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Abstract: CASP-12 (Control, Autonomy, Self-realization, and Pleasure scale) is one of the most
common internationally used measures for quality of life in older adults, although its structure
is not clearly established. Current research aims to test the factor structure of the CASP-12, so as
to provide evidence on reliability and external validity, and to test for measurement invariance
across age groups. Data from 61,355 Europeans (≥60 years old) from the Survey of Health, Ageing
and Retirement in Europe wave 7 were used. CASP-12, EURO-D (European depression scale),
self-perceived health, and life satisfaction measurements were included. Reliability and validity
coefficients, competing confirmatory factor models, and standard measurement invariance routine
were estimated. A second-order factor model with the original factor structure was retained. The
scale showed adequate reliability coefficients except for the autonomy dimension. The correlation
coefficients for external validity were all statistically significant. Finally, CASP-12 is scalar invariant
across age. We conclude that the best-fitting factor structure retained allows using CASP-12 either
by factors, or as an overall score, depending on the research interests. Findings related to CASP-12
measurement invariance encourage its use in the oldest-old too. When comparing the dimensions
across age groups, as people age, autonomy slightly increases and the rest of the dimensions decline.

Keywords: quality of life; older adults; oldest-old; measurement invariance; SHARE European Survey

1. Introduction

Quality of life (QoL) has frequently been operationalized as an economic or health-
related indicator, but this narrow measurement has been criticized [1]. What these authors
argue, following several sociological authors (Anthony Giddens, Ulrich Beck, and Zygmunt
Bauman), is that in current societies, at least in the so-called advanced ones, QoL is no
longer determined by economic survival and/or health problems and diseases. These
authors argue that ‘the contemporary phase of modernity (or postmodernity) is one where
the personal is central and the construction of identity the ever-present task for everybody’
(p. 240) [1]. This person-centered and subjective approach is not new and was also held by
the World Health Organization’s Quality of Life assessment group, which stated a widely
accepted approach of QoL: ‘QoL assesses individuals’ perception of their position in life
in the context of the culture and value systems in which they live and in relation to their
goals, expectations, standards and concerns’ (p. 1403) [2].

That said, regarding QoL in the general population is even more obvious for the
older population. Older adults’ QoL is of paramount interest for gerontologists, but it
lacks a sufficiently agreed-upon definition, as well as theoretically grounded models for its
measurement [3]. Due to the lack of theoretically grounded measures of QoL, indicators of
health status have been used as proxies [4]. This has given rise to many instruments used
in clinical and medical settings acknowledged as ‘health-related QoL’ [3]. Indeed, there
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are many authors who claim that the main problem for measuring QoL in old age is that it
remains undertheorized and poorly defined [5–7].

One attempt to overcome this state of affairs was the development of the Control,
Autonomy, Self-realization and Pleasure-19 (CASP-19) scale [3]. This scale is theoretically
driven by the ‘needs satisfaction’ approach to measure QoL in early old age. It is based
on Maslow’s Hierarchy of Needs [8]. This model includes four dimensions: Control,
Autonomy, Self-realization and Pleasure. Following Wiggins et al. [9], Control and Au-
tonomy are previous conditions to feel able to participate in society, while the extent to
which these feelings can be realized is shown in the self-realization and pleasure dimen-
sions. The dimension of pleasure is also extremely aligned with the theories on subjective
well-being [10]. The CASP-19 is composed of 19 items tapping these four theoretical di-
mensions with four response categories. This version of the scale has been used in many
local, regional, national and international studies [9,11]: the English Longitudinal Study
of Ageing (ELSA); the British Household Panel Survey (BHPS); the Boyd-Orr survey; the
Health, Alcohol and Psychosocial factors in Eastern Europe (HAPIEE) Study; the Amer-
ican Health and Retirement Survey; the Korean longitudinal Study of Ageing (KLoSA);
the Irish Longitudinal Study of Ageing; the GAZEL Study; and the CONSTANCE study,
among others.

Wiggins et al. [9] were the first ones to assess the factor structure and other psy-
chometric properties of the CASP-19. The theoretical four-factor structure, either with a
second-order factor or only first-order factors, did not achieve a good model fit, and a
shortened 12-item version was proposed. These authors additionally proposed collapsing
control and autonomy into a single factor. Since then, several studies have analyzed the
psychometric properties of the CASP-19. Results of these validations suggest that the
four-factor structure (either with or without a second-order factor) is compromised, while
solutions collapsing control and autonomy, and self-realization and pleasure obtained
better fit, while results also showed reliability of autonomy to be deficient [12–15]. Most of
these studies included the shortened 12-item version and concluded that its psychometric
characteristics were better [9,15].

Indeed, the version employed across the different waves of the Survey of Health,
Ageing and Retirement in Europe (SHARE) is that composed of 12 items. This version of
the instrument, the CASP-12, has also been validated in several studies. For example, Borrat-
Besson et al. [16] analyzed all countries in SHARE Wave 4 and found that the theoretical
four-factor structure of the CASP did not fit the data well. Instead, they proposed a two-
factor structure (control/autonomy and self-realization/pleasure) and a further reduction
to 10 items. Along the same lines, a study by Towers et al. [17] also found ill fit for the
four theoretical domains and performed an Exploratory Factor Analysis (EFA) that found a
three-dimensional structure: control, independence and global QoL, additionally deleting
another item. Kerry [18], employing Item Response Theory (IRT) models, found a bifactor
model with a strong global factor of QoL to better represent CASP-12 scores, with data
from SHARE Wave 6.

Nevertheless, other studies have found good fit for the four-factor theoretical structure
in the CASP-12. For example, Hamren et al. [19] found a good fit for the four-factor
structure and good reliability in older Ethiopians, although they had to delete one item.
Pérez-Rojo et al. [11] tested several Confirmatory Factor Analysis (CFA) models in Spanish-
dwelling older adults (one, three and four first-order factors and a second-order factor
model including four first-order factors). The best-fitting model had four first-order factors,
but two items of autonomy had low loadings, and reliability of the autonomy dimension
was poor. Finally, Rodríguez-Blázquez et al. [20] used Portuguese participants in the sixth
wave of SHARE to test for the four-factor structure in CASP-12 scale and found good fit,
again with low reliability estimates of the autonomy and pleasure dimensions.

In sum, setting the factor structure of a scale is critical in order to study its psychomet-
ric properties, and this structure has not been clearly established for the CASP-12. Since
this scale is being widely used in a good number of international studies, the aim of this



J. Clin. Med. 2021, 10, 2850 3 of 11

study is threefold: (a) to test the factor structure of the CASP-12 in the data from SHARE
Wave 7; (b) to establish reliability and external validity of the dimensions found; and (c) to
test for measurement invariance of three age groups (60–75 years old, 76–85 years old, and
86+ years old) since the original CASP scale was designed for ‘early’ older adults and not
for the oldest-old.

2. Methods
2.1. Sample and Procedure

This study was carried out using data from the SHARE wave 7 [21,22]. SHARE is a
longitudinal study focused on the study of European populations aged 50 and older. Data
were gathered using probability-based sampling, further details of which can be found in
Bergmann et al. [23].

The data included a total of 61,355 Europeans aged 60 years old or older from the
7th wave of SHARE (including Israel). Of the sample, 55.9% was female and the remaining
44.1% was male. The mean age was 71.87 years (Standard Deviation, SD = 8.23). Most were
either living with their spouse (67.2%) or had become widowed (18.6%), while the rest had
registered partnership (1.1%), lived separated from their spouse (1.1%), had never married
(4.5%), or were divorced (7.4%). Mean years of education was 10.68 (SD = 4.28).

2.2. Instruments

The CASP-12 scale is a modification of the original CASP-19 [3]. The scale was
designed to tap four dimensions of QoL: control, autonomy, self-realization, and pleasure.
Answers are given in a Likert scale with four points, from ‘never ’ to ‘often’. Higher scores
indicate a higher position on each dimension.

The European depression scale (EURO-D) [24] summarizes depression symptoms
from various instruments on late-life depression used in different European countries. The
scale comprises 12 items with dichotomously coded responses (absence vs. presence):
depressed mood, pessimism, suicidal tendencies, guilt, sleep problems, loss of interest,
irritability, loss of appetite, fatigue, concentration problems, enjoyment, and tearfulness.
A scale score of 4 or higher could be considered as ‘case of depression’ and a scale score
below 4 as ‘not depressed’ [25].

The self-perceived health measure rates present general health on a 5-point Likert
scale between ‘excellent’ and ‘poor’. It is based on the 36-item Short-Form Health Survey
(SF-36) [26] and uses the question ‘Would you say your health is . . . ?’

Life satisfaction was measured with a single indicator asking about the respondents’
degree of satisfaction with their life, ranging from 1 (least satisfied) to 10 (most satisfied).

2.3. Statistical Analyses

SPSS 26 was used for calculating descriptive statistics of the variables under study,
Cronbach’s alpha coefficients, corrected item-total correlations, and correlations among the
dimensions in the CASP-12 and external criteria. Additionally, an R function [27] was used
for alpha coefficients confidence intervals. The factor structure was tested using a series of
competing Confirmatory Factor Analyses (CFA), estimated with Weighted Least Squares
Mean and Variance corrected (WLSMV) in Mplus 8.4 [28]. This method of estimation was
selected because the variables are ordinal and not multivariate normal [29,30]. Model
fit was assessed with the most widely employed fit indexes. Specifically, we used the
chi-square statistic; the Comparative Fit Index (CFI); the Root Mean Square Error of
Approximation (RMSEA), with a 90% Confidence Interval (CI); and the Standardized Root
Mean Square Residual (SRMR). The adopted criteria for accepting a model were those in
Hu and Bentler [31] and Marsh et al. [32]: a CFI of at least 0.90, together with a RMSEA
and SRMR less than 0.08, indicate adequate fit, while a CFI of at least 0.95 and RMSEA
and SRMR below 0.08 indicate excellent fit. The Composite Reliability Index (CRI) for
each of the scale’s dimensions was calculated using standardized factor loadings in the
best-fitting CFA.
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Finally, a standard measurement invariance routine was estimated including the
testing of three CFAs: configural invariance model, weak or metric invariance model, and
strong or scalar invariance model [33]. The configural model estimates the four-factor
model in the three age groups at the same time, with separate estimates for each group.
The fit indexes of this configural model are used as the baseline fit. The metric or weak
invariance model sets factor loadings to be equal across groups. The scalar or strong
invariance model further constraints items’ thresholds in the intercepts to equality. The
models in this sequence are nested, and therefore they may be compared with chi-square
differences (in the case of WLSMV estimation, the DIFFTEST). Non-significant chi-square
differences suggest multi-group equivalence or invariance. However, this test is extremely
powerful in detecting trivial differences, especially with relatively large samples [34,35].
Therefore, a modeling approach has been advocated which employs CFI differences <0.01
as cut-off criteria to accept the more parsimonious model [34]. If a more parsimonious
model evinces adequate levels of practical fit, then the imposed constraints are considered
a reasonable approximation for modeling the data, and invariance at that level is declared.

3. Results
3.1. Factor Structure

Several competing CFAs were estimated. These competing models come from the
structures that were supported in previous validations of the CASP-12. Specifically, the
CFAs tested were:

(1) One-factor model, found in Kerry [18].
(2) Two-factor model (control/autonomy and self-realization/pleasure), supported, for

example, by Borrat-Besson et al. [16].
(3) Three-factor model (control/autonomy, self-realization, and pleasure), found, for

example, in Stoner et al. [15].
(4) Four-factor model (control, autonomy, self-realization, and pleasure), theoretically

proposed during the scale development.
(5) Four-factor model with a second-order factor (QoL), also based on the theory under-

lying the scale development.

The goodness-of-fit indexes for all tested models are presented in Table 1. The best-
fitting model is that originally thought for the scale. That is, the four correlated factors
model. Nevertheless, the fit of the second-order factor model is also very good, and
extremely similar to the fit of the four correlated factors model. Given that the second-
order model is more parsimonious and opens the possibility of using the scale with the
dimensions or as a general factor, depending on research interests, this second-order model
will be retained.

Table 1. Goodness-of-fit indexes for the five CFAs and the measurement invariance routine.

Model χ2 df p RMSEA 90%CI CFI SRMR ∆χ2 df p ∆CFI

One-factor model 48,906.4 54 <0.001 0.123 0.123–
0.124 0.903 0.062 - - - -

Two-factor model 28,867.4 53 <0.001 0.096 0.095–
0.097 0.943 0.048 - - - -

Three-factor model 21,564.1 51 <0.001 0.084 0.083–
0.085 0.957 0.044 - - - -

Four-factor model 16,443.1 48 <0.001 0.076 0.075–
0.077 0.968 0.038 - - - -

Second-order model 19,963.1 50 <0.001 0.082 0.081–
0.083 0.961 0.043 - - - -
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Table 1. Cont.

Model χ2 df p RMSEA 90%CI CFI SRMR ∆χ2 df p ∆CFI

Measurement invariance

Configural 14,656.3 144 <0.001 0.071 0.070–
0.072 0.969 0.037 - - - -

Metric 13,461.7 160 <0.001 0.065 0.064–
0.066 0.972 0.038 887.2 16 <0.001 0.003

Scalar 19,973.2 200 <0.001 0.071 0.070–
0.072 0.958 0.041 7233.4 40 <0.001 0.014

Modified scalar 17,266.5 198 <0.001 0.066 0.065–
0.067 0.964 0.040 4607.9 38 <0.001 0.008

Note. CFA= Confirmatory Factor Analyses; χ2 = chi-square statistic; df = degrees of freedom; p = probability; RMSEA = Root Mean
Square Error of Approximation; 90%CI = 90% Confidence Interval; CFI = Comparative Fit Index; SRMR = Standardized Root Mean Square
Residual; ∆χ2 = differences in chi-square; ∆CFI = differences in Comparative Fit Indexes.

Standardized parameter estimates are presented in Figure 1. Although all the factor
loadings, both in the first-order factors and the second-order factor, were statistically
significant (p < 0.01), the second item in the autonomy dimension had a relatively low
factor loading in this dimension. This item has repeatedly been found to be problematic in
the literature. Its content is ‘Family responsibilities prevent me from doing what I want
to do’.

J. Clin. Med. 2021, 10, 2850 5 of 11 
 

 

Second-order model 19,963.1 50 <0.001 0.082 0.081–0.083 0.961 0.043 - - - - 
Measurement invariance            

Configural 14,656.3 144 <0.001 0.071 0.070–0.072 0.969 0.037 - - - - 
Metric 13,461.7 160 <0.001 0.065 0.064–0.066 0.972 0.038 887.2 16 <0.001 0.003 
Scalar 19,973.2 200 <0.001 0.071 0.070–0.072 0.958 0.041 7233.4 40 <0.001 0.014 

Modified scalar 17,266.5 198 <0.001 0.066 0.065–0.067 0.964 0.040 4607.9 38 <0.001 0.008 

Note. CFA= Confirmatory Factor Analyses; χ2 = chi-square statistic; df = degrees of freedom; p = probability; RMSEA = 
Root Mean Square Error of Approximation; 90%CI = 90% Confidence Interval; CFI = Comparative Fit Index; SRMR = 
Standardized Root Mean Square Residual; Δχ2 = differences in chi-square; ΔCFI = differences in Comparative Fit Indexes. 

 
 

Figure 1. Standardized factor loadings for the retained model. Note: all estimates p < 0.01. 

3.2. Internal Consistency 
For the overall scale and the four first-order factors, both the alpha coefficient and 

the CRI were estimated. The alpha for the global measure of QoL was 0.833 (95% CI 
(0.831–0.834)), and the CRI was also very high (CRI = 0.932). Regarding the reliabilities of 
the four dimensions, all of them were adequate except the estimates of autonomy. In the 
case of control, the alpha was 0.709 (95% CI (0.705–0.712)) with a CRI = 0.784. 
Self-realization had an alpha of 0.816 (95% CI (0.813–0.818)) and a CRI of 0.865. Pleasure’s 
estimates of reliability were adequate: alpha = 0.695 (95% CI (0.691–0.698)), and CRI = 
0.801. The two estimates of reliability, alpha and CRI, were inadequate for the autonomy 
dimension: alpha = 0.351 (95% CI (0.342–0.359)), and CRI = 0.394. 

Table 2 presents basic descriptive statistics for the 12 items in the scale, means and 
standard deviations. It also shows the corrected item-total correlations. 

Table 2. Means, standard deviations (SD), and corrected item-total correlations (rit) for the 12 items 
in the CASP measure (Control, Autonomy, Self-realization and Pleasure). 

Item Mean SD rit 
Control 1 2.53 1.04 0.48 
Control 2 2.79 0.99 0.58 
Control 3 3.14 0.95 0.52 

Autonomy 1 3.18 0.89 0.13 
Autonomy 2 3.09 0.96 0.20 
Autonomy 3 2.61 1.10 0.28 

Figure 1. Standardized factor loadings for the retained model. Note: all estimates p < 0.01.

3.2. Internal Consistency

For the overall scale and the four first-order factors, both the alpha coefficient and
the CRI were estimated. The alpha for the global measure of QoL was 0.833 (95% CI
(0.831–0.834)), and the CRI was also very high (CRI = 0.932). Regarding the reliabilities
of the four dimensions, all of them were adequate except the estimates of autonomy.
In the case of control, the alpha was 0.709 (95% CI (0.705–0.712)) with a CRI = 0.784.
Self-realization had an alpha of 0.816 (95% CI (0.813–0.818)) and a CRI of 0.865. Plea-
sure’s estimates of reliability were adequate: alpha = 0.695 (95% CI (0.691–0.698)), and
CRI = 0.801. The two estimates of reliability, alpha and CRI, were inadequate for the
autonomy dimension: alpha = 0.351 (95% CI (0.342–0.359)), and CRI = 0.394.
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Table 2 presents basic descriptive statistics for the 12 items in the scale, means and
standard deviations. It also shows the corrected item-total correlations.

Table 2. Means, standard deviations (SD), and corrected item-total correlations (rit) for the 12 items
in the CASP measure (Control, Autonomy, Self-realization and Pleasure).

Item Mean SD rit

Control 1 2.53 1.04 0.48
Control 2 2.79 0.99 0.58
Control 3 3.14 0.95 0.52

Autonomy 1 3.18 0.89 0.13
Autonomy 2 3.09 0.96 0.20
Autonomy 3 2.61 1.10 0.28

Pleasure 1 3.47 0.77 0.29
Pleasure 2 3.47 0.79 0.32
Pleasure 3 3.37 0.76 0.20

Self-realization 1 3.06 0.87 0.39
Self-realization 2 3.03 0.89 0.48
Self-realization 3 2.98 0.91 0.48

3.3. External Validity

The correlation coefficients are displayed in Table 3, with all being statistically sig-
nificant (p < 0.001). As a global score for QoL, CASP-12 is positively and similarly highly
related to satisfaction with life and self-perceived health, and negatively correlated with
depression. The highest positive association with CASP-12 dimensions is found with life
satisfaction. As expected, all CASP dimensions negatively correlate with depression, as
measured by EURO-D, with the pleasure dimension (−0.498, p < 0.001) being the one with
the strongest association.

Table 3. Correlations among CASP dimensions, CASP-12 and criteria (all statistically significant
p < 0.001).

(1) (2) (3) (4) (5) (6) (7)

(1) Control 1
(2) Autonomy 0.442 1

(3) Self-realization 0.365 0.334 1
(4) Pleasure 0.528 0.391 0.609 1
(5) CASP-12 0.789 0.694 0.732 0.836 1

(6) Life satisfaction 0.406 0.366 0.472 0.510 0.573 1
(7) Depression −0.442 −0.257 −0.422 −0.498 −0.524 −0.416 1

(8) Self-perceived
health 0.405 0.233 0.304 0.494 0.479 0.361 −0.439

3.4. Measurement Invariance

Given that the original scale (CASP-19) was developed to be used in early old age, and
first validated for older adults in the age range of 65 to 75 years, we consider it important
to test for measurement invariance outside this age range. Therefore, a measurement
invariance routine across age groups was tested. Age was divided into three groups: 60–75,
or early old adults; 76–85, or old adults; and 86+, or oldest-old.

Goodness-of-fit indexes and chi-square differences for the invariance routine are
shown in Table 1. DIFFTESTS (chi-square differences) were all statistically significant,
but as already mentioned, due to the power of this test, that was expected. Therefore,
CFI differences will be used to establish invariance. The configural model fitted the data
well and established the baseline fit. When factor loadings were constrained to be equal
across groups (metric invariance), model fit improved, and therefore the CASP-12 could
be considered to be metric invariant. Furthermore, when all thresholds were fixed to
be equal across groups (scalar invariance), fit slightly worsened (CFI difference = 0.014).
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Attending to Modification Indexes, one constraint, threshold for item 4, was released, and
a modified scalar-invariant model was tested. This model again reached very good fit with
no statistically significant differences. Therefore, except for item 4’s threshold, the CASP-12
can also be considered scalar invariant.

Once scalar invariance was established, latent mean differences could be calculated.
Table 4 offers these latent differences, their statistical significance, and Cohen’s d as an
estimator of the effect size. The reference group is the age group 60–75. As can be seen
in Table 4, all differences between the reference group and group 2 (76–85) and group 3
(86+) were statistically significant, with effect sizes being small to moderate. The pattern
of differences is clear. As people age, control, self-realization and pleasure decline, while
autonomy slightly increases.

Table 4. Latent mean differences and effect size estimators.

Group 2 vs. 1 Group 3 vs. 1

Factor
¯
X

Difference
p Cohen’s d

¯
X

Difference
p Cohen’s d

Control −0.514 <0.001 0.471 −0.950 <0.001 0.811
Autonomy 0.196 <0.001 0.234 0.668 <0.001 0.655

Self-realization −0.628 <0.001 0.498 −1.111 <0.001 0.478
Pleasure −0.365 <0.001 0.290 −0.598 <0.001 0.857

4. Discussion

It is nowadays accepted that measuring the extent to which needs are fulfilled pro-
vides a measure of QoL richer than an overall personal assessment (such as life satisfaction),
allowing for comparisons between people’s different QoL scores [1]. Once the indubitable
interest of approaching QoL’s measurement from a contemporary, more sociological, per-
spective is established, a measure such as the CASP-12 produces more interest. This
measure includes eudaimonic and hedonic components, and it has been widely used in
international studies [9,11]. In particular, it has been selected as the measure of QoL for pro-
tocols in different international longitudinal surveys, and the evidence on its psychometric
properties points out that it outperforms the CASP-19 [9,15].

Despite its extended use and its clear four-dimension conceptualization, its factor
structure has been controversial since the beginning; different studies in different popu-
lations have found different structures [16–18]. Therefore, analyzing the large and new
database of the SHARE longitudinal study may aid in shedding light onto the factor
structure of the CASP-12, at least in older populations.

For the sake of completeness, all factor structures with empirical (and/or theoreti-
cal) support in the literature have been tested: one-factor model [18]; two-factor model
based on control/autonomy and self-realization/pleasure [16]; three-factor model with
control/autonomy, self-realization, and pleasure [15]; four-factor model (control, autonomy,
self-realization, and pleasure) as theoretically proposed during the scale development; and
finally a four-factor model with a second-order factor (QoL). According to the underlying
theory, control and autonomy are two domains that constitute prerequisites for being able
to participate in society, and the extent to which these feelings of freedom are fulfilled is
captured by the self-realization and pleasure dimensions [9].

Regarding the best-fitting factor structure, a second-order solution with four subscales
was retained. On the one hand, the studies by Stoner et al. [15] and Wiggins et al. [9]
both found this solution to better represent the data, even when compared to the 19-
item version. On the other hand, among those studies contemplating the 12-item version
only, a variety of solutions have been suggested: one-factor model of QoL [18], two-
factor model of control/autonomy and self-realization/pleasure [16], three-factor model of
control independence and global QoL [17], and four-factor model of control, autonomy,
self-realization and pleasure [11,19,20]. However, work by Borrat-Besson et al. [16] and
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Towers et al. [17] recommended deletion of two and one items, respectively. This was also
the case for Hamren et al. [19]. For their part, Pérez-Rojo et al.’s [11] results suggested that
both four first- and second-order factor solutions fitted the data well. Nevertheless, in these
models, item 5 and item 6 presented low factor loadings: 0.35 and 0.35 in the autonomy
dimension of both models. Rodríguez-Blázquez et al. [20] also found diminished factor
loadings of items 5 (0.25) and 6 (0.31) in the autonomy dimension. Our study found a
similar low loading of item 5 (referred to as A2 in Figure 1, 0.22) and a moderate factor
loading of item 6 (referred to as A3 in Figure 1, 0.45).

Reliability for the CASP-12 in this research was adequate for the overall scale as well
as for control, self-realization and pleasure, but the autonomy dimension’s alpha and CRI
were quite low. These results are similar to other studies. For the overall CASP-12, reliability
measured by alpha was 0.83, ranging from 0.35 (autonomy) to 0.82 (self-realization) for the
domains, very similar to Rodríguez-Blázquez et al. [20], who reported values for overall
CASP-12 of 0.78 with values between 0.37 (autonomy) and 0.73 (self-realization) for the
dimensions. This same pattern of findings was found by Pérez-Rojo et al. [11], with an
alpha value of 0.86 for the overall scale, and alpha estimates between 0.39 and 0.82 for the
four dimensions. Across all revised studies, the reliability of the autonomy domain was the
weakest one [9,16,36]. The autonomy domain refers to self-determination and the absence
of unwanted interference from others. It is an inner endorsement of one’s actions, the sense
that they emanate from oneself and are one’s own [37]. In our study (and others), problems
of reliability within this dimension came from its first item (‘I can do the things that I want
to do’).

Given that the CASP was originally designed for ‘early’ older adults, the age of the
samples could contribute to the differences in factor structure obtained so far. Previous
research carried out with the CASP-12 SHARE version has included people aged 50
and older and sometimes included a small proportion of people below 50 years old [16].
Therefore, a relevant contribution of this work is the formal test of measurement invariance
across age groups (60–75 years old, 76–85 years old, and 86+ years old). Results showed
that CASP-12 could be considered scalar invariant only with the exception of one threshold
for item 4 (‘I can do the things that you want to do’). Baltes and Smith [38] pointed out the
important distinction between the third and fourth ages, the latter being what is commonly
referred to as the ‘oldest-old’. This age bracket is gaining more and more attention, which
should come as no surprise, given that it is growing at a proportionately higher rate than
the younger brackets. In fact, the proportion of people aged 80 or over based on United
Nations Population Division [39] is growing twice as quickly as the 60 and older bracket.

Generally speaking, population studies in developed countries show that measures of
wellbeing (such as life satisfaction) remain steady throughout life [38], perhaps with minor
fluctuations [40]. However, the ‘oldest-old’ (people over the age of 80) do seem to notice
a pronounced decline in life satisfaction [41–43]. Anyway, many studies with old people
have found a slight drop in life satisfaction with age [44,45].

Previous CASP-12 validation studies used samples with a wide range of age [17,18,20]
not paying attention to potential age group differences, both in structure and mean levels.
Regarding factor structure, this research points out that the scale is psychometrically sound
across ages. Regarding mean differences, we found evidence that QoL decreases over
time, and this decrease is greater in the oldest-old [46–48]. In a longitudinal study using
CASP-12 and latent growth models, Ward et al. [49] found that QoL decreased non-linearly
with age. However, this was not true for autonomy. We have no clear explanation for this
result, but we may anticipate some tentative reasons. First, this is the dimension with the
lowest reliability. Second, two items of autonomy are very specific about why autonomy is
lacking: because of family responsibilities and/or shortage of money. These difficulties for
autonomy may be present at different times in life, but less present in very old age.

When compared to previous evidence on external validity, the correlations between
the CASP-12 and the EURO-D (depression) supported previous research on the negative
relation between QoL and depression [50,51]. Additionally, Portellano-Ortiz et al. [52],
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using data from SHARE Wave 5, found moderate or strong relations with depression
(r = −0.59) in all European countries, and, albeit using an indicator of physical rather
than self-perceived health (very good, good, fair, poor), similar results were found for
the association between QoL and health (0.51 vs. 0.48). Similarly, CASP-12 total scores
from the Portuguese sample of the 6th wave of SHARE correlated −0.57 with depression,
0.52 with life satisfaction and similar correlation (0.47) with self-perceived health [20]. For
the domains, while in the 6th wave in Portugal, the pleasure factor showed the lowest
correlation with the external variables; the current research using wave 7 and including
all Europeans showed the autonomy dimension to have the lowest one. These differences
could be affected by the exceptionally low reliability found in Portugal for the pleasure
dimension (α = 0.34) in wave 6 [14].

All in all, this study provides evidence of CASP-12’s construct validity for data
coming from the 7th wave of SHARE, while also acknowledging some issues related to the
autonomy dimension, such as low factor loadings which simultaneously lead to diminished
estimated reliability. This study also fills the gap in the literature regarding CASP-12’s
adequacy for use in oldest-old adults, given that it was initially designed for ‘early’” older
adults. Future research should aim to study the scale’s psychometric characteristics across
regions, as QoL may be culture-dependent.

Author Contributions: Conceptualization, A.O. and J.M.T.; methodology, A.O., J.M.T. and P.S.;
formal analysis, A.O. and J.M.T.; investigation, A.O., T.S.-M., J.M.T., I.F. and P.S.; resources, A.O. and
I.F.; writing—original draft preparation, A.O. and J.M.T.; writing—review and editing, T.S.-M.; I.F.
and P.S., project administration, A.O. and J.M.T.; funding acquisition, A.O. and J.M.T. All authors
have read and agreed to the published version of the manuscript.

Funding: This work is part of the project RTI2018-093321-B-100 funded by FEDER/Ministerio de
Ciencia e Innovación—Agencia Estatal de Investigación, Spain.

Institutional Review Board Statement: The Ethical Approval for gathering of the data used in this
study was obtained by the SHARE project and it can be publicly consulted at: http://www.share-
project.org/fileadmin/pdf_documentation/MPG_Ethics_Council_SHARE_overall_approval_29.05.
2020__en_.pdf. Accessed on 23 May 2021.

Informed Consent Statement: Not applicable.

Data Availability Statement: The SHARE data are distributed by SHARE-ERIC (Survey of Health,
Ageing and Retirement in Europe—European Research Infrastructure Consortium) to registered
users through the SHARE Research Data Center. The SHARE Research Data Center (FDZ-SHARE)
complies with the Criteria of the German Council for Social and Economic Data for providing access
to microdata. Börsch-Supan, A. (2020). Survey of Health, Ageing and Retirement in Europe (SHARE)
Wave 7. Release version: 7.1.1. SHARE-ERIC. Data set. DOI: 10.6103/SHARE.w7.711.

Acknowledgments: Irene Fernández was awarded a predoctoral contract within the program ‘Grants
for pre-doctoral contracts for doctors’ training 2019’ from the Ministry of Science and Innovation
(PRE2019-089021). The SHARE data collection was primarily funded by the European Commission
through FP5 (QLK6-CT-2001-00360), FP6 (SHARE-I3: RII-CT-2006-062193, COMPARE: CIT5-CT-
2005-028857, SHARELIFE: CIT4-CT-2006-028812) and FP7 (SHARE-PREP: N211909, SHARE-LEAP:
N227822, SHARE M4: N261982). Additional funding from the German Ministry of Education and
Research, the Max Planck Society for the Advancement of Science, the U.S. National Institute on
Aging (U01_AG09740-13S2, P01_AG005842, P01_AG08291, P30_AG12815, R21_AG025169, Y1-AG-
4553-01, IAG_BSR06-11, OGHA_04-064, HHSN271201300071C) and from various national funding
sources is gratefully acknowledged (see www.share-project.org, accessed on 23 May 2021).

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Higgs, P.; Hyde, M.; Wiggins, R.; Blane, D. Researching quality of life in early old age: The importance of the sociological

dimension. Soc. Policy Adm. 2003, 37, 239–252. [CrossRef]
2. WHOQOL Group. The World Health Organization quality of life assessment (WHOQOL): Position paper from the World Health

Organization. Soc. Sci. Med. 1995, 41, 1403–1409. [CrossRef]

http://www.share-project.org/fileadmin/pdf_documentation/MPG_Ethics_Council_SHARE_overall_approval_29.05.2020__en_.pdf
http://www.share-project.org/fileadmin/pdf_documentation/MPG_Ethics_Council_SHARE_overall_approval_29.05.2020__en_.pdf
http://www.share-project.org/fileadmin/pdf_documentation/MPG_Ethics_Council_SHARE_overall_approval_29.05.2020__en_.pdf
www.share-project.org
http://doi.org/10.1111/1467-9515.00336
http://doi.org/10.1016/0277-9536(95)00112-K


J. Clin. Med. 2021, 10, 2850 10 of 11

3. Hyde, M.; Wiggins, R.D.; Higgs, P.; Blane, D.B. A measure of quality of life in early old age: The theory, development and
properties of a needs satisfaction model (CASP-19). Aging Ment. Health 2003, 7, 186–194. [CrossRef]

4. Bowling, A. Measuring Health. A Review of Quality of Life Measurement Scales, 2nd ed.; Open University Press:
Milton Keynes, UK, 1997.

5. De Leval, N. Quality of life and depression: Symmetry concepts? Qual. Life Res. 1999, 8, 283–291. [CrossRef] [PubMed]
6. Mozes, B.; Maor, Y.; Shnueli, A. Do we know what global ratings of health related quality of life measure? Qual. Life Res. 1999, 8,

269–273. [CrossRef] [PubMed]
7. Smith, A.E. Quality of life: A review. Educ. Ageing 2000, 15, 419–435.
8. Maslow, A.H. Toward a Psychology of Being, 2nd ed.; Van Nostrand Reinhold: New York, NY, USA, 1968.
9. Wiggins, R.D.; Netuveli, G.; Hyde, M.; Higgs, P.; Blane, D. The evaluation of a self-enumerated scale of quality of life (CASP-19)

in the context of research on ageing: A combination of exploratory and confirmatory. Soc. Indic. Res. 2008, 89, 61–77. [CrossRef]
10. Eid, M.; Diener, E. Global judgements of subjective well-being: Situational variability and long term stability. Soc. Indic. Res. 2004,

65, 245–277. [CrossRef]
11. Pérez-Rojo, G.; Martín, N.; Noriega, C.; López, J. Psychometric properties of the CASP-12 in a Spanish older community dwelling

sample. Aging Ment. Health 2018, 22, 700–708. [CrossRef]
12. Heravi-Karimooi, M.; Rejeh, N.; Garshasbi, A.; Montazeri, A.; Bandari, R. Psychometric properties of the Persian version of the

quality of life in early old age (CASP-19). Iran. J. Psychiatry Behav. Sci. 2018, 12, e8378. [CrossRef]
13. Kim, G.R.; Netuveli, G.; Blane, D.; Peasy, A.; Malyutina, S.; Simonova, G.; Kubinova, R.; Pajak, A.; Croezen, S.; Bobak, M.; et al.

Psychometric properties and confirmatory factor analysis of the CASP-19, a measure of quality of life in early old age: The
HAPIEE study. Aging Ment. Health 2015, 19, 595–609. [CrossRef] [PubMed]

14. Neri, A.L.; Borin, F.S.A.; Batistoni, A.A.T.; Cachioni, M.; Rabelo, D.F.; Fontes, A.P.; Yassuda, M.S. New semantic-cultural validation
and psychometric study of the CASP-19 scale in adult and elderly Brazilians. Cad. Saude Publica 2018, 34, e00181417. [CrossRef]
[PubMed]

15. Stoner, C.R.; Orrell, M.; Spector, A. The psychometric properties of the Control, Autonomy, Self-realisation and Pleasure Scale
(CASP-19) for older adults with dementia. Aging Ment. Health 2019, 23, 643–649. [CrossRef] [PubMed]

16. Borrat-Besson, C.; Ryser, V.A.; Gonçalves, J. An Evaluation of the CASP-12 Scale Used in the Survey of Ageing and Retirement in
Europe (SHARE) to Measure Quality of Life Among People Aged 50+; FORS Working Paper Series: Paper 2015–4; FORS: Lausanne,
Switzerland, 2015.

17. Towers, A.; Yeung, P.; Stevenson, B.; Stephens, C.; Alpass, F. Quality of life in indigenous and non-indigenous older adults:
Assessing the CASP-12 factor structure and identifying a brief CASP-3. Qual. Life Res. 2015, 24, 193–203. [CrossRef]

18. Kerry, M.J. Bifactor model of the CASP-12’s general factor for measuring quality of life in older patients. J. Patient Rep. Outcomes
2018, 2, 1–57. [CrossRef]

19. Hamren, K.; Chungkham, H.S.; Hyde, M. Religion, spirituality, social support and quality of life: Measurement and predictors
CASP-12(v2) amongst other Ethiopians living in Addis Ababa. Aging Ment. Health 2015, 19, 610–621. [CrossRef]

20. Rodríguez-Blázquez, C.; Ribeiro, O.; Ayala, A.; Teixeira, L.; Araujo, L.; Forjaz, M.J. Psychometric properties of the CASP-12 scale
in Portugal: An analysis using SHARE data. Int. J. Environ. Res. Public Health 2020, 17, 6610. [CrossRef]

21. Börsch-Supan, A. Survey of Health, Ageing and Retirement in Europe (SHARE). Wave 7, Release version 7.1.1; SHARE-ERIC: Munich,
Germany, 2020. [CrossRef]

22. Börsch-Supan, A.; Brandt, M.; Hunkler, C.; Kneip, T.; Korbmacher, J.; Malter, F.; Schaan, B.; Stuck, S.; Zuber, S.; SHARE Central
Coordination Team. Data Resource Profile: The Survey of Health, Ageing and Retirement in Europe (SHARE). Int. J. Epidemiol.
2013, 42, 992–1001. [CrossRef]

23. Bergmann, M.; Scherpenzeel, A.; Börsch-Supan, A. (Eds.) SHARE Wave 7 Methodology: Panel Innovations and Life Histories; MEA,
Max Planck Institute for Social Law and Social Policy: Munich, Germany, 2019.

24. Prince, M.J.; Reischies, F.; Beekman, A.T.F.; Fuhrer, R.; Jonker, C.; Kivela, S.L.; Lawlor, B.A.; Lobo, A.; Magnusson, H.; Fichter, M.;
et al. Development of the EURO-D scale—A European Union initiative to compare symptoms of depression in 14 European
centres. Br. J. Psychiatry 1999, 174, 330–338. [CrossRef]

25. Mehrbrodt, T.; Gruber, S.; Wagner, M. Scales and Multi-Item Indicators; Center for the Economics of Aging (MEA): Munich,
Germany, 2019.

26. Ware, J.E.; Gandek, B. Overview of the SF-36 health survey and the international quality of life assessment (IQOLA) project. J.
Clin. Epidemiol. 1998, 51, 903–912. [CrossRef]

27. Diedenhofen, B.; Musch, S. Cocron: A web interface and R package for the statistical comparison of Cronbach’s alpha coefficients.
Int. J. Internet Sci. 2016, 11, 51–60.

28. Muthén, L.K.; Muthén, B.O. Mplus User’s Guide, 8th ed.; Muthén & Muthén: Los Angeles, CA, USA, 2017.
29. Finney, S.J.; DiStefano, C. Nonnormal and categorical data in structural equation modeling. In Structural Equation Modeling: A

Second Course; Hancock, G.R., Mueller, R.O., Eds.; IAP Information Age Publishing: Charlotte, NC, USA, 2013; pp. 439–492.
30. Li, C.H. Confirmatory factor analysis with ordinal data: Comparing robust maximum likelihood and diagonally weighted least

squares. Behav. Res. Methods 2016, 48, 936–949. [CrossRef] [PubMed]
31. Hu, L.T.; Bentler, P.M. Cutoff criteria for fit indexes in covariance structure analysis: Conventional criteria versus new alternatives.

Struct. Equ. Model. 1999, 6, 1–55. [CrossRef]

http://doi.org/10.1080/1360786031000101157
http://doi.org/10.1023/A:1008970317554
http://www.ncbi.nlm.nih.gov/pubmed/10472160
http://doi.org/10.1023/A:1008807419733
http://www.ncbi.nlm.nih.gov/pubmed/10472158
http://doi.org/10.1007/s11205-007-9220-5
http://doi.org/10.1023/B:SOCI.0000003801.89195.bc
http://doi.org/10.1080/13607863.2017.1292208
http://doi.org/10.5812/ijpbs.8378
http://doi.org/10.1080/13607863.2014.938605
http://www.ncbi.nlm.nih.gov/pubmed/25059754
http://doi.org/10.1590/0102-311X00181417
http://www.ncbi.nlm.nih.gov/pubmed/30329002
http://doi.org/10.1080/13607863.2018.1428940
http://www.ncbi.nlm.nih.gov/pubmed/29356567
http://doi.org/10.1007/s11136-014-0756-y
http://doi.org/10.1186/s41687-018-0078-x
http://doi.org/10.1080/13607863.2014.952709
http://doi.org/10.3390/ijerph17186610
http://doi.org/10.6103/SHARE.w7.711
http://doi.org/10.1093/ije/dyt088
http://doi.org/10.1192/bjp.174.4.330
http://doi.org/10.1016/S0895-4356(98)00081-X
http://doi.org/10.3758/s13428-015-0619-7
http://www.ncbi.nlm.nih.gov/pubmed/26174714
http://doi.org/10.1080/10705519909540118


J. Clin. Med. 2021, 10, 2850 11 of 11

32. Marsh, H.W.; Hau, K.T.; Wen, Z. In search of golden rules: Comment on hypothesis-testing approaches to setting cutoff values for
fit indexes and dangers in overgeneralizing Hu and Bentler’s (1999) findings. Struct Equ. Model. 2004, 11, 320–341. [CrossRef]

33. Van de Schoot, R.; Lugtig, P.; Hox, J. A checklist for testing measurement invariance. Eur. J. Dev. Psychol. 2012, 9, 486–492.
[CrossRef]

34. Cheung, G.W.; Rensvold, R.B. Evaluating goodness-of-fit indexes for testing measurement invariance. Struct Equ. Model. 2002, 9,
233–255. [CrossRef]

35. Little, T.D. Mean and covariance structures (MACS) analyses of cross-cultural data: Practical and theoretical issues. Multivar.
Behav. Res. 1997, 32, 53–76. [CrossRef]

36. Sim, J.; Bartlam, B.; Bernard, M. The CASP-19 as a measure of quality of life in old age: Evaluation of its use in a retirement
community. Qual. Life Res. 2011, 20, 997–1004. [CrossRef]

37. Deci, E.L.; Ryan, R.M. The support of autonomy and the control of behavior. J. Pers Soc. Psychol. 1987, 57, 1024–1037. [CrossRef]
38. Baltes, P.B.; Smith, J. New frontiers in the future of aging: From successful aging of the young old to the dilemmas of the fourth

age. Gerontology 2003, 49, 123–135. [CrossRef]
39. United Nations Population Division. World Population Ageing 1950–2050; United Nations, Department of Economic and Social

Affairs, Population Division: New York, NY, USA, 2002.
40. Angelini, V.; Cavapozzi, D.; Corazzini, L.; Paccagnella, O. Age, health and life satisfaction among older Europeans. Soc. Indic. Res.

2012, 105, 293–308. [CrossRef] [PubMed]
41. Gutiérrez, M.; Tomás, J.M.; Sancho, P.; Galiana, L.; Francisco, E. Perception of quality of life in an elderly Angolan sample. Rev.

Psicol. Soc. 2014, 29, 346–370. [CrossRef]
42. Gwozdz, W.; Sousa-Poza, A. Ageing, health and life satisfaction of the oldest old: An analysis for Germany. Soc. Indic. Res. 2010,

97, 397–417. [CrossRef]
43. Smith, J.; Borchelt, M.; Maier, H.; Jopp, D. Health and well-being in the young old and oldest old. J. Soc. Issues 2002, 58, 715–732.

[CrossRef]
44. Berg, A.I.; Hoffman, L.; Hassing, L.B.; McClearn, G.E.; Johansson, B. What matters, and what matters most, for change in life

satisfaction in the oldest-old? A study over 6 years among individuals 80+. Aging Ment. Health 2009, 13, 191–201. [CrossRef]
45. Enkvist, Å.; Ekström, H.; Elmståhl, S. What factors affect life satisfaction (LS) among the oldest-old? Arch. Gerontol. Geriatr. 2012,

54, 140–145. [CrossRef]
46. McCrory, C.; Leahy, S.; Mcgarrigle, C. What factors are associated with change in older people’s quality of life? In The over 50s

in a Changing Ireland. Economic Circumstances, Health and Well-Being; Nolan, A., O’Regan, C., Dooley, C., Wallace, D., Hever, A.,
Cronin, H., Hudson, E., Kenny, R.A., Eds.; The Irish Longitudinal Study on Ageing: Dublin, Ireland, 2014; pp. 153–186. Available
online: https://tilda.tcd.ie/publications/reports/pdf/w2-key-findings-report/Wave2-Key-Findings-Report.pdf (accessed on
23 May 2021).

47. Tampubolon, G. Delineating the third age: Joint models of older people’s quality of life and attrition in Britain 2002–2010. Aging
Ment. Health 2015, 19, 576–583. [CrossRef]

48. Zaninotto, P.; Falaschetti, E.; Sacker, A. Age trajectories of quality of life among older adults: Results from the English longitudinal
study of Ageing. Qual. Life Res. 2009, 18, 1301–1309. [CrossRef]

49. Ward, M.; McGarridge, C.A.; Kenny, R.A. More than health: Quality of life trajectories among older adults—Findings from The
Irish Longitudinal Study of Ageing (TILDA). Qual. Life Res. 2019, 28, 429–439. [CrossRef]

50. Ponte, C.; Almeida, V.; Fernandes, L. Suicidal ideation, depression and quality of life in the elderly: Study in a gerontopsychiatric
consultation. Span. J. Psychol. 2014, 17, E14. [CrossRef] [PubMed]

51. Unalan, D.; Gocer, S.; Basturk, M.; Baydur, H.; Ozturk, A. Coincidence of low social support and high depressive score on quality
of life in elderly. Eur. Geriatr. Med. 2015, 6, 319–324. [CrossRef]

52. Portellano-Ortiz, C.; Garre-Olmo, J.; Calvó-Perxas, L.; Conde-Sala, J.L. Depression and variables associated with quality of life in
people over 65 in Spain and Europe. Data from SHARE 2013. Eur. J. Psychiatry 2018, 32, 122–131. [CrossRef]

http://doi.org/10.1207/s15328007sem1103_2
http://doi.org/10.1080/17405629.2012.686740
http://doi.org/10.1207/S15328007SEM0902_5
http://doi.org/10.1207/s15327906mbr3201_3
http://doi.org/10.1007/s11136-010-9835-x
http://doi.org/10.1037/0022-3514.53.6.1024
http://doi.org/10.1159/000067946
http://doi.org/10.1007/s11205-011-9882-x
http://www.ncbi.nlm.nih.gov/pubmed/22207782
http://doi.org/10.1080/02134748.2014.918825
http://doi.org/10.1007/s11205-009-9508-8
http://doi.org/10.1111/1540-4560.00286
http://doi.org/10.1080/13607860802342227
http://doi.org/10.1016/j.archger.2011.03.013
https://tilda.tcd.ie/publications/reports/pdf/w2-key-findings-report/Wave2-Key-Findings-Report.pdf
http://doi.org/10.1080/13607863.2014.1003279
http://doi.org/10.1007/s11136-009-9543-6
http://doi.org/10.1007/s11136-018-1997-y
http://doi.org/10.1017/sjp.2014.15
http://www.ncbi.nlm.nih.gov/pubmed/25011955
http://doi.org/10.1016/j.eurger.2015.02.009
http://doi.org/10.1016/j.ejpsy.2017.11.002

	Introduction 
	Methods 
	Sample and Procedure 
	Instruments 
	Statistical Analyses 

	Results 
	Factor Structure 
	Internal Consistency 
	External Validity 
	Measurement Invariance 

	Discussion 
	References

