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Background: High parental educational attainment is protective against youth health risk

behaviors such as tobacco use. According to the Marginalization-related Diminished Returns

(MDRs) theory, however, higher parental education is less protective for marginalized groups

relative to non-Hispanic Whites.

Objective: To explore race/ethnic differences in the effects of parental educational attain-

ment on cigarette smoking in a national sample of American adolescents.

Methods: In a cross-sectional study, we used baseline data of 10,878 American youth who

had participated in the Population Assessment of Tobacco and Health (PATH 2013). The

independent variable was parental educational attainment. The dependent variables were

lifetime cigarette smoking, current (past 30-day) cigarette moking, and daily cigarette

smoking. Youth age, youth gender, and parental marital status were the covariates. Race/

ethnicity was the moderating variable. Logistic regression model was used for data analysis.

Results: Overall, a higher parental educational attainment was associated with a lower

lifetime cigarette smoking, current (past 30-day) cigarette smoking, and daily cigarette

smoking. Parental educational attainment showed significant interaction with race/ethnicity

suggesting smaller protective effects of parental educational attainment on youth tobacco

outcomes for Black and Hispanic than for non-Hispanic White youth.

Conclusion: For American youth, race/ethnicity limits the health gains that are expected to

follow parental educational attainment. While high parental educational attainment is pro-

tective against smoking overall, non-Hispanic Whites (the most socially privileged group)

gain most and Blacks and Hispanics (the least socially privileged groups) gain least from

such resource. In addition to addressing low SES, researchers and policymakers should

identify and address mechanisms by which high SES minority youth remain at risk of

tobacco use.

Keywords: education, smoking, tobacco use, population groups, ethnicity, socioeconomic

position, socioeconomic status, youth, adolescents

Background
Tobacco is still among the leading preventable causes of disease in the US.1–3

About 480,000 Americans die from tobacco-related illnesses annually. In addition,

more than 16 million Americans are impacted by diseases caused by smoking.4

These tobacco-related illnesses cost the US more than $300 billion each year.

Unfortunately, there is an unequal health burden from tobacco use in the US.4

Despite the progress in reducing overall morbidity and mortality attributed to

smoking, tobacco use has shifted from a mainstream behavior to a one that is
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largely concentrated among marginalized populations

defined by SES and race/ethnicity.5

Pervasive disparities in the health burden of tobacco use

by race/ethnicity6–10 and socioeconomic status (SES)11–13

exist in the US. In addition, despite the overall decline in

tobacco use rates, disparities across SES groups have

increased.13–15 Between 1966 and 2015, smoking declined

by 83% in individuals with a college degree, while the

decline for individuals without a high school diploma was

almost half (40%). A large proportion of such disparities

may not be due to individuals making poor choices but to

predatory marketing.16–18 Low SES individuals and ethnic

minorities are at an increased risk for point-of-sale advertis-

ing, retail display, coupons, and discounts.19 The result is

their increasing vulnerability20 which is exacerbated by low

access to smoking cessation programs.8,21,22

Marginalization-related Diminished Returns (MDRs)

refer to “less than expected” health effects of SES resources

particularly educational attainment for socially margina-

lized compared the socially privileged population.23,24

These patterns are persistent and suggest that: (a) not all

race/ethnic disparities are caused by SES gaps but also by

differential health gains from social and economic

resources for Black and Hispanic compared to White popu-

lations, and (b) race/ethnic gaps in a wide range of out-

comes increase as SES increases. These unexpected

patterns suggest the need to address disparities across all

SES spectrum.23,24

Research has suggested that MDRs may also apply to

understand racial/ethnic differences in tobacco25,26 and

alcohol27 use in adults.25,26,28 In a study using a national

random sample of White and Black older adults, educa-

tional attainment showed a stronger association with alco-

hol use among Whites than among Blacks.27 In a study

using the National Survey of American Life (NSAL), edu-

cational attainment showed a smaller protective effect on

smoking among Black adults than amongWhite adults.25 In

another study that used a representative sample Los

Angeles residents, employment had a larger protective

effect against smoking for non-Hispanic than for Hispanic

adults.26 Several studies have also shown that parental

educational attainment also generates less tangible health

outcomes for Black and Hispanic youth than for non-

Hispanic white youth.29–35

Using data from a nationally representative sample of

US adolescents, we performed this study to explore

whether adolescents’ race/ethnicity alters the effects of

parental educational attainment (family SES) on tobacco

use. We hypothesized that the protective effect of family

SES on youth tobacco use would be smaller in Black and

Hispanic than in Non-Hispanic White youth.

Methods
Design and Settings
This is a secondary analysis of wave 1 data from the

Population Assessment of Tobacco and Health (PATH).

Funded by the NIH and the FDA, PATH is the state-of-

the-art study on tobacco use in the US. PATH has enrolled

about 49,000 people 12 years or older. Wave 1 data were

collected in 2013–2014.

Sample and Sampling
The PATH study’s adolescent sample in Wave 1 was the

civilian, non-institutionalized, US population 12–17 years

old in the US. The PATH study used a four-stage stratified

area probability sample design to recruit participants. At the

1st stage, a stratified sample of geographical primary sam-

pling units (PSUs, n = 156) was selected. The PATH PSUs

were counties or a group of counties. The 2nd stage was

formed from sampled smaller geographical segments in each

PSU. The 3rd stage sampled residential addresses. The fourth

stage was the selection of one adolescent and adult participant

within households. Participants completed a questionnaire

using an Audio Computer-Assisted Self-Interview system.

This study only includes data on adolescents (n=10,878).

Study Variables
The study variables included adolescent age, gender, race/

ethnicity and tobacco use. Parental educational attainment

(indicator of SES) and marital status were also included.

Independent Variable

Parental educational attainment. Parental educational attain-

ment was measured as a continuous variable ranging from

1 to 5: (1) “less than high school”, (2) “GED or high school

graduate”, (3) “some college (no degree) or associates

degree”, (4) “Bachelor’s degree”, and (5) “advanced degree”.

Separate questions were asked for mother’s and father’s edu-

cational attainment. We created a parental educational attain-

ment variable by using the higher of the two reported

educational levels.

Moderator Variables

Race/ethnicity. Adolescent race/ethnicity was used as mod-

erator variable and was operationalized as a three-level cate-

gorical variable: Black, Hispanic, and Non-Hispanic White.
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Demographic Confounders

Age, gender, and family structure. Age was measured as

a dichotomous variable: 1) 12 to 15 years old, 2) 16 to 17

years old. Gender was a dichotomous variable. Parental family

structure was a dichotomous variable; 1= married, 0 = other-

wise. Cohabiting parents were not collapsed with married

parents because cohabiting parents are still unmarried.

Dependent Variables

Cigarette Use. Dependent variables were ever, current (past

30-day) and daily cigarette smoking. Ever use was measured

using the following question: “Did you ever try cigarette

smoking, even one or two puffs?”(1=Yes, 0=No). Current

cigarette smoking was measured by asking participants the

number of cigarettes they smoked in the past 30 days

(1=smoked 1 or more days, 0=did not smoke). Those who

said they said they use tobacco were asked about number of

days they smoked during the past 30 days question. So, we

could identify individuals who smoked everyday over the

past 30 days. “Every day” was coded as 1 if the person had

smoked all the 30 days and 0 if the person had not smoked or

had smoked less than 30 days. (1 smoked every day in the

last month, 0 did not smoke all days in the last month).

Conceptual Model
Figure 1 shows the conceptual model of the study. Building

on the concept of MDRs, our study focused on interactions

between adolescent race/ethnicity and parental educational

attainment on cigarette use. The predictor of interest was

parental educational attainment and we were predominantly

interested in the differential effects of parental educational

attainment on adolescent tobacco use outcomes based on

adolescent race/ethnicity. We expected high parental educa-

tion (family SES) to reduce the risk of adolescent tobacco

use, but the reduction in risk would be smaller in Black and

Hispanic compared to White adolescents. We expect results

for Blacks and Hispanics to have similar patterns, because

many social processes such as discrimination operate simi-

larly across various marginalized groups.36

Data Analytical Plan
As we were interested in the cross-sectional association

between family SES (parental educational attainment) and

tobacco use outcomes, we limited the analysis to wave 1

(baseline) data. We analyzed the data using SPSS 23.0 (IBM

Corporation, Armonk, NY, USA). Since the PATH study

uses a complex multi-stage sampling design and provides

survey weights to makes results generalizable to the US

population, we applied the weights and used Taylor series

linearization for variance estimation. We first explored the

distribution of our categorical and continuous variables. We

then ruled out collinearity between race/ethnicity, parental

educational attainment, and parental marital status. For uni-

variate analysis, we used a frequency table. Next, we used

multivariable logistic regression analysis with lifetime, cur-

rent, and daily cigarette smoking as outcomes. First, we ran

models in the pooled samples. The first model always had no

interaction terms. To assess moderation, Model 2 included

two interaction terms between race/ethnicity and parental

educational attainment. Finally, we further assessed modera-

tion by stratifying the regression models by race/ethnicity.

Ethics
All adolescent participants in the PATH study provided

written assent. Their parents or guardians also provided

permission and consent to be interviewed. Westat’s institu-

tional review board approved the PATH’s study protocol.

We, however, used the PATH public data set which is fully

deidentified. As a result, the current analysis was non-

human research and was exempt from an IRB review.

PATH data are publicly available at the ICPSR website.

Results
Descriptive Statistics
This study included 10,878 American youth. Table 1 shows

the descriptive data in the total sample.

Multivariable Models
Table 2 presents the summary of the results of two nested

logistic regression models with parental educational

Figure 1 Conceptual model of Marginalization-related Diminished Returns (MDRs) for youth tobacco use.
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attainment as the independent variable and tobacco use

outcomes as the dependent variables. Both models were

estimated in the pooled sample. While Model 1 only

entered the main effects of parental educational attain-

ment, race, ethnicity, and covariates, Model 2 also

included two interaction terms between race and ethnicity

with parental educational attainment. These models are

shown for (a) lifetime cigarette smoking (Ever), (b) last

month cigarette smoking (30 Days), and (c) daily cigarette

smoking (30 Days).

Based on Model 1, high parental educational attain-

ment was associated with lower odds of tobacco use (all

outcomes). Although there were some inconsistencies,

Model 2 showed statistically significant interactions

between both race and ethnicity with parental educa-

tional attainment on youth tobacco use indicators, that

suggests a higher parental educational attainment has

a smaller protective effect on youth tobacco use

outcomes for Black and Hispanic than non-Hispanic

White families (Table 2).

Table 3 presents the results of race/ethnicity-stratified

logistic regression models with Lifetime cigarette smoking

(Ever), last month cigarette smoking (30 Days), and daily

cigarette smoking (30 Days) as the dependent variable and

parental educational attainment as the independent variable.

Model 1, Model 2, Model 3, and Model 4 were performed in

non-Hispanics, Hispanics, Whites, and Blacks. Based on

Model 1 andModel 3, high parental education was associated

with less tobacco use in non-Hispanics and Whites. Model 2

and Model 4 did not show any statistically significant asso-

ciation between parental educational attainment and youth

tobacco use in Hispanics and Blacks (Table 3).

Discussion
The current study produced two findings. First, in the

overall sample, parental educational attainment was inver-

sely associated with youth tobacco use, across outcomes.

Second, race/ethnicity showed statistical interactions with

parental education: parental education level showed

weaker protective effects on reducing youth tobacco use

for Black and Hispanic families than for non-Hispanic

White families. Race/ethnicity stratified logistic regres-

sions showed similar results.

Our findings are in line with our previous work showing

that high SES (e.g., educational attainment, income, marital

status, and employment) Blacks and Hispanics remain at

a disproportionately high risk of substance use, a level

which is not expected given their SES.25,27,28,37 These pat-

terns are consistent with what we know about the impact of

SES on other health outcomes. The effects of educational

attainment,30 income,38 employment,39 and marital status40

on diet,41 obesity,34 substance use,28 depression,38

happiness,42 affect,42 anxiety,40 self-rated health,43 chronic

disease,44 oral health,31 hospitalization,45 disability,46 and

mortality39 are all smaller for Blacks and Hispanics than for

non-Hispanic Whites.

In a recent study, higher parental education reduced

a wide range of behavioral risks for non- Hispanic White

adolescents more than for Black and Hispanic adolescents.47

In one study, high education and income had weaker protec-

tive effect on reducing the risk of tobacco use for Hispanics

than their White counterparts.48 In other studies, highly edu-

cated Blacks remained at higher risk of smoking and vaping,

however education was reducing the risk of smoking and

vaping for Whites.25,49 Another study showed similar find-

ings for Native Americans for whom education showed

Table 1 Descriptive Statistics (n = 10,878)

N %

Race/Ethnicity

Non-Hispanic White 6478 60.63

Hispanic White 2208 20.66

Non-Hispanic Black 1801 16.86

Hispanic Black 198 1.85

Age

12-15 5575 51.3

16-17 5303 48.7

Gender

Women 5243 48.3

Men 5607 51.7

Family Structure (Parents Marital Status)

Non-Married 3923 36.2

Married 6903 63.8

Lifetime (Ever) Cigarette Smoking

No 9397 86.4

Yes 1481 13.6

Current smoking (past 30-day)

No 10,379 95.4

Yes 499 4.6

Daily cigarette smoking (Last month)

No 10,777 99.1

Yes 101 0.9

Mean SD

Parental Educational Attainment 2.83 1.23

Note: Percentages are weighted.
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weaker than expected protective effect against tobacco use.50

Furthermore, high SES LGBTwere at higher risk of tobacco

use than high SES heterosexuals, due to a weaker than

expected effects of education on their smoking.51 The uni-

versal nature of MDRs suggests that marginalized people

experience fewer protective effects of access to SES

resources such as education. As a result, these patterns of

MDRs can be attributed to social stratification, contextual

factors, and unequal treatment rather than the behavioral

choice of specific racial, ethnic or sexual minority groups.51

There is a need to conduct more studies that help us

understand the role of predatory marketing practices on

racial/ethnic and SES disparities in tobacco use. We

argue that structural factors such as predatory marketing

may generate MDRs on tobacco use of non-White youth.

That is, predatory marketing and advertising may impose

additional risk of tobacco use to high SES Black and

Hispanic individuals through reducing the effects of

SES. SES is shown to have smaller effects for Blacks

and Hispanics to bring them out of poor urban areas.52

High SES Black and Hispanic youth may be exposed to

a high density of tobacco retails and advertisements.

Introducing more restrictive tobacco marketing regula-

tions may be particularly beneficial to Black and

Hispanic populations. Example policies include banning

point-of-sale advertisement, flavoring, coupons and dis-

counts. However, all these hypotheses need additional

research.

Table 2 Logistic Regressions on Ever, Current and Daily Cigarette Smoking in the Pooled Sample

Lifetime Cigarette

Smoking (Ever)

Last Month Cigarette

Smoking (30 Days)

Daily Cigarette Smoking

(30 Days)

OR 95% CI P OR 95% CI p OR 95% CI P

Model 1 (All)

Race/Ethnicity

Non-Hispanic Whites 1.00 1.00 1.00

Blacks 0.46 0.39–0.54 < 0.001 0.35 0.26–0.47 < 0.001 0.18 0.08–0.39 < 0.001

Hispanics 0.61 0.52–0.71 < 0.001 0.44 0.34–0.58 < 0.001 0.24 0.12–0.46 < 0.001

Parental Marital Status 0.53 0.47–0.59 < 0.001 0.49 0.41–0.60 < 0.001 0.36 0.23–0.54 < 0.001

Gender (Men) 1.07 0.95–1.20 0.241 0.98 0.81–1.17 0.792 0.73 0.49–1.09 0.126

Age 4.27 3.75–4.87 < 0.001 6.03 4.70–7.74 < 0.001 15.94 6.97–36.48 < 0.001

Educational Attainment (1–5) 0.78 0.74–0.82 < 0.001 0.75 0.69–0.82 <0.001 0.60 0.49–0.72 < 0.001

Intercept 0.23 < 0.001 0.06 <0.001 0.01 < 0.001

Cox & Snell R Square 0.026 0.015 0.009

Nagelkerke R Square 0.046 0.048 0.086

Model p value < 0.001 < 0.001 < 0.001

Model 2 (All)

Race/Ethnicity

Non-Hispanic Whites

Blacks 0.26 0.17–0.39 < 0.001 0.28 0.14–0.55 0.000 0.20 0.04–1.08 0.062

Hispanics 0.26 0.19–0.36 < 0.001 0.15 0.08–0.26 0.000 0.07 0.02–0.27 < 0.001

Parental Marital Status 0.53 0.47–0.60 < 0.001 0.50 0.41–0.60 0.000 0.36 0.24–0.54 < 0.001

Gender (Men) 1.06 0.95–1.20 0.293 0.97 0.80–1.16 0.720 0.72 0.48–1.08 0.116

Age 4.29 3.76–4.89 < 0.001 6.05 4.72–7.77 0.000 15.99 6.99–36.59 < 0.001

Educational Attainment (1–5) 0.70 0.66–0.75 < 0.001 0.69 0.62–0.76 0.000 0.56 0.45–0.69 < 0.001

Black × Parental Educational Attainment 1.24 1.07–1.44 0.003 1.08 0.83–1.41 0.548 0.93 0.42–2.05 0.854

Hispanic × Parental Educational Attainment 1.45 1.28–1.64 < 0.001 1.65 1.34–2.05 0.000 1.90 1.10–3.30 0.022

Constant 0.30 < 0.001 0.08 0.000 0.02 < 0.001

Cox & Snell R Square 0.078 0.042 0.018

Nagelkerke R Square 0.142 0.135 0.176

Model p value < 0.001 < 0.001 < 0.001

Abbreviations: CI, Confidence Interval; OR, Odds Ratio.
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Implications
The results may have some policy and public health impli-

cations. The results help increase “understanding [of] why

people become susceptible to using tobacco products”.53

The results may contribute to the development of public

policies designed to address tobacco-related disparities

such as more restrictive national and local marketing and

other policies.54 Fortunately, the literature shows that cur-

rently Americans tend to positively evaluate tobacco con-

trol regulations and do not view them as against their

autonomy.54

There is a need for both national and local policies that

may successfully reduce the effect of MDRs on tobacco use

and other health outcomes.24,25,28,31,32,34,37,40,55,56 We need

to study the roles of discounts, coupons, flavoring, density

of tobacco retails in shaping MDRs-related disparities in

tobacco use.25,28 Similarly, we need to study the role of

tobacco control policies and regulations that may minimize

MDRs-related tobacco disparities. It is essential to explore

how these marketing strategies target low SES Black and

Hispanic communities.25,27,28,37 To undo race/ethnic dispa-

rities in tobacco use, there is a need to stop predatory

tobacco marketing in low-income areas. We argue that

understanding MDRs helps with developing such strategies.

Limitations
This study had some methodological limitations. The

cross-sectional design of our study limits any causal infer-

ences. Sample size was imbalanced across race/ethnic

groups and tobacco use outcomes. Income, employment,

marital status, as well as area-level SES factors were not

included in this study. This study did not measure tobacco

control policies that vary based on the geographic location

of the participants. Despite these limitations, this study

still contributes to the existing literature on adolescent

tobacco use. For Daily cigarette smoking (Last month),

less than 1% were positive. So, this outcome was very

skewed. Our sample size was large, sampling was random,

the results were generalizable to the US, and multiple

tobacco use outcomes were studied. Still, more research

is needed on the mechanisms of MDRs of parental educa-

tional attainment on youth tobacco use.

Conclusion
In the United States, minority youth are at a relative dis-

advantage compared to White youth in gaining tobacco

use prevention benefits from their family SES (parental

educational attainment). While higher parental educational

attainment helped adolescents have lower tobacco use, this

pattern is more pronounced in the most privileged group

(whites) compared to marginalized groups (Blacks and

Hispanics). As a result, we should expect a higher than

expected risk of tobacco use in Black and Hispanic youth

from high SES families. Race/ethnic disparities in tobacco

use may be generated by factors beyond SES families.

Research should explore structural factors that contribute

to the reduced protective effects of parental education on

tobacco use of middle-class Black and Hispanic youth.
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