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Psychometric Assessment of an Adapted Social Provisions Survey in a Sample of Adults with 

Prediabetes 

Abstract 

The relevance of social support for weight management is not well documented in people with 

prediabetes. An important consideration is the adequate assessment of social provisions related to 

weight management. We aimed to assess the factor structure and measurement invariance of an 

adapted Social Provisions Scale specific to weight management (SPS-WM). Participants of a diabetes 

prevention trial (n = 599) completed a demographic survey and the SPS-WM. Confirmatory analyses 

tested the factor structure of the SPS-WM, and measurement invariance was assessed for gender, 

weight status, education level, and age. Removal of two items resulted in acceptable model fit, 

supporting six correlated factors for social provisions specific to weight management. Measurement 

invariance was supported across all subgroups. Results support score interpretations for these scales 

reflecting distinct components of social support specific to weight management in alignment with those 

of the original survey.  

 

Keywords: social support, perceived support, diabetes prevention, factorial validity, measurement 

invariance  
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Introduction 

The development of translatable weight-loss and diabetes prevention programs is a public 

health priority (Centers for Disease Control and Prevention, 2020; Wadden et al., 2002; World Health 

Organization, 2011) as an estimated one in three US adults have prediabetes and are therefore at risk 

for developing type 2 diabetes (Centers for Disease Control and Prevention, 2020). Modest weight loss 

resulting from lifestyle modification can substantially improve risk associated with diabetes and other 

obesity-related illnesses (Diabetes Prevention Program Research Group, 2002, 2009). An important 

consideration for behavioral interventions is assessing the impact of relevant psychosocial factors 

predictive of or related to successful behavior change. One such psychosocial factor that is related to 

health and successful behavior change is perceived social support (Song et al., 2017; Uchino et al., 2018).  

Generally, social support can be viewed as a multidimensional construct reflective of “the 

comfort, assistance, and/or information one receives through formal or informal contacts with 

individuals or groups” (Wallston et al., 1983, p. 369). Studies demonstrate that higher levels of social 

support have a positive impact on clinical outcomes, such as a reduced glycated hemoglobin (HbA1c), as 

they are related to improved physical activity and dietary behaviors, medication adherence, health-care 

decision-making, motivation, and glucose monitoring among patients with diabetes (McMahon et al., 

2017; Song et al., 2017; Stopford et al., 2013; Strom and Egede, 2012; Zhou et al., 2017). Cumulatively, 

the evidence supports a moderate association between social support and overall self-care among 

patients with type 1 and type 2 diabetes (Song et al., 2017), though less work has been done to quantify 

these effects in patients with prediabetes. Moreover, scales designed to measure social support are 

often generic, lacking specificity for the target behavior or outcome of behavioral interventions. An 

important preliminary step to assessing the effect of social support for weight management outcomes in 
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this and other special populations is the confirmation of factorial validity and measurement invariance 

of scales designed to capture component factors of social support for weight management. 

The original Social Provisions Scale (Cutrona and Russell, 1987) was developed to assess the 

dimensions of social support postulated in R. S. Weiss’s (1974) theoretical model: 1) Guidance (advice or 

information), 2) Reliable Alliance (the assurance that others will provide assistance when needed), 3) 

Reassurance of Worth (the sense that one is viewed as competent and that their skills are valued by 

others), 4) Opportunity for Nurturance (the sense that others rely on oneself for their wellbeing), 5) 

Attachment (a sense of security derived from emotional closeness with another), and 6) Social 

Integration (a sense of belonging with others that share similar interests). Each of the six scales includes 

four items (two of which are positively worded and two of which are negatively worded) and asks 

people to indicate their degree of agreement with each statement on a four-point Likert-type scale (4 – 

Strongly agree, 3 – Agree, 2 – Disagree, 1 – Strongly disagree). The scales are published in full as an 

appendix to Cutrona and Russell (1987).  

The scores of the original Social Provision Scale have demonstrated evidence of reliability and 

predictive and convergent validity (Cutrona and Russell, 1987). However, internal consistency reliability 

coefficients are, in some cases, marginal and the  latent factor structure has been a topic of some 

controversy (Perera, 2016). Initial factor analyses supported the presence of six strongly correlated 

factors reflective of the unique provisions targeted by these scales and the possibility that strong inter 

factor correlations reflect a higher order factor for general social support (Cutrona and Russell, 1987). 

This is the structure reflected by the scoring paradigm published with the scales themselves. There is 

also some evidence that the scales capture variance related to four unique factors rather than six 

(Mancini and Blieszner, 1992).  Mancini and Blieszner (1992) were unable to fit a six-factor model to 

their data from a sample of older adults. Upon examining inter-item correlations, they collapsed items 
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from the Reliable Alliance, Guidance, and Attachment scales into a single “Intimacy” factor and found 

acceptable model fit (Mancini and Blieszner, 1992). Most recently, however, a bi-factor solution was 

supported, indicating that items load onto a general social support factor independent of their unique 

variance reflective of individual subscales (Perera, 2016). It is possible that differences in latent factor 

structure reflect sample differences or shifting societal norms.  

Currently, there are no tests of the latent factor structure of the Social Provisions Scale among 

samples undergoing diabetes prevention efforts. Moreover, scale items have not yet been 

contextualized to the assessment of social support specifically for weight management outcomes, which 

may be particularly relevant for populations undergoing behavioral interventions for weight loss. An 

investigation of the factor structure of such a scale adaptation in a relevant population is an important 

precursor to examining the role of social provisions in diabetes prevention programs.  

The purpose of the current investigation was to assess the underlying factor structure of an 

adaptation of the Social Provisions Scale in a sample of adults with prediabetes enrolled in a digital 

diabetes prevention program. Items of the Social Provisions Scale were contextualized to weight 

management paradigms, and a cross-sectional design was used to test the factor structure of the survey. 

Models testing whether each of the six scales reflect independent (i.e., orthogonal), correlated, or first-

order factors subordinate to a single higher-order factor were compared to each other and a model 

specifying the alternative factor structure reported by Mancini and Blieszner (1992). Tests of 

measurement equivalence/invariance according to gender, age, education level, and BMI status, as well 

as bivariate associations between scale scores and behavioral outcomes, were also conducted. 

Commensurate with the original assessment of survey factor structure (Cutrona and Russell, 1987), it 

was expected that the factor structure of the adapted survey would reflect a hierarchical model with a 

single second-order factor of generalized perceived social support related to weight management 
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reflected by six first-order factors representative of the survey subscales for social provisions. It was also 

expected that measurement invariance would be supported across demographic subgroups, supporting 

the continued use of the adapted Social Provisions Scale in similar clinical samples.  

Methods 

Scale Adaptation  

Items of the Social Provisions Scale (SPS; Cutrona and Russell, 1987) were carefully revised to 

focus on social provisions specific to weight management for use in the PREventing Diabetes with dIgital 

health and Coaching for Translation and Scalability (PREDICTS) trial, a parent hybrid 

effectiveness/implementation trial delivered through the Nebraska Medicine System. An 

interdisciplinary team of investigators (n = 8) with expertise in primary care, social work, psychology, 

kinesiology, biostatistics, and health services research, and over 20 years of experience delivering 

behavioral physical activity, nutrition, and weight-loss intervention trials conducted a revision of the 

original Social Provisions Scale over a 2-day investigator meeting. The adaptation aimed to provide a 

survey that assesses the components of social provisions proposed by Weiss (1974) with the 

contextualization of items to weight management specifically. Items were closely worded to those 

presented in the original scale (Cutrona and Russell, 1987), with slight adjustments to focus on social 

provisions related to weight management. The entire scale is presented in the Appendix. 

Sample  

A total of 599 adult patients with prediabetes provided informed consent and were enrolled in 

the PREDICTS trial. Recruitment and intervention protocols are described elsewhere (Almeida et al., 

2020). Eligibility extended to patients who were overweight and obese (Body mass index [BMI] > 25 

kg/m2), > 19 years old, with a HbA1c blood test result in the prediabetes range (5.7%-6.4%). Individuals 



SOCIAL PROVISIONS FOR WEIGHT MANAGEMENT                                                                                              6 

 

with a diagnosis of Type 1 or 2 diabetes, who were identified as medically unstable or having 

contraindications to physical activity or weight loss as indicated by their primary care physician, were 

pregnant or planning to become pregnant, did not speak English, or were diagnosed with congestive 

heart failure, coronary artery disease, chronic obstructive pulmonary disease, pulmonary hypertension, 

dementia, Alzheimer’s disease, chronic kidney disease, or were in active cancer treatment were 

excluded from participation. Exclusion criteria were delineated for the purpose of the parent 

randomized clinical trial (RCT). It is not expected, however, that these exclusions would impact our 

observations of the psychometric qualities of the adapted SPS for a sample with prediabetes. Informed 

consent was provided by all participants.  

Procedure  

This study was part of a RCT for which procedures are described elsewhere (Almeida et al., 

2020). Procedures were approved by the Western and University of Nebraska Medical Center 

Institutional Review Boards. All data used in this assessment was obtained at the baseline visit of the 

trial.  

Measures  

Demographic information (i.e., gender, age, race, and education level) was gathered by self-

report survey.    

Social Provisions  

The adapted SPS, the weight management social provisions scale (SPS-WM; see Appendix), was 

used to assess six weight management related perceived provisions: Guidance, Reassurance of Worth, 

Social Integration, Attachment, Nurturance, and Reliable Alliance. Each scale was composed of four 

items, rated using a 4-point forced answer scale ranging from (1) strongly disagree to (4) strongly agree, 
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in alignment with the original scale format (Cutrona and Russell, 1987). Summary scores for the SPS-WM 

component scales were calculated by summing all four items on each scale. 

BMI   

A calibrated scale and stadiometer were used to objectively assess body weight and height at 

the baseline visit, which were used to calculate BMI (kg/m2). 

Physical Activity  

Typical weekly engagement in strenuous, moderate, or mild exercise was assessed by the four-

item Godin-Shepard Leisure Time Physical Activity Questionnaire (Godin, 2011) which is supported for 

use as a classification tool for individuals who are active vs inactive according to national 

recommendations by assessments of concurrent validity with objective measures of fitness (partial η2 = 

.11, 95% CI [0.02, 0.23] and fitness center attendance (partial η2 = .13, 95% CI [0.03, 0.25] (Amireault and 

Godin, 2015). Additionally, this tool demonstrates moderate to strong agreement (kappa ~ 0.40-.0.70) 

with more detailed self-report measures of physical activity while minimizing participant burden, further 

supporting its use in large clinical trials (Dishman et al., 2010). An index score for physical activity was 

calculated in accordance with the published standard. A score of 24 or higher is considered sufficiently 

active for health benefits according to national guidelines (Amireault and Godin, 2015; Garber et al., 

2011; Godin, 2011). 

Dietary Intake  

Eating patterns of study participants were indexed using the 8-item “Starting the Conversation” 

Brief Dietary Assessment screening tool designed to detect dietary behaviors within the context of 

diabetes self-management (Paxton et al., 2011). This measure assesses frequency of consumption of fast 

food, fruits and vegetables, sugar-sweetened beverages, lean protein, and foods high in fat, sugar, and 
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salt, corresponds well with more in-depth food frequency questionnaires, and is supported in the 

assessment of overall healthiness of an individual’s dietary behaviors (Beck et al., 2018). Further, change 

in the Starting the Conversation summary score were significantly correlated to change in calories 

consumed from fat (r = 0.22, p < .05) during a 4-month practical efficacy study among patients with 

diabetes (Paxton et al., 2011).  The Starting the Conversation interview is championed by the American 

Association of Diabetes Educators and included as an assessment tool in the national standards for 

diabetes self-management and education (Beck et al., 2018). Lower dietary intake scores indicate a 

healthier diet than higher scores.  

Statistical Analysis  

All models were estimated with full information robust maximum likelihood estimation using 

Mplus 7.11 (Muthén and Muthén, 2012). Significance of relations between variables (p < .05) was 

assessed using critical z-scores (parameter estimate/SE).  

Confirmatory Factor Analyses   

An iterative process was used to assess factorial validity by comparing increasingly complex 

model specifications which align with theoretical postulates and empirical evidence of factor structure 

for the original scale. Models were specified using confirmatory factor analysis (CFA). The simplest 

model specification was the null model, which was used as a base of comparison and reflected the 

absence of systematic relationships between item responses which, if supported, would suggest that 

covariance observed between items is random. It was expected that the null model would demonstrate 

worse model fit than all other model specifications. Next, a single-factor model was specified to isolate 

the theoretical postulate of a single underlying factor of perceived social provisions while opposing the 

postulate of unique subcomponents of social provisions. If supported, this model would suggest that the 

scale measures social provisions without distinguishing between the factors intended in scale 
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development (i.e., Guidance, Reassurance of Worth, Social Integration, Attachment, Nurturance, and 

Reliable Alliance). Support for the single-factor model would suggest that items supposed to measure 

provisions for different social needs (e.g., Guidance and Reassurance of Worth) covary just as strongly 

with items across scales as they do with items within scales. An orthogonal six-factor model was 

specified to isolate the postulate of six unique components of social provisions as intended, but in 

opposition to the postulate that social provision factors are related—rather correlations between 

factors were restricted to zero to reflect the absence of association between factors. A correlated six-

factor model was specified in full alignment with the expectations of six unique and related components 

of social provision. Commensurate with the hypothesized factor structure of the original survey (Cutrona 

and Russell, 1987) a hierarchical model was specified such that items loaded onto their respective first-

order factors, and those first-order factors loaded onto a single second-order factor for total perceived 

social provision. This model aligns with the intended structure of the scale as it was developed (Cutrona 

and Russell, 1987) and reflects both the specificity of social provision factors as well as their 

generalizability to overall perceived social support. Finally, a four-factor model reflective of the factor 

structure supported by Mancini and Bleiszner (1992) was fit to the data. Support for this model would 

indicate that the scales for Guidance, Attachment, and Reliable Alliance in fact capture variance from a 

single common construct, previously labeled “Intimacy”. It was not possible to estimate a bi-factor 

model with these data.  

Measurement Equivalence/Invariance  

Measurement invariance was also tested iteratively, beginning with an omnibus test of 

invariance of covariance matrices. Should equivalence of covariance matrices not have been supported, 

levels of invariance would have been tested in decreasing order of restrictiveness to identify the highest 

level of measurement equivalence/invariance reflected in these data (Vandenberg and Lance, 2000). 
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Tests of invariance were conducted for the following grouping variables: gender, age, education level, 

and BMI status. Insufficient cell sizes for race prohibited a corresponding test of measurement 

invariance.  Age groups were stratified as follows: (1) those > 1 standard deviation (SD) below the 

sample mean, (2) those < 1 SD from the mean, and (3) those > 1 SD above the mean. Education level was 

categorized as (1) those with less than a 4-year college degree, (2) those with a 4-year college degree, 

and (3) those with postgraduate education. Finally, participants’ obesity status was classified as ‘obese 

class 1’ (BMI of 30.0 to 34.9), ‘obese class 2’ (BMI of 35.0 to 39.9), or ‘obese class 3’ (BMI > 40). 

Participants classified as overweight (i.e., BMI of 25 to 29.9 kg/m2) were excluded from this analysis due 

to relatively low cell numbers (n = 73). It is not expected that the scale would perform differently for 

individuals with a BMI less than 30 kg/m2. 

Model Fit  

Several fit indices were examined to evaluate model fit of the confirmatory factor analyses and 

measurement invariance tests. Absolute and relative model fit were assessed using the chi-squared (χ2) 

statistic, comparative fit index (CFI), root mean square error of approximation (RMSEA) and its 90% 

confidence interval, and standardized root mean square residual (SRMR; Bollen, 1989; Hu and Bentler, 

1999). Concurrent values ≥ 0.95 for CFI and ≤ 0.08 for SRMR reportedly provide optimal protection from 

type I and type II error rates (Hu and Bentler, 1999). Values of CFI approximating 0.90 are judged to be 

acceptable, while values > 0.95 indicate good fit, and values of the RMSEA ≤ 0.06 and ≤ 0.08 are 

commonly interpreted as indicating close and acceptable fit, respectively. The Bayesian Information 

Criterion (BIC), a relative fit statistic that approximates the Bayes factor and is conservative for 

comparing complex models, was also used to compare CFA models (Bollen et al., 2014). In the case of a 

non-positive definite covariance matrix, factor correlations and residual variances were scrutinized for 

specification problems. Modification indices were then examined for items with unspecified parameters 
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that, if specified, would improve model chi-squared results the most. The item which demonstrated the 

greatest summative contribution to model misspecification, as indicated by modification indices, was 

removed from the factor model specification and model fit was re-assessed. Modification indices were 

further examined for additional items contributing to reduced fit when model estimation properly 

converged but model fit was observed to be marginal.  

Bivariate Associations  

Bivariate correlations between SPS-WM scale scores and the physical activity index score, 

dietary intake score, and body weight were assessed. In the case of item removal from any of the 

component scales during the preceding assessment of factor structure of the survey, scale scores were 

recalculated as the average of the retained items for the respective scale, and bivariate correlations 

were recalculated and reported herein. 

Results 

 Descriptive statistics for demographic variables are reported in Table 1. The sample of adults 

(mean [SD] age = 55.8 [12.6] years) with prediabetes enrolled in a digital diabetes prevention program 

were predominantly non-Hispanic (96.3%), white (90.5%), females (61.3%), most of whom were 

classified as Obese category 1 (i.e., BMI between 30 to 34.9 kg/m2; 41.7%) and had less than a four-year 

college education (43.9%). Additional sample details are available elsewhere (Wilson et al., 2021). 

Generally, compared to the patient population from which the sample was derived, participants were 

more likely to be obese (92% vs. 60%; p < .01), female (61% vs. 56%; p < .01), older (mean [SD] age 55.8 

[12.6] vs. 49.0 [15.6]; p < .01), and Caucasian (90% vs. 83%; p < .01). The sample was less likely to be 

Black (7% vs. 11%; p < .01) than the patient population (Wilson et al., 2021). 

Confirmatory Factor Analyses  
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Table 2 displays model fit statistics for all confirmatory factor analyses. Generally, model fit 

improved with increasing model complexity. As expected, the single-factor model demonstrated 

improved fit compared to the null model. However, the orthogonal six-factor model demonstrated 

worse fit compared to the single-factor model. The model specifying six correlated factors demonstrated 

a non-positive definite covariance matrix resulting from a correlation of greater than one between 

latent factors for Guidance and Reliable Alliance. Modification indices highlighted item 3 of the 

Guidance subscale (i.e., “There is no one I can turn to for guidance on managing my weight in times of 

stress”) as the greatest contributor to model misspecification. Upon re-specification of the model with 

removal of item 3, the model converged successfully and demonstrated marginal model fit. Re-

examination of modification indices supported the removal of survey item 1 of the Reliable Alliance 

subscale (i.e., “There are people I know who will help me with managing my weight if I really need it.”). 

A second model re-specification removing item 1 resulted in acceptable model fit.  

The hierarchical model and the four-factor model demonstrated poor model fit, though fit was 

better than that of the single-factor and null models. Unlike the observation of a non-positive definite 

covariance matrix observed in the correlated six-factor model, the hierarchical model and four-factor 

model converged normally. To assess comparative fit relative to the models specified with item removal 

for the correlated six-factor model, the hierarchical and four-factor models were each re-specified with 

the removal of item 3, then again with the additional removal of item 1. With each re-specification, the 

model fit for the hierarchical and four-factor models remained marginal.  

Examination of the modification indices for the fully specified hierarchical model revealed that 

item 11 reflected unique variance from factors for Guidance, Worth Reassurance, and Reliable Alliance 

in addition to its reflection of Attachment. Removal of this item improved model fit compared to the 

fully specified hierarchical mode but not compared to the hierarchical model with item 3, or items 3 and 



SOCIAL PROVISIONS FOR WEIGHT MANAGEMENT                                                                                              13 

 

1 removed. Further examination of the modification indices highlighted similar cross-loading of item 2. 

However, removal of both items 11 and 2 would eliminate the Attachment subscale altogether, leaving 

only items 17 and 21 as factor loadings in the resultant model specification. This issue is addressed in 

the specification of the four-factor model, as it combines items across Attachment, Reliable Alliance, and 

Guidance factors into a single Intimacy factor. Inspection of the modification indices of the fully 

specified four-factor model highlighted possible cross-loading of item 17 from the combined factor, 

Intimacy, with the factors for Social Integration and Nurturance. Removal of this item improved model 

fit. Further inspection of the modification indices pointed to the same pattern of cross-loading for item 

21. Subsequent removal of item 21 resulted in acceptable model fit.  

   Overall, model fit was best for the four-factor model after removal of items 17 and 21. Model 

fit was only slightly better than that of the correlated six-factor model after removal of items 3 and 1. 

Both models demonstrated acceptable model fit. 

The final model parameter estimates for the correlated six-factor model and the hierarchical 

model after removing items 1 and 3 are illustrated in Figures 1 and 2, respectively. The final model 

parameter estimates for the four-factor model after removing items 17 and 21 are displayed in Figure 3. 

Item numbers are reflective of their presentation in the Appendix, which aligns with that of the original 

scale publication (see appendix of Cutrona and Russell, 1987), and parameter estimates reflect the 

standardized solution. Parameter estimates of models not displayed are available upon request to the 

corresponding author. Mean (SD) subscale scores, computed from raw data, are presented in Table 3 for 

full subscales as well as subscales after removal of items 3 and 1. Further, composite factor reliabilities 

for all factors in the correlated six-factor model after removal of items 3 and 1, and those in the four-

factor model after removal of items 17 and 21 are presented in Table 3. 

Measurement Equivalence/Invariance   
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Model fit for tests of equivalence of the covariance matrices supported measurement invariance 

for all subgroup analyses (i.e., between genders, age groups, education, and BMI status) for the full 

survey as well as after removing items 3 and 1, and separately after removing items 17 and 21. Model fit 

statistics for each test of measurement invariance of the covariance matrices are reported in Table 4.   

Bivariate Associations  

Bivariate correlations between component scale scores and weight, physical activity score, and 

dietary intake score are displayed in Table 5. Associations between component scores as well as 

between component scores and relevant outcomes were similar regardless to whether component 

scores were calculated with or without items 3 and 1 (in the case of Guidance and Reliable Alliance) and 

with or without items 17 and 21 (in the case of Intimacy). As was observed in the factor models, all 

component scores were significantly related to each other. Notably, Worth Reassurance was the only 

component score significantly related to all three outcomes of interest (weight r = –.21, p < .01; physical 

activity r = .20, p < .01; dietary intake r = –.23,  p< .01). Physical activity and dietary intake were also 

significantly related to Social Integration (r’s = .10 and –.12, respectively) and Nurturance (r’s = .10 and –

.15, respectively), while weight was related to Attachment (r = .10) and Reliable Alliance (r = .10 and .12, 

for the full and trimmed scale scores, respectively), as well as Intimacy (r = .09 for both the full and 

trimmed scales). Significant correlations between component scores and outcomes of interest were 

weak by conventional standards, but typical for individual psychological differences (Gignac and 

Szodorai, 2016). Guidance was not significantly related to any of the outcomes of interest.   

Discussion 

This study provides evidence on the factor structure of the Social Provisions Scale for Weight 

Management in a clinical diabetes prevention trial. Our results indicate that, after removing two items, 
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the expected structure with six correlated first-order factors was supported with these data. Model fit 

was acceptable when allowing the six first-order factors to correlate freely, and was only slightly 

reduced when specifying a hierarchical, second-order factor structure. Further, a four-factor structure 

collapsing scales for Guidance, Reliable Alliance, and Attachment demonstrated comparable fit to the 

hierarchical model, and upon removing two different items than those trimmed from the six-factor 

model, model fit was acceptable and comparable to that of the trimmed, correlated six-factor model. 

This study also provides support for the measurement equivalence/invariance of the scales according to 

gender, age, education level, and BMI status in a large sample of adults with prediabetes participating in 

a hybrid effectiveness/implementation diabetes prevention trial. Bivariate correlations provide support 

that, except for Guidance, component scores from this scale relate to concurrently measured weight 

management related outcomes (i.e., body weight, physical activity, and dietary behavior).   

Factor analyses were conducted to replicate and compare the expected factor structure with 

alternative model specifications observed for the original scale in previous literature (Cutrona and 

Russell, 1987; Mancini and Blieszner, 1992). As expected, the worst fitting model was the null model, 

which specified no interitem covariance. Model fit improved when testing a single-factor model, which 

specified that all 24 survey items covaried as a result of a single underlying factor in contrast of the 

theoretical postulate of multidimensional components of social support (Weiss, 1974). However, model 

fit was still poor for this specification.  

The first model to test the multidimensional structure of social provisions was the orthogonal six-

factor model, which, if supported, would have indicated that Guidance, Reliable Alliance, Reassurance of 

Worth, Social Integration, Nurturance, and Attachment are independent and unrelated constructs. 

Model fit worsened compared to the single-factor model, though fit did remain superior to the null 

model. Considering the expectation that the unique components of social provision are related to one 
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another, this observation is justifiable. That is, the single-factor model aligns with this expectation in 

that all items are free to covary, as they are specified to be reflective of a single underlying factor. This is 

not the case in the orthogonal six-factor model; item covariances are restricted to zero for items that 

belong to different subscales (i.e., items on the Guidance subscale are restricted from covarying with 

items on any of the other five subscales, and so on for all item covariances across subscales). Only one 

fit statistic of the orthogonal six-factor model was improved compared to the single-factor model. The 

CFI, or comparative fit index, reflects the relative improvement in fit of the specified model compared to 

the null model (Kline, 2011). The slight improvement in the CFI for this model compared to the single-

factor model therefore suggests that the orthogonal six-factor model specification is a better 

approximation of the covariance observed in these data than that of the single-factor model with 

respect to a model in which no item covariances were present. This observation favors the 

multidimensional nature of social provisions, but the improvement in this fit index is negligible, and 

overall model fit remained poor.  

The expected structure of the survey was that of six correlated factors, based on observations made 

upon initial development and application of the original Social Provisions Scale (Cutrona and Russell, 

1987). Our specification of a correlated six-factor model revealed a non-positive definite covariance 

matrix resulting from a latent factor correlation greater than one between Guidance and Reliable 

Alliance. Mancini and Blieszner (1992) reported collinearity between items of these component scales in 

the original survey. Perera (2016) reported strong inter-factor correlations and cross-factor item 

collinearity for Guidance and Reliable Alliance calling into question the discriminant validity of these two 

factors. In both cases, structural changes were applied rather than attempting to identify whether a 

single item or two might be responsible for model misspecification or extreme inter-factor correlations. 

Mancini and Blieszner (1992) respecified their model to collapse items from three scales into a single 

factor for “Intimacy” (as reflected in our specification of the four-factor model). On the other hand, 
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Perera (2016) noted that despite strong inter-factor correlations and item-cross loadings, there are 

items from each scale that have substantial loadings per factor, supporting the scientific utility of 

retaining the intended factor structure of the survey. We found support for both approaches.  

Modification indices from our correlated six-factor model specification indicated the items “There is 

no one I can turn to for guidance on managing my weight in times of stress” (item 3) and “There are 

people I know who will help me with managing my weight if I really need it” (item 1) were contributing 

heavily to model misspecification.  Removal of these items supported the presence of six unique factors 

for social support. Likewise, modification indices led to the removal of two different items when the 

factor structure was amended to collapse items for Reliable Alliance, Guidance, and Attachment into a 

single factor, Intimacy. Item 17, “I feel a strong emotional tie with at least one other person who is 

working on weight management,” and item 21, “I do not have a feeling of closeness with anyone 

working on weight management,” were identified as those contributing most to model misspecification. 

Removal of these items from the four-factor model resulted in acceptable model fit that was 

comparable with that of the trimmed, correlated six-factor model. 

 It is difficult to decipher whether the six-factor or four-factor solution might be best given their 

comparable fit. Close examination of the modification indices, and the specific items identified as 

contributing to misspecification across the structural models tested provides additional context with 

which to consider the decision of how best to use these scales. Specifically, in considering the 

hierarchical model, model re-specifications led by modification indices were limited by the fact that the 

first and second items identified as the strongest contributors to misspecification were reflective of the 

same factor (Attachment). Given that each scale of the survey in its six-factor form is reflected by only 

four items, the removal of two items was precluded by the necessity to ensure a minimum of three 

items reflective of each latent factor. Model fit for the hierarchical model improved after removing one 
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item, though it remained marginal. This is noteworthy, as the iterative re-specification of the four-factor 

model led to the removal of two items before model fit improved to an acceptable level—the two items 

removed from the four-factor model were specified as items reflective of Intimacy but belonged initially 

to the Attachment subscale of the survey in its six-factor form. Collectively, these observations suggest 

that the Attachment subscale of this survey could be problematic, as in two of the three complex factor 

structures examined, half of the items purported to reflect Attachment contributed to model 

misspecification.  Conversely, Mancini and Blieszner (1992) collapsed subscales as a result of inter-factor 

correlations between Guidance and Reliable Alliance—not because of any issues with the Attachment 

factor. More work will be needed, as this may be a spurious result in a unique sample. 

It should be emphasized that the use of modification indices to identify “problematic” items is a 

purely data-driven approach. This approach is limited by the observed covariances in the sample data 

analyzed. Therefore, it is entirely possible that the items identified for removal in this sample may not 

diminish model fit in the models estimated in a different sample. Rather than following the specific 

adjustments suggested by modification indices, we used modification indices to identify items that 

contribute heavily to model misspecification for removal. The prior would lack any theoretical 

foundation and capitalize on sample-specific variance, increasing the likelihood that model re-

specifications would be incorrect. It is arguable, however, that our approach allowed us to retain the 

theoretical underpinnings of the survey’s factor structure while accounting for sample-level variance. 

Our observations corroborate earlier results questioning the presence of a salient second-order 

factor accounting for first-order factor correlations. Cutrona and Russell (1987) reported significant 

factor loadings of the six first-order factors of the original scale onto a general factor reflective of overall 

social support. They noted, however, that a substantial proportion of factor variances for most factors is 

not accounted for by a global, second-order factor of social support, suggesting that first-order factors 
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are distinct and highly correlated beyond the influence of a general level of support available to the 

person. Though factor loadings did indicate a substantial amount of variance (R2 ranged from 32% to 

94%) from each first-order factor being accounted for by a global social support construct in the current 

investigation, model fit for six correlated factors remained superior, albeit marginally, to that of the 

hierarchical model and the four-factor model proposed by Mancini and Blieszner (1992) after 

corresponding item removal.  

In contrast, Chiu et al. (2016) found close fit of their data to the hierarchical model in a sample of 

292 individuals with multiple sclerosis (MS). Extreme inter-factor correlations and multicollinearity 

previously reported for the original scale (Cutrona and Russell, 1987; Mancini and Blieszner, 1992; 

Perera, 2016) were not observed in this sample. Other investigations have produced mixed results. Motl 

et al. (2004) found additional support for the hierarchical model tested here among a sample of White 

adolescent females, but only after specifying an orthogonal method factor to account for variance 

related to positive versus negative worded items within and between first-order factors of the original 

scale (Motl et al., 2004). On the other hand, in the same investigation, factor structure differed 

significantly for a sample of Black adolescent females such that a hierarchical model with four first-order 

factors (one factor generated by collapsing items from Attachment, Social Integration, and Reliable 

Alliance subscales), a single second-order factor and an orthogonal method factor fit best (Motl et al., 

2004). We did not consider the specification of an orthogonal method factor, which may have improved 

model fit across models tested.  

Perera (2016) conducted a bi-factor analysis of the original scale which parsed out common item 

variance prior to allowing items to load on their respective scale factors. This model would suggest that 

there are some general sources of common variance beyond that which is shared between items within 

factors. Perera (2016) conceptualized this as a global factor for social support, reflected by common 
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variance across all items, leaving residual variance reflective of their unique factors. A post hoc 

confirmatory bi-factor model was specified for the data in this study but failed to converge upon an 

admissible solution. The use of bi-factor statistics is encouraged in future studies to better understand 

the structure of this instrument and the utility of an overall summary score for the total survey. It 

therefore remains unclear whether a global factor reflecting overall weight management related social 

support could be derived from this measure. 

The single-factor model tested here speaks against the presence of a global factor accounting for 

shared variance across all items. The hierarchical model we tested also did not demonstrate close fit to 

our data. The amount of variance of each first-order factor that is accounted for by a second-order 

factor differs substantially in our samples compared to others. Second-order factor loadings of the 

original scale reported by Chiu et al. (2016) ranged from λ = .65 to .90, whereas in the current 

investigation factor loadings for the weight management specific scale ranged from λ = .57 to .97. 

Though this may seem negligible, the pattern of differences between samples with regard to specific 

factor loadings is a point of interest. For example, among adults with MS, Reassurance of Worth loaded 

onto the global factor for social support at λ = .90 (Chui et al., 2016), whereas in our sample, this 

parameter was only λ = .58. Variability of second-order factor loadings of these scales between samples 

suggests that the use of a summary score for global social support would require the application of a 

unique weighting coefficient to subscale scores. This is an impractical consideration, however, as factor 

analysis is beyond the scope of practice of many who would use this scale in smaller samples in applied 

settings. Taken in the context of other factor analyses of the Social Provisions Scale, these analyses 

demonstrate the utility of using scale scores independently rather than summing or averaging scale 

scores to reflect a global indicator for social support related to weight management.  
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Encouragingly, analyses of the measurement equivalence/invariance of this SPS-WM survey 

according to gender, age, education level, and BMI provide support for its use in similar samples of 

adults with prediabetes. Tests supported equivalence of covariance matrices provide the most rigorous 

assessment of measurement invariance  (Vandenberg and Lance, 2000) and indicate that subgroups 

interpret the survey items in similar ways. These results provide confidence that any between group 

differences in scale scores in this sample are free of bias resulting from demographic characteristics. 

Generalizability to more diverse samples is limited, however, as our sample was relatively homogenous, 

and analyses according to BMI status were limited to those classified as obese.  

Composite factor reliabilities indicate that there may be some problems with some items on 

subscales for Reassurance of Worth, Social Integration, and possibly Nurturance (range .661 to .718). 

Similar deficits were observed by Perera (2016), who reported internal consistency reliability of α = .710 

for Nurturance, α = .641 for Reassurance of Worth, and  α = .795 for Social Integration. Considering that 

items aligned very closely with the original publication, perhaps this is not surprising. Cutrona and 

Russell (1987) reported internal consistency reliabilities between α = .653 to .760 for the scales in the 

Social Provisions Scale. Nonetheless, factor loadings from our sample were moderate to strong (λ = 

|.365| to |.839|) and statistically significant (p < .001). More work should be done to test the internal 

consistency of these scales; items should be scrutinized for content validity and amended to improve 

internal consistency of the scales.  

Conclusion 

Overall, analyses provided support for the intended first-order factor structure of the measure. 

More work is needed to determine whether the Attachment scale should be revised, or if combining the 

Guidance, Reliable Alliance, and Attachment scales to capture a more general factor is warranted. The 

issue of whether a higher-order factor reflective of global social support related to weight management 
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can be derived from scores for the first-order factors remains unclear. Factor loadings for the 

hierarchical model allow for a weighted solution for computing global social support in this sample but 

are not recommended for use more generally. More work is needed to assess the proper weighting of 

scale scores for the derivation of a global social support score in the general population. Measurement 

invariance was strongly supported for the SPS-WM in the sample of patients with prediabetes, 

extending support for this scale as being interpreted uniformly across demographic subgroups. Finally, 

bivariate correlations suggest that these scales are relevant for understanding behaviors related to 

weight management, and support continued use of this measure in clinical trials to assess predictive 

validity related to weight loss and management.  

Though this scale was not designed to be clinically specific to people with prediabetes, evidence 

provided preliminary support for the psychometric quality of these scales in people with prediabetes 

engaged in community-based weight-loss trials. Continued assessment of the psychometric 

performance of this survey in samples of adults with and without prediabetes of varying size and 

diversity is encouraged to confirm or refute these factorial observations and to corroborate the 

applicability of these scales across clinical and demographic subgroups. Cross-validation and tests of 

convergent and discriminant validity with other supported measures of social provisions in diverse 

samples are recommended to assess whether this is the most appropriate measure to capture 

component factors of social support related to weight management.   
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Table 1 

Descriptive Statistics of the Study Sample 

 M(sd) 

Age (yrs) 55.8(12.6) 

BMI (kg/m2) 36.0(6.4) 

 

 N(%) 

Female 367(61.3) 

Age groups  

     <43 years old 108(18.0) 

     43-68 years old 395(65.9) 

     >68 years old 96(16.0) 

Education groups  

     <4 yr degree 263(43.9) 

     4 yr degree 185(30.9) 

    Advanced degree 149(24.9) 

BMI Status  

     Overweight 73(12.2) 

     Obese class 1 250(41.7) 

     Obese class 2 141(23.5) 

     Obese class 3 135(22.5) 

Race   

     African American 39(6.5) 

     American Indian/Native 

Hawaiian 

2(0.3) 

     Asian 6(1.0) 

     Unknown 10(1.7) 

     White 542(90.5) 

Ethnicity  

     Hispanic 19(3.2) 

     Non-Hispanic 577(96.3) 

     Unknown 3(0.5) 

Note. M(sd): mean and standard deviation; N(%): 

number and percentage. Two participants did not 

report education level. 

 

  



SOCIAL PROVISIONS FOR WEIGHT MANAGEMENT                                                                                              29 

 

Table 2 

Model fit Statistics for all Models 

 N χ2 (df) RMSEA (90% CI) CFI SRMR BIC 

CFAs       

    Null model 598 4993.430(276) 0.169(0.165, 0.173) <0.001 0.336 33283.249 

    Single factor 598 1302.319(252) 0.083(0.079, 0.088) 0.777 0.073 28180.214 

    Six orthogonal factors 598 1385.526(242) 0.089(0.084, 0.093) 0.758 0.206 28355.091 

    Six correlated factors 598 -- -- -- -- -- 

        Six correlated factorsa  598 669.446(215) 0.059(0.054, 0.065) 0.896 0.062 26475.553 

        Six correlated factorsb  598 603.978(194) 0.059(0.054, 0.065) 0.900 0.061 25258.044 

    Hierarchical model 598 877.616(246) 0.066(0.061, 0.070) 0.866 0.067 27647.106 

        Hierarchical modela  598 773.666(224) 0.064(0.059, 0.069) 0.874 0.066 26553.317 

        Hierarchical modelb  598 704.591(203) 0.064(0.059, 0.070) 0.878 0.066 25333.069 

        Hierarchical modelc 598 790.032(224) 0.065(0.060, 0.070) 0.873 0.069 26632.605 

    Four correlated factors 598 870.723(246) 0.065(0.061, 0.070) 0.868 0.064 27642.499 

        Four correlated factorsa 598 776.946(224) 0.064(0.059, 0.069) 0.873 0.064 26562.233 

        Four correlated factorsb 598 711.158(203) 0.065(0.060, 0.070) 0.876 0.064 25346.147 

        Four correlated factorsd 598 683.097(224) 0.059(0.054, 0.064) 0.892 0.062 26501.857 

        Four correlated factorse 598 587.699(203) 0.056(0.051, 0.062) 0.901 0.060 25427.627 

Note. CFAs: Confirmatory Factor Analyses; df: degrees of freedom; RMSEA: Root Mean Squared Error of 

Approximation; CI: Confidence interval; CFI: Comparative Fit Index; SRMR: Standardized Root Mean Square 

Residual; BIC: Bayesian Information Criteria. Italics indicate model specifications with a non-positive definite 

covariance matrix. Bolded values reflect the models with the acceptable fit to these data.  aItem 3 removed. bItems 

3 and 1 removed. cItem 11 removed. dItem 17 removed. eItems 17 and 21 removed. 
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Table 3  

Baseline Values of Social Provision Scale Scores from the Full and Trimmed Scales 

 M(sd) Composite factor reliability  

  
Six-factor model Four-factor 

model 

Guidance 12.65(2.52)/9.39(1.92) .842  

Worth reassurance 10.10(2.12) .661 .663 

Social integration 11.61(2.05) .681 .680 

Attachment 11.98(2.60) .813  

Nurturance 9.36(2.39) .718 .716 

Reliable alliance 12.62(2.40)/9.40(1.87) .810  

Intimacy 37.17(7.00)/31.34(5.83)  .921 

Note. M(sd): mean and standard deviation; n(%): number and percentage. Bolded scale scores reflect 

the mean score of scales after removal of item 3 for Guidance, 1 for Reliable Alliance, and 17 and 21 

for Intimacy. Composite factor reliability was calculated for the scales after item removal. 
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Table 4  

Model fit Statistics for Analyses of Invariance of the Covariance Matrices According to Demographic 

Characteristics for the Full Scale and the Trimmed Scale 

 X2(df) RMSEA(90% CI) CFI SRMR 

Full Scale     

Gender 359.676(300) 0.026(0.013, 0.035) 0.988 0.072 

Age 896.894(600) 0.050(0.043, 0.056) 0.947 0.078 

Education 818.117(600) 0.043(0.035, 0.050) 0.960 0.075 

BMI status 651.738(600) 0.022(<0.001, 0.033) 0.989 0.071 

Items 3 and 1 Removed     

Gender 306.067(253) 0.027(0.013, 0.037) 0.988 0.072 

Age 745.738(506) 0.049(0.041, 0.056) 0.951 0.079 

Education 685.269(506) 0.042(0.034, 0.050) 0.962 0.077 

BMI status 538.304(506) 0.019(<0.001, 0.032) 0.992 0.071 

Items 17 and 21 Removed     

Gender 507.480(256) 0.058(0.050, 0.065) 0.938 0.123 

Age 982.559(509) 0.068(0.062, 0.075) 0.898 0.129 

Education 945.134(509) 0.066(0.059, 0.072) 0.904 0.127 

BMI status 755.435(509) 0.052(0.044, 0.060) 0.937 0.127 

Note. df: degrees of freedom; RMSEA: Root Mean Squared Error of Approximation; CI: Confidence 

interval; CFI: Comparative Fit Index; SRMR: Standardized Root Mean Square Residual; BMI: Body mass 

index.  
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Table 5  

Bivariate Correlations Between Social Provision Component Scores From the Full and Trimmed Scales and Outcome Variables 

 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 

1. Guidance -- .42** .63** .78** .34** .86**  .07 .04 -.04 

2. Worth Reassurance .42** -- .36** .38** .31** .39** .43** -.21** .20** -.23** 

3. Social Integration .60**  -- .66** .42** .60** .67** .03 .10* -.12** 

4. Attachment .75**   -- .48** .74**  .10* .03 -.03 

5. Nurturance .33**    -- .33** .41** .00 .10* -.15** 

6. Reliable Alliance .81**     --  .12** .03 -.03 

7. Intimacy  .43** .64**  .35**  -- .09* .05 -.03 

8. Weight .06     .10* .09* -- -.15** .17** 

9. PA Score .03     .03 .05  -- -.14** 

10. Dietary Intake -.01     -.01 -.03   -- 

Note. * p<.05; **p<.01. PA: Physical activity. 1. Guidance; 2. Worth Reassurance; 3. Social Integration; 4. Attachment; 5. 

Nurturance; 6. Reliable Alliance; 7. Intimacy; 8. Weight; 9. PA score; 10. Dietary Intake. Correlations above the diagonal are 

correlations for the full scales, below the diagonal are correlations using the trimmed scales. 
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Figure 1   

Illustration of the Six Correlated Factor Model After Removing Items 3 & 1 

 

 

 

Note. Item numbers are reflective of survey presentation in the Appendix which aligns with the original scale 

publication (Cutrona and Russell, 1987). 
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Figure 2  

Illustration of the Hierarchical Model After Removing Items 3 & 1 

 

Note. Item numbers are reflective of survey presentation in the Appendix which aligns with the original scale 

publication (Cutrona and Russell, 1987). 
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Figure 3 

Illustration of the Four-Factor Model After Removing Items 17 & 21. 

 

Note. Item numbers are reflective of survey presentation in the Appendix which aligns with the original scale 

publication (Cutrona and Russell, 1987). 
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Appendix 

The Weight Management Related Social Provisions Scale 

Instructions to participants: This questionnaire is about you and your relationships with other people. It 

is focused on weight management. Weight management is about either trying to lose weight or 

maintain a healthy weight. Please indicate how much you agree or disagree with each statement. 

If you feel a statement is VERY TRUE you would mark Strongly Agree. If you feel a statement REALLY 

does not describe your relationships, you would answer Strongly Disagree. 

Rating Scale:  

 1         2       3   4 

Strongly Disagree  Disagree  Agree  Strongly Agree 

 

1. There are people I know who will help me with managing my weight if I really need it. 

2. I do not have close personal relationships with other people interested in my weight 

management goals. 

3. There is no one I can turn to for guidance on managing my weight in times of stress. 

4. There are people who call on me for help managing their weight. 

5. There are people who watch their weight that enjoy the same social activities that I do. 

6. Other people do not think I am good at managing my weight. 

7. I feel responsible for taking care of someone else who is working on getting to a healthy weight. 

8. I am with a group of people who think the same way I do about managing their weight. 

9. I do not think other people respect how I work on managing my weight. 

10. If something went wrong, no one would help me with my weight management goals. 

11. I have close relationships that make me feel good about managing my weight. 

12. I have someone to talk to about weight management decisions in my life. 
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13. There are people who value my weight management skills and abilities. 

14. There is no one who has the same weight management interests and concerns as me. 

15. There is no one who needs my help managing their weight. 

16. I have a trustworthy person to turn to it I have problems with managing my weight. 

17. I feel a strong emotional tie with at least on other person who is working on weight 

management. 

18. There is no one I can count on for help with my weight management goals if I really need it. 

19. There is no one I feel comfortable talking about weight management problems with. 

20. There are people who admire my weight management talents and abilities. 

21. I do not have a feeling of closeness with anyone working on weight management. 

22. There is no one who likes to do the things that I like to do to manage my weight. 

23. There are people I can count on when sticking with my weight management goals gets really 

tough. 

24. No one needs me to help them with their weight management goals. 

Scoring: 

A summary score for each component is calculated such that a high score indicates that the individual is 

receiving that provision. Items that are asterisked should be reverse scored before summing. Sum the 

following items to derive the respective component score: 

Guidance: 3*, 12, 16, 19* 

Reassurance of Worth: 6*, 9*, 13, 20 

Social Integration: 5, 8, 14*, 22* 

Attachment: 2*, 11, 17, 21* 

Nurturance: 4, 7, 15*, 24* 

Reliable Alliance: 1, 10*, 18*, 23 


