14 42 Spouse 26
18 64 Female Logopenic 14 47.7 81 25 Female 32.5 33 15.2 40.1 Daughter 25

aThe person with PPA, their family and regular speech pathologist reported the patient was diagnosed only with “PPA”. Based on the language assessment, our
team determined that the profile was most consistent with a working diagnosis of non-fluent variant PPA.
bSpouse – refers to either a married or long term unmarried, live-in partner.
CBI-R - Cambridge Behavioural Inventory (Revised edition).27 Scores are out of 180 and higher scores indicate a greater number of abnormal neuro-psychiatric
or behavioral symptoms.
ACE-III - Addenbrooke’s Cognitive Examination third edition.26 A cognitive screening test suitable for people with PPA. Scores are out of 100 and higher scores
indicate better cognitive function.
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There were missing data for three dyads on the item “How
do you feel about your marriage?” The administration
guidelines allow participants to rate their closest relationship
instead if they are not married, or the item is scored as missing
if there is any uncertainty.28 Two participants with PPA and
three proxies (from three dyads) declined to answer this item.
Where group averages for a specific item are reported (e.g.
Figure 3), these three dyads were omitted for that item. Where
overall QOL-AD scores are reported, scores for these dyads
were calculated pro-rata such that their total rating scores
remain out of 52. We did not administer the GDS-15 to
Participant 5, as he had previously been formally diagnosed
with depression and was prone to distress when discussing
his mood.

Descriptive Statistics

Self-rated quality of life ranged from 25-49 with an average of
38.8 (SD = 7.0, Median = 37, n = 18). Proxy-rated quality of
life ranged from 25-47 with an average of 36.7 (SD = 5.4,
Median = 36.5, n = 18). As can be seen in Figure 1, the lowest
rated items for the self-rated group (i.e. ratings by the indi-
viduals with PPA) were ‘memory’ and ‘energy levels’, while
for the proxy-rated group (i.e. ratings by the proxies) they
were ‘memory’ and ‘fun’, closely followed by ‘energy levels’.
The largest difference between self-ratings and proxy-ratings
across the groups was on the item ‘fun’, where participants
were asked “How do you feel about your ability to do things
for fun, that you enjoy?“, with self-ratings being significantly
higher on average than proxy-ratings (Wilcoxon one-tailed
t-test = 73.00, P = .026, df = 12). Differences on remaining
items were not significant.

Proxy Bias Analyses

Group-Level Analysis. Self-rated quality of life was not strongly,
nor significantly, correlated with proxy-rated quality of life
(Rho = .209, P = .405). Following a Shapiro-Wilk test, which
did not show evidence of non-normality (W = .942, P = .317),
the paired samples, one-tailed, t-test was not significant (t =
1.250, P = .114). A paired-samples, one-tailed, Bayesian t-test
showed no evidence that self-ratings were higher than proxy-
ratings, and anecdotal evidence supporting the ratings of the
two groups being the same (BF0+ = 1.202). These results were
also supported by the Bland-Altman plot, as displayed in
Figure 2.

Regarding the difference between the two groups, the bias
(red line; where bias = self-rated quality of life minus proxy-
rated quality of life = 2.08, 95% CI = 3.26) was higher than
zero, indicating that self-rated quality of life across the group
was higher than proxy-rated QOL. However, the zero dif-
ference x-axis fell within the 95% confidence interval for the
bias. This indicates there was no significant bias occurring
between the self-ratings and proxy-ratings of quality of life.
Regarding rater agreement, the standard deviation of the bias

(7.05) was used to calculate the upper (15.90) and lower
(�11.75) ‘limits of agreement’ (green dashed lines), which
denote the area within which 95% of the results lie. This
means that, within this sample, a given person with PPA could
potentially rate themselves 16 points higher or 12 points lower
on the QOL-AD scale than their proxy would; in other words,
the range of ratings their proxy might give was large.

Dyad-Level Analysis

Given that there was no strong evidence (on t-test or exam-
ination of Bland-Altman plot bias) of a proxy bias occurring at
a group level, visual inspection of the difference scores per
dyad was undertaken. As seen in Figure 3, the discrepancy
between self-ratings and proxy-ratings differed in direction
and magnitude across the dyads. Table 2 shows the Kappa
Coefficients and their interpretations per dyad. Degree of
agreement between dyads ranged from ‘no agreement’ to
‘moderate’.

Exploratory Analyses: Variables Potentially Associated
With the Proxy Bias and QOL Ratings

Table 3 displays correlations between variables of interest
identified from previous literature (as noted in the Introduc-
tion) and degree of proxy bias per dyad and quality of life. An
inter-correlation matrix with all variables included in the study
is included in Supplementary Materials C.

Variables Associated With Proxy Bias

None of the variables identified in the previous literature on
proxy bias in other populations (disease severity/cognition,
depression, behavioral changes, and relationship type (partner
vs adult-child)) were significantly nor substantially correlated
with degree of proxy bias (Table 3).When presence vs absence
of depression was instead analyzed as a categorical variable
(above vs below cut off on the GDS), there remained no
relationship with degree of proxy bias (H(1) .709, P = .4, df =
1). This is despite the fact that Participant 5 – who had a
diagnosis of depression but did not complete the GDS – was
included in this analysis.

When we examined the full correlation matrix
(Supplementary Materials C), we noted that other variables –
which had not been planned a priori for examination based on
previous literature – were significantly correlated with a
greater degree of proxy bias: fewer years of education for the
person with PPA (Rho = �.557, P = .016), the person with
PPA being female (Rho =�.639, P = .04), younger age of both
the proxy (Rho = �.533, P = .023), and the person with PPA
(Rho = �.481, P = .043).

Since younger age of the proxy was related to greater
degree of proxy bias, and a previous dementia study had
demonstrated that spouse raters tend to rate quality of life
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Figure 1. Average Ratings for Each QOL-AD Item for Ratings by People with PPA (self-rated QOL-AD) and their Proxies. Note: Figure is
ordered from the item with least advantage for self-rated scores over proxy-rated scores (i.e., least proxy bias) to most advantage (i.e.
greatest proxy bias). Bars indicate standard error. Y-axis shows rating scale for each item where 1 = Poor, 2 = Fair, 3 = Good and 4 =
Excellent. For the item ‘Marriage’, n = 15 whereas for all other items n = 18, due to three dyads not being married and declining to rate the item
on another proxy.

Figure 2. Bland-Altman plot for QOL-AD total scores rated by people with PPA and proxies. Note: Bias: The average difference between
patient and proxy (or ‘bias’) is indicated by the red line with accompanying confidence intervals (dotted red lines). A difference of 0 (the x-
axis) would indicate perfect agreement. If the x-axis falls outside of the confidence interval of the bias, this would indicate significant rater bias
is occurring; significant rater bias is not seen in this plot. Agreement: Limits of agreement (green dashed lines) indicate the area from +1.96 SD
to -1.96 SD, within which 95% of the data lie, and require clinical interpretation.
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differently to adult child-raters,13 we further investigated this
finding by removing the two adult-child-raters from the data
set and re-running the correlations (participants 14 and 18,

who were younger than all other proxy-raters at 49 and
25 years, respectively). In this subgroup, younger age of the
proxy was no longer correlated with proxy bias, suggesting
that the adult-child-raters were driving the correlation between
younger age of proxy and greater proxy bias in the full set of
dyads. Additionally, lower language ability (Rho = �.5, P =
.048) and lower cognition of the people with PPA
(Rho = �.611, P = .012) was significantly correlated with a
greater degree of proxy bias in this sub-group analysis.

Variables Associated With Self-Rated Quality of Life

For self-rated quality of life, we investigated the following
variables of interest based on the previous literature: cogni-
tion, depression, behavioral changes and relationship type
(partner vs adult-child), Table 3. Higher self-rated quality of
life was significantly correlated with the proxy being a child
not a partner, although this would not survive Holm-
Bonferroni correction. Depression score on the GDS-15
was weakly (negatively) correlated with self-rated quality of
life. However, when treated as a categorical variable, the
group with depression had significantly lower self-rated
quality of life than the group without depression (H(1),
4.399, P = .036, N = 18).

In the full correlation matrix, higher quality of life ratings
by the person with PPAwere also significantly correlated with:

Figure 3. Differences in quality of life ratings across dyads. Note: Dyads have been ordered by degree of proxy bias, i.e. the left side of the
figure shows dyads where the person with PPA rated their quality of life lower than their proxy did (a reverse proxy bias) and the right side
shows dyads where the person with PPA rated their quality of life higher than their proxy (greatest proxy bias).

Table 2. Degree of Agreement in QOL-AD Ratings for Each Dyad.

Dyad Kappa Coefficient (k) Degree of Agreementa

1 �.13 No agreement
2 .12 None – Slight
3 �.03 No agreement
4 �.21 No agreement
5 .16 None – Slight
6 �.03 No agreement
7 .33 Fair
8 .36 Fair
9 0.4 Fair
10 .43 Moderate
11 .36 Fair
12 �0.1 No agreement
13 .39 Fair
14 .25 Fair
15 .05 None – Slight
16 .06 None – Slight
17 �0.1 No agreement
18 �.03 No agreement

aCohen’s original suggestions for interpretation of coefficient strengths.37
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less time since onset of PPA symptoms (Rho =�.58, P = .012)
and being female (Rho = �.464, P = .024).

Variables Associated With Proxy-Rated Quality of Life

For proxy-rated quality of life, we investigated the following
variables of interest: cognition, depression, behavioral
changes in the person with PPA, and proxy education levels.
Higher proxy-rated quality of life was significantly related to
fewer behavioral changes. It was also moderately correlated
with better cognition in the person with PPA but this did not
survive correction for multiple comparisons. Presence of
depression as a categorical variable also was not significantly
related to differences in proxy-rated quality of life (H(1)
1.652, P = .199, N = 18). The full correlation matrix also
showed that higher proxy-rated quality of life was signifi-
cantly correlated with better language performance (Rho =
.567, P = .014).

Discussion

This is the first (cross-sectional) study we are aware of that
compares how people with PPA and a proxy (their main

communication partner) rate the person with PPA’s quality of
life. Self-rated and proxy-rated quality of life scores each had a
wide range across the group. There was no statistical evidence
for a consistent proxy bias at a group level, although there was
also no strong evidence for the null hypothesis (of no proxy
bias) in Bayesian analyses, and, across the dyads there was
considerable variation in the degree (and direction) of dif-
ferences between the ratings of people with PPA and their
proxies.

Reports of Quality of Life

We found that reports of quality of life were heterogeneous
even in this relatively small sample of individuals with PPA.
Notably, no participants self-rated their overall quality of life
as ‘poor’, with ratings falling between ‘fair’ and ‘excellent’
using the QOL-AD descriptors. For both people with PPA and
their proxies, total QOL-AD scores (maximum 52) ranged
from the high forties (most items rated as ‘excellent’) down to
the mid-twenties (reflecting most items rated as fair, or some
items rated as ‘poor’ balanced by other ‘good’ or ‘excellent’
ratings).

People with PPA and their proxies tended to rate the
quality of life domains of ‘memory’ and ‘energy’ similarly
within dyads. This makes sense given that word finding
difficulties, effort and fatigue are associated with commu-
nication activities in PPA, as well as emerging memory
difficulties. These symptoms are all likely to be observable
by both parties.8,47

The ability to have fun, meanwhile, was rated significantly
lower by proxies than people with PPA, as also has been
observed to occur with spouse raters of people with demen-
tia.13 The experience of fun, of course, is less transparent to
observers than speech errors. One possible explanation is that
what constitutes fun or is enjoyable might change over time
for the person with PPA, as their condition progresses, in a
process potentially akin to the disability paradox.25 In con-
trast, proxies may continue to evaluate the person with PPA
against previously enjoyable activities or acts of independence
which are no longer options due to disease progression.

Why Did We Not Find a Proxy Bias?

The lack of a statistically reliable proxy bias, in this small
sample, is contrary to the proxy bias occurring consistently in
quality of life ratings for people with amnestic presentations of
dementia. Many of the factors thought to affect the proxy bias
in amnestic dementias, such as reduced insight,21 behavioral
disturbances6,12 and reduced independence in daily activities6

are less likely to apply to individuals with early and mid-stages
of PPA, when communication is the primary presenting
concern. This may go some way to explaining the lack of
consistent proxy bias in PPA in this study.

Instead, our results weremore closely alignedwith theminimal
proxy bias reported in some studies of stroke-aphasia.22,23

Table 3. Spearman’s Correlations for Variables of Interest with
Proxy Bias and Quality of Life.

Rho p

aDegree of Proxy bias Relationship type+ �.453 .078
Time since PPA symptoms �.458 .056
Depression scoreb �.428 .087
Proxy-rated behavior .188 .455
Cognition �.385 .115

Self-rated QOL Relationship type+ �.497 .050*
Depression scoreb �.397 .114
Proxy-rated behavior �.249 .320
Cognition �.01 .967

Proxy-rated QOL Partner years of education .142 .599
Depression scoreb �.086 .743
Proxy-rated behavior �.584 .011*
Cognition .52 .027*

N = 18 unless otherwise indicated (and includes adult-child-raters).
aSelf-rated minus proxy-rated quality of life.
bN = 17 for the depression correlations as the depression scale was not
administered with one participant.
cSignificant P-values where α = ≤.05 are as indicated by *.
*Significant P-values following Holm-Bonferroni correction are as indicated by
shaded cell.
Note.Relationship Type:Where 0 = adult-child-rater and 1 = partner-rater
(N = 16 as two dyads were not classified as either and were not included in this
variable). Depression Score: Geriatric Depression Scale-15.46 Higher
scores indicate more symptoms of depression. Proxy-Rated Behavior:
Cambridge Behavioural Inventory (Revised edition).27 Higher scores indicate a
greater number of abnormal neuro-psychiatric or behavioral symptoms.
Cognition (/Disease severity): Addenbrooke’s Cognitive Examination
third edition.26 A cognitive screening test suitable for people with PPA. Higher
scores indicate better cognitive function.
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On the one hand, this is unsurprising given that stroke-
aphasia and PPA are alike in that they involve communi-
cation impairment and are both extremely variable in
presentation. On the other hand, individuals with PPA tend to
have a high degree of insight into their current communication
decline and particularly that there is a prognosis of decline.48

This prognosis differs markedly from individuals with stroke-
aphasia who can potentially look toward to the future with a
positive outlook.49 However, the QOL-AD conversational
script states “We want to find out how you feel about your
current situation in each area” and the scale has no items
which pertain to the future. Consequently, this may bias raters
towards evaluating quality of life based on the present moment
and without much consideration to the future prognosis of
decline. Hence, despite the differences in prognosis between
stroke-aphasia and PPA, because of the wording of the QOL-
AD, the responses are not greatly affected by these
differences.

Different dyads demonstrated different degrees of
agreement with each other’s overall scores, and in
both directions, such that either party might rate overall
quality of life as higher. This suggests that group level
results may not reflect individual dyad’s ratings well, and
future studies investigating proxy bias in PPA should not
presume anything about individual dyads based only on
group trends. However, this exploratory study lacked
power, and investigation of proxy bias in a larger sample of
people with PPA would be warranted to confirm these
results.

Rater Agreement

The limits of agreement on the Bland-Altman plot indicated
that, for a given participant with PPA, the range of scores
within which their proxy might rate was quite large relative to
the range of 40 (ratings from 13 to 52) available on the QOL-
AD. This suggests that proxy-ratings on the QOL-AD in this
study were not interchangeable with self-ratings, even if the
statistical tests for proxy bias were non-significant at a group
level. It is not possible, in this sample, to predict whether
someone’s proxy will over or under-estimate their self-rating.
On the basis of this, our clinical recommendation would be to
always attempt to collect a self-rating of a person with PPA’s
quality of life. This can be achieved when the person is able to
use the instrument, with appropriate scaffolding as required,
or, alternatively, responses can be gathered using more open
ended case history or interview-style questions on
wellbeing.7,50

Unlike the Bland-Altman plot analysis, which subtracts
one rater’s total score from the other, the Kappa Coefficient
calculation takes into account variability across each item on
the QOL-AD, so it is a more sensitive indicator of agreement
when a particular dyad is considered individually. The fact that
only one of 18 dyads reached moderate agreement, again
supports our recommendation that self- and proxy-ratings on

the QOL-AD should not be considered interchangeable
in PPA.

Potential Predictors of Proxy Bias

This study’s results highlighted that although some dyads
demonstrated a pattern of ratings of quality of life in the
direction that would be expected if there was a proxy bias
(i.e., proxy-ratings lower than self-ratings), others did not, or
even showed the reverse pattern (see Figure 3). It was
therefore important to explore what might have been under-
pinning these differences across dyads.

Unlike in studies of proxy bias in amnestic dementias,
depression, behavioral changes and relationship type were not
correlated with proxy bias in this PPA sample. The lack of
association with behavioral changes could be explained by the
fact that behavioral changes are less common in the early and
mid stages of PPA compared with Alzheimer’s. This was
reflected in the relatively low scores on the Cambridge Be-
havioural Inventory (Mean = 40, Median = 45.5, Range 0-79,
higher scores out of 180 indicate more behavioral and neu-
ropsychiatric changes).

Greater proxy bias was significantly and moderately
negatively correlated with age of the proxy in our sample, in
the post-hoc review of the full correlation matrix. We hy-
pothesized that this occurred in large part because the two
adult-child raters (both daughters) were the youngest members
of the proxy group and each demonstrated a large proxy bias.
This hypothesis was supported by the fact that the correlation
was no longer statistically reliable when these dyads were
removed. Relationship type (adult-child rater or partner rater)
also approached significance in the planned investigation of
variables potentially associated with proxy bias. In one study
on amnestic dementia, daughter caregivers have been reported
to have the most negative perception of the quality of life of
the person with dementia (compared to spouses and sons).13

The authors suggested that perception of quality of life may
become more negative as the relationship to the patient be-
comes further removed (i.e. spouse, then child, followed by
other family member). This is perhaps because caring for
one’s spouse in older age is more expected in terms of societal
roles than caring for parents as an adult-child on top of other
life and carer responsibilities, increasing caring burden.13 The
burden falling to (adult) child caregivers of individuals with
PPA and the associated mental health consequences require
further investigation.

After removing the daughter-raters from the analysis,
poorer cognition and poorer language ability of the people
with PPAwere also correlated with a greater degree of proxy
bias. This suggests that outwardly observable symptoms of
PPA may predict proxy bias (as they do in amnestic de-
mentias), but only for spouses or similar aged raters, with
different predictors relevant for adult-child-raters. Further
exploration of this question is required given the small sample
here. However, should it prove to be a robust finding that there
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is a consistent proxy bias for observable behaviors, and a less
consistent pattern for other aspects of well-being, then this
information would greatly assist in interpreting proxy ratings.

Greater degree of proxy bias was correlated with the in-
dividual with PPA being female, younger and having fewer
years of education. The small sample size and fact that these
associations have not been widely reported in the dementia
literature, make these factors difficult to interpret. Until these
relationships are better understood, clinicians might be con-
servative in interpreting proxy reports for younger female
individuals with PPA and triangulate them with other sources
of information.

We noted that where proxy-ratings of quality of life were
higher than self-ratings (i.e., a reverse proxy bias), the indi-
viduals with PPA were those who had mild presentations of
non-fluent PPA characterized by effortful speech and fa-
tigue.51 It is feasible that in the earlier stages of non-fluent
PPA, friends and family are less able to perceive the extent of
an individual with PPA’s mental fatigue or the effort associated
with communication, resulting in them not rating quality of
life as low as the affected individual. There was insufficient
data to examine differences across the three PPA variants in
this small study. A post-hoc correlation of the difference in
dyad scores with variant as a collapsed binary variable (non-
fluent PPA vs other PPA) revealed a moderate but only
marginally significant relationship (Rho = �.452, P = .06).
One of the participants with semantic variant PPA (participant
17) rated his quality of life as high and gave the impression
that he was certain in his responses. His wife later commented
(to the researchers) that she disagreed with his ratings and that
he was trying to impress the researcher with high scores. It is
well established that people with semantic variant PPA can
have reduced insight and emotion processing.52,53 For any the
participants who scored poorly on the semantic subscales
administered, regardless of variant, it should be considered
how easily they are able to understand the concept of quality of
life. This line of investigation is being explored by our team in
forthcoming work on comprehension of abstract concepts in
PPA.54

It may be fruitful for future studies to investigate the in-
tersection of variant, clinical presentation, PPA stage and the
extent to which influences on quality-of-life ratings are ob-
servable, with regard to differences in proxy- and self-ratings
of quality of life in PPA.

In populations where proxy bias has been more robustly
demonstrated, it is often related to the disability paradox, in
which resilience and adaptation may alter expectations for
quality of life over time.15,25 However, the fact that we ob-
served dyads in which there was a proxy bias and others in
which there was a reverse proxy bias would suggest that, if the
disability paradox occurs in PPA, it is not universal. In a
forthcoming qualitative study, we found that 10 individuals
with PPA demonstrated mixed experiences with resilience and
a positive outlook in some individuals contrasting with low
mood and a focus on future decline in others.55 Qualitative

work with proxies will also more clearly illuminate the pro-
cesses behind the individual differences found in the current
study.

Are Self and Proxy-Ratings Different Constructs?

In this study, higher self-rated quality of life was significantly
correlated with less time since onset of PPA symptoms and
being female. It was also correlated with having an adult-child
rather than a partner as a proxy rater. Given only two adult-
child raters in the sample, and the opposite finding in dementia
with regard to the relationship of the proxy to the person with
dementia,13 this latter result from our study requires further
confirmation. Those without depression, unsurprisingly, had
higher self-rated quality of life, as has been reported in am-
nestic dementias13,15,16,18,21,24 and stroke-aphasia.56

In addition, as noted above, we found moderate evidence
that higher proxy-rated quality of life was significantly cor-
related with observable symptoms of PPA. These included
better cognition, and fewer behavioral changes, as occurs in
the amnestic dementia research,15,16,21 as well as better lan-
guage performance.

The fact that the variables that correlated with self-rated
and proxy-rated quality of life were different, lends weight to
the argument that these are different constructs12: people with
PPA and their proxies are potentially not evaluating the same
thing when they rate quality of life. It is possible that proxies
are evaluating quality of life by comparing their loved one to
their former, pre-PPA, self.

Future Directions

The findings presented here are preliminary due to the small
sample size, and will benefit from replication in a better-
powered study. We used the QOL-AD in this study because it
is widely and freely available, commonly used by geriatri-
cians, general practitioners and neurologists, short and
straightforward to administer, and has standardized cues for
supporting people to respond. In future work, however, ex-
amining proxy bias in PPA using more than one quality of life
instrument may be helpful since in previous stroke-aphasia
proxy findings have differed with different instruments. Future
research may also benefit from investigating a wider range of
predictor variables, such as insight and caregiver burden.
Exploring the role of perspective-taking in proxies may also
be worthwhile, as some research has indicated that asking a
family member to imagine how their loved one would rate
their own quality of life can potentially reduce proxy bias in
amnestic dementias.15,57

Given the nature of linguistic and cognitive decline in PPA,
the PPA field, like the dementia field, will benefit from lon-
gitudinal studies on measurement issues in quality of life.
Patient and proxy perspectives on how they would prefer to be
asked about their quality of life, and/or the development of a
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co-designed, condition-specific quality of life scale, could also
prove valuable in establishing best practice in the future.

Concluding Remarks

Measurement of proxy-rated quality of life will always be
warranted in some contexts, particularly when an individual
with PPA is unable to provide self-ratings or it becomes
challenging to do so over time in a longitudinal study. Family
and friends are also likely to be well informed and provide
clinically relevant information in their ratings. However, this
study, albeit preliminary, suggests that self and proxy-ratings
are not directly interchangeable in PPA, and quite possibly do
not reflect the same construct, at least on the QOL-AD
measure. Consequently proxy-rated measures alone need to be
interpreted with caution, as the proxy-rating may be lower,
higher or similar to a rating provided by the person with PPA
themselves. Where possible, it is probably wise to collect both
perspectives and triangulate these as clinically appropriate.
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