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1. Background: Social Network Research
1. Research Findings

2. Next Steps
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Independent observations

Dependencies between
individuals

[o o] University of
: o Pittsburgh _ _ Diez Roux AV. Am J Public Health. 2011.
Frerichs L, Lich KH, Dave G, Corbie-Smith G. Am J Public Health. 2016.




Social networks can impact health
» Obesity
* Infectious Diseases (HIV)
» Mental Health (Depression, Drug Addiction)
» Cardiovascular Disease (Stroke)

Childhood oral health information is passed through relationships

Macdonald-Wallis et al. Am J Prev Med. 2012.
Yang et al. I Community Psychol. 2013. Metcalf et al. Health Educ Behav. 2013.
Latkin et al. Am J Public Health. 2011. lida et al. Am J Public Health. 2013.
[+ +] University of Rudolph et al. Ann Epidemiol. 2013. Nelson et al. J Dent Res. 2012.
% Plttsburgh Hanson et al. Community Dent Oral Epidemiol. 1994. Nahouraii et al. J Health Care Poor Underserved. 2008.
Heaton B. J Dent Res. 2015. Lewallen LP. Public Health Nurs. 2004.
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A set of relational methods for
systematically understanding and
identifying connections among

individuals.

Patterns in face-to-face
relationships




Examples of Social Network Variables:

* Network Size
» Centrality Measures (Degree)

» Cohesion Measures (Density)

» Similarity Measures

Proportion of connections with a
similar characteristic
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Support of Family and Friends Is More Effective than Clinician
Support in Realizing Health Goals

What do you consider the top two most effective approaches to engaging patients in order to realize
their health goals?

Fomit/fiends support [ 35>

Financial rewards for o,

healthy behaviors TR 2724
Wbutiiiadond B
through design (e.g.. cafeteria layout)
Benefit design incentives [ G 13
Financial penalties for o
unhealthy behaviors _ 12%
Peer pressure _ 8%

Subsidized wearable devices
%
(e.g. Fitbit) - 5

Taxes (e.g., on sugary beverages) - 5%

Social media - 4%

Base: 607 (multiple responses)
NEJM Catalyst (catalyst.nejm.org) © Massachusetts Medical Society
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Networks are the “active ingredients of environmental influences”
(Neurons to Neighborhoods)

ol University of McNeil, Crout, and Marazita (2012) "Oral Health", in Appalachian Health and Well-being. Eds. Ludke and Obermiller.
e PittSbUI' h Institute of Medicine. 2000. From Neurons to Neighborhoods: The Science of Early Childhood Development.
N/ g Washington, DC: The National Academies Press.
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Network Dental Use Child Preventive Dental Use

Proportion of mothers’ connections who
saw the dentist in the past year
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Cross-Sectional Study
In-person data collection on the mother’s social network
* Quantitative name-generator survey (20 min)

— .
- Qualitative semi-structured interview (40 min) ¥ ¥ ores

* Informed by community advisory board

Recruitment
Center for Oral Health Research in Appalachia (COHRA) Study
e Collected data on child oral health outcomes
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3 Staff: 2 in West Virginia and 1 in Pennsylvania

Recruitment
* Phone call, email, newsletter and annual study visits
* Interviews scheduled ahead of time

Setting
» Same location as the COHRA parent study
» Play space for children
« Thank you gift bag and books for mom and children
« $50 incentive ; e B T

PIC-COLLAGE

§
Walmart > <
Gift Card
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Characterizing the Social Network

First, mothers list connections
related to child oral health.
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COHRA Social Network and Oral Health Study 13. Perceived Dental Use - Joe

COHRA Social Network Stucdy

When was the last time JO€ saw a dentist for a check-up, exam, teeth cleaning, or other dental work?

ease select 1 response

During the past 12 months
#|Between 12 and 24 months ago

More than 24 months ago

Never

Don't Know

Refuse

N

Then, mothers answer questions
for each connection.




Inclusion Criteria
Individual

* Mother >18 years
 Child age 3-5 years
* English-speaking

Area

* Participating in COHRA in
* Pennsylvania
- West Virginia
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Sample Size: 126 Mother-child pairs




Main Outcome Variable: Child preventive dental use (binary)
» Check-up, examination, or cleaning
» Sealants applied
» Fluoride treatment applied

Main Exposure Variable: Network Dental Use (continuous, proportion)
Proportion of mother’s connections who saw a dentist in the past year

# “During the past 12 months™  _ 0/
Total # connections 0

Unadjusted Bivariate Descriptive Analyses
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Table 1. Bivariate Analysis of Family Sociodemographic Character. ‘cs, Stratified by Child Preventive Dental
Use (N=126).

Child Preventive ~ No Child Preventive
Dental Use (n=87)  Dental Use (n=39) p-value

% or Mean (SD) % or Mean (SD)

Overall % or
Mean (SD)

Family Sociodemographic Characteristics
Child Age 4.77 (1.02) 4.80 (1.04) 4.70 (0.97)
Child Dental Insurance
Private 61% 73% 33%
Public 14% 16% 10%
None 25% 10% 56%
Mother's Education
< High School or Equivalent 14% 11% 79%
Some College or Associate Degree 28% 22% 41%
Bachelor's Degree 30% 33% 23%
Master's, Doctorate or Professional Degree 28% 15% 33%
Family Income
Under $50,000 41% 30% 67%
$50,000-99,999 37% 47% 15%
$100,000 or more 16% 17% 13%
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Table 2. Bivariate Analysis of Network Characteristics, Stratified by Child Preventive Dental Use (N=126).

Child Preventive ~ No Child Preventive
Dental Use (n=87) Dental Use (n=39) p-value

Mean (SD) Mean (SD)

Overall
Mean (SD)

Network Dental Use 0.74 (0.34) 0.80 (0.29) 0.59 (0.39) <0.001
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Table 2. Bivariate Analysis of Network Characteristics, Stratified by Child Preventive Dental Use (N=126).

Child Preventive ~ No Child Preventive
Dental Use (n=87) Dental Use (n=39) p-value

Mean (SD) Mean (SD)

Overall
Mean (SD)

Network Dental Use 0.74 (0.34) 0.80 (0.29) 0.59 (0.39) <0.01

More network dental use in the Significant association between dental
mothers’ network among the group use among mother’s connections and
with a preventive dental visit child preventive dental use
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If none of the mother’s connections had dental use in the past year,
the model estimates only a 38% chance that the mother would have
taken their child for a preventive dental visit.

SERAII

If all of the mothers’ connections visit the dentist in the past year, the
model estimates a 79% chance of child preventive dental use.

B2 = AR
Universiyof 40 percentage points
‘ Pittsburgh




Unadjusted Bivariate Descriptive Analyses

Adjusted Logistic Regression controlling for the following

Child Age (continuous) Network Size (count)

Child Dental Insurance Network Oral Health Status
(4-level category) Proportion of connections with good oral health status
(continuous, proportion)

Mother’s Education Network Dental Trust
(4-level category) Proportion of connections who trust dentists (continuous,
proportion)

Family Income Network Closeness
(3-level category) Mean Relationship strength score from 1 to 10, divided by 10
(continuous, proportion)

[e ¢] University of

&7 Pittsburgh




Table 3. Logistic Regression Model on the Association between Dental Use Among Mother's Connections and
Having a Preventive Dental Visit for Her Child (N=126).

Coefficient 95% ClI p-value

Network Characteristics
Network Dental Use
Network Size
Network Oral Health Status
Network Dental Trust
Network Closeness
Family Sociodemographics
Child Age
Child Dental Insurance
None
Private
Public
Mother's Education
< High School or Equivalent
Some College or Associate Degree
Bachelor's Degree
Master's, Doctorate or Professional Degree
Family Income
Under $50,000
$50,000-99,999
$100,000 or more
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Semi-structured Qualitative Interview Domains
» Dental Utilization

 Cariogenic Diet

 Home care for teeth

» Dental Problem

Interviews were:

» Transcribed (TranscribeMe)

» Coded (Nvivo12, Template Analysis)

* Analyzed (Grounded Theory Approach)
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Well, yeah. Can you imagine bringing a
baby in? Like, what the hell is the
dentist even gonna do? They’re babies.

Okay, that sounds
miserable! | think I’'m
going to stick with [age]
three on this one.

[e ¢] University of

&7 Pittsburgh

| was told to bring both the kids
at [age] one. And | did.
And it was horrible!

That’s what my
pediatrician
recommended!




Summary of Findings

Quantitative: More dental use in a mother’s social network is significantly
associated with preventive dental use for her child (p<0.01).

Dental use

Dental use
Qualitative: Mothers are influenced by the dental health-seeking behaviors

of their Con.nections, both positively and negatively.
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* Interim data analysis with a small sample size
* Limited generalizability
 Potential measurement bias

« Validity of oral health research instruments

» Limited theoretic basis to modeling on social network
characteristics




Significance
Applies systems science to dental research
Link mother’s social network to child dental outcomes

Innovation

Further the field of social network analysis
*Negative support
*Mixed methods
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First study to use egocentric network data and methods

Adds to the literature on the impact of the social
environment on health outcomes

Potential for Public Health Impact
* First step toward Intervention
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Continue Virtual Data Collection

Secondary Data Analyses on Social Networks
« Adolescents (NIDCR R03)

Pilot an Intervention! AddHealt}}

of Adolescent to Adult Health
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Prior to COVID-19
Pandemic (n=126)

During and After the COVID-19
Pandemic (Goal N=400)

IRB Approval

IRB approval 10/30/2018

IRB modification 8/24/2020

Recruitment

In-person, email, phone

Email, phone

Consent
Process

In-person written consent

Online Click-to-Consent using
RedCap with research staff during
an “Organization Meeting.”

Social Network
Interview

In-person with play space
for children

Virtual conference (Zoom) in a
space with sound isolation and
strong internet connectivity

Incentive

[e ¢] University of
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Gift card, gift bag and
books

Load existing study gift card or
send a new gift card via snail mail




- (Confidential
Social Network St“dy COHRA Social Network Study e-Consent
Virtual Interview

Please read over the e-consent carefully before submitting. Contact Zelda Dahl at ztd4@pitt.edu with any questions
about the study or informed consent document.

Click on the link you Thank yout
received via text or email.

UNIVERSITY OF PITTSBURGH
Click on 'OPEN ZOOM 2% School of Dental Medicine
MEETINGS' (you may

not see this box).

CONSENT TO ACT AS A PARTICIPANT IN A RESEARCH STUDY
VOULINTARY CONSENT AND ALT

Principal Investigator Jacqueline Burge  Tne

University of Pittsburgh School of Dent

Departments of Dental Public Health &

Pittsburgh, PA 15261

Telephone (412) 648-8504

Enter the password in

the box and click
S})BI‘\SBI‘ Robert Wood Johnsnn Foundat
'JOIN MEETING'. GeneralInformation about Research Sudles.

You are being asked to participate in a research
of Pittsburgh School of Dental Medicine. Participi
may withdraw your consent to participate in the

By clicking ") agree.” | sgree to participae in this research study and confirm that a copy of this document was given

Study Title Impact of Mothers' Social N 3 10 e,

O agree a nat agree

Research studies are designed to obtain new info

If your comp uter has a Speake r, click the future. You may not receive any direct benel

associated with participating in research studies

the 'JOIN WITH COMPUTER AUDIO' e T o £ ke 2

You will be given a copy of this consent form ele
members who assist them, any questions you he
button. a research participant, to discuss problems, cone

University of Pittsburgh Human Subjects Protecti
— il [

Aim of the Study
The aim of this research is to study how a moth
and teeth. You are asked to participate in this st
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A Randomized Pilot Trial of a Novel
Social Intervention Tailored to Mothers

with Children at High Risk for Dental Caries [ Ay

* Peer-based caries self-management intervention

* 1:1 Coaching with Oral Health Expert and Advocacy Among Connections

 Talking with family and friends about childhood tooth decay,
Building confidence and self-worth, Conflict management skills

» Group Peer-led Sessions
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National Institute of Dental
and Craniofacial Research

NIDCR R01 DE014899

—

Robert Wood Johnson Foundation

- University of
Pittsburgh




Co-authors:
Zelda Dahl
Natalie Marquart
Linda Brown
Robert Weyant
Daniel McNeil
Richard Crout
Betsy Foxman
Mary Marazita

Umversny of
P1tts burgh




Aspers P, Corte U. What is Qualitative in Qualitative Research. Qual Sociol. 2019;42(2):139-160.

Borgatti SP, Mehra A, Brass DJ, Labianca G. Network analysis in the social sciences. Science. 2009;323(5916):892-895.

Butts CT. Revisiting the foundations of network analysis. Science. 2009;325(5939):414-416.

Chi DL, Carpiano RM. Neighborhood social capital, neighborhood attachment, and dental care use for Los Angeles family and neighborhood survey
adults. Am J Public Health. 2013;103(4):e88-95.

Christakis NA, Fowler JH. The spread of obesity in a large social network over 32 years. N Engl J Med. 2007;357(4):370-379.

Christakis NA, Fowler JH. The collective dynamics of smoking in a large social network. N Engl J Med. 2008;358(21):2249-2258.

Curry LA, Krumholz HM, O'Cathain A, Plano Clark VL, Cherlin E, Bradley EH. Mixed methods in biomedical and health services research. Circ
Cardiovasc Qual Outcomes. 2013 Jan 1;6(1):119-23.

Diez Roux AV. Complex systems thinking and current impasses in health disparities research. Am J Public Health. 2011 Sep;101(9):1627-34.

Dye BA, et al. Trends in oral health status. US, 1988-1994 and 1999-2004. NCHS Vital Health Stat 2007;11(248).

Dye BA, Arevalo O, Vargas CM. Trends in paediatric dental caries by poverty status in the united states, 1988-1994 and 1999-2004. Int J Paediatr Dent.
2010 Mar;20(2):132-43.

Frerichs L, Lich KH, Dave G, Corbie-Smith G. Integrating Systems Science and Community-Based Participatory Research to Achieve Health Equity. Am
J Public Health. 2016 Feb;106(2):215-22.

Hanson BS, Liedberg B, Owall B. Social network, social support and dental status in elderly Swedish men. Community Dent Oral Epidemiol. 1994;22(5
Pt 1):331-337.

Heaton B. Exploring social networks as determinants of oral health behaviors. J Dent Res. 2015;94 (Spec Iss A):3362.

Hruschka DJ, Brewis AA, Wutich A, Morin B. Shared norms and their explanation for the social clustering of obesity. Am J Public Health. 2011;101
Suppl 1:5295-300.

Hunter RF, de la Haye K, Murray JM, Badham J, Valente TW, Clarke M, Kee F. Social network interventions for health behaviours and outcomes: A
systematic review and meta-analysis. PLoS Med. 2019 Sep 3;16(9):e1002890.

Iwashyna TJ, Christie JD, Moody J, Kahn JM, Asch DA. The structure of critical care transfer networks. Med Care. 2009;47(7):787-793.

Kennedy-Hendricks A, Schwartz H, Thornton RJ, et al. Intergenerational social networks and health behaviors among children living in public housing.
Am J Public Health. 2015;105(11):2291-2297.

Lakon CM, Hipp JR, Wang C, Butts CT, Jose R. Simulating dynamic network models and adolescent smoking: The impact of varying peer influence and
peer selection. Am J Public Health. 2015;105(12):2438-2448.

[e ¢] University of

o
\e/

Pittsburgh




Latkin C, Yang C, Tobin K, Penniman T, Patterson J, Spikes P. Differences in the social networks of African American men who have sex with men only and
those who have sex with men and women. Am J Public Health. 2011;101(10):e18-23.

Listl S, Galloway J, Mossey PA, Marcenes W. Global Economic Impact of Dental Diseases. J Dent Res. 2015 Oct;94(10):1355-61.

Maupome G, McConnell WR, Perry BL, Marino R, Wright ER. Psychological and behavioral acculturation in a social network of Mexican Americans in the United
States and use of dental services. Community Dent Oral Epidemiol. 2016 Dec;44(6):540-548. doi: 10.1111/cdoe.12247. Epub 2016 Aug 1.

Maupome G, McConnell WR, Perry BL. Dental problems and Familismo: social network discussion of oral health issues among adults of Mexican origin living in
the Midwest United States. Community Dent Health. 2016 Dec;33(4):303-308. doi: 10.1922/CDH_3946Maupome06.

Maupome G, McCranie A. Network science and oral health research. J Public Health Dent. 2015;75(2):142-147.

Merlin JS, Westfall AO, Long D, et al. A Randomized Pilot Trial of a Novel Behavioral Intervention for Chronic Pain Tailored to Individuals with HIV. AIDS Behav.
2018;22(8):2733-2742.

Metcalf SS, Northridge ME, Widener MJ, Chakraborty B, Marshall SE, Lamster IB. Modeling social dimensions of oral health among older adults in urban
environments. Health Educ Behav. 2013;40(1 Suppl):63S-73S.

Newton JT, Bower EJ. The social determinants of oral health: New approaches to conceptualizing and researching complex causal networks. Community Dent
Oral Epidemiol. 2005;33(1):25-34.

Pullen E, Perry BL, Maupome G. "Does this Look Infected to You?" Social Network Predictors of Dental Help-Seeking Among Mexican Immigrants. J Immigr
Minor Health. 2018 Apr;20(2):399-409. doi: 10.1007/s10903-017-0572-x.

Rudolph AE, Crawford ND, Latkin C, Fowler JH, Fuller CM. Individual and neighborhood correlates of membership in drug using networks with a higher
prevalence of HIV in New York City (2006-2009). Ann Epidemiol. 2013;23(5):267-274.

Schaefer DR, Haas SA, Bishop NJ. A dynamic model of US adolescents' smoking and friendship networks. Am J Public Health. 2012;102(6):e12-8.

Sherbourne CD, Stewart AL. The MOS social support survey. Soc Sci Med. 1991;32(6):705-14.

Slusar M. Social networks and caregivers' perception of children's dental caries. J Dent Res. 2016;95(Spec Iss A):0304.

Tomar SL, Reeves AF. Changes in the oral health of US children and adolescents and dental public health infrastructure since the release of the healthy people
2010 objectives. Acad Pediatr. 2009 Nov-Dec;9(6):388-95.

US Department of Health and Human Services. Oral health in America: A report of the Surgeon General. Rockville, MD; 2000.

Valente TW. Network interventions. Science. 2012 Jul 6;337(6090):49-53.

Wasserman, Stanley, and Katherine Faust. Social network analysis: Methods and applications. Vol. 8. Cambridge university press, 1994.

Yang C, Latkin C, Tobin K, Patterson J, Spikes P. Informal social support and depression among African American men who have sex with men. J Community

[o 8] UniversityBgychol. 2013;41 (4):435-445.
O P 1ttsburgh




Jacqueline Burgette, DMD, PhD

@dJBurgetteHSR

(o o] quvemityof
&Y Pittsburgh




