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Summary

Objective: The processes of change implied in weight
management remain unclear. The present study aimed
to identify these processes by validating a questionnaire
designed to assess processes of change (the P-Weight) in
line with the transtheoretical model. The relationship of
processes of change with stages of change and other ex-
ternal variables is also examined. Methods: Participants
were 723 people from community and clinical settings in
Barcelona. Their mean age was 32.07 (SD = 14.55) years;
most of them were women (75.0%), and their mean BMI
was 26.47 (SD = 8.52) kg/m? They all completed the
P-Weight and the stages of change questionnaire (S-
Weight), both applied to weight management, as well
as two subscales from the Eating Disorders Inventory-2
and Eating Attitudes Test-40 questionnaires about the
concern with dieting. Results: A 34-item version of the P-
Weight was obtained by means of a refinement process.
The principal components analysis applied to half of the
sample identified four processes of change. A confirma-
tory factor analysis was then carried out with the other
half of the sample, revealing that the model of four freely
correlated first-order factors showed the best fit (GFI =
0.988, AGFI = 0.986, NFI = 0.986, and SRMR = 0.0559).
Corrected item-total correlations (0.322-0.865) and Cron-
bach’s alpha coefficients (0.781-0.960) were adequate.
The relationship between the P-Weight and the S-Weight
and the concern with dieting measures from other ques-
tionnaires supported the validity of the scale. Conclu-
sion: The study identified processes of change involved
in weight management and reports the adequate psy-

chometric properties of the P-Weight. It also reveals the
relationship between processes and stages of change
and other external variables.

Introduction

Overweight and obesity have become an important public
health problem involving many associated conditions, includ-
ing type 2 diabetes, hypertension and cardiovascular disease
[1]. In Spain, 55% of the population can be classified as over-
weight or obese, which is a higher prevalence than that of
other European countries [2], but lower than the rate found in
other places such as the USA and the UK [3]. Guidelines for
weight loss programmes suggest establishing a balanced nutri-
tion and combining this with increased physical activity [4].
However, Bautista-Castafio et al. [S] noted that the majority
of obese people do not continue with weight loss programmes,
and only a few of those who do so actually lose weight.

Faced with this discouraging situation, several authors have
pointed out that motivational techniques promote weight loss
by increasing attendance at weight loss programmes [6-8]. In
this regard, the transtheoretical model (TTM) [9] offers a
theoretical framework that can be useful for assessing readi-
ness to change and, therefore, for tailoring interventions
according to the patient’s motivation and preventing dropout
in the context of weight management [10, 11].

The TTM proposes two interrelated dimensions for the
adequate assessment of behavioural modification: stages of
change and processes of change [12]. ‘Stages of change’ repre-
sent the temporal, motivational and constancy aspects of
change [13]. When modifying their behaviour, individuals
move through these stages of change, from pre-contemplation
(PC) to maintenance (M). PC is the stage at which there is no
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intention to change behaviour in the foreseeable future, while
in the subsequent contemplation (C) stage people are aware
that a problem exists and are seriously thinking about over-
coming it. Preparation (Prep) is a stage that combines inten-
tion and some small behavioural changes, while action (A) is
the stage in which individuals have modified their behaviour
for less than 6 months. Finally, M is the stage in which people
work to prevent relapse and consolidate the healthy behav-
iour [12]. While ‘stages of change’ focus on when people
change, ‘processes of change’ refer to how people change and
consist of overt and covert activities that individuals engage in
when they attempt to modify problem behaviours [14]. Up to
twelve processes of change have been defined in the literature
[15], with ten of them receiving the most theoretical and em-
pirical support [14] across a wide range of health problems
[15]. Processes of change are differentially effective in certain
stages of change [10]. Consequently, enhancing their use ac-
cording to a person’s readiness to change would facilitate that
person’s progress through the stages of change. In this con-
text, the TTM posits that experiential processes are most use-
ful during the earlier stages, whereas processes associated
with behavioural components are most useful during the final
stages of change [10]. The model also assumes that people at
the earliest stage (PC) use processes significantly less often
than do those at the later stages [16]; the use of processes in-
creases linearly and peaks in a particular stage, before declin-
ing to the initial PC level, or somewhat higher if considering
relapse prevention strategies [17].

The stages and processes of change model was initially vali-
dated in the context of smoking cessation [18, 19], and this re-
search confirmed the existence of ten processes of change that
were grouped into two general processes (experiential and be-
havioural). This model has also been shown to be valid in
other fields, such as alcohol misuse [20, 21] and exercise [22,
23]. However, alternative models involving fewer processes
have been found to be the most comprehensive in other fields
[24-26]. In this regard, Horwath [27] and Povey et al. [28]
have both questioned whether the processes of change origi-
nally defined by the TTM in the context of addictions would
also be applicable to the field of weight management. At
present, there is no consensus regarding the number of proc-
esses of change that are involved in weight control [27], since
first- and second-order factor models considering between
four and twelve processes have been proposed [29-32].

Several studies highlight the need for further research to
confirm the model that was initially tested in smoking ces-
sation [27, 33], since there is evidence that this model is not
substantively meaningful in the acquisition of other healthy
behaviours [22]. Similarly, the relationship between stages
and processes of change remains unclear beyond the field of
the addictions [27, 33], including the case of weight manage-
ment [30, 31].

Consequently, and given the differences between the fields
of addictions and weight management in relation to the acqui-
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sition of healthy behaviours [27, 34], more research is needed
to generalise the stages and processes of change model to the
latter field. Furthermore, questionnaires that aim to assess
TTM constructs in the context of weight management are usu-
ally adapted from other instruments designed to assess stages
and processes of change in addictive behaviours, which may
cause problems for the model. Indeed, although weight man-
agement implies the inter-relationship of complex behaviours,
the assessment of stages and processes of change in this field
has usually been carried out through the separate assessment
of specific dietary behaviours and exercise. As Horwath [27]
asserts, the validation of the stages and processes model in
relation to the acquisition of different healthy behaviours
requires the application of appropriate methods. Therefore,
having instruments specifically developed in the context of
weight management to measure both dietary behaviour and
exercise will provide a more accurate assessment of the TTM
constructs.

The aims of the present study were: i) to identify the proc-
esses of change implied in weight management by validating
the Spanish version of a processes of change questionnaire
previously developed in the context of weight management
(the P-Weight); ii) to analyse the reliability of the P-Weight
questionnaire; iii) to assess the use of processes of change
across stages of change in weight management; and iv) to
assess the relationship between processes of change in weight
management and external measures related to the concern
with dieting

Participants and Methods

Questionnaire Development and Pilot Study

The P-Weight was previously developed [35] in line with the TTM. Using
the Delphi method [36], a panel of 66 experts assessed the content of the
107 initial items that made up the P-Weight. Over three consecutive
rounds these experts gave their opinion about which items should be in-
cluded in the questionnaire until consensus was reached. A 63-item ver-
sion of the questionnaire was finally obtained. A one-item algorithm with
five distinct and mutually exclusive responses was designed to measure
the stages of change as applied to weight management (S-Weight). Since
this algorithm appears to have become the assessment method of choice
[37, 38], participants were asked to choose the response that best corre-
sponded to their current situation as regards losing weight. The S-Weight
was likewise assessed by the panel of experts. Both the processes and
stages of change questionnaires were simultaneously developed in Eng-
lish and Spanish. A more detailed description of the content validity
analysis of these questionnaires is described elsewhere [35].

Once the P-Weight and the S-Weight had been developed, a pilot
study was carried out to assess whether the items were understandable by
the target population. Specifically, a convenience sample of 27 overweight
and obese people from the community were asked to read the question-
naires and to assess whether the items were easy to understand. Written
informed consent was obtained from all participants. Their mean age was
42.68 (SD =9.70) years, and 63.2% of them were women. The mean BMI
of the sample was 28.82 (SD = 3.35) kg/m”. A total of 37.0% of the sample
comprised people from the area of San Francisco, CA (USA), who as-
sessed the questionnaires in their English version, while the remaining
63.0% came from Barcelona (Spain), and who therefore assessed the
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Spanish version of the questionnaires. In the event that any item was not
understandable, participants were asked to explain why. Almost all the
items were rated as understandable, and any required changes in voca-
bulary were made to both the English and Spanish versions of the
questionnaires.

Participants

Participants in the present study were 723 people drawn from the com-
munity and from primary care centres and hospitals in Barcelona. Ques-
tionnaires had initially been given to a sample of 1,032 people, and hence
the participation rate was 70.9%. Written informed consent was obtained
from all participants, and the study was approved by the ethical commit-
tees of the medical centres where recruitment had taken place. Partici-
pants from the community (n = 556) were non-randomly recruited from
several settings, namely under- and post-graduate students, patients at-
tending a psychotherapy service attached to the University of Barcelona,
their relatives, and people from the general population. All participants
were asked to complete the questionnaires and return them to the re-
searchers. Participants from medical centres (n = 167) were patients en-
rolled in a hospital-based weight management programme and people at-
tending routine appointments at a primary care centre. They were invited
to participate in the study by their endocrinologist or by their family doc-
tor or nurse. In the event that patients did not have enough time to com-
plete the questionnaires at the centre, they were asked to fill them in at
home and return them by post in the complementary envelope. Inclusion
criteria were being over 18 years old and having a BMI > 18.5 kg/m?. Most
of the participants were women (75.0%), and the mean age was 32.07
(SD = 14.55) years. BMI ranged widely (18.51-59.88 kg/m?), the mean
being 26.47 (SD = 8.52) kg/m”. Overall, 83.83% of people from medical
centres and 26.67 % of people from the community sample reported being
enrolled in a weight management programme. The analysis of educa-
tional level revealed that most of the participants had completed second-
ary (54.1%) and higher (39.9%) education. As regards income, 54.4% of
the sample had an average income below the minimum wage (MW),
while that of the remaining 27.8% ranged between 1 and 2 times the MW.

Instruments

Participants completed the Spanish version of the P-Weight and S-
Weight. As mentioned earlier, the P-Weight consisted of 63 items provid-
ing information about the processes of change defined by Prochaska and
DiClemente [15]. These are the hypothesised processes that people use
across the stages of change with the aim of managing weight.

The S-Weight consisted of five mutually exclusive items, among which
participants had to choose in order to be allocated to one of the five
stages of change [12]: PC, C, Prep, A, and M.

The “drive for thinness’ subscale of the Eating Disorder Inventory-2
(EDI-2) [39] and the ‘diet’ subscale of the Eating Attitudes Test-40
(EAT-40) [40] were applied to measure concerns about losing weight.
Both questionnaires have been shown to have adequate psychometric
properties in Spanish samples [40, 41].

Data Analysis

Descriptive and exploratory analyses and comparisons of means were
performed using PASW Statistics 17 software, while AMOS 17.0 software
(IBM, Armonk, NY, USA) was used for the confirmatory factor analyses
(CFA).

Firstly, a descriptive analysis of items was performed to refine the P-
Weight. Several criteria were established to assess item appropriateness,
and those items which did not meet all these criteria were deleted from
the questionnaire. Items that fulfilled at least one of the following exclu-
sion criteria were deleted from the questionnaire: missing data percent-
age > 5% [42], item-test correlations < 0.40, maximum endorsement fre-
quency (MEF) = 80% [43], standard deviation < 1.0 [44], extreme values
of skewness and/or kurtosis, and inter-item correlations > 0.70 for some
of the scale items [42].

Processes of change in weight management

Secondly, a cross-validation procedure was applied to the data in
order to assess the internal structure of the questionnaire, as suggested by
Floyd and Widaman [45]. Participants were randomly assigned to two
groups: sample 1 (n = 362) and sample 2 (n = 361). Means were compared
using Student’s t tests, which revealed no differences between the two
samples in terms of age or BMI. The chi-square test showed no statistical
differences in the proportion of men and women in the two samples.
Moreover, no differences were found in the two samples as regards the
proportion of participants who were enrolled or not in a weight manage-
ment programme. A principal components analysis (PCA) following
Direct Oblimin rotation was applied to data obtained from sample 1. Fac-
tors were retained according to the scree test and the Kaiser-Guttman
rule [46], which suggests keeping those factors with eigenvalues greater
than 1.0. The factor structure of the questionnaire was then confirmed
with a CFA applied to sample 2, using the covariance matrix. Before car-
rying out the CFA we tested whether the data were multivariate normal
by means of Mardia’s estimate for multivariate kurtosis [47]. According
to Bentler [48], values above 5.0 for Mardia’s normalised estimate are
indicative of non-normal data. Since our data were multivariate non-nor-
mal, the unweighted least squares (ULS) estimation method was applied,
and the following goodness-of-fit indices were obtained: chi-square test,
goodness-of-fit index (GFI) and adjusted goodness-of-fit index (AGFI)
[49], parsimony goodness-of-fit index (PGFI) [50], normed fit index (NFI)
[51], and the standardised root mean square residual (SRMR) [49]. The
chi-square difference test was applied to compare adjustment among
nested models. The cut-off values to determine a good fit were equal or
higher than 0.90 for GFI, AGFI and NFI [52], 0.60 for PGFI [50], and
equal or lower than 0.08 for SRMR [53]. CFA was carried out in two
steps, as recommended by Jackson et al. [52]. In a first step, the measure-
ment model was tested aiming to confirm the suitability of items to their
corresponding factor, according to the results obtained in the PCA. Then,
in a second step, the structural model was tested in order to assess the
possible relationships between latent variables. In this case, two alterna-
tive models were proposed, based on previous literature in this field.
Thirdly, a reliability analysis was conducted for both samples by means of
Cronbach’s alpha and corrected item-total correlations, applying the cri-
teria of Nunnally and Bernstein [54].

Analysis of variance (ANOVA) and Tukey post hoc comparisons
were applied to assess the relationship between processes (taken as de-
pendent variables) and stages of change (taken as the independent varia-
ble). Polynomial contrast analyses were conducted to analyse the trend in
the use of processes of change across the stages of change.

Pearson’s correlations were used to assess the relationship between
the P-Weight and the measures of concerns with dieting.

Since the missing data rate was very low (0.59%), any missing data
items were replaced with the mean value that a given participant had ob-
tained on the corresponding subscale, which is a widespread and reliable
method [55]. However, it was only carried out when more than half the
subscale items had been responded to. Missing imputation was conducted
with the whole sample prior to carrying out the CFA.

Results

Item Refinement

Based on descriptive indicators, items were analysed to deter-
mine whether they were suitable to assess processes of change
for weight management. In this phase of the analysis, re-
sponses of the whole sample (n = 723) were analysed. A total
of 29 items were deleted according to the aforementioned
criteria. It should be noted that none of the items were de-
leted due to the missing data percentage. A revised version of
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Table 1. Factor loadings of the 34-item questionnaire obtained in the principal components analysis

Communalities ~ Factor loadings
1.EmR 2.WMA 3.EnR 4. WCE

Item 3 I think I should eat food with less fat 0.369 0.604
Item 8 Society‘s view of obese people affect me emotionally 0.313 0.302
Item 9 I am worried about gaining more weight 0.670 0.674
Item 12 Losing weight would make me improve to my relationships with others 0.698 0.526
Item 17  Being overweight makes me feel bad 0.778 0.527
Item 18 I feel guilty when I overeat 0.644 0.685
Item 19 If I lost weight, I would feel better about myself 0.772 0.814
Item20  I’'m not happy with my current weight 0.678 0.709
Item22  IfIlost weight, I would be happier 0.786 0.767
Item29  Ifeel good when I am capable of controlling my eating habits 0.486 0.541
Item33  When I lose weight I feel proud of myself 0.746 0.799
Item 37  There is somebody who listens to me when I need to talk about my being

overweight 0.468 0.457
Item41 I am committed to losing weight 0.683 0.547
Item 4 I look for information about the types of food which could help me to

lose weight 0.569 0.390
Item 44 I tell myself positive things to avoid overeating 0.424 0.492
Item45  When I really want to eat, I do activities to avoid it 0.608 0.420
Item 46 I have learnt to control my appetite 0.522 0.683
Item 47  Ihave learnt skills that reduce my appetite (e.g. relaxing) 0.517 0.650
Item 50  I'avoid buying high-calorie food 0.473 0.571
Item 62 I prefer eating at home or cooking my own food to avoid overeating 0.488 0.486
Item 52  Itry to put food away so as to avoid nibbling 0.576 0.426
Item 53  Itry not to have food in sight 0.632 0.536
Item 54  There are no snack foods in my fridge or cupboards 0.433 0.561
Item 61 I avoid places where people eat a lot 0.639 0.721
Item 63  When I am on a diet I avoid eating with people who I overeat with 0.535 0.589
Item 1 I now realize I have a weight problem 0.668 0.645
Item 11 My weight restricts my relationships 0.608 0.378
Item 13 My current weight makes my daily life difficult 0.738 0.734
Item 14 My family and friends are worried about my weight 0.693 0.864
Item 16 ~ Most of my health problems are due to my being overweight 0.689 0.817
Item28 I am aware that there are more and more people who encourage me to

lose weight 0.714 0.790
Item30 My family and friends praise me for not overeating 0.525 0.543
Item32 My family and friends congratulate me when I manage to lose weight 0.690 0.641
Item 38  People around me support me in trying to lose weight 0.775 0.719
Eigenvalues 14.86 2.74 1.67 1.33

EmR = Emotional re-evaluation; WMA = weight management actions; EnR = environmental restructuring; WCE = weight consequences evaluation.

the questionnaire, consisting of 34 items, was obtained after
this item refinement process.

The P-Weight and S-Weight in both the English and
Spanish versions are available upon request.

Internal Structure

PCA was applied to data from sample 1 (n = 362). Kaiser-
Meyer-Olkin and Bartlett’s tests indicated the adequacy of
data (KMO = 0.954, %* (561, n = 362) = 7,442.68; p < 0.0001).
The PCA analysis revealed a four-factor solution. Commu-
nalities ranged between 0.313 and 0.786 (table 1), and the per-
centage of explained variance was 60.62%. The corresponding
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factor loadings of these items were acceptable, since they
reached 0.30 in all cases, as recommended by Floyd and Wida-
man [45]. In those cases where cross-loadings of similar
weight were found, the fit of items to factors was decided ac-
cording to the content of these items. Alternative models of
five and six factors were tested, but none of them were inter-
pretable. The four-factor solution led to a more suitable and
interpretable version of the scale. The content analysis of fac-
tors revealed that items belonging to the same subscale were
indeed measuring similar content. The resulting processes of
change factors were labelled according to their specific con-
tent, obtaining the following processes of change for weight
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Table 2. Goodness-of-fit indices obtained in

the confirmatory factor analyses x df. npar S ——— el NFI RS
Model 1 1,702.97 521 112 0.988 0.986 0.865 0.986 0.0559
Model 2a 1,747.59 523 115 0.987 0.986 0.868 0.985 0.0567
Model 2b 1,702.97 522 117 0.988 0.986 0.866 0.986 0.0559

¥* = Chi-square test; d.f. = degrees of freedom; npar = number of parameters; GFI = goodness-
of-fit index; AGFI = adjusted goodness-of-fit index; PGFI = parsimony goodness-of-fit index;
NFI = normed fit index; SRMR = standardised root mean square residual.

Table 3. Internal consistency analysis of the

34-item questionnaire in both samples Number of  Samplel (n=362) Sample 2 (n = 361)
items
a I-T corr I-Tcorr o I-T corr I-T corr
(range) (mean) (range) (mean)
1.EmR 13 0.934  0.504-0.838  0.693 0.928  0.322-0.824  0.674
2. WMA 7 0.840  0.547-0.660  0.595 0.806  0.496-0.617  0.544
3.EnR 5 0.803  0.497-0.682  0.589 0.781  0.442-0.632  0.557
4. WCE 9 0.928  0.609-0.795  0.738 0.938  0.674-0.865  0.768
Total 34 0.960  0.438-0.769  0.627 0.960  0.342-0.779  0.629

I-T corr = Item-total correlations; EmR = emotional re-evaluation; WMA = weight management
actions; EnR = environmental restructuring; WCE = weight consequences evaluation.

management: emotional re-evaluation (EmR, 13 items),
weight management actions (WMA, 7 items), environmental
restructuring (EnR, 5 items) and weight consequences eva-
luation (WCE, 9 items).

A CFA was then carried out to test the four-factor struc-
ture previously obtained. Sample 2 (n = 361) was used for
this analysis and the list-wise deletion method was applied
(n = 360). The assessment of multivariate normality revealed
that the data did not fit multivariate normality, since Mardia’s
estimate for multivariate kurtosis was 50.07.

Model 1. The measurement model consisted of four freely-
correlated first-order factors in which items loaded according
to the results found in the PCA, showing a good fit of data to
this 34-item and four-factor model (table 2). Standardised
regression weights ranged from 0.394 to 0.862, while corre-
lations between factors were between 0.704 and 0.860. Sup-
ported by studies in which second-order factors were found to
show the best fit [18-23, 31], two alternative models were
tested in the second step of this analysis, which consisted in
testing the structural model of the processes of change in
weight management.

Model 2a. This model consisted of four first-order factors
gathered under a general second-order factor measuring the
general processes of change. Goodness-of-fit indices also
showed an adequate fit of the data to this model (table 2).
Standardised regression weights ranged from 0.798 to 0.946.

Model 2b. A model involving two second-order factors was
also tested. This was based on the hypothesis that the scores
obtained in the processes of change subscales could be
explained by the existence of two higher-order factors: expe-
riential and behavioural. Consequently, factors 1 (EmR)

Processes of change in weight management

and 4 (WCE) were gathered under the experiential process,
whereas factors 2 (WMA) and 3 (EnR) were allocated to the
behavioural process. Second-order processes were allowed to
correlate. Goodness-of-fit indices are shown in table 2. Stand-
ardised regression weights ranged from 0.904 to 0.952 in the
experiential process, and from 0.846 to 0.929 in the behav-
ioural one. The correlation between the two higher-order
processes was 0.920.

Models were compared by applying the chi-square differ-
ence test to these three nested models. Model 1 showed a bet-
ter fit compared to model 2a (Ay*(2) = 44,631; p < 0.001), but
no differences with respect to model 2b (Ax*(1) = 0.002; p =
0.96). Although model 2b showed a better fit to the data than
did model 2a (Ay*(1) = 44,629; p < 0.001), we considered it to
be unfeasible due to the high correlation between the second-
order factors, r = 0.920. As Brown [56] asserts, factor inter-
correlations above 0.80 or 0.85 suggest that a more parsimoni-
ous solution can be obtained, since such values indicate poor
discriminant validity. Consequently, the most parsimonious
model of four freely correlated first-order factors (Model 1)
best represented the structure of these data. Four scores
corresponding to the four processes of change found in this
analysis can therefore be obtained from this questionnaire.
The path diagram representing this structure and standardised
factor loadings and factor co-variances are shown in figure 1.

Internal Consistency

Cronbach’s alpha coefficients and corrected item-total corre-
lations were then calculated in both samples 1 and 2. Cron-
bach’s alpha reached acceptable values, ranging from 0.803 to
0.934 for the different factors in sample 1, and from 0.781 to
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0.938 in sample 2 (table 3). All items contributed to the inter-
nal consistency of their subscale. Internal consistency was
excellent when considering the whole scale (0.960). Corrected
item-total correlations were also acceptable in both samples,
ranging from 0.322 to 0.865.

Relationship between Processes and Stages of Change
Since processes of change are attitudes and behaviours that
facilitate a person’s progress across the stages of change
towards acquisition of a healthy behaviour, it is important to
analyse the relationship between these two measures.
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Scores for each of the four processes of change were calcu-
lated in the whole sample (n = 723) by summing the scores ob-
tained on items belonging to the same subscale. None of the
items were reverse scored. In order to make scores from the dif-
ferent subscales comparable, these scores were transformed
onto a scale from 0 to 100 (0 reflecting no use of a given process
of change and 100 being full use of that process). The ANOVA
revealed statistically significant differences for the use of proc-
esses across stages of change, as shown in table 4, while Cohen’s
findicated large effect sizes in all cases. Tukey post hoc compari-
sons showed that in the PC stage all processes were used less
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Table 4. Analysis of variance and post hoc comparisons of processes of change scores across stages of change

PC, C, Prep, A, M, F (4, 706) f Tukey comparisons
mean (SD)  mean (SD) mean (SD) mean (SD) mean (SD)
1. EmR 24.65 57.03 65.06 67.52 58.63 184.85%%* 0.87 PC < C##% Prep*#*, A%** M#*#**
(15.68) (17.98) (16.76) (16.02) (22.27) C < Axsx
M < A***
2. WMA 22.02 36.05 38.75 52.89 49.78 93.92%* 0.62 PC < Cio Prepiiss, Aok Mk
(17.58) (15.86) (16.40) (15.27) (20.84) C < A%, M
Prep < A% M**
3.EnR 13.22 26.87 27.83 36.49 33.78 47.15%* 0.43 PC < Ciee Prepiis, Aok Mk
(14.47) (18.02) (20.77) (20.09) (23.45) C < A%* M*
Prep < A*
4. WCE 6.71 29.15 34.64 45.45 36.55 90.44%%* 0.60 PC < C##% Prep*#*, A%k MH#*
(10.98) (23.79) (28.33) (24.92) (27.58) C < A M*
Prep < A*
M< A*

EmR = Emotional re-evaluation; WMA = weight management actions; EnR = environmental restructuring; WCE = weight consequences evaluation;
PC = pre-contemplation; C = contemplation; Prep = preparation; A = action; M = maintenance.

*p < 0.05, **p < 0.01, ***p < 0.001.

80

70

L
=3

Fig. 2. Scores obtained on the processes of
change subscales across the stages of change.
EmR = Emotional re-evaluation; WMA = weight
management actions; EnR = environmental
restructuring; WCE = weight consequences 0
evaluation;, PC = pre-contemplation;

C = contemplation; Prep = preparation;

A = action; M = maintenance.

Processes of change mean score

n=270

Table 5. Pearson’s correlations between processes of change and the
concern with dieting

EmR WMA  EnR WCE
Drive for thinness (EDI-2) 0.737 0.560 0.555 0.643
Diet (EAT-40) 0.669 0.597 0.561 0.623

EDI-2 = Eating Disorder Inventory-2; EAT-40 = Eating Attitudes
Test-40; EmR = emotional re-evaluation; WMA = weight management
actions; EnR = environmental restructuring; WCE = weight consequences
evaluation.

All correlations are significant at p < 0.0001.

than in later stages. This was similar to the pattern of scores ob-
tained in C, which were lower than those obtained in A (for
EmR subscale), as in the comparison between A and M (for sub-
scales WMA, EnR and WCE) (fig. 2). It should be noted that

Processes of change in weight management

~#—1.EmR
2. WMA
3. EnR

—h—4 WCE

C Prep A M
n=107 n=353 n=121 n= 160
Stages of change

the use of processes of change remains stable between the A and
M stages, with higher scores being observed in A compared to M
for some processes (on the EmR and WCE subscales). Poly-
nomial contrast analyses revealed a quadratic trend in the use of
every process of change across the stages (p < 0.0001).

Relationship of Processes of Change with Other Variables
The four subscales of the P-Weight were correlated with
other external variables measuring concern with dieting in
the whole sample (n = 723). Specifically, they were corre-
lated with the ‘drive for thinness’ subscale of the EDI-2 and
with the ‘diet’ subscale of the EAT-40 questionnaire, as
shown in table 5. Pearson’s correlation coefficient was statis-
tically significant (p < 0.0001) between the four processes of
change subscales and both the ‘drive for thinness’ and ‘diet’
subscales.
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Discussion

The TTM has been widely used in order to target interven-
tions [57], since it is a powerful tool in relation to both the
targeting of resources and attempts to persuade individuals to
change their behaviours [58]. However, a consensus has yet to
be reached about the processes of change involved in weight
management. Furthermore, as Bulley et al. [38] warn, careful
consideration should be given to the accuracy of measures
based on the TTM. To date, TTM-based questionnaires used
in weight management interventions have been adapted from
other behaviours such as smoking cessation, and, as already
mentioned, more evidence is needed to confirm that this
model is substantively meaningful in the weight management
setting. Furthermore, the processes of change questionnaires
used in this setting measure dietary behaviour and physical
activity separately, although both aspects form part of weight
management interventions. In this regard, the present paper
describes stages and processes of change questionnaires that
were developed by expert consensus and which are designed
to be applied to the weight management setting.

Firstly, a rigorous process of item refinement and a cross-
validation analysis of the P-Weight questionnaire identified
four processes of change (EmR, WMA, EnR, WCE) implied
in weight management, that measures a person’s readiness
both to diet and to engage in physical activity. Consequently,
we proposed a four-correlated-factor model without distin-
guishing between experiential and behavioural processes.
Lamb and Joshi [29] showed that the same four-factor struc-
ture is valid for dietary behaviour, these findings being sup-
ported by Prochaska et al. [31], who reported that only some
of the initially proposed processes of change showed statisti-
cal changes along time. Other authors have previously high-
lighted the possibility of a simpler processes of change model
[22, 32], given that second-order factors were not substan-
tively meaningful compared with a correlated first-order fac-
tors model. In this regard, the present study found insufficient
evidence to assert the presence of experiential and behav-
ioural processes in weight management. For this to be the
case, the empirical feasibility of the higher-order factors
would need to be evidenced by the patterning of correlations
among factors in the first-order model [56]. Consequently,
processes belonging to the same second-order process (expe-
riential or behavioural) should be more strongly correlated
with one another than with the other processes, which was not
the case in our data. Surprisingly, the analysis of correlations
has not typically been included in the literature published to
date, despite its important consequences as regards the model
being proposed. Secondly, in the second-order factors model,
experiential and behavioural processes were highly correlated
(r = 0.920), which indicates that a more parsimonious model
can be obtained. As stated above, a correlation that exceeds
0.80 or 0.85 indicates poor discriminant validity, and the rec-
ommendation is then to obtain a more parsimonious solution

440 Obes Facts 2011;4:433-442

[56]. However, previous studies have supported the presence
of higher-order factors, despite there being high correlations
between the experiential and behavioural processes [21-23].
Consequently, the present results support the conclusion that
a simpler model which does not include experiential and be-
havioural processes is the most suitable one for weight man-
agement, this being consistent with reports from other fields
[22, 24,25, 29].

Secondly, the reliability analysis of the P-Weight revealed
adequate corrected item-total correlations and high internal
consistency coefficients, both on the subscales and the total
scale, thereby supporting the adequate psychometric proper-
ties of the questionnaire.

Thirdly, and as regards the relationship between stages
and processes of change, the analysis showed that people at
the PC stage use significantly fewer processes than do those
at other stages, which again is in line with previous studies
[12, 18]. However, similar to the findings reported by Mar-
shall and Biddle [33] for physical activity, the pattern of
process use across stages appears to differ from the linear
pattern proposed in smoking cessation. In agreement with
DiClemente et al. [12] and Rosen [59], we found that the pat-
tern in weight management showed a peak use of processes
of change in the A stage and a slight decline in some proc-
esses (EmR and WCE) in the M stage. This pattern fitted a
quadratic trend.

Finally, the adequate correlations between the processes
of change scores and external criteria are evidence of the
adequate convergent validity of the scale.

To sum up, the adequate properties of the Spanish version
of the P-Weight support its application in TTM-based weight
management interventions. As stated by Hankey et al. [60],
motivational factors play an important role in weight manage-
ment interventions. Indeed, there is evidence [61] for a rela-
tionship between a motivational intervention based on the
TTM and the efforts made by patients to stabilise or lose
weight, in this case, in terms of adherence rates. In this con-
text, the availability of reliable and valid measures based on
the TTM is a promising step forward. Consequently, tailoring
weight management interventions according to a patient’s
motivational stage and use of processes would allow prac-
titioners to employ different strategies and treatment ap-
proaches in order to facilitate the use of these processes and,
hence, the patient’s progress across the stages.

Finally, certain limitations related to the sampling proce-
dure used in the present study have to be considered before
applying the S-Weight and P-Weight to clinical settings. The
present sample consisted of both normal-weight and over-
weight and obese patients. Consequently, the application of
these questionnaires to different populations of overweight and
obese people who are attempting to lose weight would provide
a more accurate description of the psychometric properties
of the P-Weight and the use of processes across the stages at
different points in a weight management programme.

Andrés/Saldana/Gémez-Benito
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