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Abstract

Purpose
This study sought to develop a psychometrically-sound measure to assess effective and ineffective
forms of input from others for managing one’s weight, namely, the Weight-Related Interactions Scale
(WRIS).

Methods
Participants (n = 736) were adults in the overweight/obese weight range who completed the WRIS and
measures of weight-speci�c social support, emotional eating, weight-related stigma, eating-speci�c self-
e�cacy, and social desirability.

Results
Exploratory and con�rmatory factor analyses of the WRIS supported a three-factor solution of ‘Criticism’,
‘Minimization’, and ‘Collaboration’ as forms of weight-related input from others. Support was found for
the reliability and the concurrent, convergent, and divergent validity of the WRIS.

Conclusions
The WRIS is a promising new instrument for comprehensively assessing the input of others in relation to
managing one’s weight, eating, and physical activity.

Level of evidence:
Level III. Evidence obtained from well-designed cohort or case-control analytic studies.

Introduction
Given their limited e�cacy, there have been increasing calls for obesity prevention and treatment
approaches to move beyond a focus on the individual to more comprehensively and coherently address
social processes. As has been noted , “Interventions on individual behaviors and choices fail … to account
for the social relational conditions that in�uence personal choices and behaviors and [hence] limit the
effectiveness and impact of obesity interventions” [1, p.1]

The literature on social processes in obesity provides robust support for the call to implement multilevel
interventions of this kind. The vast bulk of this research has focused on the construct of social support,
which is broadly de�ned as the emotional, instrumental, informational, and appraisal input provided by
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people in one’s social network that promote positive changes [2]. Social support has been found to be
predictive of weight status and weight-related variables such as dietary patterns [3]. Systematic reviews
[4] and meta-analyses [5] of treatment studies also attest to the bene�cial role of social support in weight
management for individuals in the overweight and obese weight ranges. The bene�t of involving
signi�cant others in obesity treatment has been particularly established in paediatric obesity, where
family-based treatment has long been a pivotal approach [6]. Social support may even help to mitigate
against the intergenerational transmission of obesity [7].

Yet this preponderance of research focusing on the construct of social support in obesity fails to capture
the complex association between the input of signi�cant others and weight management [8]. Individuals
with obesity may not only experience low social support in relation to their eating, physical activity, and
weight, they may also be subject to negative interactions with others that serve to (intentionally or
unintentionally) hinder goal attainment - a phenomenon referred to as social undermining [9].
Highlighting the relevance of both social support and social undermining for weight management, one
study found that baseline social support for healthy eating and physical activity was associated with less
weight gain at 24 months, while social undermining of healthy eating was predictive of greater weight
gain among participants in a workplace program [10].

There are also anomalous �ndings, however, regarding the association between social
support/undermining and weight management. Speci�cally, several studies have found an inverse
relationship between baseline social support and weight loss outcomes for adults in the overweight and
obese weight ranges participating in behavioral weight loss programs [11-14]. These anomalous �ndings
may be due at least in part to limitations in the scales used to measure social support and undermining.
Speci�cally, each of the aforementioned studies utilized the Social Support for Eating Habits (SSEH) and
the Social Support for Physical Activity (SSPA) scales, which measure the enacted support and
undermining of healthy eating and physical activity patterns, respectively, provided by family and friends
[15]. While commonly administered in the obesity context, neither the original nor the modi�ed [12,16]
versions of the SSEH and SSPA scales were developed using a sample within the overweight and obese
weight range. A study examining the psychometric properties of the SSEH and SSPA scales in a sample
of adults with obesity found only partial support for their concurrent validity [17]. For example, higher
encouragement for healthy eating as measured by the SSEH scale was unexpectedly associated with a
higher level of problem eating behaviors. The researchers speculated that so-called encouragement for
healthy eating (e.g., family/friends “encouraged me not to eat ‘unhealthy foods’ when I’m tempted to do
so” and “reminded me not to eat high fat, high sugar foods”) might actually be perceived by people with
obesity as controlling and critical, and hence trigger problem eating behaviors. It cannot be assumed that
behaviors perceived as helpful/supportive in non-obese populations are similarly perceived among those
in the overweight or obese weight range, especially given the latter’s experience of pervasive
stigmatization [18], which could result in even well-intentioned behaviors being perceived as further
criticism.
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An advance in the development of a psychometrically-sound measure of social support in overweight and
obesity is the Weight Management Support Inventory (WMSI) developed by Rieder and Ruderman [19].
The WMSI has the advantage of having been developed on an overall overweight and obese sample with
a mean body mass index (BMI = kg/m2) of 28.0 (although participants with BMIs as low as 20 were
included, that is, participants for whom weight loss would be contraindicated and for whom perceptions
of what constitutes support may differ from those in the overweight or obese weight range). While
preliminary support has been found for the psychometric properties of the WMSI, it does not provide a
comprehensive measure regarding the input of social network members on an individual’s weight
management since it eschews any items measuring ineffective forms of input from others, that is, social
undermining. This omission is noteworthy since people with overweight or obesity report that their
interactions with social network members regarding their weight are predominantly of a negative nature
[20]. For instance, one study found that 90% of women with obesity rarely or never experienced effective
support for healthy eating from their friends, while 78% reported rarely or never experiencing effective
support for healthy eating from their family [12].

In summary, the obesity �eld is in need of an instrument with strong psychometric properties that
comprehensively assesses effective and ineffective forms of input from social network members. As
such, the purpose of the present study is to develop and evaluate the psychometric properties of a new
measure for social processes in weight management, namely, the Weight-Related Interactions Scale
(WRIS), which measures the frequency of both social support and social undermining for eating, physical
activity, and weight management. The following research questions will be evaluated:

(1) Does the factor structure of the WRIS include subscales of both social support and social
undermining in a sample of adults in the overweight or obese weight range?

(2) What is the internal consistency of the WRIS scales identi�ed via factor analysis?

(3) Is the concurrent validity of the WRIS subscales and total scale supported by correlating with another
measure of social support for weight management (WMSI)? Also, is the convergent validity of the WRIS
subscales and total scale supported by correlating (albeit less so) with constructs expected to be related
to support for weight management, including measures of weight-related stigma and emotional eating
(negatively correlated with support and positively correlated with undermining) and eating-related self-
e�cacy (positively correlated with support and negatively correlated with undermining)?

(4) Is the discriminant validity of the WRIS supported in terms of non-associations between the WRIS
subscales and total scale and a measure of social desirability?

Method
Participants
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A total of 736 eligible participants were recruited via posting on a university student portal (n = 64),
Facebook and online forums (n = 31), and Amazon’s Mechanical Turk (n = 641). The data from an
additional 104 participants were removed because they responded a�rmatively to the validity check
items [21]. Participants were eligible to take part if they were aged 18 years or older and had a BMI of at
least 25 [22]. The study was approved by the relevant institutional review board (protocol 2017/508), with
all participants providing informed consent.

The total sample was comprised of two sub-samples, with Sample 1 (n = 368) used for the exploratory
factor analysis (EFA) and Sample 2 (n = 368) used for the con�rmatory factor analysis (CFA). The
demographic characteristics of Sample 1, Sample 2, and the full sample are shown in Table 1. Between
group differences were found in age, t(734) = -3.50, p < 0.001, country of birth, X2 (39, 736) = 105.52, p <
.001, V = .34, ethnicity, X2 (8, 736) = 32.15, p < .001, V = .21, and educational level, X2 (7, 736) = 20.03, p =
.008, V = .16.

Measures

The following measures, together with questions ascertaining basic demographic variables, were
administered online through the data collection platform Qualtrics, 2018.

Weight-Related Interactions Scale (WRIS). The initial item pool of 57 items for the WRIS was generated
from the two superordinate categories (i.e., ‘effective support’ and ‘ineffective support’) and their
subcategories (four subcategories of effective support and six subcategories of ineffective support)
derived from a detailed qualitative analysis involving 22 adults in the obese weight range about their
perspectives on the availability and effectiveness of the support they received in managing their eating,
physical activity, and weight [20]. To strengthen content validity, two sets of raters (three independent
clinical psychologists specializing in eating and weight disorders and 10 adults with obesity) reviewed
the initial item pool to ensure it fully captured the positive and negative social interactions of people with
obesity regarding their eating, physical activity, and weight. Items were modi�ed or added in line with their
recommendations. The resulting 50 items were operationalised by asking respondents to rate the
frequency of weight-related behaviors from social network members over the past three months on a �ve-
point Likert scale ranging from 1 (never) to 5 (very often).

Weight Management Support Inventory [21]. The WMSI is a 26-item self-report questionnaire designed to
assess perceived support for weight management from signi�cant others in the past four weeks (e.g.,
‘Others give me pep talks about sticking to my diet’). Items are rated on a scale from 1 (never) to 5 (daily),
with higher scores indicating higher frequency of weight management support. The WMSI has
preliminary psychometric support [21]. Cronbach’s alphas for the WMSI scales in the current study were α
= .90 (Emotional), .90 (Instrumental), .94 (Informational), .91 (Appraisal), and .97 (total scale).

Weight Self-Stigma Questionnaire [23]. The WSSQ is a 12-item, self-report questionnaire that measures
experiences of weight stigma in overweight/obese populations. It includes two subscales: Fear of
Enacted Stigma (e.g., ‘Others are ashamed to be around me because of my weight’) and Self-Devaluation
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(e.g., ‘I caused my weight problems’). Items are rated on a scale from 1 (completely disagree) to 5
(completely agree), with higher scores indicating higher levels of self-stigma. There is support for the
WSSQ’s psychometric properties [23], including acceptable internal consistency in the present study (α =
.86, .81, and .89 for the Fear of Enacted Stigma, Self-Devaluation, and total scales, respectively).

Revised Emotional Eating Scale [24]. The revised EES is a 25-item, self-report questionnaire that
measures the extent to which various emotions lead to urges to eat (Arnow et al., 1995). Items (e.g.,
‘Feeling sad leads me to an urge to eat to a certain extent’) are rated on a scale from 1 (no desire to eat)
to 5 (overwhelming urge to eat). It has support for its psychometric properties [24], including acceptable
internal consistencies in the current study (α = .91, .90, .86, and .95 for the Depression, Boredom,
Anxiety/Ander, and total scales, respectively).

Weight E�cacy Lifestyle Questionnaire [25]. The WEL is a 20-item, self-report questionnaire that
measures self-e�cacy in managing one’s eating in potentially challenging situations (e.g., ‘I can resist
eating when I am anxious’), with respondents rating their con�dence to resist urges to eat on a scale from
0 (not con�dent at all) to 9 (very con�dent). It has been found to be psychometrically-sound [25],
including acceptable internal consistencies in the present study for its �ve subscales of Negative
Emotions (α = .81), Social Pressure (α = .82), Physical Discomfort (α = .78), Positive Activities (α = .69),
and Availability of Food (α = .85), which are summed to yield a total score (α = .81).

Short Marlowe-Crowne Social Desirability Scale [26]. The MCSDS is a short form of the original 33-item
scale [27] consisting of 10 true-false items that assess the tendency to respond in a socially desirable
manner (e.g., ‘I’m always willing to admit it when I make a mistake’). Higher scores indicate a greater
tendency to respond in a socially desirable manner. The psychometric properties of the short form of the
MCSDS have received some support [28]. However, the MCSDS had poor internal consistency in the
current study (KR-20 = .55).

Results
The analytic strategy entailed identifying the WRIS factor structure using EFA in Sample 1 followed by
CFA in Sample 2. The new WRIS subscales and total scale were then subjected to concurrent, convergent,
and discriminant validity analysis utilising Pearson’s correlations in the combined sample.

Exploratory Factor Analysis

EFA was conducted on Sample 1 (n = 368) to determine the underlying factor structure of social
interactions in the overweight/obesity context using the Psych package for R [29] and Robust Maximum
Likelihood Estimation (MLR). There were no missing data or univariate outliers (using p < .001) [30]. The
data were considered appropriate for factor analysis with signi�cant Bartlett’s test of sphericity (χ2
(1225) = 24609.82, p < .001 [31]) and Kaiser-Meyer-Olkin adequacy test (KMO = .96 [32]), with the sample
size appropriate given these results.
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The optimal number of factors was determined using the Scree test [33,34] and parallel analysis (95th

percentile, 1000 iterations [35]). Oblique factor rotation was used (Direct Oblimin) because we expected
factors to correlate. The Scree test, parallel analysis, and optimal co-ordinates all supported three factors
in the data (see Figure 1). We therefore extracted and evaluated the three-factor solution and removed
two items based on poor factor loadings or communalities (< .32), and four items that cross-loaded onto
several factors (> .32).

The �rst factor was labelled ‘Criticism’ (11 items), with items relating to unsolicited advice and/or
negative and often critical comments made by signi�cant others. The second factor was labelled
‘Minimization’ (15 items), with items describing signi�cant others as providing an environment that
encourages unhealthy behaviors and discourages healthy behaviors. The third factor was labelled
‘Collaboration’ (15 items), with items depicting the active involvement of signi�cant others to support
weight management behaviors in a way that is consistent with cultivating respect, autonomy, and self-
e�cacy.

Each subscale accounted for adequate variance in the data (see Table 2), without cross-loadings and
with strong factor loadings (i.e., ≥ .45). The Criticism and Minimization subscales were strongly
correlated (r = .58, p < .01), the Criticism and Collaboration subscales were moderately correlated (r = .30,
p < .01), and the Minimization and Collaboration subscales were uncorrelated (r = .01, p = .88). Estimates
of internal consistency for the subscales and total scale were high (see Table 2), with Cronbach’s alphas
of at least .91 and McDonald’s omegas of at least .93.

Con�rmatory Factor Analysis

The hypothesised three-factor solution was then investigated using CFA in Sample 2 using Lavaan
package for R [36] and MLR estimation. Three models were investigated to identify which solution best
reproduced the covariance in the data: 1) a one-factor model where the �nal items all loaded onto a
Support construct, 2) a two-factor model where both Criticism and Minimization items loaded onto an
Undermining construct while Collaboration items loaded onto a Support construct, and 3) the three-factor
structure identi�ed in the EFA with each Criticism, Minimization, and Collaboration item loading onto their
respective subscales. The model’s ability to reproduce the covariation in the data and to be appropriately
speci�ed was evaluated using the following �t indices: root mean square error of approximation (RMSEA)
≤ .06, standardised root mean square residual (SRMR) ≤ .08, and con�rmatory �t index (CFI) ≥ .90 [37].

The one-factor and two-factor models did not have adequate model �t estimates, whereas the three-
factor model reproduced the variation seen in the data well (see Table 3), and signi�cantly improved
model �t estimates over the two-factor alternative, F(770, 775) = 1246.05, p < .001. All items loaded
strongly onto their factor and no additional sources of model strain were identi�ed (see Figure 2).
Additionally, a WRIS total score was calculated by summing the three subscale scores (reverse-scoring
the Criticism and Minimization subscales) so that higher scores indicate receiving greater social support
and less social undermining.
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Concurrent Validity

Concurrent validity was investigated by correlating the WRIS with the measures of weight-speci�c (WMSI)
social support (see Table 4). As expected, the Collaboration subscale was strongly correlated with all
types of weight-speci�c support. Unexpectedly, however, the Criticism and Minimization subscales were
also signi�cantly and positively associated with the WMSI, with medium to large effect sizes [38] for the
Criticism subscale and small effect sizes for the Minimization subscale. In contrast, the WRIS total scale
was negatively, although weakly, associated with the WMSI.

Convergent and Discriminant Validity

Convergent validity was examined by correlating the WRIS scales with measures of weight-related
stigma, emotional eating, and eating self-e�cacy (Table 4). As expected, the Criticism and Minimization
subscales were positively correlated, and the total scale was negatively correlated, with all dimensions of
stigma and emotional eating, with medium to large effect sizes. Unexpectedly, the Collaboration subscale
was also signi�cantly correlated with weight-related stigma and with eating in response to anger/anxiety,
but with small effect sizes.

As expected, the Collaboration subscale and total scale were positively associated with self-e�cacy in
relation to controlling one’s eating across each of the domains, with small to medium effect sizes. Further
supporting the validity of the Criticism and Minimization subscales were their non-signi�cant or negative
correlations with self-e�cacy, albeit of small effect sizes.

Supporting the discriminant validity of the WRIS, there were either no or small correlations between the
WRIS total and subscales and social desirability as measured by the MCSDS.

Discussion
The purpose of this study was to address a noteworthy gap in the literature through the development of
an instrument that assesses a comprehensive range of behaviors comprising social support and social
undermining for managing weight in a sample of adults in the overweight/obese weight range. The
results provided preliminary support for the psychometric properties of the WRIS.

In terms of the construct validity of the WRIS, factor analyses yielded a three-factor solution comprised of
Criticism, Minimization, and Collaboration that was replicated across both samples, despite signi�cant
differences in some demographic variables. All three subscales, as well as the total scale, were highly
internally consistent.

Items indexing Critical social input are comprised of negative, intrusive, and judgmental comments and
behaviors engaged in by signi�cant others regarding the weight and weight-control behaviors of
individuals with obesity. They include unsolicited advice and/or criticism on what individuals ‘should’ and
‘should not’ be doing about their weight, negative comments regarding the person’s weight status or
capabilities, and instances of obesity stigma. Minimizing an individual’s weight-related concerns can be
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understood as signi�cant others providing an environment that discourages healthy, and encourages
unhealthy, weight-related behaviors (e.g., through modeling an unhealthy lifestyle). In contrast, the
Collaboration subscale items depict signi�cant others who a�rm individuals for their weight-control
efforts, engage in problem-solving, express con�dence in the individual’s abilities in weight management,
and/or co-participate in the individual’s weight management plan. In essence, these behaviors by
signi�cant others are responsive, a�rming, and supportive of the individual’s weight-related goals rather
than imposing their own goals on the individual (as in Critical behaviors) or disregarding the individual’s
goals (as in Minimizing behaviors). The WRIS total score indexes the overall quality of the weight
management support received by people with obesity. Individuals with high total scores experience
minimal criticism and pressure to change their weight-related behaviors (Criticism), as well as low levels
of behaviors by others that indicate disengagement from the individual’s weight-related goals
(Minimization), while instead receiving high levels of sensitive, a�rming, and responsive input from
others to pursue their weight-related goals (Collaboration).

This tripartite structure of social input (i.e., Collaboration, Criticism, and Minimization) regarding weight
management among adults with obesity has some convergence with the structure found in pediatric
obesity of authoritative, authoritarian, and indulgent/uninvolved caregiver responses, respectively [8]. It
also has some overlap with the support evident among the carers of people with eating disorders, which
similarly shows the use of effective support as well as ineffective forms of support characterized by input
of a critical, hostile nature from others (referred to as expressed emotion in the eating disorders literature)
and minimizing behaviors (referred to as accommodating and enabling behaviors in eating disorders
research such as co-participating in problematic behaviors) [39].

In addition to construct validity, there was also some support for the concurrent validity of the WRIS.
Speci�cally, higher Collaboration was strongly associated with higher weight-speci�c support (WMSI),
with all correlations of a large effect size. On the other hand, rather than an expected inverse relationship,
higher WMSI scores were also positively linked with Criticism (medium effect sizes) and Minimization
(small effect sizes). Despite the fact that the WMSI was developed to measure effective weight
management support, these results suggest that it might also be indexing ineffective forms of support.
For instance, the WMSI items “others remind me to watch what I eat” or “others tell me about the calorie
or fat content of foods” might be perceived as critical and controlling by someone in the obese weight
range, especially given the pervasive nature of obesity stigma [18]. Since the WMSI appears to be
comprised of at least some forms of ineffective support, this might also account for its negative
correlations with the WRIS total score. However, since these correlations were of a small effect size, their
signi�cance might also be an aterfact of the large sample size.

Evidence also emerged for the convergent validity of the WRIS, with the total scale having the expected
pattern of results across each of the measures. That is, a support network characterised by higher
support (i.e., higher Collaborative input and lower Critical and Minimizing input) from signi�cant others
for weight management was associated with lower internalized stigma, higher self-e�cacy in managing
one’s eating even in challenging situations, and less emotional eating in response to negative emotions.
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Regarding the latter, weight-speci�c support might help to buffer against the effects of distressing
emotions on eating. For instance, it is possible that individuals with higher WRIS total scores have less
vulnerability to engage in emotional eating because of lower social stressors (less Critical and Minimizing
input), lower access to unhealthy food when emotionally vulnerable (less Minimizing input), and more
effective support for them to adhere to or get back on track with their weight management goals in the
context of distressing emotions (more Collaborative input).

Evidence was also found for the convergent validity of each of the WRIS subscales, with the social
undermining subscales related to negative constructs and the social support subscale related to positive
constructs. Speci�cally, greater Criticism and Minimization were both moderately to strongly associated
with higher internalized stigma and emotional eating. These associations are concerning given that
obesity stigma has been found to predict increases in obesity over time, theorised to be due at least in
part to the distressing emotions induced by stigma that can result in emotional eating [40]. There was
less evidence for an association between either Critical or Minimizing input and self-e�cacy in managing
one’s eating, with the signi�cant, negative correlations of a small effect size. In contrast, scores on the
Collaboration subscale were consistently correlated with self-e�cacy for managing one’s eating across
challenging situations of a small to moderate effect size. These consistent associations were to be
expected since the Collaboration subscale items either directly (e.g., others ‘Told me they believe in my
ability to make healthy changes and manage my weight’) or indirectly (e.g., others ‘Helped me to identify
solutions to weight loss problems’) assess support behaviors likely to increase people’s self-e�cacy for
managing their eating even in challenging situations. However, there were signi�cant, albeit small,
correlations between Collaboration and self-stigma, indicating that Collaborative support for weight
management may not be su�cient to counteract the negative impacts of Critical and Minimizing
behaviors of others on self-stigma, especially if these effective and ineffective forms of weight
management support are engaged in by the same support network (e.g., there was a correlation of .30
between the Criticism and Collaboration subscale scores). Also unexpected was the positive correlation
(again of a small effect size) between Collaboration and emotional eating in response to anxiety/anger.
One possibility is that people with obesity who are experiencing more problems with urges to eat in
response to negative emotions elicit more helpful support from others given that the Collaboration
subscale includes such items (e.g., others ‘Helped me to manage food cravings effectively’).

Finally, results supported the discriminant validity of the WRIS, with no evidence that people with higher
engagement in socially desirable responding are less likely to endorse criticial or minimizing input from
others or more likely to report collaborative input.

Strengths and Limits

Despite the promising �ndings for this novel measure of weight-related social interactions, there are
limitations stemming from the study’s cross-sectional design that should be considered when interpreting
the results and informing future research. First, the use of a cross-sectional study limits the ability to
specify any causal impact of different types of social input on self-stigma, emotional eating, and self-
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e�cacy. Second, the test-retest reliability and prospective validity of the WRIS (e.g., whether WRIS scores
predict weight changes) awaits investigation. Relatedly, future experimental and prospective research is
required to provide stronger evidence for characterizing the behaviors in the Collaboration subscale as
indeed effective forms of support and the behaviors in the Criticism and Minimization subscales as
ineffective forms of social input by investigating the impact of these behaviors on eating, physical
activity, and weight.

Overall, the �ndings of the present study support the reliability and validity of the WRIS. Its tripartite
structure suggests that the social landscape experienced by people with obesity is characterized by both
effective and ineffective forms of weight-related interactions with signi�cant others, indicating that a
comprehensive measure must include both types of social input. A focus on the social networks of
people with obesity is consistent with calls for shared responsibility for the promotion of healthier eating
and physical activity patterns by individuals, government agencies, industry, educational and
occupational settings, the media [41,42] and, as the current research suggests, the social network
members of people with obesity.

What is already known on this subject?

Results are inconsistent regarding the impact of social support on weight-related variables. Studies have
utilized measures with questionable psychometric properties in overweight/obese populations. There is
no psychometrically-sound instrument that comprehensively assesses the effective and ineffective
behaviors of social network members regarding weight management.

What this study adds?

Social responses for weight management can be categorized as Critical, Minimizing or Collaborative.
There is support for the reliability and validity of the WRIS as a new self-report questionnaire that
comprehensively indexes the weight-related interactions experienced by people with overweight/obesity.
The WRIS enables research focused on enhancing understanding of the effective and ineffective forms
of support for weight management and for informing weight-loss interventions.

Declarations
Funding. No funding was received for conducting this study.

Competing interests. The authors have no �nancial or non-�nancial interest to declare.

Availability of data and material. The dataset generated and analyzed during the current study is not
publicly available due to ethical restrictions but is available from the corresponding author on reasonable
request.

Code availability. Not applicable



Page 12/23

Authors contributions. All authors contributed to the study conception and design. Material preparation
was performed by Elizabeth Rieger, Yee Fong Lee, Kristen Murray, and Kristy Zwickert. Data collection and
analysis were performed by Elizabeth Rieger, Yee Fong Lee, and Conal Monaghan. The �rst draft of the
manuscript was written by Elizabeth Rieger and Yee Fong Lee, and all authors commented on previous
versions of the manuscript. All authors read and approved the �nal manuscript.

Ethics approval. This study was approved by the Human Research Ethics Committee of the Australian
National University (protocol 2017/508).

Consent to participate. Informed consent was obtained from all individual participants included in this
study.

Consent for publication. All individual participants provided infomed consent regarding publishing their
data.

References
1. Leroux JS, Moore S, Dubé L (2013) Beyond the “I” in the obesity epidemic: A review of the social

relational and network interventions on obesity. J Obes 2013:1-10.
https://doi.org/10.109310.1155/2013/348249

2. Cohen S, Underwood LG, Gottlieb BH (Eds.) (2000) Social support measurement and intervention: A
guide for health and social scientists. Oxford University Press, Oxford, UK

3. Shaikh AR, Yaroch AL, Nebeling L, Yeh MC, Resnicow K (2008). Psychosocial predictors of fruit and
vegetable consumption adults: A review of the literature. Am J Prev Med 34:535-543.
https://doi.org/10.1016/j.amepre.2007.12.028

4. Verheijden MW, Bakx JC, van Weel C, Koelen MA, van Staveren WA (2005). Role of social support in
lifestyle-focused weight management interventions. Eur J Clin Nutr 59:S179-S186.
https://doi.org/10.1007/s10865-016-9717-y

5. Ashton LM, Sharkey T, Whatnall MC et al (2020). Which behavior change techniques within
interventions to prevent weight gain and/or initiate weight loss improve adiposity outcomes in young
adults? A systematic review and meta-analysis of randomized controlled trials. Obes Rev 21:e13009.
https://doi.org/10.10931111/obr.13009

�. Epstein LH, Paluch RA, Roemmich JN, Beecher MD (2007) Family-based obesity treatment, then and
now: Twenty-�ve years of pediatric obesity treatment. Health Psychol 26:381-391.
https://doi.org/10.1037/0278-6133.26.4.381

7. Serlachius A, Elovainio M, Juonala M et al (2016) High perceived social support protects against the
intergenerational transmission of obesity: The Cardiovascular Risk in Young Finns study. Prev Med
90:79-85. https://doi.org/10.1016/j.ypmed.2016.07.004

�. Wood AC, Blissett JM, Brunstrom JM et al (2020) Caregiver in�uences on eating behaviours in young
children: A scienti�c statement from the American Heart Association. J Am Heart Assoc 9:e014520.

https://doi.org/10.1016/j.amepre.2007.12.028
https://doi.org/10.109310.1111/obr.13009
https://doi.org/10.1037/0278-6133.26.4.381
https://doi.org/10.1016/j.ypmed.2016.07.004


Page 13/23

https://doi.org/10.1161/JAHA.119.014520

9. Heaney CA, Israel BA (2008) Social networks and social support. In: Glanz KRB, Viswanath K (eds)
Health behavior and health education: Theory, research, and practice, 4th edn. Jossey-Bass, San
Francisco, CA, pp 189-210

10. Wang ML, Pbert L, Lemon S (2014) In�uence of family, friend and co-worker social support and
social undermining on weight gain prevention among adults. Obesity 22:1973-1980.
https://doi.org/10.1001/oby.20814

11. Brantley PJ, Stewart DW, Myers VH et al (2014) Psychosocial predictors of weight regain in the
weight loss maintenance trial. J Behav Med 37:1155-1168. https://doi.org/10.10931007/s10865-
014-9565-6

12. Kiernan M, Moore SD, Schoffman DE. (2012) Social support for healthy behaviours: Scale
psychometrics and prediction of weight loss among women in a behavioural program. Obesity
20:756-764. https://doi.org/10.109310.1038/oby.2011.293

13. Wing R, Jeffery R (1999) Bene�ts of recruiting participants with friends and increasing social support
for weight loss and maintenance. J Consul Clin Psychol 67:132-138. https://doi.org/10.1037/0022-
006X.67.1.132

14. Yank V, Xiao L, Wilson SR, Stafford RS, Rosas GL, Ma J (2014) Short-term weight loss patterns,
baseline predictors, and longer-term follow-up within a randomized controlled trial. Obesity 22:45-51.
https://doi.org/10.1002/oby.20510

15. Sallis JF, Grossman RM, Pinski RB, Patterson TL, Nader PR (1987) The development of scales to
measure social support for diet and exercise behaviours. Prev Med 16:825-836.
https://doi.org/10.1016/0091-7435(87)90022-3

1�. Ball K, Crawford D (2006) An investigation of psychological, social and environmental correlates of
obesity and weight gain in young women. Int J Obes 30:1240-1249.
https://doi.org/10.109310.1038/sj.ijo.0803267

17. Rieger E, Sellbom M, Murray K, Caterson I (2018) Measuring social support for healthy eating and
physical activity in obesity. Brit J Health Psychol 23:1021-1039. doi:10.1111/bjhp.12336

1�. Puhl RM, Moss-Racusin CA, Schwartz MB, Brownell KD (2008) Weight stigmatization and bias
reduction: Perspectives of overweight and obese adults. Health Educ Rese 23:347-358.
https://doi.org/10.1093/her/cym052

19. Rieder S, Ruderman A (2007) The development and validation of the Weight Management Support
Inventory. Eat Behav 8:39-47. https://doi.org/10.1016/j.eatbeh.2005.05.010

20. Zwickert K, Rieger E (2014) A qualitative investigation of obese women’s experiences of effective and
ineffective social support for weight management. Clin Obes 4:277-286.
https://doi.org/10.1111/cob.1207

21. Meade AW, Craig SB (2012) Identifying careless responses in survey data. Psychol Methods 17:437-
55. https://doi.org/10.10931037/a0028085

https://doi.org/10.1161/JAHA.119.014520
https://doi.org/10.1001/oby.20814
https://doi.org/10.109310.1007/s10865-014-9565-6
https://doi.org/10.109310.1038/oby.2011.293
https://doi.org/10.1037/0022-006X.67.1.132
https://doi.org/10.1002/oby.20510
https://doi.org/10.1016/0091-7435(87)90022-3
https://doi.org/10.109310.1038/sj.ijo.0803267
https://doi.org/10.1093/her/cym052
https://doi.org/10.1016/j.eatbeh.2005.05.010
https://doi.org/10.1111/cob.1207
https://doi.org/10.109310.1037/a0028085


Page 14/23

22. World Health Organization (2000) Obesity: Preventing and managing the global World Health
Organization, Geneva, Switzerland

23. Lillis J, Luoma J, Levin ME, Hayes SC (2010) Measuring weight self-stigma: The Weight Self Stigma
Questionnaire. Obesity 18:971-976. https://doi.org/10.109310.1038/oby.2009.353

24. Koball AM, Meers MR, Storfer-Isser A, Domoff SE, Musher-Eizenman DR (2012) Eating when bored:
Revision of the emotional eating scale with a focus on boredom. Health Psychol, 31:521.
https://doi.org/10.109310.1037/a0025893

25. Clark MM, Abrams DB, Niaura RS, Eaton CA, Rossi JS (1991) Self-e�cacy in weight management. J
Consul Clin Psychol 59:739-744. https://doi.org/10.10931037/0022-006X.59.5.739

2�. Strahan R, Gerbasi K (1972) Short, homogenous versions of the Marlowe-Crowne Social Desirability
Scale. J Clin Psychol 28:191-193. doi:10.1002/1097-4679(197204)28:2<191::AID-
JCLP2270280220>3.0.CO;2-G

27. Crowne DP, Marlowe D (1960) A new scale of social desirability independent of psychopathology. J
Consul Psychol 24:349-354. https://doi.org/10.10931037/h0047358

2�. Fischer DG, Fick C (1993) Measuring social desirability: Short form of the Marlowe-Crowne Social
Desirability Scale. Educ Psychol Meas 53:417-424. doi:10.1177/0013164493053002011

29. Revelle W (2018) Psych: Procedures for personality and psychological research. Version 1.8.10.
https://CRAN.R-project.org/package=psych

30. Tabachnick BG, Fidell LS (2007) Using multivariate statistics 5th Pearson Education, Boston, MA.

31. Bartlett MS (1950). Tests of signi�cance in factor analysis. Brit J Psychol 3:77-85.
https://doi.org/10.109310.1111/j.2044-8317.1950.tb00285.x

32. Kaiser HF (1974) An index of factorial simplicity. Psychometrika 39:31-36.
https://doi.org/10.10931007/BF02291575

33. Cattell RB (1966) The Scree plot test for the number of factors. Multivar Behav Res 1:140-161.
https://doi.org/10.109310.1207/s15327906mbr0102_10

34. Raîche G, Walls TA, Magis D, Riopel M, Blais JG (2013) Non-graphical solutions for Cattell’s scree
test.Methodology 9:23-29. https://doi.org/1027/1614-2241/a000051

35. Horn JL (1965) A rationale and test for the number of factors in factor analysis. Psychometrika
30:179-185. https://doi.org/10.10931007/BF02289447

3�. Rosseel Y (2012). Lavaan: An R package for structural equation modeling. J Stat Softw 48:1-36.
https://doi.org/10.18637/jss.v048.i02

37. Brown T (2006) Con�rmatory factor analysis for applied research. Guilford Press, New York, NY

3�. Cohen J (1988) Statistical power analysis for the behavioral sciences, 2nd Lawrence Earlbaum
Associates, Hillsdale, NJ

39. Goddard E, Macdonald P, Sepulveda AR, Naumann U, Landau S, Schmidt U, Treasure J (2011)
Cognitive interpersonal maintenance model of eating disorders: Intervention for carers. Brit J
Psychiatry 199:225-231. https://doi.org/10.109310.1192/bjp.bp.110.088401

https://doi.org/10.109310.1038/oby.2009.353
https://doi.org/10.109310.1037/a0025893
https://doi.org/10.109310.1037/0022-006X.59.5.739
https://doi.org/10.109310.1037/h0047358
https://doi.org/10.109310.1111/j.2044-8317.1950.tb00285.x
https://doi.org/10.109310.1007/BF02291575
https://doi.org/10.109310.1207/s15327906mbr0102_10
https://doi.org/10.1027/1614-2241/a000051
https://doi.org/10.109310.1007/BF02289447
https://doi.org/10.18637/jss.v048.i02
https://doi.org/10.109310.1192/bjp.bp.110.088401


Page 15/23

40. Brewis AA (2014) Stigma and the perpetuation of obesity. Soc Sci Med 118:152-158.
https://doi.org/10.10931016/j/socdsimed.2014.08.003

41. Schwartz M, Puhl R (2003) Childhood obesity: A societal problem to solve. Obes Rev 4:57-71.
https://doi.org/10.1046/j.1467-789X.2003.00093.x

42. World Health Organization (2004) Global strategy on diet, physical activity and health. World Health
Organization, Geneva, Switzerland

Tables

https://doi.org/10.109310.1016/j/socdsimed.2014.08.003
https://doi.org/10.1046/j.1467-789X.2003.00093.x


Page 16/23

Table 1 Participant Demographics

 Sample 1 (n =
368)

Sample 2 (n =
368)

Full sample (n =
736)

  M (SD)

Age* 31.23 (10.07) 33.82 (10.04) 32.52 (10.13)

Height (m) 1.68 (.13) 1.68 (.12) 1.68 (.12)

Weight (kg) 87.00 (20.97) 87.20 (19.13) 87.10 (20.05)

BMI (kg/m2) 30.74 (5.49) 30.78 (5.24) 30.76 (5.37)

  n (%)

Gender      

Male 196 (53.26%) 178 (48.37%) 374 (50.82%)

Female 170 (46.20%) 190 (51.63%) 360 (48.91%)

Other 2 (.54%) - 2 (.27%)

Country of birth*      

Australia 71 (19.29%) 25 (6.79%) 96 (13.04%)

India 91 (24.73%) 96 (26.09%) 187 (25.41%)

United States 163 (44.29%) 213 (57.88%) 376 (51.09%)

Other 43 (11.68%) 34 (9.24%) 77 (10.46%)

Ethnicity*      

Australian Aboriginal or Torres Strait
Islander

1 (.27%) 2 (.54%) 3 (.41%)

Australian/New Zealander 60 (16.30%) 24 (6.52%) 84 (11.41%)

Western European 104 (28.26%) 107 (29.08%) 211 (28.67%)

Eastern European 31 (8.42%) 47 (12.77%) 78 (10.60%)

Asian 98 (26.63%) 78 (21.20%) 176 (23.91%)

Middle Eastern 3 (.82%) 3 (0.82%) 6 (.82%)

Indian 36 (9.78%) 41 (11.14%) 77 (10.46%)

African 11 (2.99%) 24 (6.52%) 35 (4.76%)

Other 24 (6.52%) 42 (11.41%) 66 (8.97%)

Education level*      



Page 17/23

Completed primary school 1 (.27%) 4 (1.09%) 5 (.68%)

Completed Year 10 or equivalent - 1 (.27%) 1 (.14%)

Complete Year 12 or equivalent 70 (19.02%) 40 (10.87%) 110 (14.95%)

Trade / technical / vocational training 16 (4.35%) 16 (4.35%) 32 (4.35%)

Diploma / Certi�cate 29 (7.88%) 41 (11.14%) 70 (9.51%)

Bachelor's degree 192 (52.17%) 185 (50.27%) 377 (51.22%)

Master’s degree 55 (14.95%) 66 (17.93%) 121 (16.44%)

Doctoral degree 5 (1.36%) 15 (4.08%) 20 (2.72%)

Note. BMI = Body Mass Index.

* Difference between samples is signi�cant at the p < .001 level.

Table 2 Scale Items and Factor Loadings for the WRIS        

    Criticism
Subscale

 

       

# Scale Items Rotated
Factor

Loadings

Communalities

1 Provided weight loss advice when I did not speci�cally
request it

.65     .48

2 Criticised me when I ate high-calorie foods .83     .64

3 Criticised me when I ate more than I needed .78     .60

4 Pressured me to lose weight .79     .61

5 Told me that I would not be able to manage my weight in the
longer-term, so why even try

.55     .52

6 Criticised the amount or type of physical activity I do .61     .45

7 Criticised my physical competence or abilities .72     .61

8 Blew it out of proportion when I experienced a setback .67     .61

9 Made negative comments about my appearance .74     .59

10 Made a joke about my weight to me or others .76     .60

11 Made comments to others about my weight loss efforts
without my permission

.65     .59
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Table 2 (continued)        

      

    Minimization
Subscale

 

       

# Scale Items Rotated Factor

Loadings

Communalities

12

 

Encouraged me to eat high-calorie foods, saying things like ‘one
won’t make a difference’ or ‘don’t worry about your weight’

.55

 

  .36

 

13 Brought home food(s) that are unhelpful for my weight-
control efforts

  .72   .50

14 Offered me food(s) that I am trying to reduce   .78   .55

15 Pushed high-calorie food on me when I was trying to control my
calorie intake

.78   .61

16 Served me large portions when I was trying to control my
portion-sizes

  .71   .56

17 Refused to eat healthy foods with me   .56   .48

18 Were inactive and sedentary   .55   .39

19 Became annoyed when I encouraged them to eat healthy
foods

  .58   .50

20 Became annoyed when I encouraged them to engage in
physical activity

  .55   .50

21 Ate high-calorie foods in front of me   .71   .48

22 Ate for reasons other than hunger (when bored or stressed
etc.)

  .61   .44

23 Did not want to engage in physical activity with me   .61   .44

24 Minimised the importance of healthy eating and physical activity
in their own life

.58   .50

25 Offered, purchased, or shared high-calorie foods while
socialising with me

.72   .49

26 Served high-calorie foods at social gatherings   .66   .41
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Table 2 (continued)        

      

    Collaboration
Subscale

 

     

# Scale Items Rotated Factor

Loadings

Communalities

27 Engaged in physical activity with me     .62 .37

28 Prepared healthy meals with me     .70 .47

29 Engaged in meal planning for weight-control     .68 .55

30 Helped to reduce the availability of high-calorie foods at
home

    .67 .58

31 Shared a meal or snack with me to help reduce meal
portions

    .69 .54

32 Helped me to manage food cravings effectively     .73 .67

33 Complimented me on changing my eating habits ("Keep it up",
"We are proud of you")

  .76 .56

34 Sensitively responded when I made eating and physical activity
decisions that hindered my weight loss goals

.73 .56

35 Told me they believe in my ability to make healthy changes and
manage my weight

  .80 .59

36 Helped me to identify solutions to weight loss problems     .82 .69

37 Listened to me when I was trying to solve weight-control
problems

    .79 .56

38 Showed an interest in understanding the challenges of managing my
weight without judging me

.80 .58

39 Asked me how they can best support me in managing
my weight

    .83 .68

40 Helped remind me of the important reasons I want to lose weight when
I am feeling unmotivated

.80 .69

41 Made supporting my weight management efforts a priority in
their own life

  .82 .74
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Table 2 (continued)        

      

    Subscale  

    Criticism Minimization Collaboration  

    Proportion of Total Variance

(Proportion of ScaleVariance)

 

    .16 (.30) .21 (.31) .17 (.39)  

           

    α (Con�dence Interval)  

    .93 (.92 - .94) .93 (.92 - .94) .95 (.95 - .96)  

    ω (Con�dence Interval)  

    .93 (.92 - .94) .93 (.92 - .94) .95 (.95 - .96)  

Note. Factors were rotated with the Direct Oblimin method. Only items with factor loadings above .32
are shown. The internal consistencies for the full sample were: Criticism (α = .93; 95% CI = .93 - .94; ω
= .93; 95% CI = .93 - .94), Minimization (α = .93; 95% CI = .92 - .94; ω = .93; 95% CI = .92 - .94),
Collaboration (α = .95; 95% CI = .95 - .96; ω = .95; 95% CI = .95 - .96), and total scale, α = .91; 95% CI =
.90 - .92; ω = .94; 95% CI = .93 - .95.

 

Table 3 Model Fit Indices for Support for Weight Management (n = 368)  

Model χ2 df CFI SRMR RMSEA RMSEA CI

One-factor 4757.95* 594 .506 .164 .136 .132- .140

Two-factor 3785.61* 901 .739 .112 .091 .088 - .094

Three-factor 1886.08* 770 .900 .069 .059 .055 - .063

Note. CFI = comparative �t index, RMSEA = root mean-square error of approximation, SRMR =
standardised root mean square residuals. * p < .001

 



Page 21/23

Table 4 Correlations Between the WRIS and External Measures

  Pearson Correlations

 WRIS Criticism WRIS Minimization WRIS Collaboration WRIS Total

WMSI        

Emotional .60*** .30*** .63*** -.16***

Instrumental .51*** .20*** .69*** -.03

Informational .56*** .29*** .64*** -.13***

Appraisal .50*** .29*** .63*** -.09*

Total .58*** .29*** .69*** -.11**

WSSQ        

Self-Devaluation .54*** .46*** .25*** -.41***

Fear of Enacted
Stigma

.45*** .43*** .14*** -.40***

Total .52*** .47*** .21*** -.43***

EES        

Anxiety/Anger .54*** .44*** .27*** -.38***

Depression .39*** .41*** .05 -.41***

Boredom .33*** .39*** .06 -.35***

Total .47*** .47*** .14*** -.43***

WEL        

Negative Emotions -.08* -.11** .23*** .22***

Availability .06 -.05 .30*** .15***

Social Pressure .01 -.10** .31*** .21***

Physical Discomfort -.14*** -.09* .10** .18***

Positive Activities -.07 -.05 .18*** .16***

Total -.05 -.10** .27*** .22***

MCSDS <.001 .13*** -.17*** -.15***

Note. WMSI = Weight Management Social Inventory; WSSQ = Weight Self-Stigma Questionnaire; EES
= Revised Emotional Eating Scale with Boredom Subscale; WEL = Weight E�cacy Lifestyle
Questionnaire; MCSDS = Short Marlowe-Crowne Social Desirability scale

 * Correlation is signi�cant at the 0.05 level (2-tailed).
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** Correlation is signi�cant at the 0.01 level (2-tailed).

*** Correlation is signi�cant at the 0.001 level (2-tailed).

Figures

Figure 1

Non-graphical solutions to Scree test. Figure created using the Psych package for R [29]
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Figure 2

Correlated Residuals using Psych Package for R [29] with Robust Maximum Likelihood Estimation.
Criticism and Minimization subscales have been reverse scored.


