1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Soc Sci Med. Author manuscript; available in PMC 2019 March 12.

-, HHS Public Access
«

Published in final edited form as:
Soc Sci Med. 2018 March ; 200: 238-248. doi:10.1016/j.socscimed.2017.09.030.

Unequal interactions: Examining the role of patient-centered
care in reducing inequitable diffusion of a medical innovation,
the human papillomavirus (HPV) vaccine

Anny T. Fenton®*, Marc N. Elliott?, David C. Schwebel®, Zahava Berkowitzd, Nicole C.
Liddon®, Susan R. Tortolerof, Paula M. Cuccarof, Suzy L. Davies9, and Mark A. Schuster™i

aDepartment of Sociology, Harvard University, 33 Kirkland Street, Cambridge, MA 02138, USA
b1776 Main Street, RAND Corporation, Santa Monica, CA 90401, USA

¢Department of Psychology, University of Alabama at Birmingham, Campbell Hall 415, 1530 3rd
Avenue South, Birmingham, AL 35294, USA

dDivision of Cancer Prevention and Control, Epidemiology and Applied Research Branch, CDC,
1600 Clifton Road Atlanta, GA 30329, USA

eDivision of Adolescent and School Health, CDC, 1600 Clifton Road Atlanta, GA 30329, USA

fDepartment of Health Promotion and Behavioral Sciences, University of Texas School of Public
Health, 1200 Pressler Street, Houston, TX 77030, USA

9Department of Health Behavior, UAB Center for the Study of Community Health, 1665 University
Boulevard, Birmingham, AL 35294, USA

hDivision of General Pediatrics, Boston Children’s Hospital and Department of Pediatrics, Harvard
Medical School, Enders, 300 Longwood Avenue, Boston, MA 02115, USA

iKaiser Permanente School of Medicine, 100 South Los Robles Avenue, Pasadena, CA 91106,
USA

Abstract

Rationale: Studies of inequities in diffusion of medical innovations rarely consider the role of
patient-centered care.

Objective: We used uptake of the human papillomavirus (HPV) vaccine shortly after its licensing
to explore the role of patient-centered care.

Methods: Using a longitudinal multi-site survey of US parents and adolescents, we assessed
whether patient-centered care ratings might shape racial/ethnic and socioeconomic gaps at two
decision points in the HPV vaccination process: (1) Whether a medical provider recommends the
vaccine and (2) whether a parent decides to vaccinate.
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Results: We did not find evidence that the association of patient-centeredness with vaccination
varies by parent education. In contrast, parent ratings of providers’ patient-centeredness were
significantly associated with racial/ethnic disparities in parents’ reports of receiving a HPV
vaccine recommendation from a provider: Among parents who rate patient-centered care as low,
white parents’ odds of receiving such a recommendation are 2.6 times higher than black parents’
odds, but the racial/ethnic gap nearly disappears when parents report high patient-centeredness.
Moderated mediation analyses suggest that patient-centeredness is a major contributor underlying
vaccination uptake disparities: Among parents who report low patient-centeredness, white parents’
odds of vaccinating their child are 8.1 times higher than black parents’ odds, while both groups are
equally likely to vaccinate when patient-centeredness is high.

Conclusion: The results indicate that patient-centered care, which has been a relatively
understudied factor in the unequal diffusion of medical innovations, deserves more attention.
Efforts to raise HPV vaccination rates should explore why certain patient groups may be less
likely to receive recommendations and should support providers to consistently inform all patient
groups about vaccination.
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Introduction

Social, economic, and behavioral risk factors have long been linked to racial/ethnic and
socioeconomic status (SES) disparities in healthcare and health outcomes (Berkman et al.,
2014; Phelan and Link, 2005). The uptake of new and innovative medical technologies
contributes to these disparities. Research indicates that racial/ ethnic and SES disparities in
health increase after medical innovations because racial/ethnic minorities and persons with
low SES are less likely to have access to these innovations (Chang and Lauderdale, 2009;
Ferris et al., 2006; Glied and Lleras-muney, 2008; Wang et al., 2012).

Fundamental cause theory, which emphasizes individuals’ agency or ability to access a
medical innovation, is a primary explanation for disadvantaged groups’ and racial/ethnic
minorities’ low uptake rates of health innovations (Mackenbach, 2012). Fundamental cause
theory’s attention to individuals’ resources, though, leads to less focus on how medical
professionals and their interaction with patients may shape diffusion inequities. By
examining odds of HPV vaccine initiation and medical providers’ recommending the HPV
vaccine shortly after the vaccine’s 2006 US release, we assess whether patient-centered care
(PCC) contributed to racial/ethnic and SES gaps at different stages of vaccine uptake. Using
a three-site longitudinal survey of 5,147 adolescents and their parents, we examine whether
PCC affects inequities at two decision-making points in a medical technology’s adoption:
(1) Whether a medical provider recommends the technology and (2) whether a patient/
caregiver chooses to adopt it.
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2. Background and theoretical motivation

2.1. Fundamental cause theory and medical innovation diffusion

Fundamental cause theory focuses on individuals’ agency to be aware and take advantage of
new medical information and innovations to mitigate health risks and improve and maintain
health. One’s ability to adopt new practices is a function of flexible resources e knowledge,
money, power, prestige, and beneficial social connections e that typically vary by race/
ethnicity and SES (Link and Phelan, 1995). Consequently, many studies use fundamental
cause theory to explain why more advantaged groups are first to adopt new health behaviors
or medical procedures (Hernandez, 2013; Korda et al., 2011; Link, 2008) and why SES and
racial/ethnic health disparities grow after drug and other treatment advances (Chang and
Lauderdale, 2009; Glied and Lleras-muney, 2008).

Theoretical emphasis on patient resources has led researchers to focus on factors that shape
access to and awareness of medical innovations prior to clinical interactions. These studies
typically investigate individuals’ knowledge, attitudes, and understanding regarding the
innovation (Link, 2008; Polonijo and Carpiano, 2013) and examine racism and stigma as
mediating factors that affect SES, segregation, and psychological stress, which then shape
health outcomes (Hatzenbuehler et al., 2013; Phelan and Link, 2015). Thus, studies of
inequities in diffusion of new medical technologies have paid less attention to other actors’
agency, for instance, the role of healthcare professionals and their interactions with patients.
For exceptions, see Freese and Lutfey’s (2011) discussion of fundamental causes’ effects at
an institutional level and Hernandez’s (2013) study of how routine provider
recommendations were associated with reduced SES disparities in use of prenatal
supplements. Additionally, it is difficult to measure when individuals’ resources are
leveraged, so researchers rely on racial/ethnic and SES disparities (and their trends) as
evidence that fundamental causes are at play, which obscures potential causal pathways
(Mackenbach, 2012; Miech et al., 2011). Consequently, we focus on Freese and Lutfey’s
(2011) “metamechanism” concept, which refers to mechanisms that link disadvantaged
groups and health outcomes. We explore PCC as a potential metamechanism through which
healthcare professionals shape inequities in the adoption of medical innovations.

2.2. Patient-centered care

The relationship between medical provider and patient has received much attention since
Talcott Parsons’ (1951) initial investigations. Parsons theorized that typical patient-provider
relations consisted of a paternalistic and authoritative doctor role and a complementary
“sick” patient disavowed of responsibilities other than the desire to get well and obligation
to follow doctor recommendations. Conceptions of effective patient-provider care have
changed over time due to governmental policy emphasizing patient-centeredness, patients’
increased access to information, medical reforms that empowered patients, and the
pharmaceutical industry’s emphasis on consumerism (Conrad and Leiter, 2004). Researchers
have argued that these changes have led to a drastic shift from the traditional roles theorized
by Parsons (Boyer and Lutfey, 2014; Heritage and Maynard, 2011), fostering a more patient-
centered model that emphasizes power-sharing. While perspectives on how providers should
facilitate patient-centeredness vary (Roter and McNeilis, 2003), core tenets center on
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providers showing support and respect for patients during medical visits, facilitating
patients’ participation in decision-making, and providing information (Epstein et al., 2005;
Schuster, 2015; Street et al., 2007).

Many studies find that PCC differs by race/ethnicity and SES. On average, providers are less
patient-centered when interacting with racial/ethnic minorities: providers spend less time
and communicate less with minority patients than white patients (Cooper et al., 2003;
Stivers and Majid, 2007), express less warmth (Hausmann et al., 2012), offer less
information (Gordon et al., 2006), are perceived as less respectful (Blanchard and Lurie,
2004), and are more verbally dominant (Johnson et al., 2004). Similar patterns are found for
SES differences (Fiscella et al., 2002; Toomey et al., 2016). Patient behavior may also differ
during visits: Some studies have found that, on average, racial/ethnic minorities and people
with low SES participate less and express less warmth in visits compared to whites and
higher SES persons (Gordon et al., 2006; Johnson et al., 2004), possibly due to discomfort
or prior negative health-care experiences.

Others have similarly focused on how providers’ interactions with patients may differ by
patients’ “cultural health capital.” This type of capital is rooted in Bourdieu’s (1977)
theoretical construct of cultural capital whereby cultural skills, practices, and products such
as style of speech, dress, eating habits, and scientific knowledge are non-financial forms of
capital that connote levels of prestige and class membership. Cultural health capital focuses
on cultural capital that is valuable to the medical encounter such as medical knowledge and
terminology and the capabilities to convey medically relevant knowledge, change
interactional styles, and convey self-discipline (Shim, 2010). Like cultural capital, valued
cultural health capital is associated with high SES. Therefore, high SES patients may
navigate the medical system more effectively and thus achieve better health outcomes than
low SES patients. Many studies find that providers have higher PCC with patients with
greater communication skills and health literacy, traits central to cultural health capital and
associated with higher SES (Dubbin et al., 2013; Street et al., 2007). Providers may
therefore engage more easily with and form more favorable opinions of patients with high
cultural health capital, fostering better interactions and care.

Racial/ethnic and SES disparities in PCC suggest a potential metamechanism through which
fundamental causes contribute to health inequities. The difference in access to high patient-
centeredness is problematic because it has been linked to higher-quality medical care and
improved health outcomes: Patient-centered interactions are associated with higher levels of
patient understanding, trust in physicians, adherence (Beach et al., 2006; Blanchard and
Lurie, 2004; Fiscella et al., 2004), treatment decision-making (see Arora (2003) for a
review), emotional health (Heyland et al., 2006; Ong et al., 2000), reduced symptoms (L.ttle
et al., 2001), and more effective medical follow-up by providers (Epstein et al., 2005;
Stewart et al., 2000). We therefore expect disparities in PCC to be linked to HPV
vaccination.

2.3. HPV vaccine as an empirical case

The following study tests whether PCC contributes to racial/ ethnic and education disparities
in a medical technology’s diffusion. We use the HPV vaccine as an empirical case for
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several reasons. First, it is a medical innovation because it is the first vaccine to prevent
HPV-related cancers. Second, the vaccine’s widespread availability and eligibility lets us
explore a medical innovation’s broad adoption. In 2007, the CDC recommended that all 11-
year-old females initiate the three-dose HPV vaccine series and that the vaccine could be
given from the ages of 9 to 26. The federal Vaccines for Children Program also began
covering the HPV vaccine’s cost for uninsured children. Third, adoption is measurable as
whether a dose was received. Fourth, a medical innovation’s uptake has several phases. The
HPV vaccine allows us to explore inequities at two key decision points that we expect PCC
to affect: (1) Whether a provider recommends the vaccine and (2) whether a child is
vaccinated.

We believe our study can help illuminate underlying causes of disparities since our data
capture information about the medical visit experience that could affect the uptake of
medical innovations. Researchers are often unable to explore potential sources of disparities
in uptake because they lack pertinent data. Consequently, these studies rely on disparities’
presence as evidence of fundamental causes. For instance, by separating the vaccination
process into several stages, Polonijo and Carpiano (2013) find evidence that fundamental
causes contribute to disparities since minority and low SES parents are less likely to be
aware of the HPV vaccine. However, while they theorized that fundamental causes
contributed to disparities in provider vaccine recommendations and vaccination, they could
not investigate these inequities’ potential sources because the study’s dataset, National
Immunization Survey of Teens (NIS-Teen), has limited general medical visit and health-care
access data.

We build on Polonijo and Carpiano’s (2013) findings by assessing PCC’s role in HPV
vaccine decision-making using the Healthy Passages survey, which includes parents’ reports
of interactions with their child’s medical provider. We hypothesized that PCC is associated
with parents’ odds of receiving a provider recommendation and of vaccinating, but that
effects differ by race/ethnicity and education. Based on provider bias studies, we
hypothesize that gaps between whites and minorities decline as PCC improves since
meaningful interactions are theorized to reduce bias (Allport, 1979). Based on the cultural
health capital literature, we expected parents’ odds of receiving a provider recommendation
and vaccinating to improve as PCC increases regardless of educational attainment. However,
because more educated parents have higher levels of cultural health capital than less
educated parents, we expect PCC’s effect would be greater for more educated parents.

3. Method

This study uses Healthy Passages, a longitudinal survey about adolescent health-related
behaviors that followed 5,147 students from fifth to tenth-grade and their primary caregivers
from three metropolitan areas: Birmingham, Alabama, Los Angeles, California, and
Houston, Texas. Fifth-grade data were collected from August 2004eSeptember 2006 (Wave
1), with follow-up two and five years later in seventh-grade and tenth-grade, respectively
(Waves 2 and 3). For more information about Healthy Passages, see Schuster et al. (2012)
and Windle et al. (2004).
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Students and their parents were selected using a 2-stage probability sampling procedure,
which sampled schools first. Schools’ probability of selection was weighted based on size
and minority population relative to racial/ethnic targets. In the second stage, all fifth-graders
enrolled in public schools with fifth-grade class enrollments of at least 25 students were
recruited. Among 11,532 students in the sampled schools, parents of 6663 children (58%)
consented. Ultimately, 5,147 (77%) children and their parent participated in the study. Each
parentechild dyad completed computer-assisted personal interviews and audio-computer-
assisted self-interviews (for sensitive questions) in English or Spanish.

3.1. Dependent variables

3.1.1. Provider recommendation—Measured in Wave 3, parents indicated whether
their child’s healthcare provider recommended the HPV vaccine (coded “No” = 0; “Had not
seen doctor since vaccine licensing” = 0 (less than 1%); “Yes” = 1). While studies find
parents accurately recall HPV vaccination at a higher rate than other vaccines (over 95%)
(Dorell et al., 2011) and recall ability does not differ by race/ ethnicity or SES (Apte et al.,
2015), no known study tests whether parents accurately report receiving a provider vaccine
recommendation or whether patient characteristics affect recall. Therefore, studies of HPV
vaccine recommendations have relied on parent surveys (Allen et al., 2010; Darden et al.,
2013; Polonijo and Carpiano, 2013; Reiter et al., 2009).

Studies have validated patient recall as measures of visit components such as prescribing,
procedures, and counseling (Brown and Adams, 1992; DiMatteo et al., 2003; Mangione-
Smith et al., 2015). Additionally, studies find no racial/ethnic or SES differences in patients’
ability to accurately recall visit communications comparable to a provider recommendation
such as counseling, health discussions, and diagnosis (Flocke and Stange, 2004; Sciamanna
et al., 2004). Furthermore, studies find patient recall more accurate than medical records
(Shaikh et al., 2012; Stange et al., 1998). Additionally, studies of parent ability to recall
healthcare experiences such as medications, number of healthcare visits, and illness
demonstrated high accuracy and no differences by background (Kuriyan et al., 2014;
Minkovitz and Strobino, 2005)

3.1.2. Adolescents’ HPV vaccination status—Measured in Waves 2 and 3, parents
could answer if their child received all three, one to two, or no shots. Parents’ responses are
categorized as “The adolescent receiving at least one dose of the HPV vaccine as of Wave 3”
=1 or “No doses” = 0.

3.2. Independent variables

3.2.1. Patient-centered care—Measured as parents’ Wave 3 ratings of how often their
child’s provider spends enough time with the child, listens to the parent, respects their
family’s values, gives the parent wanted information, and treats the parent like a partner.
Parents could respond ‘Never,” ‘Sometimes,” ‘Usually,” or ‘Always.’

We used principal component analysis to create a single component that explained 67% of
the variance among the five items, suggesting that the measures primarily assess a single
construct. Higher scores indicate better parent ratings and thus higher PCC. The component
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is standardized so mean score equals zero and a one-unit change indicates a one standard
deviation change in PCC.

Prior studies validate the use of patient reports of PCC based on comparison to third-party
observations of provider behavior (see O’Keefe for a review of parent reports (2001) and
“Patients Assessment of Their Care” (1988) for a review of patient reports) and find no
racial/ethnic or SES differences in how patients assess PCC (Cooper et al., 2003; Fiscella et
al., 2004; Weinick et al., 2011).

3.2.2. Racel/ethnicity—Measured for parents as Hispanic, non-Hispanic white, non-
Hispanic black, and non-Hispanic other. Other category includes Asians, American Indian/
Alaska Native, Native Hawaiian/Pacific Islander, multiracial responses, and a write-in
category.

3.2.3. Education—We dichotomized education as less than a high school degree versus
at least high school degree because we hypothesized that parents without a high school
degree might have different healthcare experiences compared to more educated parents. We
created and tested several other education cutoffs, but found no differences in effect
direction or significance (see online appendices). To test whether household income had an
effect size in addition to parent’s education, we created a component term whereby each
observation was assigned the difference between their income and their education level’s
mean income. We found no difference (analyses not shown).

3.3. Control variables

We controlled for healthcare access, quality, and knowledge, important mechanisms that
fundamental cause theory argues produce SES and race/ethnicity diffusion disparities. These
included whether a child has health insurance including Medicaid, has a personal doctor, or
received healthcare in the past year, and the place of care (“Doctor’s office/Hospital
outpatient department” = 0, “Other” = 1). To gauge parents’ HPV vaccine knowledge and
awareness, we controlled for parent’s Wave 2 vaccination intentions (Not likely at all/Not
too likely = 0, Somewhat likely/Very likely = 1).

If providers and parents are uncomfortable discussing sex or do not believe the child is
sexually active, they may be less likely to recommend the vaccine or to vaccinate (Gilkey et
al., 2015). Therefore, we measured adolescents’ communications about sex with parents and
providers. These included adolescents’ reports of whether their doctor discussed
contraception, parents told them about sex (At least once = 1, Never 0) or to wait until
marriage for sex (Never = 0, At least once 1), and closeness to parent (Not at all/\ery little/
Somewhat = 0, Quite a bit/\Very much = 1).

Since older teens are eligible for vaccination for a longer period, we dichotomized
adolescents’ age in seventh grade (10-12 years = 0; 13-15 years = 1). Sexual activity is
measured prior to seventh grade (No sexual activity = 0, Kissing/Touching/Oral and genital
sex = 1). We categorized sexual activity in several ways, but effect sizes did not differ
(analyses not shown).
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Because providers believe that time constraints limit opportunity to discuss the HPV vaccine
(Perkins et al., 2014), we controlled for child health, a potential proxy for additional time
providers need to discuss other health matters. Parents’ Wave 3 responses “Excellent,” “Very
good,” and “Good” are categorized as ‘no serious health issues’ = 0 and “Fair” and “Poor”
as ‘serious health issues’ = 1. Parents’ demographic characteristics included age, marital
status, employment status, US born, and place of residence.

We controlled for place of residence because vaccine controversies that may shape the
vaccination process vary by region. For instance, the anti-vaccine movement is strong in
southern California (Gottlieb, 2010). Similarly, Texas Governor Perry issued an executive
mandate in February 2007 that adolescent girls receive the HPV vaccine. The mandate was
quickly overridden in April 2007 before implementation. However, the controversy
(Colgrove, 2010) may have affected providers’ and parents’ vaccination choices in Houston
during Healthy Passages’ Wave 2 data collection (August 2006eSeptember 2008).

3.4. Model samples

Our study is based on 2,190 girls and their parents who participated in all three waves and
answered at least one question about HPV vaccination or about receiving a provider
recommendation (84% of girls who completed the baseline survey and 99.9% of girls who
completed all three waves). Boys were omitted because the HPV vaccine was not
recommended for males until 2011, after the completion of Waves 1 and 2. Because 213
cases (9.7%) were missing one or more variables, we used Stata 14’s ‘mi’ multiple
imputation procedure to impute ten datasets for independent variables. There was no
systematic non-response: No variable was missing in more than 4% of cases. We did not
impute values for provider recommendation since it is a dependent variable.

We estimated two model sets. Model Set 1 tests whether PCC is associated with racial/ethnic
and educational differences in parents’ odds of receiving a HPV vaccine recommendation (N
=1,384). Model Set 2 tests whether provider recommendations are associated with racial/
ethnic and educational differences in vaccination odds (M =1,778). Model Set 1 is a
subsample of Model Set 2 because Model Set 1 only estimates provider recommendation in
Wave 3 since PCC is only measured in Wave 3.

3.5. Statistical analyses

We used logistic regression to estimate both model sets. Only variables of interest are
reported. Full model results are available in online supplementary materials. We report log-
odds with a p-value of 0.05 or less as statistically significant. We used Stata’s ‘svy’
command to account for the complex survey design.

To test whether differences in PCC have an indirect association with vaccination odds that is
mediated by a provider vaccine recommendation, we used moderated mediation analysis
(see Fig. 1). Moderated mediation tests whether X indirectly affects Y through some
mediator variable (M), allowing the indirect effect to vary by some moderator variable (W).
In our case, race/ ethnicity = X, parents’ receipt of a provider recommendation = M,
adolescents’ vaccination odds = Y, and PCC=W. Based on results, we only test racial/ethnic
differences in PCC.
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To estimate indirect associations, we estimated a structural equation model (SEM) with
logistic regression models 1.3 and 2.4. Because a SEM uses a single sample and Stata’s
‘sem’ procedure does not support the ‘mi’ procedure, we used Model Set 1’s non-imputed
sample (N =1263). To account for missing data, we estimated the SEM using full
information maximum likelihood (Allison, 2003). To estimate standard errors, we used
bootstrapping techniques (6= 500).

4. Results

4.1.

Non-imputed Wave 3 vaccination and HPV vaccine provider recommendation frequencies
were comparable to CDC’s 2009 NIS-Teen’s rates (National Center for Immunization and
Respiratory Diseases, 2010). Note that NIS-Teen uses Census poverty thresholds for SES
while we used parent education. Sample vaccination rates are similar to NIS-Teen’s Houston
and Los Angeles rates overall and by education/poverty threshold and race/ethnicity where
available. We used Alabama rates since Birmingham rates were unavailable. The sample’s
Birmingham white and higher education vaccination rates are higher than NIS-Teen’s
Alabama rate. Nationally, the sample’s vaccination rates for whites and more educated
families were significantly higher than NIS-Teen’s rates. White vaccination rates were
greater than black and Asian/other while the NIS-Teen rates do not differ by race/ethnicity.
Our sample showed no significant differences in vaccination rates by parental education
while, in the NIS-Teen, vaccination rates of impoverished adolescents were greater than
those living above poverty. NIS-Teen did not publish recommendation rates by locale or by
race/ ethnicity. The sample’s HPV recommendation rate (63%) is greater than NIS-Teen’s
national rate (55%) (Darden et al., 2013).

Beyond comparing parent education to poverty threshold, dissimilarities may be due to age
differences: Published NIS-Teen rates are calculated for 13 to 17-year-olds while 92% of
Healthy Passages adolescents are 15 to 16-year-olds in Wave 3. Additionally, our data drew
on metro areas while the NIS-Teen also captures rural areas.

Table 1 presents descriptive statistics by model set including imputed data. In both
subsamples, most adolescents had health insurance, a personal provider, routinely visited a
provider, spoke with their parents about sex, and had good to excellent health. Most parents
had at least a high-school education, were married/ cohabiting, and were employed.
Standardized PCC ranged from 3.42 to 1.73.

Table 2, based on the total sample, reveals large significant differences in PCC by racial/
ethnic and educational groups. On average, Hispanic parents and less educated parents rated
providers lowest. White parents, on average, rated providers highest. Differences between
Hispanic and white parents (0.81 SD) are considered a large effect size (Cohen, 1992).

Provider recommendation

Model 1.1 in Table 3 estimates racial/ethnic and educational gaps in parents’ odds of
receiving a HPV vaccine recommendation. Black parents had significantly lower odds of
receiving a recommendation than whites, and less educated parents had significantly lower
odds than more educated parents.
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Controlling for all variables except PCC in model 1.2, among healthcare access and
knowledge variables, annual routine healthcare visits, having a personal doctor, and parent’s
vaccination intentions were significantly positively associated with recommendation odds.

Model 1.3 included the interactions of PCC with race/ethnicity and with education. There is
a positive association between PCC and recommendation odds among non-white parents. As
shown in Fig. 2, the racial/ethnic gaps were largest when PCC was low. Racial/ ethnic gaps
decreased as PCC increased; white parents’ odds of receiving a recommendation decreased
while non-white parents’ odds increased. The interaction between PCC and education was
not significant. There were no substantive changes in healthcare access and knowledge
variables’ associations from model 1.2.

4.2. HPV vaccination uptake wave 3

In models 2.1 through 2.4, we estimated Wave 3 vaccination odds. In model 2.1, white
children’s vaccination odds are higher than black and Asian/other children’s, but not
significantly greater than Hispanics’. More educated parents’ children have 1.5 times greater
vaccination odds than less educated parents’ children. In model 2.2, after controlling for all
variables except PCC and provider recommendation, only black children’s vaccination odds
were significantly lower than whites’. Among healthcare access and knowledge variables,
health insurance, healthcare visits in the last year, having a personal doctor, and parent
vaccination intention had significant associations with vaccination odds. In model 2.3, we
found no racial/ethnic or educational differences in the association between PCC and
vaccination odds. Other variables’ significance did not change from model 2.2.

Because studies indicate that a provider recommendation has the largest positive effect on a
child’s HPV vaccination odds (Darden et al., 2013; Reiter et al., 2009), we controlled for
provider recommendation in our last model, 2.4, to avoid masking other effects. We found a
large effect size: Education and the black-white gaps disappear and many other controls
become non-significant. Among healthcare access and knowledge variables, only receiving
care routinely and parental vaccination intention remain significant. Receiving a provider
recommendation is so highly related to disparities in parents’ odds of vaccinating that, when
we only controlled for receiving a recommendation, education, and race/ethnicity, the racial/
ethnic and educational gaps disappeared (analyses not shown).

4.3. Moderated mediation

Table 4 indicates that black children have significantly lower vaccination odds compared to
whites when PCC is at its mean or below, while Asian/other children’s odds are higher when
PCC is one standard deviation above the mean. The conditional indirect effect when PCC is
low accounts for a large proportion of the combined total effect of race/ethnicity on black
children’s vaccination odds; when PCC is low, race/ethnicity’s indirect effect on vaccination
odds accounts for 75% of black children’s total effects.

To estimate the indirect effects of PCC racial/ethnic differences on minority versus white
adolescents’ vaccination odds, we use covariate-adjusted probabilities (“recycled
predictions™) (Graubard and Korn, 1999). Using parents’ predicted probability of receiving a
recommendation from model 1.3 (shown in Fig. 2), we calculated an adolescent’s predicted
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probability of vaccine initiation given their parents’ odds of receiving a provider
recommendation. As shown in Fig. 3, racial/ethnic disparities in adolescents’ vaccination
odds nearly disappear when PCC is high. Since white parents’ predicted probability of
receiving a recommendation is higher than black parents’, when parents report low PCC
(0.89 vs. 0.34), white adolescents’ predicted probability of vaccination is 8.1 times higher
than blacks’ (0.67 vs. 0.08). When PCC is high and parents’ odds of receiving a
recommendation regardless of race/ethnicity are nearly equivalent, racial/ethnic gaps in
vaccination odds are not significant.

5. Discussion

5.1.

Prior studies focus on identifying racial/ethnic and SES disparities in the diffusion of new
medical technologies (Chang and Lauderdale, 2009; Glied and Lleras-muney, 2008; Polonijo
and Carpiano, 2013; Wang et al., 2012). Our study builds on this research by investigating
potential mechanisms that contribute to disparities. In addition to mechanisms that
fundamental cause theory argues shape individuals’ access to resources, our results suggest
that providers’ ability to interact effectively with patients may affect racial/ethnic inequities
in the adoption of medical innovations. Racial/ethnic differences in PCC were directly or
indirectly associated with HPV vaccine recommendations and decisions. Minority parents
reported lower PCC compared to whites. This is problematic since, when PCC is low,
minority parents were less likely than whites to receive a HPV vaccine recommendation.
Similarly, the moderated mediation results suggest that, when PCC is low, race/ethnicity has
an outsized, indirect effect on black children’s vaccination odds. This suggests that black
children’s vaccination odds are significantly lower than whites’ if their parent does not
receive a provider recommendation. These disparities are particularly concerning for
adolescent girls given that black and Hispanic women are more likely than whites to develop
and die of cervical cancer (Siegel et al., 2012).

While our results suggest that providers may be more likely to recommend vaccination to
more educated parents, PCC’s impact on HPV vaccine recommendations and decisions may
not vary by parents’ education. This latter finding was unexpected, given cultural health
capital and patient-centeredness research findings that lower SES persons have worse care
experiences (Dubbin et al., 2013; Street et al., 2007). Our results suggest that, while
improving PCC among less educated persons could reduce SES disparities in the adoption of
medical innovations, other factors not revealed by these analyses must also be addressed.

Lastly, like most HPV vaccine uptake studies, we find evidence that receiving a vaccine
recommendation from a provider is central to parents’ vaccination decisions (Darden et al.,
2013; Reiter et al., 2009); controlling for receiving a recommendation alone eliminates
racial/ethnic and SES gaps in vaccination odds.

Limitations

There are several potential limitations to our results. First, we use parents’ reports of
provider HPV vaccine recommendations and PCC, which may not reflect actual visit
interactions. Studies validate patient reports of providers’ recommendations and patient-
centeredness as measures (Brown and Adams, 1992; DiMatteo et al., 2003; Mangione-Smith
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et al., 2015) and indicate that race/ ethnicity and SES do not differentially shape how
patients recall simple recommendations or evaluate providers (Cooper et al., 2003; Fiscella
et al., 2004; Flocke and Stange, 2004; Weinick et al., 2011). Additionally, PCC and provider
recommendations have little utility if they are not recognized by the patient, thus we argue
for valuing patient reports (Beckett et al., 2009). Readers should interpret this study’s
findings as based on parents’ experiences. Alleviating disparities may therefore require
improving provider behavior in ways that all patients can recognize.

Additionally, while we expected cultural health capital to contribute to education differences
in PCC’s effect on provider recommendation and vaccination odds, our results suggest
PCC'’s effect does not vary by education (see online appendices for results for alternative
parameterizations of education). Controlling for income may have revealed alternate results,
however, several studies find education is more predictive of health than income (Herd et al.,
2016).

Second, we can only hypothesize potential explanations for racial/ethnic gaps in
recommendation odds when PCC is low. Regarding patient factors, since black children
often have worse health than white children (Mulye et al., 2009), they may have more
complex health visits, potentially reducing time for providers to recommend the HPV
vaccine. We attempt to mitigate this factor by controlling for parents’ rating of child’s
health. Regarding providers, the results pattern suggests provider biases may contribute to
recommendation odds disparities. White parents’ recommendation odds are highest when
they rated PCC low while minority parents’ odds are lowest, suggesting preferential
treatment of whites. If white parents’ odds remained stable or increased as PCC ratings
improved, high PCC could potentially ease cultural differences or be a proxy for better care.
Similarly, if high PCC was significantly associated with increased recommendation odds for
more educated parents, we could point to cultural health capital differences like parents’
abilities to communicate with, navigate, and negotiate the medical system (Shim, 2010).
Many studies investigating providers’ bias and visit behaviors find similar patterns (Dovidio
et al., 2002; Hagiwara et al., 2013). Again, we cannot assess these explanations without data
on how providers engage with minority versus white patients. Similarly, while literature
suggests that authoritative vaccine recommendation styles lead to higher vaccination odds
than more patient-centered styles (Brewer et al., 2016; Opel et al., 2012), our data cannot
speak to this question.

Lastly, our data drew on public schools in three metropolitan areas. Consequently, our
sample has higher percentages of people who have minority backgrounds, are unemployed,
and have lower educational attainment compared to national averages. Therefore, our
findings may differ from national patterns.

6. Conclusion

If the patterns identified here apply to adoption of other medical innovations, educational
efforts related to patient-centeredness should focus on educating providers regarding how
influential discretionary recommendations and styles (Moss et al., 2016) may vary by
patients’ race/ethnicity. Cultural competency interventions have experienced success training
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medical professionals to engage effectively with minority and disadvantaged patients (Lie et
al., 2011). Finally, social sciences’ focus on fundamental causes encourages support for
programs that increase access to healthcare by improving individuals’ knowledge, money;,
power, networks, and status. Our findings indicate that these improvements are important but
insufficient. Future research should explore how medical professionals decide to recommend
medical innovations to patients and if these decisions vary by race/ethnicity.
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Path analysis of a provider recommendation’s mediating effect on the race/ethnicity-

vaccination odds relationship, moderated by patient-centered care.

Soc Sci Med. Author manuscript; available in PMC 2019 March 12.




1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnue Joyiny

Fenton et al.

1
0.9
0.8
0.7
0.6
0.5

0.3
0.2
0.1

Probability
=]
N

Page 19

Hispanic Black
-0.38 0.22

Asian/Other White
0.09 0.43

-2.5 -2 -1.5 -1 -0.5 0 0.5
PCC

== Asian / Other ==Black =®=Hispanic = White

Fig. 2.
Predicted probabilities of parent receiving provider HPV vaccine recommendation, by

parent’s race/ethnicity and patient-centered care.*
*All other predictors set at their means. Vertical bars indicate racial/ethnic groups’ mean
patient-centered care (PCC) score. PCC is measured in standard deviations.
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Fig. 3.

Agolescent’s predicted probability of vaccine initiation by 10th grade given parent’s
predicted probability of receiving a provider recommendation, by parent’s race/ethnicity at
minimum and maximum patient-centered care scores.*

*All other predictors are set at their means. PCC is measured in standard deviations.
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Table 2

Patient-centered care, by parents’ race/ethnicity and education (V= 2192).a

Mean 95% Confidence

Interval
Parent’s race/ethnicity
White 0.43 0.35 0.52
Black 0.22 0.15 0.28
Hispanic -0.38 -0.48 -0.29
Asian/Other 009  -0.09 0.29
Parent’s education
High school, GED, or higher  0.20 0.14 0.26
Less than high school -0.46 -0.59 -0.34

aPatient-centered care (PCC) is standardized. Mean score is 0.0 and standard deviation is 1.0.
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