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Abstract

Objectives. We used data from the TalaSursteglyto examine associations between dental
health experiences, social network characteristics, and levels of behavioral and psychological

acculturatiodn.one location irthe American Midvest

Methods.Starting inparishes and community organizations, we identified adtiMexican

origin living i Indianapolis, who were®lor 2" generation immigrants from Tala, Mexico.
Usingasocial networks methodologndfollowing extensive formative research, we created an
egocentricssoeial network survey and administered it viatiaface interviewsWe identified

the peers (alters) in interviewees’ (egos) personal netwdt&sasked egos about multiple oral
health and dental care variables for self and ltersa Acculturation (psychological and
behavioral).was measured with a validated tool. Through logistic and negativaddinom
regressiopwe.examined the effects of acculturation and network composition on ego’s dental

insurancesstatus, dental offigisits, and the reason forast recent dental office visit.

Results A total of 332 egos (mean age 36; 63% female) were interviewed: 90% were born in
Mexico; 45% had completed elementary school or lower; and most had low irfcacheego
named 3:9+(SD+1.9) alters in his/her personal network, for a total of 1,299 alters e a
61% female)..Both behavioral and psychological acculturatee moderately associated with
dental insurance coverage, and greater behavioral acculturation guie@doce frequent dental
care. More psychologically acculturated egos were more likelymeskntive care. Further,
egos with more highly educated networks sought care more frequently and for preventive

purposes, net of ego’s own education and acculturation.

ConclusionsThis study contextualizes acculturation of Mexigamericanswithin the personal
networks in‘which oral health discussion takes place. The findings underscoréchk cri
importance of acculturation and social netwfaétorsin shaping a sub-grougf Latincs

orientation toward dental care.

Keywords
Network science, social network analysigal health behaviors, dental health, Mexican

immigrants, MexicarAmerican
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I ntroduction

Latino aduls are disproportionatelgffected byadverse oral health outcom@ésin the case of
MexicanAmericans, the largest sygsoup of Latinosn the US., adultsare at higher risk than
otherAmericangior caries, gingivitis and chronic periodontitis. Further, Latinos use oral health
services atdower rates, including oral cancer screening and any denial tb&rerior 12

months. National.data for 2011-12 showed that Hispanic adults are more likely to age with more
complete sets of teeth compared to other ethnic groups but are also more likely foedtiose

have untréated carfesn this paper we examirthe contribution of behavioral and psychological
acculturation taral health disparities one sub-group of Latinos in the U.S. In contrast to prior
researctdescribedelow, we adopt a social network perspective which situdiedcan
Americanacculturation withirthelocal socialnetworkswhereoral health decisiemaking and

social influence take place.
Acculturationrand Oral Health

Latinosmigrating tothe U.S.arrive generally healthier thanany otheAmericans and
their seconejeneration Latinpeers despite often havinigwer socioeconomic status and
enduring.the stress of immigratfotiowever, Latino groups tend to become less healthy over
time. It has been proposed that this is attributable to the simultaneous adojiss fuéaltful
lifestyle'factors«(e.g modern Americari diet) and the erosion of traditional protective factors
The immigrant health paradox is understudied in oral health researthe lméchanissifor
this pattern, particularly with respect to dental camesy be broadly positeats follows When
Latinos move ta the 1%, they develop a uniqueet of cultural norms that blend poor attention to
preventive and clinical behaviors from pregration heritagewith Americandietary norm&—
specifically,ofteneating hghly accessible, cariogenic foods and drinks. The problem is
exacerbadd-byan increase idisposable income with which to purchase snack foods and sugary
drinks. Although thiswypothesized mechanisappears reasonabkedetailed examination of the

influences of acculturation and assimilation is necessary.

Acculturation is the set of adaptations to living withineav socioeultural context, over
time and across places; it has different dimengidisasurement is not an easy taskihase are
no universal definitions of acculturation; the diversity of conceptualization atratsnef
acculturation constructs is extendividistorically, most measures addressing the relationship of
health status and gradients of acculturatiothéspecific case of Mexicalmericars wae

limited to the individual persdranddeveloped decades ago, before recent sieiographic
This article is protected by copyright. All rights reserved
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changes in migrationMost measures rely on preferred use of language andefiition of
ethnic heritage, such as the HazZdend Cuellar scalés These are simple to obtaint they

havelimitations (see Appendix 1).

Severalpublications with an explicit research focus on acculturation and oral health have
been undertaken on Latinos in the UlBe earliest one is an assessment of HHANES -Bag2
that used Cuellar's scale, comprising scores for language use and ethdasséitation.
Another reporusing Cuellar’s scale contrasted HHANES data for Mexican Americans, Puerto
Ricans, and Cubah’s Again acculturation was considered to modifyuke of dental caréut
having dental insurance and higlerels ofeducational attainment were the most important
variables.Another study teased out differences across convenience samples from Central
America and MexictS: its reliance on use of Englisind educational attainment made the role
of acculturation fairly non-specific. Other papers about the role of accuiu@ir any minority
group in thed:S; including Latinos) on oral health have found some positive associations
between language usatthome and/or heritage, and deselants, pain'®, and visit$’ but
others didfdf2’. The ore comprehensive reviétwconcluded that there were positive, negative,
and ambiguous associations published. On the whole, however, there was a posttive eff
increased acculturation on immigrants’ use of dental care services, noting two caveats: increased
servicessmay not necessarily lead to improved oral health status, endthigarseesearch

using multidimensional scales of acculturation.

A major-gap in th@ral health disparitielterature remains becaugas not fully
understood when and hawlevantnorms are acquired, nor why immigrafdg to engage the
dental care System in ways conducive to optimal oral health out€tha¥hile acknowledging
that structurabarriers play a fundamental rolearal health disparitiéSwithin the larger
dimension.of.imimigration as a social determinant of h&althe current body of knowledge has

not sufficientlycharacterized the role of acawation inLatino oral health disparities
Social Network Perspective in Oral Health

We propose to add a network perspectivstéotaddressg such gaps the oral health
outcomes and behaviors MexicanAmericars relative to WhitesWe focusresearch on this
sub-group to reduce variati@ssociated with théiversity of national origins within Latinos.

Socal scienceesearclsubmitsthat social network dynamics underlie the acculturation process.
The acculturation careeror the timing, sequence, and combination of changes over time

following immigration —is closely linked to social ietaction with different individualgroups,
This article is protected by copyright. All rights reserved
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and institutionsvithin the mainstream cultu#&*°. Recenimmigrants interweave traditional

norms and customaith those that are newly acquirtdough contact witmainstream

American society and more establisteuigrants, or “sponsors® Understanding how and

why new gral health or dietary behaviors are adopted while other traditional drshere
retainedrequires an understanding of changes in the norms, attitudes, and information flowing

through social.networks, and of the evolving composition of immigrant social ties.

Thesocial network perspective starts with the premise that behaviors, beliefs, and values
of individuals are shaped through contact and communication with others. A sociadknedww
be defined.as a “structure of relationships linking social acfors”a “set of individuals who
are either dirgetly or indirectly connect&d"This perspctive is unique in that it embeds
individuals and their decisions, outcomes, and life opportunities in the largelr smuiext of
relationships, group membership, and commdhity Social network analysis focuses on a
target individual andgnembers ohis or her personal community network, using characteristics of
the network.to.predict wellbeing or other outcon&scial network analysis distinct from
other relational approaches (e.g., social supgsgarchin that it focuses on thguantifiable
linkages between and among network ties, permitting an evaluation of the impact of one’s
position in“aspersonal networKetwork methodsare critical for understanding oral health
disparitieshecause theghift the focus fromndividual risk factor epidemiogical approache®
a broader social structural and cultural environment on which immigrant aetioltulepends.
This change.in.focus to personal community networks is consistent with callsorattealth
literature to"address the role of infornsalurces of information and suppbrt

Thisreport adopts an egocentric network perspettiveaxamine data from the
TalaSurvey Studyan investigation intdhe nature and distribution of social network ties, oral
health risk.and.protective behaviors, and use of dentalinaepmmunity of urbarbased
Latinosof Mexican originliving in the U.S. In the present repovte exploredthe relationship
between acculturation, social network characteristics, and key experiences with dental care
systemsThese werehaving dental insurance, number of months sincedistal officevisit,

and theprincipalreasorfor the last dental office visit

Materials and M ethods

Participants and Study Procedure. Participants were urbamasedVexicanAmerican

adults, first- or second-generationmigrantswho could read and write English or Spanish.
This article is protected by copyright. All rights reserved
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They were recruiteth thefall and winter of 20130 a saturated sample of parisioes
community organizations in greater Indianapolis. Project procedures were approveldRByad
Indiana University (#1306011692). Participation included signing a letter of informeertons
Spanish or Englishfter explanations imither languageSessionsasted 2045 minutes, and
were condugted in English or Spanishquestionnaire was adapt&dm prior work’ to include
network name.generator questions and oral health domainsitéfegive refinement in focus

groups,“Spanish-English translation and back translation was undertaken.

Psychol ogical-Behavioral Acculturation Scale. We employeda Psychological-Behavioral
Acculturation Scale BAS) separately validated for Mexicakmericars inthe American
Midwest® #Th&PsychologicaBehavioral Acculturation Scale {BAS) is a seladministered
questionnaire €ontaining sixsix items and has been uspdeviously inoral health researth
It incorporates distindtehavioral and psychological acculturation donfdiffs While the
former deals.with the acquisition of adaptive behaviors to a new environmentiehe la

encompasses.norms, ideologies, beliefs, and attitudes that resemble the mainstredifTulture

Ego Dental Health Variables and Controls. We examind the relationship between
acculturation anthreedependent variables: having dental insuraxmerage (1=Yes, else 0),
the counf menths sincego’slast dental office visit, anthe “main reasdhfor ego’slast
dental office visit{1=checkup, examination, preventive, or other scheduled treatment
(‘preventive’), or 0=emergencyor havenever beerfemergency’). We alsocontroled for the
influence ofwariouggo characteristiceducation level, sexage, and percent of life spent living

in the U.S{ Descriptive statistics are in Table 1, further details are in App&ndix

Egocentric Network Research Design. Egocentric network analyseéquires information
about egos . (the focal person being interviewed) and their relationships with @etgpe(that
egos namevithin their network of peers). In the present report we focused on alters solicited
from egos using th®ral Health Matter§OHM) name generatan the questionnairet.ooking
back over the past 12 months, who are the people with whom you discussed issues about dental
health, the pegple in your life that you feel you can really count on for help when you have dental
health problems?***We asked egos detailénllow-up questions about each named alter.

To examine network influences on oral health experiences, we calculated network
variables based on aggregated characteristics of eachnregoésialters. Network size was
calculatedas thecount of OHM networlalterslisted by egos. Average education was calculated

as the average level of education amaltgrs measured on a®int scaleThere were two
This article is protected by copyright. All rights reserved
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additional binary network variables: whether or not altgr had dental insurece (1=Yes, else
0), and whether or not ego’s network was composed entirely of kin (1=Yes, else 0).

Analysis Summary and Missing Data Procedures. We assessethe relationship between
egolevel of acculturationnetwork composition, and dehhealthexperiencewith logistic
regressioafortwo binary outcome variables and a negative binomial regression for the count
outcome. Analyses were conductedamample of 301 ego respondents for whom complete data

was availableFull methodological detailicluding sample selecticarein Appendix 2.

Results

Among 301Latinos (egos) retainddr analysis, thenean age wast3/ears (range 180) and
65% weresfemalé¢Table 1) All egos indicated their parents were born in Mexico, and 90%
reported beingborim Mexico. 40% of egos had completed high schoahore Only 3%%6 of
egos had dental insurance, but 45% had a dental visit in the prior 12 months. Egos named an
average 0B.9(SD=0.1) alters irany personal network, for a total of 1,299 alters (mean age 39;
61% female)Theaveragenumber of alters irgos’OHM networkswas2.7 (SD+1.9, range 1-
9).

[TABLE 1 ABOUT HERE]

Results from logistic regression predicting whether or not ego has dentahicesur
coverage ‘are presented in Tablén2model (1), increasing psychological acculturation by 1
point (7pointsscale) increaseke odds of having dental insurance by a fagtdr.3 (p<0.001).
Behaviorahaceulturation, however, is not related to dental insurance gevdtadel (2)
introduces controls for ego characteristlosthis modelpoth greater behavioral and
psychological acculturation predict a modestease in odis of having dental insurance (both
p<0.10). Egos who are high school graduatetgvegreatereducational attainmenkhave about
twice the odds to have dental insurance (OR=2.4, p<0.01), and fearalesrginally more
likely to havednsurancthan malegOR=1.6, p<0.10). Older egos have significantly lower odds
of havingdental insuranc€OR=0.6, p<0.001), and percent of life spent inWh®. has no effect
on coverage. Model (3) introduces control variables based on the composition dEYybs’
networks. Egos with a larger network and egos with a network composed esftkigjhave
significantly lower odds to have dental insurance coverage (OR=0.8, p<0.05, and OR=0.5,
p<0.05 respectively. However, if anynember ofan ego’s OHM network hasedtal insurance

This article is protected by copyright. All rights reserved
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coverage, then ego’s odds to be insured more than triple (OR=3.6, p<0.001). Average education
level in the network has no effect, and the effects of other variables, includiacctiiuration

scalesare consistent with model (2).
[TABLE 2 ABOUT HERE]

To further delineate the relationship between acculturation and oral health experiences,
we use negativesbinomial regression to predict the count of months since egdéntakoffice
visit. For 17 egos this informatids not available andamot be inferred based on other
variables; these cases #nesomitted from this portion of the analysiodel (1) includes the
acculturatien scales/odel (2) adds ego characteristics including dental insurance coverage, and
Model (3)/adds additional OHM netwoviariables; the results are consistent acatissodels.
Looking at Model (3), psychological acculturation has no significant effect, but inageasi
behavioral acculturation predicts significantly fewer months since egoddatdl! office visit
(IRR=0.76yp=<0:05). @ facilitate interpretatioreachone-pointincrease in behavioral
acculturation@=point scaleldecreases the expected count of months since last dental office visit
by about 25%. As a point of comparison, having dental insurance reduces the expectefl count
months by about 43%elative to the uninsuredRR=0.57, p<0.01). At the network level,
increased average educatamongalterspredicts fewer months sinéastvisit (IRR=0.88,
p<0.05)In.contrast egos who have spent a larger percentage of their life in the U.S. have
significantly more months since their last visit, net of ego’s Hgje%£1.10, p<0.05). Other

variables inithesmodel are naignificant.
[TABLE 3 ABOUT HERE]

Table-4eontains logistic regressiagasultspredictingthe mainreason for ego’fast
dentalofficewvisit: whethera checkup, prevention, or planneteatmen(‘preventive’) as
opposedtoadental emergency or having never emergency’)(referencg In Model (1),
increasing behavioral acculturation by 1 point (4-point scale) increases odpshafveng been
for preventivecare by a factor of 1.2 (p<0.05); gint increase in psychological acculturation
increases,oddsf a preventivevisit by a factor of 1.4 (p<0.001The acculturation effects are
consistent irModel (2) whichintroduces control variablegcluding dental insurance coverage.
Egos with insurance have more than 3 times the odds of having sought prevamiaeher
thanseeking care foan emergenc{fOR=3.4, p<0.001). Older egos have lower odds of having
been for preventive care (OR=0.7, p<0.001); education, sex, and partenin theU.S. have

no significanteffect on ego’s reason for last dental vistodel (3) ntroduces OHM network
This article is protected by copyright. All rights reserved
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variables After controlling for ego and network characteristics, greater psychological
acculturation predicts significantly greater odds of having sought preventiveOdzed @,
p<0.05), but behavioral acculturation is ngignificant. Among the network variables, increased
averagealtereducation predicts significantly greater odds of ego having sought prevearive
(OR=1.2, p<0.05). Network size, presence of members with dental insuran&e-antyy
makeupof ©HM are nonsignificant;other variables are consistent with model (2).

[TABLE 4 ABOUT HERE]

Discussion

Drawing on anetwork science perspective and measuresailturationn one sub-group of
Latinos thespresent studyegan to shed light on three key dental heatireriences thainderlie
oral health=disparitieOur findings suggest that havibgttereducatedral healthdiscusantsin
personahetworks is associated with betexperiences, controlling for one’s own level of
education (Tables 3 and 4)is possible that higher levels of education are associated with
having mare ' knowledge or information about destalices opral hygiene practices, which are
transmitted-to-egos throughsdussioft’. Similarly, more educated alters may shape oral health
experiences through normative influence or diffusion of oral health behadwidusn, ascribing
greater'importance to good oral health may become the norm in personal social nettiorks
higher mean levels of education. Moreover, we have shown that having any network member
with dental insurance increases egos own odds of besngeid (Table 2). This suggests an
indirect effect of social networks on ego’s oral health behaviors includinghgemkire frequent

(Table 3) angreventiveerienteddental care (Table 4).

With*respect to acculturation, we found that both behavioral and psychological
acculturation predict oral health outcomes, albeit through different mechaBisthdypes of
acculturation are modestly associated with dental insurance coverage (Talde/@yer,
behavioral aceulturatiois associated witimorerecentuseof professionatervices (Table 3),
whereas psychological acculturatipredictsuse ofdental care for services generally considered
to beassociated with better losigrm outcomessuch agplanned and preventivaare (Table 4).
Notably, the findings in Tables 3-4 persist even when controlling for ego’s dentannsur
status. Furthermore, supplemental analyses using interactionprewed no evidence to
suggest that the effect of acculturation on the outcome variablesifgcsigtly different

depending upon dental insurance statirese findings suggest that the observed effects of
This article is protected by copyright. All rights reserved
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acculturation are not solely attributable to differences in access towarthe acculturation

career.

These resulteffer aninterestingcontrasto other findings on acculturation and oral
health. A study of Viethnamessigrants in Australimlemonstrated complex relationships
between behavioral and psychological acculturation and oral health attinetestavior?.
Specificallyystrong acculturation in one domain often coexisted with supedadalturation in
the othét’, with a mixed pattern of association with various changes in oral health knowledge
and pattefns of dental visifsin the present studpjgher behavioral acculturation was only
moderately associated with how recently a dental office visit had taken place; but psychological
acculturatiorpredicted patterns @égulardental visits, therefore resentadi those findings in
Australia. This 'may be because behavioral acaalion issometimegsheorized to precede
psychological acculturatigrior example, in classic models of immigrant “assimilatfdriThus,
use of planned.and preventigental visits may be associat@dh changes in oral health norms
and valuesithat.ageveloped only anore advanced stages of acculturatibms is consistent
with otherfindings presented here on the effects of percent of life spent in theug@esting
that utilization"of dental services for nemergencies may be more likely to ocat an
advanced'stage in the acculturation car€éaanges in the frequency of dental visits may be due
to a reduetion in the likelihood of oral health problems at the individual level when teahpe
has spent a larger proportion of his/her life in the U.S. Future research would $&anete
characterize.the exact effects of larger percentage of life in U.S.

The present studg novel, but has importafinitations.We used aon-random sample,
mostof whom attended Catholic churches. Although findinggareeralizablenly to the
American'Midwest and to one sub-group of Latinos, some extrapolations may be wafranted i
limited to.urbanlocations. Our conclusions may not exterather, dissimilar groups sk as
agriculturalwerkers, rural communities, or indigenous aboriginals from Mekioally, we use
an individualacculturation framework as one factooria health disparitiedut acknowledge
that this;strateggmits an investigation of important stctural influences (e.g., health systems,
public policiesy?’.

Despite these limitationdhis study makes important contributions to our understanding
of the interconnected role of social netwoakal acculturatiom oral health. Latinos tend to
have @nselyknit, female-centered networks of kin and fictive kin that reside in close
proximity*. Family obligations, kinship support, and use of family as referents are key aspects

This article is protected by copyright. All rights reserved
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of the social organization MexicanAmericanlife“®. Informal networks play a critical role in
facilitating MexicanAmericanmigration and providing expedient access to material and social
resources upon arrival, including health services. For example, English-speakogg®shave
been shown to seek general health information on behalf of monolinguistic Latines in th

networks, helping them overcome structural and individual access B4rriers

Cultural“brokering” is essential for recent immigrants, who typically have limited access
to formal healtfcare in the U.S. However, informal network involvement may also impede use
of formal servicesparticularly because cultural norms around oral health in Mexican culture
prescribe 'a more reactive orientation to dental*¢ararger, more supportive netwasnnay
decrease thefuse of fornaaid preventivéiealth care servisan Latino communities, and delay
entry into the Realth sect8rConsistent with this idean the present study we found that having
larger and more kigenteed networks reduces the odds of ego having dental insurance (Table
2).

In eoneclusion, our results suggest thatial network effects on health behaviorgy
present interesting contradictions wherein networks can be both benefica@restichining, and
this may change across the acculturation caheéeed, our findings suggest that more
acculturated'egos have qualitatively different decaiabexperiences when compared to their
less acculturated peers, perhaps because they rely less intensetyraupiadvice and support
about oral healthWe call for additionalongitudinal research to further illuminatee multiple

and dynamieoles of social networkand acculturatioin promoting oral healffi
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Table 1. Descriptive Statistics fdbependent and Independent Variables.

Mean (%) SD Min Max
Dependent variables
Ego has:dentahsurance (1=Yes) 0.4) 0 1
Ego’s nonthsssince last dental office visit 72.1 895 0 420
Ego’s kst visit was for planned or preventive  (0.4) 0 1
care (1=Yes)
I ndependent,variables
Ego characteristics
Behavioralaeeulturation 2.4 0.9 1
Psychologicalaeculturation -1.5 1.4 -4.2 3.2
High schoaol'graduater more(1=Yes) (0.4) 0
Female (1=Yes) (0.6) 0 1
Age (years) 36.6 12.2 18 70
Percent life.ind.S. 51 28 0 100
Oral Health Matter s network characteristics
Size 2.7 1.9 0 9
Any member has dental insurance (1=Yes) (0.5) 0 1
Kin-only (1=Yes) 0.4) 0 1
Average education 4.5 1.9 1 9

Notes: 301 ebsefvation®84 observations for this variable.

Table 2. Lagistic Regression Predicting that Ego Has Dental Insurance (1) Relative tolgossared (0).

1) ) 3)
Odds Ratio Odds Ratio Odds Ratio
(Lower, Upper) (Lower, Upper) (Lower, Upper)

Ego characteristics
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Behavioral acculturation 1.05 1.31+ 1.40+
(0.93,1.18) (0.96,1.79) (0.99,1.98)
Psychological acculturation 1.32%** 1.19+ 1.21+
(1.13,1.55) (0.99,1.42) (0.99,1.47)
High school'graduate 2.39** 2.21*
(1.39,4.09) (1.21,4.04)
Female 1.60+ 1.01
(0.95,1.11) (0.90,1.12)
Percent life inJ,S. 0.99 1.01
(0.90,1.11) (0.90,1.13)
Age (ogged 0.64*** 0.70*
(0.52,0.79) (0.52,0.93)
OHM network characteristics
Size 0.83*
(0.70,0.98)
Any memberihas dentadsurance 3.55%**
(1.93,6.55)
Kin-only 0.47*
(0.25,0.88)
Average education 0.92
(0.78,1.08)

Notes: 301 observations. Exponentiated coefficiBdRs) 95% confidence intervals in parentheses. + p<0.10

* p<0.05 ** p<0:01 *** p<0.001 Crudeestimates are available upon request.

Table 3. Negative Binomial Regression Predicting Number of Months Since Ego’s Last Dédiittal \D$it.

1) 2) €)
Incidence Rate Ratio Incidence Rate Ratio Incidence Rate Ratio
(Lower, Uppe)

(Lower, Upper) (Lower, Upper)

Ego characteristics
Behavioral acculturation 0.69*** 0.76* 0.76
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(0.58,0.28) (0.60,0.97) (0.59,0.97)
Psychological acculturation 0.93 0.93 0.95
(0.83,1.03) (0.84,1.03) (0.85,1.07)
Has dental insurance 0.55*** 0.57**
(0.40,0.76) (0.41,0.80)
High school graduate 0.67 0.79
(0.48,0.95) (0.55,1.13)
Female 0.86 0.91
(0.63,1.18) (0.67,1.25)
Percent life inl.S. 1.1 1.10
(1.01,1.20) (2.01,1.20)
Age (ogged 1.63 1.65
(0.91,2.93) (0.90,3.04)
OHM network characteristics
Size 1.02
(0.92,1.13)
Any memberhas:dentadsurance 0.89
(0.61,1.30)
Kin-only 0.90
(0.63,1.29)
Average education 0.88
(0.80,0.98)

Alpha (lower, Upper) 1.71 (1.48,1.97) 1.60 (1.38,1.84) 1.56 (1.35,1.80)

Notes: 284 observations. Exponentiated coefficients (IRRs), 95% confidenceliieparentheses. + p<0.1

* p<0.05 ** p<0.01 *** p<0.001 Crude estimates are available upon request.

Table 4. LogistiesRegression Predictingast Dental Office Visit wasor Planned or Preventive Care (1) Ratl
than an Emergenay Never Beerf0).

1) 2) 3
Odds Ratio Odds Ratio Odds Ratio
(Lower, Upper)

(Lower, Upper) (Lower, Upper)
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Ego characteristics

Behavioral acculturation 1.15* 1.39* 1.33
(1.01,1.30) (1.00,1.92) (0.93,1.89)
Psychological acculturation 1.47%** 1.23** 1.21*
(1.20,1.66) (1.02,1.48) (1.00,1.47)
Has dental insurance 3.41%** 3.28***
(2.01,5.80) (1.88,5.73)
High school graduate 1.56 1.24
(0.89,2.72) (0.68,2.27)
Female 0.98 0.98
(0.58,1.66) (0.57,1.69)
Percent life inJ'S. 0.97 0.96
(0.87,1.08) (0.86,1.08)
Age (ogged 0.69*** 0.58***
(0.58,0.85) (0.43,0.78)
OHM network characteristics
Size 0.91
(0.78,1.07)
Any member-has:dentaisurance 1.29
(0.71,2.37)
Kin-only 1.31
(0.72,2.40)
Average education 1.20*
(1.02,1.42)

Notes: 301 observations. Exponentiated coefficig@Rs) 95% confidence intervals in parentheses. + p<0

* p<0.05 ** p<0.01 *** p<0.001 Crudeestimates are available upon request.
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Appendix

1. Potential limitations of commonly used scales to measur e accultur ation level of people of

Mexican origin in the U.S.

Most measures rely on preferred use of language andedetiition of ethnic heritage, such as

the Hazud&andiCuellar scalésThese are simple to obtain but they have limitations. Language
used in family or work life is influenced by recency of immigration, educational bawkdy

type of oceupation, and length of time spent in the U.S. oveRalying on language use may
ignore nuances moderating acculturation derived from different waves of Mexigeantsiin

the past 30wears. Bedentification of heritage may be affected by similar faétofgat is,

Latino profiles have been assumed to be homogeneous, while in fact social and cultural variables
may fluctuate.in moveable association with other demographic and social ehgrest such as

SES. Such.consideration is important visia-the increased ‘Westernization’ of the urbanites of
modern Mexico, particularly the middle and loweiddle classes who have increasingly

supplied rigfafits in recent tinfef we were to contraobserving Mexican traditions (e.@ay

of the Dead) among rural dwellers (often of lower SES), we would find that the size of the
location.of origin or SES would likely interact with the wave of immigration thatdirotinat

person to thé"w: 3" and dso, with where in the American society such rural dweller would be
more likely-torinseft Language and heritage would be differently viewed across poorly educated

vs. collegeeducated MAs.

2. Detailed. Description of M aterials and M ethods

Participants and Study Procedure. Participantsvere recruitedhrough announcements made in
churches, through community organizations, and through flyers and posters. Participants
received monetary compensatidime TalaSurvey Study had additional protection through a
U.S. Federal government Certificate of Confidentiality to allay fears by paltpatticipants

who may have'been concerned about disclosing personal information. In this way weeanimi
selfselection of participants toward a biased group of MAs with legal residence status in the
u.s.

Dental Health Network Instrument. Egocentric network analysis acquires information about egos

(the focal person being interviewed) and their relationships with alters (people that egos name
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within their network of peers), without necessarily contacting alters ditektlthe present

report we use the Oral Health Matters (OHM) name generator to elicit a set of alters from each
ego:Looking back over the past 12 months, who are the people with whom you discussed issues

about dental health, the people in your life that you feel you can really count on for help when

you have dental health problems? This is an oral healtepecific extension of the wetnown
Important Matters (IM) name generator question, which was also included inlaSumey

study. A similar adapted version of the IM name generator has been developed and applied to
health issues'more broadly, including mental health; such functialyific name generator
questions have'been shown to more strongly predict health outcomes than functionally non-
specific name-generatdfst The DentalHealthNetwark instrument is adapted from the PhenX
Social Networks Battery. The PhenX Toolkit provides high quality, standard meésure

inclusion in health and human genetics research. It was developed by a panel dieeseand

was supported by Award Number UO1HG004597 from the National Human Genome Research
Institute. The PhenX Social Networks Battery has been well validated and usesivetyein

social scienceresearéh®

We asked egos detailed follow-up questions about each OHM alter, and used egos’

responses-to,construct variables for network characteristics.

Detailed'Description of Variables. We examined the relationship between acculturation and

three dependent variables. First, having any form of dental insurance coverage (1=Yes, else 0).
Second, theseount of months since ego’s last dental office visit. If an ego had never been to a
dental office, then their value for this variable was the count of months that théydthin the

U.S. Models predicting this variable omit 17 cases due to misaiag loecause time elapsed

since their last dental office visit was not known and could not be imputed based on other
information. Third, the “main reason” for ego’s last dental office visit (1=chggzkexamination,
cleaning, orother scheduled treatm@stemergency, or have never been). We combine
“emergency”™and “have never been” in the reference category for several reasons. First, in a
populatien‘group with substantial barriers in access to care (most of them financial), it appears
reasonable toconsider similar those delaying care because of cost, and not being able to purchase
care. Consider that 72% of respondents felt dental care costs were never or only sometimes
reasonable, or out of their budget; 76% felt they were never or only sometimes adojefar

dental care; and only 3% of respondents who had not sought dental care indicated theydnever ha
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dental problems. Given that only 11 respondents (out of 332) had no natural teeth,

edentulousness is not a mediating factor. Second, alternativesmdudeh distinguish between

these categories show only a small difference in the results, and that difference appears to be due
to a loss of sample size as opposed to substantive changes. These results are available on request.
Perhaps a_mere ideal apprbdor this outcome variable would be to estimate a multinomial

model with,3 response categories, but we would not trust results from such compleximadels

relatively small"'sample.

In our multivariate models we control for various ego characteristefR2BAS
acculturation scales, with separate behavioral acculturation (BA) and psychological acculturation
(PA) scores;sex (1=female, else 0); ego’s age in years; highest completed level of formal
schooling in"either the U.S. or Mexico (1=High school degree or higher, else 0); and pé&rcent
life lived in U.S, The latter variable was constructed by dividing ego’s repotber of
months lived.in.the U.S. since immigration by ego’s age. If an ego did not immigrate (ye., the
were born.in.the U.S.), then percent of life lived in the U.S. is 100%. A previous version of this
manuscript used U.S. citizenship status as an alternative control variable. We have removed this
variable fromthe current draft because of the sample size limitations that it impases; th
informationwas not available for approximately 9% of respondents. Furthermore, 9086 of t
sample was born in Mexico and over 70% remained Mexican citizens. The percentlife
variable helps to delineate between the participants in a more nwaagelor the interested

reader, weireport citizenship descriptive statistics below (Table A).

Table A. Ego Citizenship Status (N=332) %
Mexican Citizen 71.7
U.S. Citizen, Naturalized 8.4
U.S. Citizen, Birth 2.4
Dual U.S./MX Citizen 3.6
U.S.Permanent Resident 5.4
Missing 8.4
Total 100.0
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To examine network effects on ego’s oral health experiences, we calculated several
networkilevel variables based on the aggregated characteristics of each ego’s set of OHM alters.
These aggregated network measures were calculated using all availablerdatgds’ alters, so
if only one alter was missing data then that alter was ignored in the calculatienagfgregate
variable. Network size refers to the count of OHM alters listed by egos. Average education was
calculated-as the average level of edoceamong alters, measured on a 9-point scale.
Alternatively,“average education at the network level could be calculated psoportion of
network members with a high school degree; however, the irregular distribution wdiadle
made interpretation suspect. So we measured education at the network level using the average
OHM alter,value on the original education scale, which ranged from “No Formal Education” (1)
to “Graduate Degree” (9). There were two additional binary network varialkhesher or not
any named OHM alter had dental insurance (1=Yes, else 0), and whether or not tegwls ne

was composed entirely of kin (1=Yes, else 0).

Analysis Summiary and Missing Data Procedures. We examined the relationship between ego

level of acculturation, OHM network composition, and dental health experiences usstig logi
regressions for the two binary outcome variables and a negative binomial regreistien f

count outcome variable. Fdre purposes of this analyses we collapsed the original multilevel
data inte:332 egtevel observations. In the unaltered TalaSurvey data egos and alters represent
empirically and conceptually distinct levels of analysis; other projects based on thismphip e
multilevel modeling with alters nested in egos. However, such modeling steategienly
appropriaté to examine altasr relationshiplevel dependent variables. The focus of the present
study is to examine outcomes at the &gl (ego’s dentahisurance, dental office visits, and
reason for last visit). Because of the nature of our research interests in the present paper, we
believe that it issmost appropriate to collapse the data to thieeglo We nevertheless believe

that alter eharacteriss can have important influences on-4geel outcomes, which is why we
created network variables based on aggregated alter characteristics. The analytic approach that
we use here is arguably adequate for the collapsed sample of egos and their aggregaties! n
which togethercompose only one level of analysis. That being said, the present doalysis
assume that the egos are independent of one another; this assumption could bediifjagtfse

in the Tala community know and interact with one another on a regular basis. Consequently,

potential latent relationships among the egos could be considered a limitaticnsofitly.
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Our final sample for analysis was reached following listwise deletion of cases for which
there was missing data on any valea(®.7% of cases deletedye tested for significant
differences between the retained cases (N=301) and the cases excluded due to missing data
(N=31). Egos omitted due to missing data had significantly smaller OHM networksh(8/e
two sample ftest, twotailed p<0.05), and significantly less likely to have dental insurance
(Pearson’s,chsquared test, p<0.05), but did not differ with respect to other demographic

variables.

Model Fit Diagnostics and Robustness Checks. Model diagnostics for logisti@gression are less
straightforward/than for OLS; we assessed model (3) from Tables 2 and 4 by followera se
steps. First; wéiconducted a linktéstto assess misspecification as a result of omitted
variables. For'both Table 2 and Table 4, the é#skproduced a significant “_hat” parameter and
nonsignificant %, hatsq” parameter, which indicates that the models were correctly specified.
Second, we.conducted a Hosmer—Lemeshow goodness of fit test, which is an extension of
Pearson’s.ehsquared goodrss of fit test’. Once again, for model (3) in both Table 2 and Table
4, the testsstatistic was not significant; therefore, the models fit the data reasonably well. Third,
we examined residuals plots for problematic cases (e.g, Figure A). Two cases fall above a
standardized.residual of 3.0, which could indicate unacceptable leverage. Howanenation

of these,cases did not reveal coding errors or other obvious issues (i.e., these megy be “t
outliers). Finally, we calculated McKelvey and Zavoina’s pseutjaxRich has been shown to

be the most.comparable logistic regressippropriate alternative to thé Requently used in
OLS"*3 Rér Table 2 model (3), the’ s 0.24; for Table 4 model (3) thé B 0.26. While much

of the variation in the outcome remains unexplained, we believe that these diagtusti¢chat

our models meet acceptable standards for applied research.
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Fig A. Logistic Regression Residuals Plot
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Assessing model fit for negative binomial regression is likewise less straightforward than
in OLS. We"assessed our negativeonial regressions presented in Table 3 by following
several steps. First, the significant alpha parameters reported in Table 3 indicate that a Poisson
regression would not be appropriate due to over-dispersion in the count outcome (e.g., model (3),
o= 1.56, 95%€l: 1.35-1.80). Second, we examined the Cox and Snell ps&uabiéh is
calculated-as-asratio of the likelihood for a model including only an interceptr@vkkelihood
for the full modet**® The R of 0.17 for model (3) indicates that thelimodel is a much better
fit for the data™Third, we examined the Anscombe residuals (Figure B). In this case, we see that
there is some bias toward under prediction, and several cases that could be considered outliers.
Even so, we think that these diagnostic steps overall support the validity of bidset
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Fig B. Negative Binomial Anscombe Residuals Plot
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We checked the sensitivity of our results through a variety of robustness checks and
alternative'multivariate model specifications. Most of these analyses are available on request, but
we will de<ribe one important example here: interaction tests for the effects of acculturation.
We estimated supplemental models to check for significant interactions between acculturation
(both behavioral and psychological) and ego’s age and gender, respeativegh outcome
variable. The interaction term was only statistically significant in one instance among 12
investigated models: behavioral acculturation*ego age predicting dental insurance status
(OR=1.02¢LR"chi square = 7.23 (1), p=0.007). Consideriagttie effect size is relatively
small, however, we do not think that this one significant interaction is substammnrtant
enough to include in the main text. In other words, the bulk of the evidence suggests that the
effect of acculturation on th@utcome variables is not conditional on eithers@ge or gender.

As pointed-out.during peer review, there is an important question of access ungotbdyi
acculturation-results. One way to assess this is to split the resdésitafinsurance status, but
doing so.weuld not allow us to test for significant differences between the caouffizighe
separate models. As an alternative, we estimated supplemental models including all control
variables and an additional interaction teretvizen acculturation (both behavioral and
psychological, respectively) and dental insurance stitu@teraction ternmwas statistically

significant for either acculturation scale, whether predicting months since last dental office visit
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or reason for last visit (all p>0.05). In other words, there was no evidence to suggtst th
effect of acculturation on the outcome variables is significantly diffefepénding upon dental

insurance status.

This article is protected by copyright. All rights reserved



Page 30

References

1.

Hazuda HP, Stern MP, Haffner SM. Acculturation and Assimilation among Mexican
Americans: Scales and populatibased data. Soc Sci Q. 1988;69:687-706.

Cuellar I, Arnold B, Maldonado R. Acculturation rating scale for Mexican AcaegH:
A revision of the original ARSMA scale. Hisp J Behav Sci. 1995;17:275-304.

Cerrutti'M,"Massey DS. Trends in Mexican migration to the United States, 1965 to 1995.
In: Durand™J, Massey DS, editors. Crossing the Border. Research from the Mexican
Migration ProjectNew York (NY): Russell Sage Foundation; 2004.

Lara M, Gamboa C, Kahramanian MI, Morales LS, Bautista D&idulturation and

Latino Health in the United States:r@view of the literature and its sociopolitical context.
Ann Rev Public Health. 2005;26:367-397.

Buttepheim A, Goldman N, Pebley AR, Wong R, Chung C. Do Mexican immigrants
"import*social gradients in health to the US@c Sci Med. 2010;71:1268-76.

Orrenius PM, Zavodny M. Self selection among undocumented migrants from Mexico. J
Dev Economics. 2005;78:215-240.

Donato KM, Patterson E. Women and men on the move: Undocumented border crossing.
In: Durand.J, Massey DS, editors. Crossing the Border. Redeancithe Mexican

Migration Project. New York (NY)Russell Sage Foundation; 2004.

Valente TW. Social networks and health: Models, methods, and applications. Oxford (NY):
Oxford University Press; 2010.

Marsden P. Social Networks. In: Borgatta EF, Montgomery JV, editors. Encyclopedia of
Sociology. 2nd ed. New York (NY): Macmillan. 2000.

10.PerryBL, PescosoliddBA. Social network activation: the role of health discussion partners

in recovery from mental illness. Soc Sci Med. 2015;125:116-28.

11.MarsdensPV. Cordiscussion networks of Americans. American Soc Review. 1987;1:122-

31.

12.Freese J, Long JS. Regression Models for Categorical Dependent Variables Using Stata.

College Station: Stata Press, 2006.

This article is protected by copyright. All rights reserved



Page 31

13.Long JS. Regression Models for Categorical and Limited Dependent Variables.afous
Oaks: Sage Publications, 1997.

14. Hosmer DW, Lemeshow SA, Sturdivant RX. Applied Logistic Regression. 3rd ed. Hoboken,
NJ: Wiley. 2013.

This article is protected by copyright. All rights reserved



