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Abstract 

Psychometrically sound resilience outcome measures are essential to establish how health and care services or inter‑
ventions can enhance the resilience of people living with dementia (PLWD) and their carers. This paper systematically 
reviews the literature to identify studies that administered a resilience measurement scale with PLWD and/or their 
carers and examines the psychometric properties of these measures. Electronic abstract databases and the inter‑
net were searched, and an international network contacted to identify peer‑reviewed journal articles. Two authors 
independently extracted data. They critically reviewed the measurement properties from the available psychometric 
data in the studies, using a standardised checklist adapted for purpose. Fifty‑one studies were included in the final 
review, which applied nine different resilience measures, eight developed in other populations and one developed 
for dementia carers in Thailand. None of the measures were developed for use with people living with dementia. The 
majority of studies (N = 47) focussed on dementia carers, three studies focussed on people living with dementia and 
one study measured both carers and the person with dementia. All the studies had missing information regarding the 
psychometric properties of the measures as applied in these two populations. Nineteen studies presented internal 
consistency data, suggesting seven of the nine measures demonstrate acceptable reliability in these new populations. 
There was some evidence of construct validity, and twenty‑eight studies hypothesised effects a priori (associations 
with other outcome measure/demographic data/differences in scores between relevant groups) which were partially 
supported. The other studies were either exploratory or did not specify hypotheses. This limited evidence does not 
necessarily mean the resilience measure is not suitable, and we encourage future users of resilience measures in these 
populations to report information to advance knowledge and inform further reviews. All the measures require further 
psychometric evaluation in both these populations. The conceptual adequacy of the measures as applied in these 
new populations was questionable. Further research to understand the experience of resilience for people living with 
dementia and carers could establish the extent current measures ‑which tend to measure personal strengths ‑are 
relevant and comprehensive, or whether further work is required to establish a new resilience outcome measure.
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Introduction
Measurement is an essential aspect of scientific research 
and evaluations of interventions and policies require reliable 
and valid outcome measures [1]. A twelve-country 
European working group of researchers and people living 
with dementia recommend developing new outcome 
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measures that respond to the changing emphasis of 
dementia research and services towards the possibility of 
‘living as well as possible’ with the condition [2], echoing 
global and national policies [3–5]. The European work-
ing group [2] acknowledge the value of constructs such as 
resilience for outcome measurement to counter the focus 
on deficit and disease. In response to debates around 
how to best define resilience, a systematic review and 
concept analysis of over 270 published articles defines 
resilience as “the process of effectively negotiating, adapt-
ing to, or managing significant sources of stress or trauma. 
Assets and resources within the individual, their life and 
environment facilitate this capacity for adaptation and 
‘bouncing back’ in the face of adversity” [6]. These essen-
tial features are corroborated by a recent systematic 
review of resilience in older people [7]. This ability to ‘do 
okay’ and achieve good outcomes despite major chal-
lenges and stressors is reflected in the growing global 
interest in healthy ageing [8] and supporting demen-
tia carers [9–11]. Countering the focus on deficit sees 
emerging research highlighting how people with demen-
tia can ‘live well’ despite the challenges of their dementia 
[12]. In other words, they are resilient.

Given the interest in resilience, researchers and prac-
titioners may wish to use a resilience outcome measure 
in evaluation. To ensure data quality, outcome measures 
require considerable psychometric evaluation, demon-
strating they accurately reflect underlying theory and 
concept, are well-accepted by responders, and accu-
rately measure what they aim to do, in the target popu-
lation of interest [1]. A number of resilience measures 
are available for different populations, and their psy-
chometric properties have been systematically reviewed 
and appraised [13]. Fifteen measures were identified, 
most (N = 10) were developed for application with chil-
dren and younger populations. None of the measures 
were developed with, and/or for, people living with 
dementia or their carer. Most of the resilience measures 
focus on resilience at the level of the individual only. A 
strong sense of personal agency may be important for 
negotiating adversity, but the availability of resources 
from the wider social environment is also important 
[13] as captured in recent developments in conceptual-
ising resilience [6].

Another review [14] examined the psychometric prop-
erties of six resilience measurement scales in studies 
which sought to validate the measures in older popula-
tions, but none of the studies included people living with 
dementia or their caregivers. Consequently, it is cur-
rently difficult for resilience measures to be considered as 
one of the set of ‘core outcomes’ which are necessary to 
reduce the variation and inconsistency in the application 
of outcome measures in dementia research [15, 16].

Researchers and practitioners are often compelled 
to make pragmatic decisions regarding the choice of 
measurement scale, especially as considerable skill and 
resources are required for developing new outcome 
measures. Assessors may draw on existing measures 
originally designed for other populations and use a range 
of criteria to judge the potential usefulness of the scale, 
such as previous reports of a scale’s psychometric prop-
erties [1]. However, the demographic and circumstantial 
differences between people living with dementia or their 
carers, and the population in which the original meas-
ure was developed may influence the interpretation, 
meaning, validity and reliability of the original measure. 
Psychometric studies are required in order to ascer-
tain whether a measure captures the intended construct 
(e.g. resilience) in a study sample that may differ from 
the original scale development sample [17]. The psycho-
metric evaluation of measures is an important area for 
further investigation if we are to understand how the 
resilience of people living with dementia and those who 
support them can be enhanced by health, psychological 
and social care services or interventions.

A systematic review of positive psychology outcome 
measures for family caregivers of people living with 
dementia identified only one study using an existing resil-
ience measure [18]. Stoner and colleagues [19] adapted 
the wording of the items of a ten-item resilience measure 
(the Connor-Davidson Resilience Scale), removed two of 
the items and merged them with an adapted and reduced 
measure of ‘Hope’ to produce the ‘Positive Psychology 
Outcome Measure.’ This new measure shows promise for 
application in populations living with dementia, although 
the authors did not assess the psychometric properties 
of the 10-item resilience measure but chose it based on 
their earlier assessment of the larger 25-item Connor-
Davidson Resilience Scale [20]. Consequently, the rele-
vance and appropriateness of existing resilience measures 
may be inadequate for people living with dementia and 
their carers and require further investigation.

In response, the present study seeks to contribute new 
knowledge for research and practice regarding the meas-
urement of resilience. The first aim is to systematically 
review the literature to identify studies that have admin-
istered an established resilience measurement scale with 
a) people living with dementia and/or b) their carers/
supporters (not professional care providers). Identifying 
existing measurement scales, evaluating their, psycho-
metric properties and possible appropriateness for future 
adaptation for use in the target population of interest is 
recommended as a first step in the development of a new 
measure, should this be required [1]. This leads to our 
second aim; to examine the psychometric properties of 
the resilience measures applied in these two populations. 
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We use an established checklist [21] and adapt it to 
appraise the strengths, weaknesses and usefulness, in 
order to draw conclusions regarding the measures as 
applied in these two populations. We discuss the implica-
tions of our findings for research and practice.

Methods
Search strategy
A systematic review protocol was developed and reg-
istered with PROSPERO (https:// www. crd. york. ac. uk/ 
prosp ero/ registration number CRD42021268316). The 
searches were initially scoped by the lead author and 
conducted by two people across the Web of Science (pro-
vides wide coverage Science Citation, Arts and Humani-
ties Indexes and Social Sciences Citation), PsycINFO, 
MEDLINE, and ASSIA databases. These were selected 
so as to enable a comprehensive search beyond the mini-
mum of two databases required to meet critical appraisal 
standards [22] to source peer-reviewed articles across 
a wide range of disciplines, e.g. sociology, psychology, 
health and medicine. Searches were conducted between 
22.5.19 and 10.6.19, and updated 5.5.22 using two dis-
tinct search arms, combined with the Boolean term 
‘AND’ to identify articles. (‘Resilience Or resilient OR 
resiliency AND Dementia OR Dementia OR Dementia’s 
OR dementias OR demented OR Alzheimer OR Alzhei-
mer’s OR Alzheimers OR "posterior cortical atrophy" 
OR (Benson* AND syndrome) OR "primary progressive 
aphasia" OR "visual variant"). No date restrictions were 
applied. To identify further studies, an email was circu-
lated around the INTERDEM1 network (May 2019) call-
ing for researchers to contact the lead author if using a 
measure of resilience. Reference lists of relevant articles 
were also searched. Experts in resilience recommended 
further articles as part of the 2022 updated search. All 
search results were exported into Mendeley and dupli-
cates removed. The original development papers for each 
of the resilience measures were retrieved by GW.

Eligibility criteria
The titles and abstracts were initially screened by CW 
and SCu (see acknowledgements). Papers were included 
if they were an original peer reviewed research/journal 
article; the sample population was either a person liv-
ing with dementia or a carer/supporter (family mem-
ber, friend etc., often described as ‘informal’ carers) 
and the study used a resilience measurement scale. 
Papers were excluded if they were an ineligible article 
type (e.g. conference proceeding, report, book chapter, 
dissertation); were published in a language other than 

English; reported qualitative resilience outcomes or 
were focussed on professional care providers. Disagree-
ments concerning inclusion/exclusion were resolved via 
a discussion with the lead author. At full-text screening 
reasons for exclusion were noted. The review process is 
outlined in Fig. 1.

Data extraction and analysis
Data were extracted into an EXCEL file, with a work-
sheet for each of the identified resilience measures. This 
included information on the study characteristics (sam-
ple demographics, purpose of study, country, language, 
mode of data collection, psychometric data). Psychomet-
ric data were appraised using an 18-item checklist with 
six evaluative domains [21]. This checklist was developed 
to reflect the main evaluative properties recommended 
by the Consensus-based Standards for the Selection of 
Health Measurement Instruments group (COSMIN) [23] 
and simplified in response to the complexity and length 
of the COSMIN checklist. See Table 1.

Two authors (GW and KA-S) initially piloted the data 
extraction, independently reviewing the same two papers. 
Checklist items regarding content validity relate to the 
development of the original measure, so the review team 
agreed to extract any information regarding adaptations 
to the measures for the population of interest (dementia 
caregivers and people living with dementia). Two authors 
(KA-S and CM) then reviewed and extracted data into 
EXCEL from 51 papers identified during screening meet-
ing the eligibility criteria, regularly discussing and refin-
ing assessment criteria throughout the process. This was 
further reviewed and checked by GW.

The authors of the checklist [21] recommend scoring 
each item as either ‘0’criterion not met, or ‘1’criterion 
met.A number of additional data extraction points and a 
0.5 score for some items were developed by the current 
authors to aid the scoring of papers whose focus was not 
developing a resilience measure, but using existing meas-
ures in their research (see Table 1 for checklist, additional 
points, and scoring adaptations. See Additional File 1 for 
further description). We include the hypotheses and/or 
study aims of the included papers to guide the psycho-
metric data extraction. Although not proposed by Fran-
cis et  al., we established additional evaluative indicators 
to indicate the strength of the relationship between two 
measures using Cohen’s criteria [24] where large cor-
relations are > 0.50, medium correlations range between 
0.30–0.49 and small correlations range between 0.10–
0.29. This additional criteria does not influence the 
assessment score but is included to facilitate interpreta-
tion. Disagreements concerning scoring were resolved 
via a discussion between GW, KA-S and CM, with the 
final decision made by the lead author.1 Early detection and timely INTERvention in Dementia.

https://www.crd.york.ac.uk/prospero/
https://www.crd.york.ac.uk/prospero/
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We draw on the previous methodological reviews of 
resilience measures in all populations [13] and resil-
ience measurement in later life [14] to describe the 
development and psychometric evaluation of the origi-
nal measures used by the studies in this review. Both the 
previous reviews addressed the psychometric robust-
ness of resilience measures; Windle and colleagues 
[13] used a published quality assessment criteria with a 
scale ranging from 0–18 [25], with the included meas-
ures receiving scores ranging from 2–7, concluding that 
all the measures showed promise but further psycho-
metric evaluation was required, especially in relation to 
responsiveness. Cosco and colleagues [14] specified the 
psychometric criteria established from their included 
studies (e.g. internal consistency, convergent and dis-
criminant validity, construct validity).

Results and discussion
Study characteristics
Fifty-one studies were included in the final review [26–
76], which applied nine different resilience measures. The 
review process is documented in Fig. 1. Table 2 describes 
the characteristics of the included studies and data relat-
ing to psychometric properties of the measures (e.g. inter-
nal consistency; construct validity; responsiveness). Two 
studies [42, 66] each report on two different measures so 
data for each measure is presented separately in Table 2, 
generating a total of 53 psychometric assessments. The 
majority of the studies focussed on carers (n = 47), three 
studies focused on people living with dementia, and one 
study [45] focussed on the dyad (people with dementia 
and their carers). One study [48] sought to adapt and eval-
uate the psychometric properties of positive psychology 

Fig. 1 The review process
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 c
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l d
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l c

on
si

st
en

cy
 (α

 =
 .9

4)
A

ll 
st

ra
te

gi
es

 o
f c
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.0

1)
 a

nd
 n

eg
at

iv
el

y 
co

rr
el

at
ed

 
w

ith
 C

IT
S‑

em
ot

io
n 

(r 
=
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 .1
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 .1
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 m
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 .1
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e 
in

te
ra

ct
io

n 
of

 
C

IT
S‑

em
ot

io
n 

an
d 

C
IT

S‑
av

oi
da

nc
e,

 re
sp

ec
tiv

el
y

N
o 

in
te

ra
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 C
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 .0
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 m
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 d
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at
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 c
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 c
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 m
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 p
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l d
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 b
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 c
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 p
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 b
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 m
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 p
er

ce
iv

ed
 s

oc
ia

l s
up

po
rt

 
an

d 
th

e 
in

tr
ap

sy
ch

ic
 re
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t r
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 m
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 c
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 c
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 c
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f d
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 c
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r b
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, b
ut

 n
ot

 w
ith

 N
PI

 s
co

re
s

Re
si

lie
nc

e 
co

rr
el

at
ed

 w
ith

 a
nx

ie
ty

 (r
 =

 ‑0
.3

3,
 p

 <
 0
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 b
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 c
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 d
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 re
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re
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 C
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ro
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measures (which included a resilience measure, the 
RS-14) for people living with dementia. Another devel-
oped a measure of resilience for carers in Thailand [72]. 
The remaining studies applied an existing resilience meas-
ure (developed in other populations) in their research.

Description of the resilience measures
Resilience scale (RS)
The RS [77] aims to measure the degree of individual resil-
ience (considered a positive personality characteristic) that 
enhances individual adaptation. The target group is adults. 
The scale has two dimensions (personal competence and 
acceptance of self and life) measured by twenty-five posi-
tively worded items, each scored on a 7-point scale ranging 
from 1 (strongly disagree) to 7 (strongly agree). The total 
scores range from 25 to 175 with higher scores indicat-
ing higher resilience. Specifically scores greater than 145 
indicate moderately high-to-high resilience, scores from 
116 to 144 indicate moderately low- to-moderate levels of 
resilience, and scores of 115 and below indicate very low 
resilience [78]. Further clarification regarding the inter-
pretation of scores, and suggestions for (self) improve-
ment are provided by the authors and correspond with 
the following scoring ranges; 25–100 = very low, 101–
115 = low, 116–130 = on the low end, 131–145 = moder-
ate, 146–160 = moderately high, 161–175 = high [49]. 
The items were developed from qualitative research with 
24 older women who successfully overcame a major life 
event. The target group were not involved in the item selec-
tion. The Resilience Scale is written at the  6th  grade level 
(12–13  years) and it is suggested completion takes about 
5–7 min by most people. The scale has been widely applied 
across different age and patient groups, translated into 
other languages and demonstrated reliability and validity 
[78], and has a dedicated website where users can register 
and receive a copy of the measure (for a fee), plus detailed 
information regarding its development and application, 
how to score and interpret it. Cosco et al. [14] included two 
studies using this measure in older populations, reporting 
high internal consistency (α = 0.85 and α = 0.91). Windle 
et al. [13] scored this scale 6/18 in their quality assessment 
(the measure lacked data in relation to test–retest at that 
time). Both authors suggest the RS as a suitable measure for 
older adults, with the RS suggested by Cosco et al. as having 
the strongest evidence in older populations. Twelve studies 
in this review used the RS with caregivers (see Table 2).

Brief resilience scale (BRS)
The BRS [79] aims to measure the ability to bounce back 
or recover from stress. The target group is adults. The 
scale has six items, scored on 5-point scale (total score 
range 6–30). The scale can be interpreted as low resil-
ience (1–2.99), normal resilience (3–4.30), high resilience 

(4.31–5). The items were developed by the authors and 
refined through feedback from undergraduate students. 
Some of the target group (students) were involved in the 
item selection. Windle et al. [13] scored this scale 7/18 in 
their quality assessment. As the measure had evidence of 
test–retest, Windle et  al. suggest the BRS could be use-
ful for assessing change in response to an intervention. 
Ten studies in this review used the BRS with caregiv-
ers and one study [45] used the BRS with dyads (peo-
ple with dementia and carers) (See Table 2). The scale is 
freely available for use and users should correctly cite and 
acknowledge the authors. The items and scoring are pre-
sented in the development papers.

Resilience scale-14 (RS-14)
The RS-14 is a shortened version of the original RS. The 
14-items derived from the RS are scored on a 7-point 
scale ranging from 1 (strongly disagree) to 7 (strongly 
agree) the same as the original RS. The total score ranges 
from 14 to 98 with higher scores indicating higher resil-
ience. Specifically, scores greater than 90 in the RS-14 
indicate high resilience, scores from 65 to 81 indicate 
moderately-low to moderate resilience, and scores of 64 
and below indicate low resilience [78]. Further narrative 
interpretation and suggestions for (self ) improvement 
are provided and correspond with the following scor-
ing ranges; 14–56 = very low, 57–64 = low, 65–73 = on 
the low end, 74–81 = moderate, 82–90 = moderately 
high, 91–98 = high. The RS-14 is not comprised of any 
sub-scales. The original Resilience Scale and the RS-14 
are  strongly correlated (r = 0.97, p > 0.001 [78] and the 
measure is included in a dedicated website with the RS, 
where users can register and receive a copy of the meas-
ure (for a fee), plus detailed information regarding its 
development and application, how to score and interpret 
it. As a more recent development, no published studies 
using the RS-14 were identified in the reviews of Windle 
et al. [13] or Cosco et al. [13]. Five studies in this review 
used the RS-14 with caregivers and two studies used it 
with people living with dementia (see Table 2).

Connor‑Davidson resilience scale (CD‑RISC)
The CD-RISC [80] aims to provide a self-rated assess-
ment of resilience and a clinical measure to assess treat-
ment response. The target group is adults. The scale has 
twenty-five items with no sub-scales, scored on a 5-point 
scale (total score range 0–100). The items were devel-
oped by the authors, derived from themes identified in a 
literature review, and the target group were not involved 
in the item selection. The scale has been widely applied 
across different age and patient groups, and translated 
into other languages, with a dedicated website about 
the development of the measure. Potential users are first 
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required to register. The CD-RISC scored 7/18 in the 
review of Windle et  al. [13]and was the only measure 
with data regarding responsiveness. Cosco et al. [14] con-
cluded the CD-RISC potentially demonstrates sufficiently 
acceptable psychometric properties in older popula-
tions, although more psychometric evaluation studies are 
required. Seven studies in this review used the CD-RISC 
with caregivers (Table 2).

Connor‑Davidson resilience scale (CD‑RISC 10)
The CD-RISC 10 [81] is a shortened version of the CD-
RISC, being a single factor measure derived from a fac-
tor analysis of the full scale. The 10-items are scored on 
a 5-point scale ranging from 0 (not true at all) to 4 (true 
nearly all the time). The target group are adults and the 
measure was derived from data provided by 1,743 under-
graduates from San Diego State University (SDSU) who 
completed questionnaires for course credit in 2004–
2005. Most of these were female (74.4%) and the mean 
age was 18.8 years (SD = 2.2).

Cosco et  al. [14] concluded the CD-RISC potentially 
demonstrates sufficiently acceptable psychometric prop-
erties in older populations, although more psychomet-
ric evaluation studies are required. Three studies in this 
review used the CD-RISC 10 with caregivers (Table 2).

Dispositional resilience scale (DRS)
The DRS [82] aims to measure psychological hardiness 
and is an adaptation of an earlier measure of personality 
hardiness. The target group is adults. The scale has three 
sub-scales (commitment, control and challenge), with the 
full scale measured by 45-items, scored on a 4-point scale 
(total score range 0–135). No information is provided as 
to whether the target group were involved in the item 
selection. The DRS scored 4/18 in the review of Windle 
et  al. [13]. One study in this review used the DRS with 
caregivers. The scale is not widely used, but appears to be 
in the public domain.

Resilience scale for adults (RSA)
The RSA [83] aims to measure the protective resources 
that promote adult resilience and facilitate psychosocial 
adaptation to adversities. The scale has five dimensions 
(personal competence, social competence, family coher-
ence, social support and personal structure) measured by 
37 items, scored on a 5-point scale. Subsequent investiga-
tion reduced the questionnaire to 33 items scored on a 
7-point scale, ranging from 33–231, and suggest the fac-
tor ‘personal competence’ might contain two factors ‘per-
ception of self ’ and ‘planned future’ [84]. It is unclear if 
the target population were involved in the item selection. 
The RSA scored 7/18 in the review by Windle et al. [13], 
with the measure demonstrating evidence of test–retest 

stability. Eight studies in this review used the RSA with 
caregivers. Users are advised to contact the authors for 
permission to use the scale, and it has been translated 
into a number of languages.

Brief resilient coping scale (BRCS)
The BRCS [85] aims to measure resilient adaptive-cop-
ing behaviours in adults dealing with current stress-
ors. The target group in scale development was people 
with Rheumatoid Arthritis. The scale has four items, 
scored on a 5-point scale (range 4–20). These can 
be interpreted as low resilient copers (4–13 score), 
medium resilient copers (14–16 score) and high resil-
ient copers (17–20). The items were initially developed 
by the author and refined through consultation with 
six student nurses, the target group were not involved 
in the item selection. Cosco et al. [14] found one study 
examining the psychometric properties of the BRCS in 
an older Spanish population. They report the scale has 
good reliability and confirmatory factor analysis sup-
ported a one-factor structure, but the authors suggest 
further psychometric evaluation is required across other 
criteria. The scale is freely available for use and users 
should correctly cite and acknowledge the authors. The 
items and scoring are presented in the development 
papers. Three studies in this review use the BRCS, two 
with caregivers, and another comparing healthy older 
adults, adults with MCI and Alzheimer’s Disease (see 
Table 2).

Caregiver resilience scale (CRS—identified 
in the review process)
The caregiver resilience scale was developed for Thai 
caregivers of older people living with dementia [72]. The 
scale has six dimensions of competence (physical, rela-
tionship, emotional, moral, cognitive, spiritual), meas-
ured by 30 items scored on a 4-point scale (total score 
range 0–30). The authors note the domains of the meas-
ure were identified through a concept analysis, although 
this work is not presented or the article cited in their 
paper. They state qualitative interviews were under-
taken with 10 carers to ‘confirm’ the domains suggested 
by the concept analysis, but the analysis and results are 
not presented and they do not appear to be reported 
in another article. Further information is presented in 
Tables 2 and 3.

Psychometric assessment
To facilitate evaluation of the nine resilience measures, 
Additional File 2 synthesises the psychometric assess-
ment for each study into a narrative summary for each 
resilience measure across the six domains of the scor-
ing criteria, which are discussed below The individual 
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scores for each studyfollowing assessment against the six 
domains of the scoring criteria are presented in Table 3.

Conceptual model
Most of the studies defined the target population of their 
studies and briefly defined the construct to be measured 
(resilience), with a wide range of definitions used but did 
not expand on the theoretical basis of resilience. With the 
exception of the eight studies using the RSA, the extent 
to which resilience was conceptualised as a single con-
struct/scale or a multiple construct/subscales was not 
addressed. This is a particular issue for further attention 
in the CRS [72], which has been developed for demen-
tia carers. The conceptual model is especially important 
in the development of measures, where the theoretical 
underpinnings should be hypothesised. There is a grow-
ing literature suggesting what might constitute resilience 
in dementia caregivers (e.g. [9–11]) who indicate that 
social, psychological/individual and structural aspects 
are important. This then raises the question as to whether 
existing measures of resilience adequately reflect the 
theoretical underpinnings in this population, especially 
as Windle et al. [13] found that most resilience measures 
focus mainly on the individual/psychological aspects 
of resilience. Exploratory work with people living with 
dementia suggests the conceptualisation of resilience as 
‘bouncing back’ from adversity, reflected in some resil-
ience measures, may not be appropriate when living with 
a degenerative condition [86]. Other exploratory research 
notes that ‘growth’ was mentioned by several demen-
tia carers when explaining why they considered them-
selves resilient, however there is debate in the literature 
regarding whether definitions of resilience should include 
concepts such as ‘growth’ or ‘thriving’ [87]. Further theo-
retical work with both populations exploring what resil-
ience means to them would usefully contribute to the 
developing conceptual basis of resilience, and the extent 
to which existing measures are conceptually appropriate.

Content validity
The domain ‘content validity’ builds on the concep-
tual model to address the extent to which the questions 
and any sub-scales reflect the perspectives of the target 
group, and should involve the target group and content 
experts in their development [21]. Most of the stud-
ies scored poorly on this domain as they had applied an 
existing resilience measure developed in a different pop-
ulation in their studies, and the assessment items are pri-
marily designed for measurement development. In terms 
of the original development of the measures identified in 
this review, only the RS involved the target group (older 
people) in its original development, which would also 
extend to the shorter RS-14.

Two studies in this review, one with carers [52] and 
another with people living with dementia [48] attended 
to the content validity of the RS-14, where adaptations 
are reported in response to the pilot work with the new 
target groups. The adaptations reported by McGee et al. 
[48] are potentially helpful for difficulties with compre-
hension and communication. Another reported how they 
used forward-back translation to translate the RSA into 
Spanish and obtained further feedback for any additional 
modifications by researchers familiar with the regional 
language and culture in Argentina [68].

Adapting existing measures is potentially efficient and 
pragmatic but requires careful consideration. The con-
ceptual model of a measure for the target population 
should be relevant. Simplifying questions and response 
scales could potentially mean the measure is now a dif-
ferent tool, no longer comparable with the original. Some 
measures are subject to copyright, and the developers 
may not support adaptations. Researchers are encour-
aged to engage with the developers of the original meas-
ures from the outset should they wish to undertake 
adaptations.

The CRS provided evidence of content validity for two 
of the three assessment items, indicating 10 caregivers 
were asked to confirm the pre-specified structure of car-
egivers’ resilience as relevant to Thai caregivers, and three 
experts were consulted on the content validity [72]. No 
data is presented to support this process nor any infor-
mation about how the items were initially generated. The 
conceptual basis of this measure requires further expla-
nation. Given the theoretical issues described in the pre-
vious section, the extent to which the resilience measures 
are relevant and comprehensively represent resilience in 
these two populations requires further investigation.

Reliability
The internal consistency of the measures was assessed 
under the domain ‘reliability’. Nineteen studies across 
seven measures provided this data from their study pop-
ulations, with no data relating to internal consistency for 
the CD-RISC, and the DRS. Some studies cited the inter-
nal consistency of the original development study. Addi-
tional File 2 summarises how many studies report this 
data for each of the nine measures. Where reported, the 
available data note internal consistency in the ‘ideal’ and 
‘adequate to ideal’ range for the measures in carers, in 
one study for the RS-14 in people with dementia [48] and 
in another for the BRCS across a mixed sample of healthy 
older adults, people with MCI and Alzheimer’s Disease 
[71]. One study [39] reported low internal consistency for 
the BRS in carers out of the three that provided the data 
for this measure. When measures are applied in a differ-
ent population to the one previously developed such as 
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those identified in this review, as a minimum we encour-
age authors to report the internal consistency of the 
measure. Reporting reliability scores of original measures 
are insufficient if using a measure with a new population.

Construct validity
The conceptual aspect also has implications for the 
domain of ‘construct validity’, which reflects the extent 
to which a scale measures the construct of resilience. 
Most of the studies in this review provided some data 
for this domain, mainly around associations with other 
existing outcome measures or demographic data, and 
we used Cohen’s criteria [24] to indicate the size of effect 
and consequent strength of the relationship (Table  2). 
Twenty-eight studies hypothesised effects (associations 
with other outcome measures or demographic data, or 
differences in scores between relevant groups). These 
were partially supported. The others were either explora-
tory or did not specify hypotheses. The assessment of 
construct validity required authors to state hypotheses 
regarding expected correlations, differences and the mag-
nitude of these apriori, consequently, it is unclear what 
some authors were expecting to find from their analyses. 
For example, McGee et al. [48] state they test the conver-
gent validity of their positive psychology measures, and 
the discriminant validity between the positive psychology 
measures, depression and anxiety, but do not hypothesise 
whether they expect a positive or negative relationship, 
or no relationship (which would be expected for discri-
minant validity).

Nine studies had a longitudinal aspect to their study 
design. Four hypothesised change in response to an 
intervention, with some evidence for the RSA and CRS 
in carers [65], an RCT found no effects of an interven-
tion on the RS-14 in carers [49], and another reported 
improvements over time in the CD-RISC for carers but 
the data is not presented to support this claim [54]. There 
was partial support from a longitudinal cohort study for 
the DRS in carers [61]. Three did not specify hypotheses, 
but report improvements in the RS for carers in a grief 
coaching intervention [31], improvements in the CD-
RISC 10 for carers in a grief intervention [59] and no dif-
ference in the BRS for carers in an arts intervention [40]. 
Test–retest data is required for the measures in these 
populations to help evidence stability of the measures 
when no change is anticipated. This will help confirm any 
changes found in response to an intervention are not ran-
dom but an effect of the intervention.

Some studies are also likely to have been insufficiently 
powered to detect small effects which could provide sup-
port for construct validity. For example, with a power of 
0.80 (β = 0.20) and α of 0.05 a sample of 85 participants 
is needed to detect a small-medium sized correlation of 

r = 0.3 [88]. To illustrate, Kimura et al. [29] did not find 
hypothesised associations between carers resilience and 
clinical characteristics of the care recipient but reported 
significant correlations between carer resilience and 
carer indicators of mental health. All correlations with 
resilience reported in this study, with the exception of 
the carer’s depression score (r = -0.405), had effect sizes 
below 0.35 which the study sample size (n = 43) was too 
small to detect using standard α = 0.05, β = 0.20 param-
eters. The insufficient powering of this study therefore 
reduces the likelihood that the statistically significant 
results showing associations between resilience and anxi-
ety, and resilience and hopelessness reflect true effects, 
and may also mean that failure to find significant hypoth-
esised relationships between resilience and other meas-
ures could be false negatives reflecting small sample size. 
Studies with small sample sizes therefore need to be 
interpreted with caution, and study sample size should 
be considered when weighing evidence in the evaluation 
of measure validity. Future research should aim to clarify 
how resilience is expected to influence outcomes through 
establishing hypotheses, derived from a sound theoreti-
cal basis, and should ensure that studies are sufficiently 
powered to detect expected effects.

Scoring and interpretation
Most of the studies lacked information on how the total 
score for the measure used was derived (although this 
should be available in the original measure development 
papers) and how missing data was dealt with. There were 
some inconsistencies between the original development 
papers and the studies in this review in descriptions of 
cut-points. Kimura et al. [30] describe cut points of the 
RS measure in their study that indicate low, medium and 
high resilience, but these do not correspond with the 
suggested cut points of the original measure. The mean 
score (5.50) for the RS reported by Fitzpatrick and Vacha-
Hasse [28] does not appear to reflect the scoring range 
as proposed by the developers, and it is unclear how 
this score was derived. Vatter et  al. report data accord-
ing to low (1–2.99) and high (3–5) BRS scores, but these 
categories are different to those specified by the scale 
developers who note low resilience (1–2.99), normal 
resilience (3–4.30), high resilience (4.31–5). There was 
also some lack of clarity regarding whether the original 
measure had been correctly administered, e.g. Sutter 
et  al. [42] indicate using a 36-item version of the RSA, 
but further on state they removed seven items from a 
larger, 45-item scale. Lack of detail regarding changes to 
the scoring also featured. Stansfield [51] note the scoring 
of the RS-14 items as ranging between 1 (Strongly disa-
gree) and 6 (strongly agree), with possible sores ranging 
from 14 to 84. This is different to the original measure, 
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but no adaptations are described. McGee [48] note they 
adapted the RS-14 to a 3-point Likert scale (disagree, nei-
ther agree nor disagree, agree) from the original 7-point 
scale, but no information is provided regarding the scale 
range and how it was scored.

Future studies should ensure they are using the meas-
ure as recommended by the developers, and fully report 
any adaptations they make to aid interpretation and for 
future use by others.

Respondent burden and presentation
This domain had limited information on time to com-
plete the measure, with only one study, Bull [26], indicat-
ing the RS took 5–10 min to complete. None alluded to 
the literacy level of the original measure. Although these 
items are likely of more relevance to developers of new 
measures, when applied in new populations who may 
have different education and literacy levels than the pop-
ulations the measure was developed for, this information 
would be useful to record, as any difficulties could invali-
date the measure. One study provided the full measure in 
their paper [72]. The other measures are either available 
freely from the developers or for a fee.

Implications of the results for research and practice
Identifying existing measures and examining the extent 
to which they are appropriate for use in a different popu-
lation is a recommended first step in measurement devel-
opment, to avoid the considerable time required for the 
development of a new measure [1]. This requires the 
validity and reliability to be established in the new pop-
ulation. Only one study explicitly set out to explore the 
validity of the RS-14, presenting some limited evidence of 
convergent validity without clear hypotheses [48]. Most 
of the papers presented a limited amount of relevant data 
for our assessment, highlighting areas to consider regard-
ing the conceptualisation of resilience and the future 
application and development of resilience measures in 
these populations.

Based on this review, it is difficult to make firm rec-
ommendations regarding which measure may be most 
appropriate, and users should consider the context in 
which they wish to use it. We make some suggestions, 
recognising that people need to make pragmatic choices 
for research and practice regarding outcome measures. 
Where reported, the internal consistency was graded 
‘adequate to ideal’ in all the measures except for one 
study [39]. Additional File 2 summarises how many stud-
ies report this data for each measure. Most of these are 
applied with carers, and the (limited) data suggests the 
RS, BRS, RS-14, RSA, CD-RISC 10 and CRS are reliably 
assessing the target construct in carers, and the RS-14 
and the BRCS in people with dementia.

The evidence for construct validity was mixed, and for 
studies with hypotheses, there were mixed results regard-
ing the effects, but these provide a useful starting point 
for validating in future studies. For example, there is 
some suggestion the resilience measures were associated 
with measures of depression, anxiety, burden and quality 
of life across the studies, with effects ranging from small 
to large.

For those wishing to measure the impact of services 
and interventions, evidence of responsiveness to the 
effects of an intervention was limited in this review as 
most of the studies were cross sectional. Of the studies 
that hypothesised change over time in response to an 
intervention, there was evidence from one study each for 
the RSA and the CRS.

This is an important area for further development, 
especially for researchers and practitioners who wish to 
measure changes in resilience in response to interven-
tions and services.

As service evaluations often assess multiple out-
comes, it may be prudent to consider efforts to mini-
mise respondent burden by selecting a shorter resilience 
measure. The RS-14, a widely applied measure in general 
research and the short version of the RS was used in six-
studies with people living with dementia, providing some 
(albeit limited) evidence of construct validity. The BRS 
may also be a useful option with carers, but the focus on 
bouncing back raise questions regarding how appropri-
ate this measure would be for people living with demen-
tia. The RSA and the CD-RISC were viewed as the more 
psychometrically robust tools in the measures reviews of 
Cosco et al. [14] and Windle et al. [13], but evidence of 
their psychometric properties was lower in this present 
review. This may be due to the application of a different 
quality assessment criteria, but is more likely due to the 
included studies not reporting data relevant for psycho-
metric assessment.Whatever the choice, this review calls 
for researchers and practitioners to report psychometric 
data to advance the field. For those with an interest in 
the field of positive psychology, the Positive Psychology 
Outcome Measure (PPOM) is validated for use in peo-
ple living with dementia and may be especially useful for 
intervention studies [89].

A broader consideration is that dementia is a pro-
gressive disease affecting cognitive functioning, which 
presents challenges when developing and administer-
ing outcome measures. Elsewhere, researchers have 
demonstrated that people in the milder to moderate 
stages of the condition are capable of providing reli-
able responses on widely used outcome measures [e.g. 
[90, 91] and should be given the opportunity to provide 
their opinions. As with all degenerative conditions, 
there will be a point when psychometric assessment 
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may not be possible. At this point, proxy measures 
which enable another person to provide responses on 
behalf of a person living with dementia are one option 
to overcome this, yet none of the resilience meas-
ures in the review have a proxy version available. The 
extent to which people with dementia may be unaware 
of difficulties or changes they are experiencing may 
influence reporting outcomes. Other research sug-
gests that people with dementia who focussed less on 
memory problems, perhaps appearing less aware of 
difficulties, also reported better well-being and mood 
[92]. Although this effect may be interpreted as a form 
of positive response bias, it may also be viewed as an 
adaptive form of coping in some situations, focusing on 
strengths rather than problems [93].

Researchers and practitioners may also need to con-
sider the specific type of dementia a person is living with, 
and whether simple adaptations in the administration 
of a measure may be required to best support a person 
with different clinical presentations. Working with the 
target groups in any adaptations or development of new 
measures will help ensure questions are appropriate and 
understandable.

Strengths and weaknesses of this review
Following piloting of the checklist [21], additional crite-
ria were developed to assist in applying the checklist to 
studies that used an existing resilience measure, such as 
those identified in this review. Unfortunately, the scoring 
of the included studies was hindered by the absence of 
psychometric information in some of the studies, and in 
this respect, scores reflect how well publications report 
psychometric information. This also does not necessar-
ily mean the resilience measure is not suitable, and we 
encourage future users of resilience measures in these 
populations to report information to advance knowledge 
and inform further reviews. Given the number of studies 
identified it was beyond the resources and the timescale 
of this work to contact individual authors for further 
information.

The checklist could also be considered overly strin-
gent. For example, a checklist item under the ‘conceptual 
model’ domain requires studies to state whether a single 
scale or multiple sub-scales are expected. Whilst a num-
ber of studies noted the number of items in the measure 
they applied, they did not explicitly state whether it was 
a single-scale or had sub-scales. The domain of ‘respond-
ent burden and presentation’ reflects the time taken 
to complete and the complexity of a measure, and the 
extent to which a measure is in the public domain. With 
the exception of one study using the RS which reported 
completion time, it was not possible to ascertain this 
information. We suggest this domain is more relevant to 

measurement development than the application to stud-
ies using a measure, as this information is not usually 
included in primary research, and when included often 
refers to total study time rather than individual measures. 
However, few checklists are available and the application 
of the checklist in this review enabled a systematic psy-
chometric assessment of the resilience measures in these 
populations.

We did not include ‘cognitive impairment’ (nor any 
truncations/derivatives) in the search terms. This was 
due to the phrase capturing literature on cognitive 
impairment relating not only to dementia, but also other 
neurological conditions such as stroke and/or learning 
difficulties, which remain outside the scope of the cur-
rent review. We note however that including Alzheimer’s 
Disease and other variations would enrich the breadth of 
papers and extended our clinical population search terms 
to incorporate Alzheimer’s Disease (including rarer vari-
ants such as Posterior Cortical Atrophy).

Conclusions
This study systematically identified nine resilience meas-
ures applied in 51 studies examining the resilience of peo-
ple living with dementia and their carers. We critically 
reviewed the measurement properties and applicability 
from the available psychometric data using a standard-
ised checklist adapted for purpose. To our knowledge, 
no previous study has undertaken this research and our 
work contributes important new findings.

Notably most of the studies (N = 43) were cross-sec-
tional designs and most studies used resilience meas-
ures with dementia carers (N = 47). All the identified 
measures require further psychometric evaluation in 
both these populations, and we encourage researchers to 
report relevant data in their publications to help advance 
the evidence base. With the exception of the CRS (which 
requires further psychometric evaluation) the measures 
were not developed with, and for dementia carers and 
would benefit from further investigation so as to sup-
port their use in future research and practice. This could 
ensure the existing measures comprehensively reflect 
their personal experiences of resilience, together with the 
growing conceptual understanding of resilience in this 
population.

Only three studies measured the resilience of people 
living with dementia, with one study measuring the 
resilience of both carers and the person with demen-
tia. Further research to understand the experience 
of resilience for people living with dementia is war-
ranted. This could establish the extent these experi-
ences are reflected in current measures in terms of 
the underpinning conceptual model, whether existing 
measures could be adapted and updated and whether 
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a proxy version could be developed. Further work to 
establish a new measure may need to consider meas-
uring resilience beyond the individual and include 
their families and communities as sources of resil-
ience, reflecting contemporary thinking in interna-
tional policy which recognises that resilience can be 
strengthened at three levels: individual, community 
and system/society [94] as corroborated in a system-
atic review examining the conceptual basis of resil-
ience [6]. Practitioners might be served to consider 
these broader conceptual aspects of resilience in 
assessing and formulating support for this population. 
People living with dementia and carers should be cen-
tral to any measurement development or adaptation, 
in order to embed their lived experiences. 
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