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Abstract

Objective: Develop and evaluate a measure assessing helpful and harmful family/friends’ 

involvement in adults’ type 2 diabetes (T2D) self-management.

Methods: Prior mixed-methods research, cognitive interviews, and expert input informed 

measure development. We administered the measure in two studies (N=392 and N=512) to 

evaluate its factor structure, internal consistency reliability, test-retest reliability, construct, 

criterion and predictive validity.

Results: Analyses supported a two-factor solution: helpful and harmful involvement with 

internal consistency reliability α=.86 and .72, respectively. Three-month test-retest reliability was 

rho=0.64 for helpful and rho=0.61 for harmful (both p<0.001). Over 90% reported at least one 

instance of family/friend involvement in the past month. Associations with other measures of 

diabetes involvement were as anticipated (all p<.01). Helpful and harmful involvement were 
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independently associated with diabetes self-efficacy, diet, blood glucose testing and medication 

adherence cross-sectionally, adjusted for demographics and diabetes characteristics [βs 0.13–0.39 

helpful, −0.12–−0.33 harmful; all p<.05]. Harmful involvement independently predicted worse 

HbA1c (β=0.08, p=.03), and worsening HbA1c over three months (β=0.12, p=.04).

Conclusion: The Family and Friend Involvement in Adults’ Diabetes (FIAD) is a reliable and 

valid measure assessing family/friend involvement in adults’ T2D.

Practice Implications: FIAD use can inform interventions to improve social contexts in which 

adults manage diabetes.

1. Introduction

Successful self-management of type 2 diabetes (T2D) requires consistently taking prescribed 

medications, daily self-monitoring of blood glucose, and maintaining a healthful diet and 

regular physical activity. These daily activities often involve family members and close 

friends,[1, 2] who may provide instrumental support (e.g., assist with medication refills, help 

problem-solve in response to blood glucose readings),[3] and help to prioritize and support 

physical activity and healthful diet choices.[4–7] This received support makes adhering to 

the diabetes regimen easier,[3, 8–13] is associated with better self-care adherence[14] and 

self-efficacy,[15] and predicts better long-term glycemic control.[16]

However, qualitative and quantitative research indicates that family and friends can be 

involved in T2D in both helpful and harmful ways.[13, 17–20] Harmful involvement is 

multidimensional, consisting of “miscarried helping” and sabotaging.[3] Miscarried helping 

reflects an intent to be supportive (e.g., reminding the patient to avoid an unhealthy food), 

which can undermine patients’ self-efficacy, leading to interpersonal conflict[19] and, 

potentially, worse adherence due to reactance.[9, 17, 21, 22] This has been associated with 

maladaptive conflict resolution strategies[23] and may be interpreted by the receiver as 

social control.[24] Sabotaging/undermining occurs when patients’ self-care efforts are made 

more difficult by the behaviors or attitudes of others[3, 25] and is associated with worse 

adherence.[26] Harmful family/friend involvement, including both dimensions, has been 

associated cross-sectionally with worse glycemic control.[13]

Because helpful and harmful involvement are each common and often co-occur (are 

positively correlated),[9, 13, 17, 22, 25–27] examining both is critical for understanding the 

lived experience of adults with T2D.[25, 28] Observational research suggests interventions 

that successfully increase helpful involvement and decrease harmful involvement will be 

more effective in supporting diabetes self-management than those only increasing 

involvement.[11, 13] Failing to assess and address harmful involvement may be one reason 

for mixed and sometimes detrimental effects of family interventions adults with T2D.[3, 29, 

30] Prior research has demonstrated the importance of including both types of involvement 

in the same models to isolate the unique contributions each type by adjusting for the 

frequency of involvement.[13]

There is need for a measure assessing patients’ experiences of helpful and harmful 

involvement that is flexible with regard to relationship types and living arrangements.[25, 
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31] A frequently used measure assessing both helpful and harmful aspects of family 

involvement is the Diabetes Family Behavior Checklist (DFBC).[9] This measure has 

demonstrated associations with self-care behaviors and glycemic control among adults with 

T2D.[13] However, it was originally designed for adolescents with type 1 diabetes[27] and 

several items pertain to parent-child relationships and/or presume the respondent lives with 

family. However, around a third of American households are nonfamily households, 

including adults who live alone.[32, 33] Out-of-home family support is also common; 78% 

of older adults in the U.S. have weekly contact with adult children living outside their home,

[31] and up to 7 million Americans report receive support from long-distance family/friends.

[31] Thus, a comprehensive operationalization of “family support” for T2D needs to look 

beyond traditional notions of a household unit and account for patients’ experiences with 

multiple others rather than a primary “caregiver.”[25] Finally, the DFBC was developed and 

validated among predominantly Caucasian patients,[9, 27] thus more inclusive items may be 

needed.[25]

Therefore, we drew upon prior qualitative and quantitative research on family/friend 

involvement in diabetes self-management among racially/ethnically and socioeconomically 

diverse adults with T2D to develop the Family and Friend Involvement in Adults’ Diabetes 
(FIAD) measure. We then administered this new measure in two studies among adults with 

T2D to evaluate the FIAD’s performance, including its factor structure, internal consistency 

reliability, test-retest reliability, convergent validity with other measures of involvement, and 

criterion and predictive validity with diabetes self-efficacy, self-care behaviors, and glycemic 

control.

2. Measure development

Item development was informed by patients’ quotes about family/friends’ involvement in 

T2D management from a series of prior qualitative/mixed-method studies.[3, 25, 34] 

Another prior quantitative study[13] examining associations between the DFBC and self-

care and hemoglobin A1c (HbA1c) informed our decision to develop items to assess helpful 

and harmful involvement. We developed 18 new items and retained two DFBC items based 

on significant bivariate correlations with HbA1c in the prior study.[13] Goals for item 

development included (a) assessing received (i.e., experienced) support because it is more 

strongly associated with self-care adherence [14] and less conflated with need as compared 

to perceived (i.e., available if/when needed) support, (b) not presuming family/friends live 

with/near the adult with diabetes, and (c) avoiding words such as “nag” that may be 

perceived as either helpful or harmful by different respondents.[25, 28] These 20 items were 

included in a patient version and a parallel version for an important friend or family member. 

We generated several sets of Likert responses with a 5-point scale.

Next, the principal author (LSM) conducted iterative cognitive interviews by phone lasting 

20–30 minutes with five adults with T2D and two family members of (other) adults with 

T2D. Respondents answered all questions aloud before the interviewer used retrospective 

probing[35] to identify problematic/unclear phrasing and ensure the interviewee’s initial 

thoughts fit into available response options (e.g., “How did you get to that answer?”). 

Interviewees were asked if any relevant family/friend involvement was not queried. Both 
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items and response options were revised based on feedback during cognitive interviews, for 

a total of five iterations of the measure. The revised measure was reviewed by experts in 

family/friends’ involvement in diabetes (Acknowledgements) to ensure the items clearly 

assessed helpful and harmful involvement. Integration of this feedback resulted in 16 items, 

9 assessing helpful involvement and 7 assessing harmful involvement, with response options 

on a scale from 1=“never in the past month” to 5=“twice or more each week” (Appendix). 

The final FIAD measure had a Flesch readability score of 93.6 (range 0–100 with higher 

score indicating easier readability) and Flesch-Kincaid grade level of 2.1.

3. Data and Methods

We included the new FIAD measure in two studies among adults with T2D. The first was a 

cross-sectional observational study which included the FIAD alongside other measures 

related to family involvement and extracted recent HbA1c from participants’ electronic 

medical record (EMR). The second was a longitudinal randomized controlled trial (RCT) 

which included quarterly surveys and HbA1c tests. Data were entered into REDCap 

(Research Electronic Data Capture)[36] for both studies. Vanderbilt University Institutional 

Review Board approved procedures for both studies prior to recruitment.

3.1. Procedures

3.1.1. Study 1 procedures—Participants were recruited from Vanderbilt University 

Medical Center via the Mid-South Clinical Data Research Network for an observational 

study which included completion of self-report measures and consent for EMR review. 

Recruitment occurred October 2017 through April 2018. Eligible participants were adults 

18–80 years old with T2D (identified via EMR data with a validated phenotype 

algorithm[37]) who were receiving care for T2D at Vanderbilt (operationalized as having an 

outpatient visit at Vanderbilt within the prior 12 months and ≥two HbA1c values within the 

prior 18 months), had an email address in their EMR, and could read in English. Participants 

were excluded if they had conditions which likely alter family dynamics around the patients’ 

health (cancer treatment or pregnancy within prior 12 months), present a threat to health and 

longevity that might reduce the patient’s and clinician’s focus on diabetes (heart failure, end-

stage renal disease, or hospice disposition), and/or impede the patient’s ability to respond to 

self-report measures (dementia, or schizophrenia). Participants were recruited via an email 

invitation which included a link to a REDCap survey to complete informed consent and the 

survey online and a phone number if they wished to complete via phone with a research 

assistant (RA). Participants received $20. For these analyses, we include the 392 participants 

who completed all FIAD items.

3.1.2. Study 2 procedures—Participants (N=512) were recruited May 2016 to 

December 2017 from Vanderbilt Adult Primary Care clinics (57%) and Federally Qualified 

Health Centers (43%) in Nashville, TN for an ongoing three-arm RCT evaluating mobile 

phone-delivered diabetes support interventions.[38] We used multiple recruitment methods 

including letters followed by a phone call, flyers at clinics, interest cards, referrals from 

clinic staff, and in-person contact. Eligible participants were ≥18 years old with T2D who 

were prescribed at daily diabetes medication and took their medication independently (i.e., 

Mayberry et al. Page 4

Patient Educ Couns. Author manuscript; available in PMC 2020 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



not administered by a caregiver), could read English, and had a cell phone. Exclusion criteria 

included most recent HbA1c value <6.8% within the past 12 months, failing a cognitive 

impairment screen,[39] auditory limitations, inability to communicate orally, and/or inability 

to receive/send a text message as determined by trained RAs.

RAs met with interested patients privately at their clinic to verify eligibility, complete 

informed consent, administer survey instruments, and request an HbA1c test. Next, 

participants were randomized, and RAs called participants to explain the assigned condition. 

For these analyses, we use baseline data from all enrolled participants (N=512) and three-

month follow-up data from participants assigned to the control condition who completed the 

follow-up assessment (n=227). Participants received $20 for completing the enrollment 

procedures plus $35 for completing the three-month survey and HbA1c test.

3.2. Measures

Each study included the FIAD items alongside different measures of interest. In both 

studies, participants reported characteristics including age, gender, race, ethnicity, education, 

income, marital status, and years since diabetes diagnosis. Diabetes medications were 

confirmed by EMR review. Cronbach’s α values are presented from the respective sample 

for each measure.

3.2.1. Study 1 measures—Participants completed several measures assessing family/

friend involvement in their diabetes management. The Perceptions of Collaboration 

Questionnaire (PCQ)[40] measures collaborative problem solving and decision making 

which we adapted to reference the respondent’s “person most involved in your diabetes on a 

regular basis.” The PCQ assesses three aspects of respondents’ perceptions of collaborative 

coping: cognitive compensation which assesses the degree to which collaboration is needed 

to overcome cognitive deficits or decline (e.g., “I view working together as necessary 

because it is harder for me to do things by myself;” α=.80), interpersonal enjoyment which 

assesses the degree to which collaboration provides encouragement and closeness (e.g., 

“Solving everyday problems and making decisions together brings us closer together;” α=.

63), and frequency of collaboration (e.g., “We always work together to deal with really 

important decisions or solve problems;” α=.78). Each subscale consisted of three items on 

5-point response scales that were averaged to generate subscale scores ranging from 1–5.

Respondents also completed the Important Other Climate Questionnaire (IOCQ)[40] which 

assesses “autonomy support” defined as social support from family/friends which maintains 

support for the individual’s personal agency. We adapted the 6-item IOCQ to be specific to 

diabetes as the developers recommend[41] and to reference more than one important other to 

be consistent with the FIAD items (e.g., “My important others try to understand how I see 

my diabetes before suggesting any changes;” α=.88). Likert responses are averaged to create 

a scale score ranging from 1–5 with higher scores indicating more autonomy support.

Finally, we assessed participants’ perception of their family’s effectiveness in dealing with 

diabetes (“How effective is your family at dealing with troubles or issues related to your 

diabetes management?”) and their satisfaction (“How satisfied are you with your family 
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members’ involvement in dealing with troubles or issues related to your diabetes 

management?”) from 1=“not at all” to 4=“Extremely.”

3.2.2. Study 2 measures—Diabetes self-efficacy was assessed with a 4-item version of 

the Perceived Diabetes Self-Management Scale (PDSMS-4)[42, 43] which includes self-

ratings of competence to manage diabetes (e.g., “I’m generally able to accomplish my goals 

with respect to managing my diabetes;” α=0.68) on a 1=“strongly disagree” to 5=“strongly 

agree” scale. Summed scores range from 4 to 20 with higher scores indicating higher self-

efficacy.[43]

We assessed diet with two, three-item subscales from the Personal Diabetes Questionnaire 

(PDQ).[44] The “Problem Eating Behavior” subscale asks how often the respondent overate, 

ate unplanned snacks, and made poor food choices (α=0.70). The “Use of Dietary 

Information for Decision Making” subscale asks how often the respondent uses information 

about calories, carbohydrates, and grams of fat to make food decisions (α=0.83). 

Respondents rate items across the past month with options from 1=“never” to 6=“one or 

more times per day.”

We used the International Physical Activity Questionnaire–Short Form[45] to obtain MET-

minutes per week. We assessed diabetes medication adherence and blood glucose testing 

with the respective subscales of the Summary of Diabetes Self-Care Activities.[46] The 

blood glucose testing subscale consists of two items (α=0.88) and we asked the medication 

adherence questions separately for each prescribed diabetes medication and then averaged 

responses across medications.[47]

RAs obtained HbA1c results from the participants’ EMR if taken within three weeks of 

study enrollment. Otherwise, RAs either requested a blood-drawn HbA1c test be completed 

at the clinic or asked the participant to complete a mail-in kit, depending on clinic 

preference. The kits use the dried blood-spot method which has been validated against 

venipuncture.[48, 49]1

3.3. Analyses

First, we conducted an exploratory factor analysis (EFA) using FIAD data from Study 1, 

followed by a confirmatory factor analysis (CFA) using FIAD data from Study 2[50] with 

IBM SPSS statistics version 24 Amos add-on. For the EFA, we used principal component 

analysis with a varimax rotation with Kaiser normalization, retaining items with factor 

loadings >.32. For the CFA, we assessed model fit with multiple indices and associated 

thresholds [comparative fit index, CFI≥0.90; root mean square error of approximation, 

RMSEA≤0.06 with confidence interval (CI) 0.00–0.08; and standardized root mean square 

residual, SRMR<0.08].[50]

Other analyses were conducted with Stata version 14.2. FIAD item responses were averaged 

to generate index scores for helpful and harmful involvement, each ranging from 1–5 with 

1We ran sensitivity analyses to determine if adjusting for HbA1c test type in cross-sectional analyses and change in HbA1c test type in 
longitudinal analyses changed regression coefficients or p values. They did not, so, for simplicity, we present results of models without 
the HbA1c test type adjustment.
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higher scores indicating more frequent helpful or harmful involvement. We examined 

internal consistency reliability with Cronbach’s α and summary statistics for the FIAD 

scores in both samples. Because of significant skew and kurtosis of the FIAD scores, we 

used nonparametric tests and robust standard errors (type HC3)[51] which are robust to 

normality assumption violations.[52] We examined three-month test-retest reliability of the 

FIAD scores using Spearman’s rho and intraclass correlation coefficients (ICC) to assess the 

strength of correlation between the two measurement times and paired Wilcoxon rank-sign 

tests to assess systematic changes between the times.

We examined bivariate and partial associations between the FIAD scores and other measures 

of family involvement to establish convergent validity (Study 1) and with self-efficacy and 

self-care behaviors cross-sectionally to establish criterion and predictive validity (Study 2). 

To obtain a more normal HbA1c distribution, we combined study samples for analyses 

examining the cross-sectional relationship between the FIAD scores and HbA1c.

A suppression effect would be indicated if partial associations for both FIAD scores were 

larger than bivariate associations, indicating that suppressing shared variance 

(conceptualized as degree of involvement) allows for examination of the unique 

contributions of each type of involvement.[13] This is reciprocal or “cooperative” 

suppression in which the two independent variables mutually suppress irrelevant variance in 

each other.[53] Construct validity would be indicated by FIAD helpful involvement being 

positively associated with all three PCQ subscales, the IOCQ, and with perceived 

effectiveness and satisfaction and FIAD harmful involvement being negatively associated 

with the interpersonal enjoyment and frequency of collaboration subscales of the PCQ (but 

not with the cognitive compensation subscale), the IOCQ, and with perceived effectiveness 

and satisfaction. Criterion validity would be indicated if helpful and harmful FIAD scores 

were associated respectively with better and worse self-efficacy, self-care, and HbA1c in 

fully adjusted cross-sectional regression models.

Finally, we examined predictive validity by evaluating change in diabetes self-efficacy, self-

care behaviors, and HbA1c – that is, predicting the three-month outcome adjusted for the 

baseline value of the outcome, in fully adjusted models. All fully adjusted models included a 
priori covariates: age in years, gender, race (non-Hispanic White, non-Hispanic Black, 

other), education in years, diabetes duration in years, income, and insulin status (prescribed 

insulin, not prescribed insulin).

3.3.1. Missing data—Each summary score was calculated for participants responding to 

at least two-thirds of the respective items. No FIAD scores were missing in either sample. 

Seven variables used in multivariate regression analyses had missing data (≤2.5% missing 

for any one variable except 9.3% missing for income). Because casewise deletion can bias 

estimates, we used multiple imputation using chained equations with predictive mean 

matching to impute m=10 data sets for regression models.
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4. Results

Participant characteristics for each study sample are shown in Table 1. Notably, the samples 

varied with respect to race/ethnicity, socioeconomic status, prescribed diabetes medications, 

and HbA1c value distributions.

4.1. FIAD Factor Structure & Internal Consistency

We applied a two-factor solution to determine if items loaded as expected an EFA (Table 2). 

Eigenvalues for two factors were 5.6 and 2.0, explaining 46.9% of the variance. The helpful 

FIAD items each had a factor loading >.5 on Factor 1; three also had factor loadings >.4 on 

Factor 2 (Table 2). Because of the way these items are worded and their higher factor 

loadings on Factor 1, they remained indicators of helpful involvement in the CFA. The 

harmful FIAD items each had a factor loading >.32 on Factor 2; items regarding criticism/

arguing had higher factor loadings compared to items regarding undermining/sabotaging. 

We evaluated the 9 helpful and 7 harmful items in a CFA using data from Study 2 (Figure 1). 

Correlated error terms were determined a priori based on potential for shared sources of 

variation aside from the factors of interest (e.g., referencing the same self-care behavior).

[54] Each fit statistic indicated good fit: CFI=.94, RMSEA=.054 [.046, .063], SRMR=.046. 

All helpful involvement item loadings were ≥.40. As in the EFA, loadings for items 

assessing undermining/sabotaging were lower than those assessing criticism/arguing. In 

Study 1 and 2, respectively, internal consistency reliability was Cronbach’s α=0.86 and 0.87 

for the 9-item helpful involvement score and α=0.72 and 0.63 for the 7-item harmful 

involvement score. Therefore, we maintained all harmful items in a single summary score.2

4.2. Scale Characteristics

FIAD scores were similar across study samples (Table 1) and nearly all (91.6% and 92.5%) 

participants reported experiencing at least one of the items in the past month. In both 

samples, the FIAD helpful and harmful scores were moderately, positively correlated 

(rho=0.40 and 0.44, p<.001), both were right skewed (p<.001), and harmful involvement had 

significant kurtosis (p<.001).

4.3. Test-retest reliability

Test-retest reliability for the control condition participants in Study 2 was rho=0.64 for 

helpful and rho=0.61 for harmful (ps<0.001) and ICCs were 0.65 [95% CI .58, .72] for 

helpful and 0.60 [95% CI .52, .68] for harmful. There were no significant differences 

between scores at baseline and the three-month follow-up on either (paired Wilcoxon sign-

rank for helpful z=1.04, p=0.298; harmful z=0.75, p=0.452).

4.4. Construct & Criterion Validity

Table 3 shows pairwise and partial associations between the FIAD scores and other 

measures of family/friend involvement as well as outcomes (diabetes self-efficacy, self-care 

2Excluding items 5, 6, and 15 due to low factor loadings and infrequent reporting on items 6 and 15 weakened associations between 
the FIAD harmful involvement score and outcomes of interest in subsequent analyses, which reinforced our decision to retain them in 
a total harmful involvement score.

Mayberry et al. Page 8

Patient Educ Couns. Author manuscript; available in PMC 2020 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



behaviors, and HbA1c). Relationships were stronger when both FIAD scores were included 

(partial correlations) as hypothesized, except for associations with HbA1c. The FIAD scores 

correlated in expected (and opposite) directions with measures of collaborative coping, 

autonomy support, and patients’ perceptions of effectiveness of and satisfaction with support 

received. Table 4 shows results of fully adjusted cross-sectional models. Standardized 

independent associations with FIAD scores were strongest for diabetes self-efficacy, diet 

(both PDQ subscales) and medication adherence, explaining 7–11% of the variance in each 

above the a priori covariates. Due to lack of evidence for a suppression effect on HbA1c, we 

evaluated the effects of helpful and harmful involvement on HbA1c separate models 

adjusted for covariates. There was a significant independent association between harmful 

involvement and higher HbA1c (Table 2) but not between helpful involvement and HbA1c.

4.5. Predictive Validity

In fully adjusted predictive models (not shown in Tables), helpful involvement 

independently predicted increased blood glucose testing from enrollment to three-month 

follow-up (β=0.17, p=.011), whereas harmful involvement independently predicted 

worsening HbA1c from enrollment to three-month follow-up (β=0.12, p=.046). Neither 

helpful nor harmful involvement predicted change in self-efficacy, diet, physical activity, or 

medication adherence.

5. Discussion and Conclusion

5.1. Discussion

The FIAD is a reliable and valid brief measure of helpful and harmful family/friend 

involvement that was developed for and evaluated among adults with T2D. Over 90% of 

respondents endorsed at least one of the FIAD items and both the helpful and harmful scores 

were independently associated with T2D-related self-efficacy and self-care behaviors, 

pointing to the measure’s sensitivity and construct validity. We also found good internal 

consistency reliability and three-month test-retest reliability was adequate and reasonable 

given changing social dynamics over time. Furthermore, FIAD scores demonstrated 

convergent validity with other measures of family/friend involvement, including perceived 

effectiveness of and satisfaction with the involvement received. Cross-sectionally, helpful 

family and friend involvement was independently associated with greater diabetes self-

efficacy, better dietary behaviors, more physical activity, more frequent blood glucose testing 

and better medication adherence, while harmful involvement was independently associated 

with less diabetes self-efficacy, worse dietary behaviors, less frequent blood glucose testing 

and worse medication adherence. Furthermore, more harmful involvement was associated 

worse glycemic control cross-sectionally and with worsening glycemic control over three 

months.

This study is the first, to our knowledge, to find a longitudinal association between harmful 

family/friend involvement and worsening glycemic control. Family/friends may engage in 

more harmful involvement when patients have worse glycemic control, and/or experiencing 

harmful involvement may have a stronger influence on patients than experiencing helpful 
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involvement. Although both directions of causation are plausible,[1] our finding provides 

support for the latter.

We did not find, however, that helpful involvement was associated, either cross-sectionally 

or longitudinally, with better glycemic control. Furthermore, we found little evidence of 

associations between FIAD scores and changes in self-care adherence over three months 

(except for helpful involvement predicting increased blood glucose testing). Prior research 

has also found harmful involvement to be more associated with glycemic control than 

helpful involvement cross-sectionally,[3, 13] but Nicklette et al. assessed how much adults 

with T2D could “count on my family or friends to help and support me a lot with…[various 

regimen activities]” and found more perceived support was associated with improved 

outcomes over time. Therefore, this finding appears consistent with research on received 
support (helpful and harmful) for T2D, but not with the literature on perceived support 

(availability of supports if/when needed) which may play a distinct role.

It is unclear why FIAD scores were not associated with changes in more self-care behaviors 

given the association with worsening glycemic control. This could be due to use of self-

report measures of self-care behaviors (e.g., recall and social desirability bias). Using daily 

diaries, Stephens et al.[22] found diet-specific spousal involvement affected patients’ 

subsequent dietary behaviors. Harmful family/friend involvement may affect patients’ 

HbA1c through pathways other than less self-care, such as increased diabetes distress[55, 

56] and reduced motivation to cope with diabetes-related problems.[57] Finally, the 

suppression effect identified in our prior work[13] and replicated here suggests the overall 

ratio of helpful and harmful involvement may matter more than the frequency of family/

friend involvement for self-care behaviors, underlining the importance of targeting both 

types in interventions to improve social support for T2D.

Additional limitations of our approach include the potential for selection bias in the studies 

used to examine the measures’ psychometric properties and assessing test-retest reliability at 

three-months for a measure which asks the respondent about their experiences in the prior 30 

days. Strengths include our step-wise and multi-stakeholder approach to measure 

development, attention to racial and socioeconomic diversity, use of both an EFA and CFA, 

and using relatively large samples to examine the psychometric properties of the measures.

5.2. Practice Implications

Findings underline the importance of examining both helpful and harmful aspects of family/

friend involvement, using a measure appropriate for adults’ diverse social and living 

situations, and examining potential suppression effects for each outcome prior to analyses to 

determine whether the FIAD scores should be analyzed together or separately. Evidence that 

associations are stronger and in hypothesized directions when both scores are included 

indicates including both in subsequent models. Because the FIAD was designed to be 

relevant to adults with T2D, we anticipate it may be sensitive to interventions seeking to 

improve their diabetes self-management support, but future research assessing sensitivity to 

intervention effects is needed. Attempts to engage family/friends or increase “social 

support” may be ineffective or detrimental without attention to patients’ experiences of 

harmful involvement.
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Appendix.: Family and Friend Involvement in Adults’ Diabetes (FIAD)

The following questions are about certain things your friends or family members may or 

may not do to try to help you take care of your diabetes. Just think about the people closest 

to you in your everyday life – it doesn’t matter if they live with you. For each item, respond 

according to how often your friends or family members have done the behavior in the past 

month.

Never in 
the past 
month

Once in 
the past 
month

Two or 
three 
times in 
the past 
month

Once each week Twice or 
more 
each 
week

How often do your friends or family 
members… 1 2 3 4 5

1. exercise with you or ask you to exercise 
with them?

○ ○ ○ ○ ○

2. point out in front of others when you are 
eating unhealthy foods, like at a party or get 
together?

○ ○ ○ ○ ○

3. gently talk with you about taking care of 
your diabetes?

○ ○ ○ ○ ○

4. help you decide if changes should be 
made based on your blood sugar testing 
results?

○ ○ ○ ○ ○

5. bring foods around that you shouldn’t be 
eating?

○ ○ ○ ○ ○

6. tell you diabetes is your problem to deal 
with on your own?

○ ○ ○ ○ ○

7. ask how they can help you with your 
diabetes?

○ ○ ○ ○ ○

8. suggest things that might help you take 
your diabetes medicine when you are 
supposed to?

○ ○ ○ ○ ○

9. argue with you about your food choices or 
your health?

○ ○ ○ ○ ○

10. praise you for eating healthy foods or 
following your exercise routine?

○ ○ ○ ○ ○

11. criticize you for not testing your blood 
sugar?

○ ○ ○ ○ ○

12. help you choose healthy foods, by 
reading food labels or helping you choose 
from a menu?

○ ○ ○ ○ ○

13. criticize you for not exercising? ○ ○ ○ ○ ○
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Never in 
the past 
month

Once in 
the past 
month

Two or 
three 
times in 
the past 
month

Once each week Twice or 
more 
each 
week

How often do your friends or family 
members… 1 2 3 4 5

14. prepare or plan healthy foods to help 
with your recommended diet?

○ ○ ○ ○ ○

15. suggest you don’t need to take your 
diabetes medicine?

○ ○ ○ ○ ○

16. take on one of your responsibilities, so 
you can have time to exercise?

○ ○ ○ ○ ○

Scoring & Analysis:

Helpful involvement score; Average items 1, 3, 4, 7, 8, 10, 12, 14, 16 for summary score 

ranging 1–5

Harmful involvement score; Average items 2, 5, 6, 9, 11, 13, 15 for summary score ranging 

1–5

Any score with fewer than two-thirds of associated items answered should be given a 

missing value. Scales may perform better (direction and magnitude of associations) when 

including both in the same model (i.e., including both as predictors), this may depend on 

outcome.
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Highlights

• Supportive social environments theoretically improve diabetes self-

management

• Measures relevant to adults needed to assess helpful & harmful social 

involvement

• We developed a measure applicable to diverse adults agnostic to living 

situation

• Helpful & harmful scores were independently divergently associated with 

self-management

• Harmful involvement was independently associated with worsening HbA1c 

over 3 months
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Figure 1. Confirmatory factor analysis (Study 2).
Standardized factor loadings are shown on the paths from the latent variable to each 

indicator (item), all p<.001; squared multiple correlations are shown on the paths from each 

indicator to each error term, all p<.001. Curved arrows depict correlations between error 

terms that were not constrained to zero based on hypothesized shared error variance for 

certain items (correlations non-significant at p<.05 are grayed). Mean (standard deviations) 

and percent reporting a score > 1 = “never in the past month” for each item are shown across 

the bottom.
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Table 1.

Participant Characteristics.

Study 1
(N=392)

Study 2
(N=512)

Age, years (Mean ± SD) 57.5±12.2 56.0±9.5

Female (%) 50.6% 54.1%

Married/Partnered (%) 65.7% 42.4%

Race/Ethnicity (%)

 Non-Hispanic White 76.5% 46.3%

 Non-Hispanic Black 15.3% 39.4%

 Hispanic 2.3% 6.0%

 Other, including multiracial 5.9% 6.0%

Education, years (Mean ± SD) 15.8±2.6 14.1±3.1

 Less than high school degree or GED (%) 0.8% 41.7%

Income, USD (%)

 < $15,000 7.5% 32.2%

 $15,000 - $34,999 14.6% 28.8%

 $35,000 - $54,999 17.6% 14.5%

 ≥$55,000 60.3% 24.5%

Insurance Status (%) Not collected

 Uninsured 23.2%

 Public insurance only 25.4%

 Private insurance 51.4%

Diabetes duration, years (Mean ± SD) 9.7±8.0 11.1±7.9

Prescribed diabetes medication regimen (%)

 None 2.6% 0.0%

 Orals or non-insulin injectables only 77.5% 51.2%

 Insulin 19.9% 48.8%

Hemoglobin A1c, % (Mean ± SD)
a 7.2±1.5% 8.6±1.8%

 HbAlc ≥7.0% (%) 49.7% 84.8%

Family and Friend Involvement in Adults’ Diabetes

 Helpful involvement 1.9±0.9 2.0±0.9

 Harmful involvement 1.6±0.6 1.7±0.6

a
Study 1 HbA1c tests were completed median −9 [−77, 34] days from survey date; 74% were within 90 days and 99% within 365 days.

Study 2 HbA1c tests were completed median 0 [0,0] days from survey date; 99% were within 30 days. Three-month follow-up HbA1c tests were 
completed median 91 [79, 100] days post-baseline; 94% were completed 90 ± 30 days from baseline survey.
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