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Abstract

Background—This study investigated diabetes (DB) and heart disease (HD) family health 

history (FHH) knowledge and changes following provision of personalized disease risk feedback.

Methods—497 adults from 162 Mexican-origin families were randomized by household to 

conditions based on feedback recipient and content. Each provided personal and relatives’ DB and 

HD diagnoses and received feedback materials following baseline assessment. Multivariate models 

were fitted to identify factors associated with the rate of “don’t know” FHH responses.

Results—At baseline U.S. nativity was associated with a higher “don’t know” response rate 

(p=0.002). Though confounded by country of birth, younger age showed a trend toward higher 

“don’t know” response rates. Overall, average “don’t know” response rates dropped from 20% to 

15% following receipt of feedback (p<0.001). An intervention effect was noted, as “don’t know” 

response rates decreased more in households where one family member (vs all) received 

supplementary risk assessments (without behavioral recommendations) (p=0.011).

Conclusions—Limited FHH knowledge was noted among those born in the US and younger 

participants, representing a key population to reach with intervention efforts. The intervention 

effect suggests that “less is more” indicating the potential for too much information to limit health 

education program effectiveness.
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Introduction

Family health history (FHH) represents the combined effects of genetic, environmental, and 

social factors that contribute to disease risk.1 Consequently, FHH is a strong predictor of 

disease, and is an important clinical tool for identifying those at increased risk of common, 

complex conditions.2,3 Knowledge of FHH has important implications for health care 

delivery, including screening and lifestyle recommendations targeted to early detection and 

disease prevention.4,5 Indeed, research suggests that, for heart disease and diabetes, an 

individual with just one affected FDR or two affected SDRs is considered to be at increased 

risk for developing these diseases.3,6–9

Consequently, FHH knowledge is highly relevant to the assessment of diabetes and heart 

disease risk. Identifying those at increased risk for these chronic conditions enables health 

professionals to recommend appropriate preventive actions, which if applied by the patient, 

have the potential to prevent disease onset.10 But, in order for this personalization in health 

care to be effective, patients must have accurate FHH information; thus, not knowing one’s 

FHH can have serious consequences for understanding and assessing chronic disease risk 

and identification of appropriate preventive strategies. Unfortunately, FHH knowledge is 

limited in the United States, as active collection of FHH information from family members 

is generally infrequent and incomplete.11,12

The need for effective programs aimed at improving FHH knowledge is particularly relevant 

for immigrant and minority families, who more often experience language and 

communication barriers between family members as well as with health care providers; less 

access to or engagement in the medical system; and lack of medical and health knowledge 

regarding the role of family health history as a risk factor for many diseases.13–19 Mexican 

Americans, for instance, comprising almost 10% of the U.S. population, are almost twice as 

likely as non-Hispanic whites to develop diabetes. Further, diabetes is a known risk factor 

for heart disease, which is one of the leading causes of death in the United States.20–22 Thus, 

it is critical to identify effective approaches for improving FHH knowledge in this at-risk 

group.

In addition to engaging this often understudied population, the current report also improves 

upon the limited literature investigating factors associated with individual’s knowledge of 

their FHH. In contrast to the traditional clinical visit recruitment, a community-based 

recruitment approach was used, which allowed access to a more diverse set of participants 

who may not have been actively engaged in the health care system.23 Moreover, a more 

sensitive measure of FHH knowledge was used based on the gold standard - a detailed three-

generation FHH assessment.24 This is distinct from the global assessments of perceived 

familiarity with FHH used in previous research.25

Despite the documented widespread lack of FHH knowledge and the importance of FHH 

information for assessing disease risk and tailoring of preventive strategies, very little 

research has examined ways to improve FHH knowledge, particularly among underserved 

minority populations at increased risk. Therefore, the current study aimed to assess FHH-

based knowledge and evaluate improvement in knowledge following an intervention among 
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a largely immigrant minority sample of Mexican origin families. Specifically, the study 

aimed to assess: 1) the demographic and health care-related characteristics associated with 

limited FHH knowledge for diabetes and heart disease at baseline assessment, 2) the 

demographic and health care-related characteristics associated with change in FHH 

knowledge at follow-up assessment, and 3) whether a family-based intervention providing 

FHH-based risk feedback can improve FHH knowledge.

Methods

Data collection

A total of 497 Mexican origin adults aged 18–75 years from 162 households in Houston, 

Texas were recruited for Project Risk Assessment for Mexican Americans (RAMA).23 Three 

or four members representing at least two generations from each household participated in a 

family-based intervention study that aimed to use FHH information to promote disease risk 

communication, encourage risk reducing behaviors, and motivate engagement in health 

promoting activities.23,26,27 Baseline and ten-month follow-up surveys were conducted 

between October 2007 and January 2010 with rolling accrual, and participants were 

compensated with a $20 gift card upon completion of each assessment. Approval for this 

research was obtained from the MD Anderson Cancer Center and the National Human 

Genome Research Institute at the National Institutes of Health (#NCT00469339).

Assessments were completed in the participants’ preferred language of either English or 

Spanish. Each participant enumerated all of his/her biological FDRs and SDRs via telephone 

survey prior to baseline data collection. The baseline survey was conducted in the home of 

each participating family. Each participating family member completed the survey 

independently on provided tablet computers; participants were asked not to discuss the 

survey questions with each other until after the assessment. Bilingual interviewers, blinded 

to household randomization, were available to answer any questions participants may have 

about survey items. Follow-up assessments were completed via telephone interview, on 

average, ten months after baseline to allow sufficient time to detect any long-term behavioral 

changes and allow for the diffusion of FHH or disease risk information within families. 

Assessments included participant socio-demographic characteristics, health care access and 

utilization, and a detailed three-generation FHH, including age at diagnosis, if known, for 

each enumerated family member. Participants were free to skip or refuse to answer any 

question on the survey or in the interview.

Household Randomization and Feedback

The primary goal of the study was to identify optimal approaches for introducing FHH-

based risk information into family systems to improve FHH knowledge and engagement in 

health promoting behaviors. Households were randomized into one of four feedback 

conditions defined by a 2×2 factorial design (Figure 1). The first factor determined which 

household members, one or all participating family members, received supplemental 

personalized FHH-based risk assessments indicating their risk of developing DB and HD 

disease in their lifetime. The second factor determined whether additional behavioral 

recommendations would be provided in conjunction with the supplemental risk assessments. 
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Behavioral recommendations focused on screening and lifestyle factors aimed at risk 

reduction.

Baseline FHH information provided by each participant was used to develop individualized 

risk feedback packets, which were mailed to each participant within one week of the 

baseline assessment.23 Feedback content was generated using Family Healthware™, the 

Centers for Disease Control and Prevention’s FHH tool.5 While every participant received a 

feedback packet with a personal pedigree depicting their individually reported FHH, 

additional content of the feedback packet was determined by participants’ household 

randomization status. Participants who received supplemental personalized risk assessments 

were provided a packet with a pedigree and separate documents referring to their heart 

disease risk and diabetes risk. The risk messages were color-coded with red, yellow, green, 

and white, indicating strong risk, moderate risk, weak (population) risk, and currently 

affected by the disease, respectively. Risk messages were based on specific algorithms that 

incorporate the number of affected FDRs, SDRs, and their age at diagnosis.3 Behavioral 

recommendations included information about screening tests for blood glucose, blood 

pressure and cholesterol, as well as lifestyle behaviors such as weight management, physical 

activity, fruit and vegetable consumption, smoking, alcohol intake, and aspirin use. Each 

recommendation was personalized to the individual participant’s reported behaviors at 

baseline and was dependent on their identified FHH-based risk level.

Measures

FHH knowledge regarding diabetes and heart disease—At the baseline and ten-

month assessments, participants indicated for each FDR and SDR whether he or she had 

been diagnosed with diabetes and/or heart disease. Available response options to these FHH 

questions were “yes,” “no,” or “don’t know.”

A measure of limited FHH knowledge was constructed based on the proportion of 

enumerated FDRs and SDRs for whom respondents selected a “don’t know” response to the 

diagnosis status questions. For instance, a participant with five FDRs and fifteen SDRs 

would have a total of twenty enumerated family members. If the participant selected the 

“don’t know” response for the diabetes diagnosis status of four of his relatives, he would be 

lacking 20% (4/20) of his FHH for diabetes resulting in a proportion of “don’t know” 

responses equal to.20. These proportions were then averaged across diabetes and heart 

disease to obtain an aggregate measure. This measure allows for the comparison of FHH 

knowledge while controlling for the differences in family size across participants. A 

difference score was computed where the baseline “don’t know” proportion was subtracted 

from the ten-month follow-up proportion. Negative values indicate improved knowledge, 

with a reduction in “don’t know” responses; positive values indicate an increase in “don’t 

know” responses.

Participant characteristics—Participant age was collected as a continuous variable and 

then categorized roughly by decades, with 18 to 29 year-olds as the youngest group and 

those 60+ years of age comprising the oldest group. Demographic characteristics included 

gender, country of birth, education level, marital status, parenthood, and a proxy for socio-
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economic status (owning both their home and car).28,29 Participants also reported their 

health insurance status and whether they had visited a health care provider in the last year. 

All participant characteristics were obtained through self-report at baseline assessment.

Statistical analysis

A conservative approach was used to estimate the required sample size for this study, one 

where family members’ FHH knowledge was assumed to be highly correlated. Power 

analyses indicated that 140 households would be required to detect a medium effect size 

(Cohen’s f =.15) using a Type I error rate of.05 and achieving a power equal to 0.80, 

controlling for covariates. Analyses presented utilize responses from 444 members of 157 

families, indicating sufficient power to address the aims of this report.

Data were analyzed in SPSS using linear regression including Generalized Estimating 

Equations with an exchangeable covariance structure to control for the clustering of 

responses within families and household feedback condition.30 Analyses for Aim 1 involved 

fitting both bivariate and multivariate models to identify participant characteristics including 

age, gender, health insurance status, health care provider visit within the last year, marital 

status, parenthood, and car and home ownership on the outcome variable, proportion of 

“don’t know” responses. The randomization process did not result in intervention groups 

with an equal distribution of proportion of “don’t know” responses to the FHH questions. To 

address this issue, we modeled the difference, or change, in proportion of “don’t know” 

responses between baseline and 10-month follow-up. Thus, analyses for Aim 2 considered 

the association between these difference scores and participant characteristics in both 

bivariate and multivariate models. Finally, to address Aim 3, both the main effects and the 

interaction between the two factors defining feedback conditions (i.e., risk assessment 

recipient and inclusion of behavioral recommendations) were entered into the model, 

controlling for the participant characteristics.

Results

Demographics

Participant characteristics for 444 participants from 157 families are shown in Table 1. We 

excluded those lost to follow-up (N=38) and those with missing data on one or more key 

socio-demographic or health care access variables (N=15) from the analysis. On average, 

participants were 41 years old (SD=15 years). At baseline, three-quarters of the participants 

identified themselves as parents, 70% were married, and just over half of the participants 

were female. The majority of these participants were not born in US (70%) and 58% had not 

completed high school. Fifty four percent of participants indicated that they owned both 

their car and their home. Further, almost two-thirds of the participants indicated that they 

had health insurance, with 90% stating that they had seen a health care professional in the 

last year. With regard to family structure, the majority (77.7%) of participating families 

included nuclear families (i.e., parents and their adult child), followed by blended families 

(12.1%) and married couples with an elderly parent living in the home (7.6%). The 

remainder generally included adult children living with their extended family (e.g., 

grandparents, an aunt and uncle).
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Aim 1: FHH knowledge by participant characteristics at baseline

The mean proportion of “don’t know” responses by socio-demographic and health care 

access characteristics at the baseline assessment are presented in Table 2. On average, 

participants did not know about 20% of their FHH at the baseline assessment. Bivariate 

associations indicate that those who are married (16% vs. 29%; p<.001), parents (16% vs. 

32%; p<.001), and those who owned both their car and their home (17% vs. 23%; p=.005) 

reported knowing more of their FHH. Participants in the youngest age group (18–29 years) 

reported a significantly higher proportion of “don’t know” responses to FHH questions 

(30%) when compared to each of the other age groups (14–17%, ps<0.001), while no 

significant differences were noted between the other age groups.

Table 3 presents the multivariate models for the proportion of “don’t know” responses at 

baseline regressed on the socio-demographic characteristics of the participants. At baseline, 

US nativity is the only significant factor in the model (p=0.002), with those in the younger 

age group showing a trend towards higher “don’t know” response rates.

Aims 2: FHH knowledge by participant characteristics at follow-up

Table 2 presents the mean “don’t know” responses by socio-demographic and health care 

access variables at ten-month follow-up and tests the change in “don’t know” responses 

between baseline and follow-up for each variable. As mentioned earlier, participants at 

baseline reported that, on average, they did not know about 20% of their FHH for diabetes 

and heart disease. At ten-month follow-up, average “don’t know” responses decreased 

significantly to 16% (p≤0.001).

On a bivariate level, significant decreases in “don’t know” responses were noted at follow-

up by US nativity (p=.001), marital status (p<.001), parental status (p<.001), education (p=.

001), and socio-economic status (p=.035), with the largest decrease seen amongst US-born 

participants, those who reported being unmarried, those without children, and those with 

higher education and socio-economic status. There were no significant differences at follow-

up in percent of “don’t know” responses by gender, health insurance status, or whether the 

participant had visited a health care provider in the last year.

Table 3 presents the multivariate model for change in proportion of “don’t know” responses 

ten months after receipt of personalized disease risk feedback for heart disease and diabetes. 

As indicated by the negative coefficients, significant decreases in the percent of “don’t 

know” FHH responses were seen for the 18–29 (p=.014) and 40–49 (p=.042) year old 

groups compared to those over 60 years, when controlling for other socio-demographic 

factors and intervention feedback condition.

Aim 3: Risk information impact on FHH knowledge at follow-up

There was a significant interaction between the two factors characterizing the feedback 

conditions (Table 3; p=.011). Surprisingly, we noted significant improvement in FHH 

knowledge among participants randomized to the intervention condition wherein one 

participating family member (vs all participating family members) received his/her pedigree 

Goergen et al. Page 6

Public Health Genomics. Author manuscript; available in PMC 2017 February 09.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



and risk assessment information without behavioral recommendations (vs with behavioral 

recommendations).

Discussion

The current report investigated factors associated with having limited FHH knowledge of 

heart disease and diabetes among members of Mexican origin families. At baseline, 

participants did not know about 20% of their FHH based on their first and second degree 

relatives. Younger participants and participants born in the U.S. had a greater proportion of 

“don’t know” responses. At follow-up, the proportion of “don’t know” responses 

significantly decreased, especially for those aged 18 to 29 years. Further, participants from 

households receiving minimal feedback information reported significantly improved FHH 

knowledge at the 10-month follow-up assessment when compared to those in the other 

feedback conditions.

At baseline, US nativity was significantly associated with reporting more “don’t know” 

responses to FHH questions when controlling for all other variables. However, nativity is 

strongly confounded with age in this sample of Mexican American immigrant families, with 

mostly younger participants being born in the US; consequently, younger participants 

reported less FHH knowledge. Considered together, younger age and nativity appear to play 

important roles in FHH knowledge, possibly due to geographical distance, social distance, or 

language barriers between the younger generations and those relatives still in Mexico or US-

based relatives born in Mexico. This notion was validated, when age, rather than nativity, 

was found to be a significant predictor of improved FHH knowledge following intervention, 

suggesting that FHH interventions may have an important role in spurring intergenerational 

transfer of FHH information.

Increased FHH knowledge allows for the development of more accurate risk perceptions and 

assessment of appropriate screening and lifestyle recommendations, which play critical roles 

in the prevention of diabetes and other risk factors associated with heart disease.31,32 For 

example, according to the American Diabetes Association, individuals with an FHH 

indicating increased risk of diabetes should begin blood glucose screening starting at an 

earlier age (i.e. 18 years vs. 45 years for general population) and screen at more frequent 

intervals.33 Thus, given that age is a key factor related to FHH knowledge, targeting 

interventions to young individuals at increased risk for chronic diseases like heart disease 

and diabetes could be an important step in disease prevention. As well, family members’ 

disease diagnoses may be leveraged as “teachable moments” for increasing communication 

of FHH across generations.34 Recognition of risk and subsequent changes in lifestyle and 

health behaviors earlier in life is more effective in the prevention of chronic diseases, further 

highlighting the benefits of targeting younger individuals by mobilizing older generation 

family members.2,3

This study also assessed the impact of a family-based FHH intervention aimed at improving 

participants’ FHH knowledge. Participants, on average, exhibited a significant decrease in 

the proportion of their FHH that they “don’t know” from baseline to ten-month follow-up, 

particularly among the 18 to 29 year old participants. Unexpectedly, providing personalized 
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pedigrees to each participating family member with only one family member receiving 

supplemental risk assessments with no lifestyle and screening recommendations was 

significantly more effective at improving FHH knowledge than all other intervention 

conditions. Perhaps the provision of risk assessments to all participating family members 

focused communication on shared disease risk, rather than identifying and reconciling 

discrepancies in their family health histories. As well, the provision of tailored behavioral 

recommendations may have focused family communication towards strategies for risk 

reduction.35,36 These results suggest that public health interventions might be improved if 

information is provided in phases so that people are not processing too much information at 

a given time. The first phase intervention would provide information aimed at increasing risk 

awareness, whereas the second phase intervention, occurring later in time, would provide 

behavioral recommendations aimed at health promotion and disease prevention. While 

promising, the intervention effect should be interpreted with the caveat that baseline “don’t 

know” responses were not equally distributed across intervention groups; as such, future 

research should investigate the robustness of these results.

Limitations

The current project has a few limitations. First, the results may not be generalizable beyond 

the Harris County-based, Mexican American population; however, this study offers an 

important foundation for further studies involving family disease risk assessment within 

other populations, including other minority and immigrant groups. Future research is 

warranted to evaluate whether these results replicate in families from different cultural 

contexts. While participants’ country of birth was known, the specific regions of birth was 

not known, thus potential regional affects cannot be evaluated herein. Also, the FHH 

information is self-reported and not verified by health care providers. However, the 

ascertained information reflects that which would be offered to providers in a clinical 

setting, with the added benefit of the ability to disentangle a “no” from a “don’t know” in 

FHH assessment. Finally, the interpersonal mechanisms that may have resulted in improved 

FHH knowledge, such as sharing of risk feedback or communication about FHH, were not 

explored in the current paper. Future research that identifies those interpersonal mechanisms 

within families that improve FHH knowledge will be imperative for designing effective 

family-based FHH interventions.

Conclusions

FHH knowledge of common chronic diseases may be limited among those who are at high 

risk for developing these conditions in their lifetime, consequently impeding the provision of 

appropriate screening and behavioral recommendations to at-risk individuals in clinical 

settings. In other words: what you don’t know can hurt you. The findings of the current 

study have important, novel implications for research and practice. Our results suggest that a 

family-based FHH feedback intervention implemented in the community setting has the 

potential to improve FHH knowledge, especially among younger family members, thereby 

resulting in more informed patients during clinical visits.2,4,37 Importantly, our findings 

show that “less is more” pointing to the potential for too much information to limit health 

education program effectiveness. Thus, family-based FHH interventions may be more 

effective in improving FHH knowledge when focused on reconciling discrepancies in 
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members’ detailed FHH, rather than providing personalized risk assessments or tailored 

risk-reducing strategies. Given that the onset of chronic diseases, such as diabetes and heart 

disease, is occurring at progressively younger ages, reaching the young, healthy population 

at potentially increased risk of disease and improving their FHH knowledge may have 

important implications in disease prevention through improved risk assessment and tailored 

behavioral recommendations.38,39
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Figure 1. 
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Table 1

Socio-demographic characteristics of study participants completing both baseline and ten-month follow-up 

assessment (N=444)

Characteristics Total (%)

Gender

 Male 196 (44.1%)

 Female 248 (55.9%)

Age Group

 18 – 20 years 138 (31.1%)

 30 – 39 years 45 (10.1%)

 40 – 49 years 110 (24.8%)

 50 – 59 years 108 (24.3%)

 60 + years 43 (9.7%)

Place of birth

 U.S. 132 (29.7%)

 Other country 312 (70.3%)

Marital Status

 Married 312 (70.3%)

 Not married 132 (29.7%)

Parental Status

 Parent 333 (75.0%)

 Not a parent 111 (25.0%)

Socio-economic Status

 Owns house and car 239 (53.8%)

 Does not own house and car 205 (46.2%)

Educational level

 < High school education 258 (58.1%)

 High school graduate/GED or above 186 (41.9%)

Insurance Status

 Any health insurance 280 (63.1%)

 No Health Insurance 164 (36.9%)

Healthcare Usage

 Healthcare visit in last year 400 (90.1%)

 No healthcare visit in last year 44 (9.9%)
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Table 2

Mean (SD) proportion of “don’t know” responses at baseline and follow-up by socio-demographic 

characteristics with bivariate test of change in proportion of “don’t know” responses by characteristic (N=444)

Characteristics Baseline Follow-up Wald p value

Overall 0.199 (.240) 0.155 (.179) 15.505 <0.001

Gender 0.093 0.761

 Male 0.215 (.263) 0.168 (.192)

 Female 0.185 (.219) 0.145 (.167)

Age Group 25.99 0.001

 18 – 29 0.304 (.299) 0.181 (.212)

 30 – 39 0.174 (.211) 0.135 (.155)

 40 – 49 0.149 (.194) 0.123 (.145)

 50 –59 0.145 (.187) 0.148 (.167)

 60 + 0.142 (.164) 0.190 (.179)

Place of Birth 10.58 0.001

 U.S. 0.299 (.275) 0.197 (.208)

 Other 0.156 (.210) 0.137 (.161)

Marital Status 16.923 <0.001

 Married 0.158 (.200) 0.149 (.169)

 Other 0.292 (.295) 0.170 (.199)

Parental Status 15.04 <0.001

 Parent 0.159 (.194) 0.145 (.164)

 Not a parent 0.317 (.314) 0.183 (.215)

SES 4.42 0.035

 Owns both house and car 0.172 (.201) 0.148 (.158)

 Does not own house and car 0.229 (.275) 0.164 (.200)

Educational Level 10.34 0.001

 < High school education 0.161 (.210) 0.147 (.163)

 High school graduate/GED or above 0.249 (.268) 0.167 (.199)

Insurance Status 1.011 0.315

 Any health insurance 0.207 (.236) 0.173 (.184)

 No health insurance 0.182 (.246) 0.124 (.166)

Healthcare Use 0.235 0.628

 Healthcare visit in past year 0.195 (.234) 0.154 (.173)

 No healthcare visit in past year 0.228 (.283) 0.167 (.224)

Note: GEE adjustment with exchangeable covariance structure to account for clustering within the family looking at change from baseline to 
follow-up for each variable separately (i.e. bivariate associations).
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Table 3

Multivariate Regression. Baseline proportion of “don’t know” responses and ten-month change in proportion 

of “don’t know” responses regressed on covariates. Ten-month change in proportion of “don’t know” 

responses considers household randomization. (N=444)

Baseline “Don’t know” 
responses [B (SE)]

p value Change in “Don’t know” responses at 
follow-up [B (SE)]

p value

Intercept 0.178 (0.057) 0.002 0.012 (.060) 0.845

Gender

 Female −0.031 (0.023) 0.181 0.013 (0.024) 0.610

 Male reference reference

Place of Birth

 U.S. 0.086 (0.028) 0.002 −0.046 (.030) 0.132

 Other reference reference

Marital Status

 Married 0.019 (0.044) 0.665 0.035 (0.039) 0.364

 Other reference reference

Parental Status

 Parent −0.068 (0.050) 0.181 0.026 (0.046) 0.577

 Not a parent reference reference

Age Group

 18 – 29 0.103 (0.056) 0.065 −0.111 (0.045) 0.014

 30 – 39 0.039 (0.040) 0.332 −0.075 (0.046) 0.106

 40 – 49 0.022 (0.033) 0.513 −0.069 (0.034) 0.042

 50 –59 0.014 (0.034) 0.675 −0.040 (0.035) 0.253

 60 + reference reference

SES

 Owns both house and car 0.006 (0.024) 0.805 −0.021 (0.022) 0.335

 Does not own house and car reference reference

Educational Level

 < HS Education reference reference

 HS Diploma + 0.011 (0.024) 0.634 −0.018 (0.026) 0.484

Insurance Status

 Health Insurance reference reference

 No Health Insurance −0.008 (0.025) 0.737 −0.034 (0.024) 0.154

Healthcare System Use

 In past year reference reference

 Not in past year −0.002 (0.044) 0.965 0.026 (0.039) 0.514

Intervention Effect

 One received RAs 0.044 (0.028) 0.117

 All received RAs reference

 No Behavioral Recs 0.020 (0.030) 0.513

 Behavioral Recs reference

 One received RAs x −0.104 (0.041) 0.011
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Baseline “Don’t know” 
responses [B (SE)]

p value Change in “Don’t know” responses at 
follow-up [B (SE)]

p value

 No Behavioral Recs

 Other (all no recs, all+recs, one+recs) reference

Note: GEE adjustment with exchangeable covariance structure to account for clustering within the family looking at change from baseline to 
follow-up for each variable separately (i.e. bivariate associations). RAs = Risk Assessments; Recs = Recommendations
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