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Abstract

Purpose The main purpose of this research was to examine the longitudinal measurement invariance of the Satisfaction
With Life Scale (SWLS) in adolescence.

Method The sample was composed by 484 adolescents from Spain, 46.7% were males. All participants belonged to
six academic levels from Grade 7 to Grade 12, and answered the questionnaires at two different times: at the beginning
(Moo =14.95, SD;=1.81) and at the end of the school year (M, =15.61, SD,=1.81). The reliability of the scale was
obtained through Cronbach’s alpha, Guttman lambda, and MacDonald’s Omega total. The multiple group confirmatory factor
analysis (MGCFA) was used to examine the fit of the unifactorial model to data and to test the measurement of longitudinal
invariance of the scale across two time points (at the beginning T1, and the end T2, of the academic year), and the time
points and groups (gender and age).

Results The values of the single-factor SWLS structure were T1 (CFI; =1.000, TLI, =.997, RMSEA,=.080, and
SRMR, =.028), and T2 (CFI,=.997, TLI, =.995, RMSEA, =.032, and SRMR, =.034). On the other hand, values of the
reliability and composite reliability when analyzing both time points together as well as separately were as follows: Cron-
bach’s alpha=.86, Guttman’s lambda = .84, McDonald’s Omega total =.89. Results confirmed the longitudinal invariance
of SWLS. The differences in gender and age were not significant and the small differences across time points showed that
the means of the latent factor remained the same over time in both variables.

Conclusion The present study confirmed the single-factor structure of the SWLS in Spanish adolescents, as well as a good
reliability and composite reliability. The full longitudinal measurement invariance was also found and there were negligible
differences across time points considering gender and age. If these findings are further replicated, the scale could be used to
compare the life satisfaction across two time points considering different age and gender groups.
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Life satisfaction can be defined as an individual’s overall
appraisal of the quality of its own life [1], including the per-
ception that one is progressing towards important life goals
[2]. It is an important construct for people of all ages, and
correlates with many different indicators of mental health.
Although different instruments have been developed, the
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The reliability coefficient (Cronbach’s alpha) of the
scale in different studies ranged from .80 to .92 [4—11] and
test—retest reliability coefficients were found to be of .83
after 2 weeks and .84 after 1 month [12]; in another study,
it was found that the SWLS also had moderate stability
(correlations between three wave factors) in a Taiwanese
adolescent athlete sample, with coefficients ranged from
41 (between Time 1 and Time 3, 6-month interval) to .69
(between Time 1 and Time 2, 3-month interval) [13].

Likewise, adequate construct, convergent, and discrimi-
nant validity have been demonstrated [5, 9, 10, 14]. Finally,
although not all items show the same level of fit in all stud-
ies, generally speaking confirmatory factor analysis have
revealed a consistent single-factor structure [4-6, 8-10,
13-16]. In addition to these basic psychometric proper-
ties, the measurement invariance (MI) of the SWLS across
groups has been examined in recent years.

Gender, age, and culture have been the most common
types of MI assessed [3] and there are four levels [17]: con-
figural, metric, scalar, and strict invariance. There is a hier-
archy in the levels of invariance [18], which means that the
existence of one higher-level invariance implies the exist-
ence of invariance at lower levels. The four levels of MI are
tested as a nested hierarchy and the process is carried out
by increasing levels of constraints. Configural invariance
assumes that the factor structure is the same in every group;
this is to say that there are the same loads on the same fac-
tors. Additionally, configural invariance tries to determine
if the subjects in the different groups employ the same con-
ceptual framework to answer the test items [19]. Therefore,
configural invariance is not enough to estimate latent mean
differences. Metric invariance requires factor loadings to be
equivalent across groups (constrain factor loadings to be
equal across groups). In other words, for all items, one unit
change in the item score is scaled to an equal unit change in
the factor score across groups [20], as the items are meas-
uring the same underlying construct across them; so, the
construct has the same meaning across groups and in this
case no latent mean differences are estimated. Scalar invar-
iance requires to constrain the factor loadings and items’
intercepts to be equal across groups. This type of invariance
is particularly important for assessing if the mean of the
latent variable is different across groups; if scalar invari-
ance holds, then the latent mean differences can be estimated
[20]. Finally, strict invariance requires constraining the item
factor loadings, intercepts, and residual variances to be equal
across groups. Strict invariance is important for group com-
parisons based on the sum of observed item scores because
the observed variance is a combination of true score vari-
ance and residual variance; in case of strict invariance, the
latent mean differences can be estimated. These restrictions
mean that, under the strict invariance, the group differences
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in variances of observed variables are attributable only to
group differences in variances of latent variables [17].

In adolescence, measurement invariance of the SWLS
supported to the configural [21] and strict [8] levels in Spain;
on the other hand, measurement invariance confirmed to
scalar level in Serbia [14] and rural Norwegian adolescents
[10].

Measurement invariance considering age has been stud-
ied basically in young and adult population with inconsistent
results. In the meta-analysis carried out by [3], it is said that
from the seven studies that specifically tested measurement
invariance using multi-group confirmatory factor analysis
across age groups, one of them [16] supported strict invari-
ance; two showed metric invariance [9, 22]; and three con-
figural invariance [6, 7, 15]. On the other hand, in another
study no invariance was found across three age groups of
Swedish Teaching students [23]. Partial invariance was
observed in three age measurement invariance analysis, as
non-invariance was observed for loadings and/or intercepts
for item one [7], two [15], four [6], and five [6]. Specifi-
cally in adolescence, measurement invariance was reported
to the partial scalar level in teenage Taiwanese athletes [13]
and another study supported strong invariance in Spanish
adolescents [8]. So, the SWLS seems to show a certain sen-
sitivity to age, meaning that age impacts the interpretation
of SWLS items.

However, very little attention has been paid to the longi-
tudinal invariance of the SWLS. Measurement invariance to
the scalar level was observed across two SWLS administra-
tions over a 2-month period for undergraduates in Taiwan
[13], and across three administrations over an 18-month
period in Serbian undergraduate students [24], although
in the latter, a modified single-factor model allowing cor-
related residuals between items 4 and 5 was supported.
Among older adults in France [25], configural invariance
was rejected (they observed partial scalar invariance when
omitting item 5) across five SWLS administrations over
2-year intervals. To the best of the authors’ knowledge, in
the unique study carried out in adolescence [13], measure-
ment invariance showed that the SWLS was partial strong
longitudinal (6 month) invariant (equality of factor patterns,
loadings across time for all items and equality of intercepts
for items 2, 3, and 4 across time).

Although the SWLS has been used in longitudinal studies
to assess individuals’ life satisfaction across time [26-28],
these studies do not examine the longitudinal invariance of
the SWLS. Similar to measurement invariance across dif-
ferent groups, longitudinal measurement invariance analysis
examines the equality of factor structure for a measurement,
but its focus is on equality across time [13]; that is, cross-
sectional invariance occurs across subgroups in a single time
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point while longitudinal invariance occurs across multiple
time points.

When mean differences are compared (in this paper
especially across time), a key question is whether or not an
instrument measures the same construct with equal struc-
tural validity across time points. Unless there is reasonable
support for the temporal stability of the SWLS, it is not justi-
fied to compare life satisfaction scores. Hence, longitudinal
measurement invariance of the scale is an important psy-
chometric property and a prerequisite, especially when it
is administered in a longitudinal study to the assessment of
change over time [29]. As [30] claims, without prior testing
longitudinal measurement invariance, it cannot be deter-
mined whether temporal change observed in a construct is
due to true change or to changes in the structure or measure-
ment of the construct over time. The research findings and
conclusions regarding relationships between variables and
mean differences in latent traits could be compromised and
invalid [24]. To sum up, longitudinal measurement invari-
ance entails that (1) individual SWLS scores at each time
point are representing a similar underlying construct [31];
(2) the temporal changes in those scores are due to develop-
mental and experiential changes in life satisfaction assessed
by the SWLS, rather than due to temporal inconsistencies
among the items comprising this scale [32]; and (3) since the
metrics are the same at each time point and between groups,
latent means can be compared [33].

Therefore, the main purpose of this research is to examine
longitudinal measurement invariance of the SWLS across
two time points (the beginning and the end of the academic
year), and time points and groups (gender and age) in ado-
lescence to determine whether the SWLS has satisfactory
properties for longitudinal comparison and can be effectively
used to examine adolescents’ satisfaction with life change
or development.

Method
Participants

The sample analyzed was composed of 484 Spanish ado-
lescents, 46.7% male and 53.3% female, who completed
the SWLS at the beginning (T1) and the end of the aca-
demic year (T2); age range from 11.85 to 18.83 in Time 1
(Mygey =14.95, SD;=1.81) and from 12.52 to 19.50 in Time
2 (Mo, =15.61, SD,=1.81). All participants belonged to
six academic levels from Grade 7 to Grade 12 and the sam-
ple was split into three groups: those under 15 years old
(40.5%) during the academic year (early adolescence);
those under 15 years old at the beginning of the year that
become older than 15 (11.8%) at the end of the academic

year (early-middle adolescence); and those over 15 years old
(47.7%) throughout the academic year (middle adolescence).

Instruments

Life satisfaction was measured using the Spanish version
of the SWLS [5], comprised of 5 items rated on a 7-point
Likert scale ranging from 1 (strongly disagree) to 7 (strongly
agree), with higher values representing greater satisfaction.

Procedure

Ethical permission to conduct the study was obtained from
the Committee on Ethics of Research and Teaching (CEID)
from the University of the Basque Country (Spain). Schools’
participation was requested verbally and by writing. After
obtaining schools’ authorization, a letter of consent to par-
ticipate was sent to all families. Subsequently, the battery of
questionnaires was administered during school hours only
to participants who brought the informed consent from their
parents. Pupils answered the questionnaires individually, and
during the process, anonymity of the responses and volun-
tary participation were ensured.

Data analysis

Statistical analysis were carried out with SPSS v22 for pre-
liminary results and some packages of R (Lavaan and SEM
Tools) for Multiple Group Confirmatory Factor Analysis
(MGCFA), the standard method to analyze measurement
invariance across groups and time points [34]. Previous
descriptive analysis included means, variances, skewness,
and kurtosis of the items. The reliability of the scale was
obtained through Cronbach’s alpha, Guttman lambda, and
MacDonald’s Omega total. The MGCFA analysis included
confirmatory factor analysis to examine the fit of the uni-
factorial model to data and to test the measurement of lon-
gitudinal invariance (MLI) of the scale across time points
and time points and groups (gender and age). The variables
analyzed are considered to be continuous by nature given the
number of response categories greater than five [35].

MLI requires testing successive models that are compared
among them with increasingly stringent constraints. First, a
baseline model is defined with a pattern of loadings simi-
lar for each time, although loadings, intercepts, and other
parameters may be different across time. Next, the fit of each
model is compared to the fit of the previous model. If model
fit does not worsen, the subsequent model is selected (e.g.,
scalar invariance exists if the fit to the data is not worse
than the fit of the metric invariance model). Although there
are many different statistical methods to decide when model
fit worsens, the usual procedure used in structural equation
modeling (SEM) is to employ root mean square error of
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Table 2 Goodness-of-fit statistics for tests of longitudinal invariance
of a single-factor model

Model CFI RMSEA ACFI ARMSEA
Invariance across T1&T2
Configural 972 .073
Weak 973 .068 .001 .005
Strong .969 .068 .004 .000
Strict 970 .067 .001 .001
Invariance across T1&T2 and gender
Configural 963 .075
Weak .963 .073 .000 .002
Strong 959 .075 .004 .002
Strict 956 .076 .003 .001
Invariance across T1&T2 and age
Configural 958 .076
Weak 959 074 .001 .002
Strong 956 .076 .003 .002
Strict 946 .083 .010 .008

This table shows the MLI across time points, and time points and
groups

z=1.869, p=.062, SE=.23; group 3, estimate=.121,
7=.782, p=.434, SE=.15) have not been significant and
the small differences across time points show that the latent
factor means hold across time and in both groups (gender
and age).

Discussion

Our results showed that all values of skewness and kurtosis
were within an acceptable range. The single-factor SWLS
structure with five items supported by the previous research
in adolescents [4, 5, 8, 10, 11, 13—-16] showed a reasonable
fit at both times and the results of reliability and composite
reliability of the scale were also good at both times corrobo-
rating previous findings [4, 5, 8, 10, 11]; so, the results of the
present study suggest that the SWLS is a valid and reliable
scale for studying life satisfaction in adolescents from Spain.

On the other hand, it is relevant to point out that although
the SWLS have been used in longitudinal studies [26-28],
these studies have not examined whether the SWLS has lon-
gitudinal invariance. In this regard, measurement invariance
showed that SWLS was partial strong longitudinal (6 month)
invariant (equality of factor patterns, loadings across time
for all items, and equality of intercepts for items 2, 3, and 4
across time) in an adolescent athletes sample from Taiwan
[13], being the unique study that has been carried out in this
age previously. In the present study, the goodness-of-fit sta-
tistics for test of longitudinal measurement invariance of the
single-factor model across time and groups (gender and age)

shows strict invariance, which means that time differences
in variances of gender and age are attributable only to time
differences in variances of their respective latent variables;
this is to say that the verification of longitudinal invariance
on the SWLS scale means that their items measure the same
attribute across time. This is the first study that supports
this level of invariance in adolescence population. The dif-
ferences in gender and age have not been significant and
the small differences across time points show that the latent
factor means hold across time in both groups.

Our results could be surprising since adolescence is an
important developmental phase, influenced by a multitude
of significant physical, psychological, and social changes.
Thus, given the changes that occur in the academic context
and other areas (family, social, personal, biological, etc.), it
would be expected to find some variation in the life satisfac-
tion of adolescents. Some authors claim that life satisfaction
may show fluctuation in relatively short periods of time,
varying even from one semester to the next within the same
school year [41]. Generally speaking, there is a consensus
in relation to the significant downward trend during adoles-
cence [28, 42, 43].

However, it should be noted the existence of discord-
ant results, in which there are no significant fluctuations
(15-18 years) [44], or even it has been observed among
Finnish adolescents (15—17 years) an increase of satisfaction
with life in the school transition from compulsory education
or primary to secondary or vocational education [26]. The
latter study reveals that the majority of adolescents (66%)
show a high life satisfaction that remains stable over 2 years.
Our results have confirmed that life satisfaction is rela-
tively stable during one academic year in secondary school,
although this period perhaps is too short to appreciate the
possible fluctuations that may take place in the perception
of life satisfaction during adolescence.

Limitations and future studies

This study has certain limitations. Although longitudi-
nal measurement invariance has been analyzed through
two repeated measures, more time point measures would
be interesting to get more information about the scale, in
order to have the possibility to use more complex statisti-
cal options like latent growth curve models analysis and to
analyze the development of life satisfaction in adolescence.
On one hand, due to the fact that longitudinal studies are
conducted across different time intervals (for example, six
months [13], one academic year in our current study, or 6
and 18 months [24]), broader time spans are desirable for
testing the stability of invariance properties. In the pre-
sent study, invariance was evaluated over relatively a short
period of time (one academic year). Therefore, conclusions
regarding long-term stability and structural invariance of the
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SWLS cannot be assured. More research is clearly needed
to examine longitudinal invariance of the SWLS through
longer time periods.

On the other hand, the sample was incidental, not too
large and focused in adolescence, consequently future stud-
ies should considerate including larger probabilistic sample,
as well as wider range of ages.

Taking into account that there is a lack of studies that
have analyzed the longitudinal measurement invariance of
the SWLS, future studies should pay more attention to this
property. Due to the fact that considerable changes in life
satisfaction may occur, future investigations should assess
the temporal stability of SWLS before analyzing the devel-
opment of the global cognitive judgment of satisfaction with
one’s life.

Conclusion

In summary, the present study confirmed the following: the
single-factor structure of the SWLS in Spanish adolescents;
good reliability and composite reliability; the full longitu-
dinal measurement invariance; and that there are negligible
differences across time points considering gender and age.
If these findings are further replicated, the scale can be used
to compare life satisfaction across time points considering
different age and gender groups.
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