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Method Effects Associated with Reversed Items in the 29
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ABSTRACT
Aim
Although they have been frequently used in the literature, there has been much confusion
concerning Ryff’s Well-being Scales, such as their factor structure and the effects of method
due to the use of reversed items. A common practice nowadays is the use of positively worded
items and reversed forms, in order to reduce response bias. However, in many different studies
have been seen that this practice introduce method effects in the scores, leading to problems
of reliability and validity. This work had two goals: first, to verify the factor structure of the
29-item Spanish version of the original Ryff’s Well-being Scale in an athlete population, and
second, to determine whether the method factor associated with the reversed items shown in
previous works appears too in a specific sample like athletes. If that happened, the use of this
scale would be questionable.
Methods
For this purpose, a sample of 402 competition athletes, both professional and nonprofessional, was used. All the confirmatory factor models found in the literature were tested,
using confirmatory factor analysis estimated by means of maximum likelihood with robust
corrections.
Results
The best fits were the substantive models of 5 and 6 factors with one factor associated with
negative worded items. The results suggest the unsuitability of the 29-item version, suggesting
the use of the 54-item scale and avoiding the use of the reversed items to prevent the effect
of method.
Conclusions
If this scale is used to measure well-being, we will obtain a measure without validity because,
in addition to well-being, we would be introducing into the scores something else that comes
from the method effect introduced by the use of reversed items. The use of this scale is not
recommended to obtain measures of psychological well-being.
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Introduction
The study of happiness and its different
explanations first emerged in ancient Greece,
where Epicurus defined it as a sum of pleasurable
moments, laying the groundwork for what
we currently consider hedonic well-being [1],
whereas Aristotle proposed the need for human
beings to live according to an ideal that gives
meaning to life, a maxim underpinning the
conception of eudaimonic well-being [2]. These
ancient roots lead to two orientations: on the one
hand, the authors who use the term “Subjective
well-being” (SWB) [3-5] and on the other, those
who defend that “Psychological well-being”
(PWB) is the term that best explains the concept
under study [6,7].
Ryff’s proposal, influenced by personal growth
models [8-11], theories of the development of
a useful life [12,13] and positive mental health
guidelines [14], is a multidimensional model
that seeks to represent the characteristics of
people with high PWB. In this way, individuals
with high levels of PWB: (a) feel good about
themselves and are aware of their limitations
(Self-acceptance - SA), (b) maintain close and
satisfactory relationships with others (Positive
relations with others-PR), (c) manage their
environment to suit their needs (Environmental
Mastery - EM), (d) experience a feeling of
freedom and individuality (Autonomy - A), (e)
have sought and found a goal that combines their
goals in life (Life purpose - LP), and (f) carry on
a dynamic learning process and continuously
develop their skills (Personal Growth - PG).
Each of these dimensions of PWB poses a
different challenge to people in their attempt to
seek happiness and optimum performance [15].
Ryff’s scales were presented for the first time in
the year 1989. As of that time, and as a result
of the impact of the term PWB, the scales have
been subject to validation, adaptation, and
modifications both in their length and structure.
The debate is still ongoing, and in the past
decade, there have been articles by those who
are in favor of maintaining the original factor
structure of the 6-factor scale [16] and those
who advocate that the PWB dimensions share
too many characteristics and explanatory power
to be considered different dimensions [17-19].
But the debate goes beyond the high correlation
between the proposed dimensions, because the
different confirmatory studies of factor structure
have presented effects of method and correlations
among errors in some cases [20], revealing the
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difficulties posed by the use of reversed items.
The scales of Ryff have been constructed with
many reversed items, and many of the papers that
study the factorial structure, have also studied
the effect of method that these items introduce.
The use of positively worded items and reversed
forms has been recommended traditionally to
reduce response bias, and is a commonly used
practice nowadays. Nevertheless, empirical
studies of the usefulness and adequacy of this
practice have been carried out.
An empirical study [21] analyzed the
psychometric implications of the use of positive
and reversed items in a self-efficacy instrument.
A repeated measures design was used, evaluating
the participants with positive, reversed, and
combined forms of a self-efficacy test. Results
showed that, when positive and reversed items
are used in the same test, the reliability is
flawed and the dimensionality is jeopardized by
secondary sources of variance. Furthermore, the
variance of the scores is reduced, and the means
differ significantly from those in tests in which
all items are either positive or reversed, but not
combined. These findings show that the use
of positive and reversed items in a same test is
questionable and no recommended.
On the other hand, the studies concerning the
structure of the Ryff’s scale, both in its AngloSaxon adaptations and Spanish validations, are
presented in Table 1. As can be seen, all the
papers that study the factorial structure of the
different versions of Ryff’s scales have shown
problems. Although the studies with the longer
versions of the Ryff scale show acceptable
reliability indices, the 14 items per factor version
do not show an adequate factor structure. For
this reason, it is necessary to study the factor
structure of the different versions of the Ryff
scales. As the longer version of the Ryff scales (14
items per factor) has not shown good factorial
structure and is also too long for its application,
shorter versions of this scale have been tested.
As can be seen in Table 1, the models in which
a method factor associated with the reversed
items have been introduced (both for the longer
version and for the shorter versions), have always
shown better fit.
In 2004, van Dierendonck [22] examined the
factorial and content validity of Ryff’s Scales of
Subjective Psychological Well-being (SPWB)
in two Dutch samples (psychology students
and professionals from a diverse occupational
background). The psychometric quality of the
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Table 1: Review of the studies on the factor structure of Ryff’s Psychological Well-Being Scale
References

Items

Sample

Tested models

6

120

321
Adults

6 factors

44

18

45

18

19

120

22

18

84
54
18*
42
12
18
18

20

42

23

39

25

54

26

54

46

84
54

24

39

15

42
29

28

27

18
29
39
54

1108
Adults
4960
Older people

1Factor, 6 Factor, 6Factor & 2nd-order
1Factor, 6Factor

Best fitting results
6 factors
High correlation between factors SA, EM, LP, and
PG
6 factors
High correlation between factors EM and SA
Poor fit
6 factors + 4 correlated errors
15 factors
Analysis with SWLS and MUNSH* 3 factors: 1=SA,
EM, LP and PG; 2=SWLS and MUNSH; 3=PR and A.

277
University students

EFA, 6Factor

230 students
420 adults

1Factor, 2Factors (positive and negative items),
5Factors, 6Factors, 6Factor & 2nd-order

6 factors + 2nd-order with acceptable fit only in
the 18-item scale

1Factor, 6Factor, 6Factor & 2nd-order, 6factors &
method factor

Poor fit
Method effects in reversed items
High correlation between factors SA, EM, LP

6282
6038
2731
9240

2 method factors + and -, 2 factors PR and A & 2ndorder factor combining the 4 correlated factors
SA, EM, LP, and PG
The structure proposed by Van Dierendonck did
1Factor, 2Factors (positive and negative items),
not fit, and 10 items were eliminated
5Factors, 5Factor & 2nd-order, 6Factors, 6Factor &
467 adults
2nd-order.
New 29-item version, and the best fit 6
dimensions and 1 second-order factor
Best fit, although poor:
6 factors
1Factor, 6Factor, 6Factor & 2nd-order
422 people over 65
6 factors + 2 2nd-order factors: one factor made up
6 factors & 2 factor of 2nd-order
years
6 factors & 3 factors of 2nd-order
of LP and PG (eudaimonic); and the other of PR, A,
SA, and EM (hedonistic).
There is virtually no difference between the fit
1Factor, 2Factor (PWB & SWB), 5Factor, 5Factor &
of 5 factors, 6 factors, and 6 factors + 2 2nd-order
169 people over 65
2nd-order, 6Factors, 6Factor & 2nd-order, 6F & 2 factor
factors (PWB and SWB)
nd
of 2 order (PWB + SWB)
years
It is concluded to continue using the original
nd
6Factors & 2 order combining SA, EM, LP and PG
structure to facilitate replication
1Factors, 6Factors
The models that consider the correlation between
2 factors PR and SA + 2nd order combining the 4
401 students
correlated simple factors = SA, EM, LP and PG and errors
679 adults
with method effects and correlations between
6 factors + errors
errors
1Factor, 2Factors (positive and negative items)
3 factors: PR, A and one factor combining SA, EM,
LP and PG
6 factors + 1 second-order PWB
919: 592 Spaniards and
The former & 2nd order PWB
High correlations in LP with SA and EM
327 Colombians
nd
6Factors, 6Factors & 2 order combining SA, EM,
LP, and PG
6F& 2nd order PWB
1178
The 2nd-order factor combining SA, EM, LP and P is
Accuracy studies
more accurate
Women aged 52
3 factors: PR, A and one factor combining SA, EM,
Better fit in the model of 6 factors + Inner
419 people
LP and PG
Resources +Vitality
The former & RI & V
Authors propose adding these dimensions
6Factors, 6Factors & RI & V
1179
Women aged 52

556 people over 65
years

1Factor, 6Factor & 2nd-order, 6factors & method
factor

1Factor, 2Factor (PWB & SWB), 5Factor, 6Factor,
6factors & method factor.

A method factor (reversed items) is applied to the
6-factor model, improving the fit. Confirms results
of Springer & Hauser (2006) in Spain.

6Factor, 1Factor reversed method, 1Factor negative The reversed items provide method error. The
method, 6factors & 2 method factors.
structure is still unclear.
6
factors
48
29
1646-Chileans
5Factor, 6Factors, 6Factor & 2nd-order
Temporal stability, except for PR
SA: Self-Acceptance; PR: Positive Relationships with Others; A:Autonomy; EM: Environmental Mastery; LP: Life Purpose; PG: Personal Growth. PWB: Psychological
well-being; SWB: Subjective Well-being; *SWLS: Satisfaction with Life Scale; MUNSH: Memorial University of Newfoundland Scale of Happiness. CFI: Comparative Fix
Index; EFA: Exploratory Factor Analysis; RI: Inner Resources; V: Vitality. *The study of the 18 items was tested by extracting the relevant items from the 54-item version.
31

29

556 people over 65
years
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SPWB was tested for the versions with 3-items,
9-items and 14-items per scale versions. Even
though the factorial validity was only acceptable
for the 3-items per scale version, the internal
consistency of these scales was too low. So, it was
suggested to reduce the length of the 14-item
scales to 6 or 8 items, depending on the specific
subscale, improving overall psychometric quality
and leading to a 39-item version.
In the Spanish linguistic area, this 39-item final
version was back-translated and adapted to study
the psychometric properties and factorial validity
in a Spanish sample of adults [23]. The scale did
not present a good fit, so the authors eliminated
10 items and presented the Spanish version with
29 items and 6 dimensions, plus one secondorder factor called PWB. Nevertheless, in a study
carried out later [24], the same 39-item version
was used to test the six factor model in Spanish
and in Colombian populations, showing good
fit. In other work, the factor structure of the 54item version was tested in a sample of adults over
65 years old [25] obtaining poor fits, although
the best models were the 6-factor model and the
model with 6 factors and 2 second-order factors:
one factor that unites Life Purpose and Personal
Growth, which, according to the authors,
represents eudaimonic well-being, and a second
factor that groups Positive Relations with others,
Autonomy, Self-acceptance, and Environmental
Mastery, and which constitutes hedonistic
well-being. In other studies, different versions
of the Ryff’s scales have been studied. The 54item scale was applied to a sample of older
Spanish adults [26]. Due to the small sample
size (only 165) the analyzes were carried out by
grouping items, since the corrections of nonnormality require a higher ratio of subjects per
parameter to be estimated. Results showed the
best fits for the 6- and 5-factor models with
Environmental Mastery and Self-acceptance
combined. In other study, the method factor
was tested in 4 versions of the scale (19, 29,
39, and 54 items) [27], confirming previous
results [17], and reporting the presence of 6
factors and 1 method factor associated with
the reversed items.
In order to overcome the criticism of the lack
of multicultural adaptation, two new dimensions
were added to the PWB scale [28]. For this
purpose, the authors used the Inner Resources
Scale [29] and the Subjective Vitality Scale [30],
and the data showed that the model with the
best fit in their sample was the 8-factor model,
which presented the original 6 factors and 2
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new dimensions: Vitality and Inner Resources.
Finally, it was proposed a study of the method
effect [31] using data from the 29-item scale of
Ryff [23]. This study concluded that the method
effect refers to reversed items and not to items
with negative particles (no, never), confirming
the inadequacy of using reversed items to avoid
acquiescence.
The use of the scales of 6 in athlete population
is limited to a work that used PWB scales used
to investigate the influence of a psychological
training program on athletes’ well-being [32,33].
In a Spanish-speaking context, these scales have
been used to measure PWB in athletes [34,35]
but the structure and reliability in competitive
sports population have not been confirmed in
any of the scales.
Taking into account the models tested in the
English and Spanish versions, the goal of this
work is to explore the factor structure of the
29-item version of the Ryff’s Well-being Scales
in athlete population by testing all different
factorial models, including the study of method
factors associated with reversed items [23].
Methods
 Participants

The sample was made up of 402 competition
athletes, both professional and non-professional,
with a mean age of 24.86 years (SD=8.8).
The distribution by sex showed a majority of
men (75.1%) compared to women (24.9%).
The sports practiced by the participants were:
basketball (31%), soccer (25.6%), triathlon
(22.4%), athletics (5.9%), handball (5.4%),
indoor soccer (3.4%), karate (3%), sailing
(2.7%), and rhythmic gymnastics (0.5%).
 Instruments

Ryff’s Psychological Well-being Scale reduced
version, previously translated and adapted into
Spanish 23. The instrument has a total of six
subscales and 29 items that participants rate on
a 6-point Likert-type response format, ranging
from 1 (strongly disagree) to 6 (strongly agree).
The six scales are Self-Acceptance, Positive
Relationships,
Autonomy,
Environmental
Mastery, Life Purpose, and Personal Growth,
and the internal consistency rates obtained by
the authors ranged between α=0.84 and α =0.70.
In addition, the model that obtains a better fit in
this Spanish adaptation presents a PWB secondorder factor.
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 Procedure

After obtaining the athletes’ collaboration and
acceptance to participate in the investigation,
the scale was administered after a sporting
competition by trained personnel. Instructions to
the participants indicated that their participation
was voluntary, that the questionnaire should be
completed individually, and that, at all times,
their data would remain confidential and
anonymous.
 Data analysis

The different confirmatory factor analyses were
performed using the statistical package EQS
6.2 for Windows [36]. Since the variables are
ordinal, the polychoric correlations matrix has
been used, and the statistics have been estimated
using maximum likelihood with Satorra-Bentler
robust corrections, as recommended [37]. The
comparative fit index (CFI), root mean square
error of approximation (RMSEA), and chisquare test, together with its degrees of freedom,
were used to test the fit of the confirmatory
models [38-42]. To assess the method effects
associated with reversed items, we introduced
an additional factor that is associated with these
items, as recommended by different researchers
[17,27,43].
The models finally tested are: (1) a onedimensional model [44,45] (2) a two-factor
model: PWB made up of the original LP and PG
factors and SWB, made up of the PR, A, SA,
and EM factors [26,27] (3) a three-factor model:
one factor made up of the highly correlated
factors SA-EM-LP-PG, and the correlated
PR and A factors [46] (4) a five-factor model,
combining the EM and SA factors [26] (5) a
five-factor model, combining factors EM and
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SA, with one second-order factor representing
PWB [26] (6) the original 6-factor model of
Ryff [6] (7) six factors and one second-order
factor representing the four theoretically
correlated factors SA, EM, LP, and PG [26];
(8) six factors and one second-order factor
representing PWB [23]; (9) six factors and two
second-order factors, PWB (LP and PG) and
SWB (PR, A, SA, and EM); (10) the previous
model but with five first-order factors; (11)
five factors and a method factor associated
with the reversed items [27]; (12) six factors
and a method factor 27.
Results
The results (Table 2) show that the models with
the best fit are those that control the method
effects of the reversed items, with the 5- and
6-factor models (Models 11 and 12) revealing
very similar indices. The models with secondorder factors (Models 7, 8, and 9) do not present
good fit indices and the errors are higher than
.04.
In order to show the amount of method effect,
we calculated the mean of this factor associated
with the 6-factor model (Model 12) because it
is the substantive model most commonly used
in the literature, and its goodness-of-fit indices
are suitable in this sample. All the loadings of
the items included in the method factor were
statistically significant, ranging between 0.253
and 0.497. We also calculated the confidence
interval of each of these loadings, confirming
that the value 0 was not included in any of them
(Figure 1), so this factor is real and is important.
On the other hand, the t-values ranged between
t=8.870 and t=3.674, and all of them were
statistically significant.

Table 2: Tested models present in the literature
Model
χ²
df
CFI
RMSEA
1
1 factor
1529.84
377
.938
.08
1444.19
376
.943
.08
2
2 factor: PWB + SWB 26
1290.58
374
.951
.07
3
3 factors: SA-EM-LP-PG, PR, and A 46
1097.29
367
.961
.07
4
5 factors: EM and A combined 26
913.26
371
.848
.06
5
5 factors + 1 second-order factor (PWB) 26
1089.77
362
.961
.07
6
6 factors 6
1243.56
373
.756
.07
7
6 factors + second-order SA-EM-LP-PG 26
919.42
371
.846
.06
8
6 factors + second-order factor (PWB) 23
1325.85
371
.733
.08
9
6 factors + 2 second-order factors (PWB and SWB) 26
10
5 factors + second-order factor PWB + MET
606.77
335
.921
.04
621.86
356
.986
.04
11
5 Factors + MET 27
12
6 factors + MET
602.48
351
.980
.04
PWB: Psychological Well-Being; SWB: Subjective Well-Being; SA: Self-Acceptance; PR: Positive Relationships with others; A: Autonomy; EM: Environmental Mastery;
LP: Life Purpose; PG: Personal Growth., MET: Method Error.
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0.7
0.6
0.5
0.4
0.3
0.2
0.1

0
2

8

4

9

13

22

23

5

19

26

Reversed items
Figure 1: Standardized loadings of the reversed items in the 6-factor model with a factor method and confidence intervals.

Discussion
This work had two goals: first, to verify the factor
structure of the 29-item Spanish version 23 of the
original Ryff’s Well-being Scale 6 in an athlete
population, and second, to determine whether
the method factor associated with the reversed
items shown in previous works [17,27] appears
similarly in a specific sample like athletes.
The results confirm the presence of a method
factor associated with the reversed items,
significantly reducing the error of the substantive
5- and 6-factor models, which presented the best
CFI indexes. In addition, we verified that the
amount of such method effects is too high to be
considered irrelevant.
These results coincide with those obtained by
other studies in different versions of the Ryff
scales in several languages [17,18,26,27,31],
showing that the use of reversed items to avoid
acquiescence is inappropriate.
Therefore, it makes no sense to calculate the
confirmatory reliability of the factors in the
studied version of the scale [47], because several
factors include reversed items, and these items
include measurement method error in their
loadings. Moreover, although the reliability
of these factors can be calculated without
considering the item variance explained by the
method factor, there is no point to this because,
in practice, when a questionnaire is used to
collect data, the total score is calculated from the
observed item scores. In this sense, Cronbach’s
alpha would not be an appropriate indicator
either, because it is calculated with the observed
1538
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item score, and this score has been found to
contain error derived from the measurement
method for reversed items.
Given that reversed items lead to a dead end,
the other possibility is to eliminate them of the
Spanish version of the scale [23] and only use the
non-reversed items to calculate the total score of
the factors and their reliability. However, this
elimination means that two of the factors (PR
and A) only have two indicators. This would
lead to a potential problem of content validity
and moreover, it might also lead to problems of
construct validity of the scale, and discriminant
validity among factors. We remind readers that
this version was not based on the original 54-item
scale, but on a reduced 39-item previous version,
finally resulting in a 29-item scale. Therefore, if
the number of items is further reduced, all the
factors may be lacking content validity.
On the other hand, if a reversed item provides
not only specific item variance and random error,
but also variance due to measurement method
error, then the item is not only measuring PWB
but something else besides this construct. In fact,
it is not measuring what is intended to measure.
This leads to a problem of construct validity.
In addition, both in this study and in previous
works, carried out with different versions of the
Ryff scales, very high correlations between some
of the factors were obtained. This could also raise
a problem of discriminant validity among factors
that should be considered.
Therefore, we consider that this reduced Spanish
version of the scale [23] is inappropriate for use
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with Spanish population. Regarding the original
scale, it could be thought that having 54 items
could be used instead. However, half of the items
of each factor are reversed, and in previous works
carried out with this scale, it has been observed
that there is a method effect introduced by them.
Since using only the non-inverted items would
reduce the number of items by half, it is possible
that this will lead to a content validity problem.
So, the psychometric properties of the original
54 items scale, without the inverted items, must
be studied before, in order to determine whether
content validity decreases excessively (because
the number of items will decrease) and whether
there is too much correlation among factors. If
correlations are too high, this could lead to a
problem of discriminant validity among latent
dimensions.
Finally, some limitations of this paper must be
considered. On the one hand, the sample size:
with a larger sample, other analyses could have
been made which would have enabled us to
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