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1. Background 
Although high socioeconomic status (SES) is a protective 
factor against health problems such as chronic pain across 
all racial groups,1-3 its protective effects on risky behaviors 
such as tobacco use may differ between diverse racial 
and ethnic individuals. For example, a phenomenon 
called Marginalization-Related Diminished Returns 
(MDRs)4-13 outlines that racism, discrimination, and 
social stratification can lead to the association of resources 
and assets with lower economic levels behavioral, 
developmental, and health outcomes for racially 
marginalized groups compared to White individuals,14-16

Research has indicated that race and ethnicity modulate 
the role of resources such as SES on health problems.17-27 For 
example, the association between educational attainment 
and health behaviors varies between non-Latino White 

and non-Latino Black individuals.28-30 The association 
between individuals’ educational attainment and health is 
racialized in the US.28-31 Under racism and discrimination, 
academic success may be more costly for Black and 
Latino individuals compared to their non-Latino White 
counterparts.28-30 Therefore, while a strong social gradient 
of health exists for White individuals, the same association 
may be weaker for Black and Latino individuals who live in 
racialized environments. These constraints may impose a 
higher level of psychological tax on the educational success 
of Black and Latino individuals from childhood.28-30 Across 
all SES levels, Black and Latino students are discriminated 
against,32,33 attend poor schools,34 and have high-risk 
environment.35 When highly educated Black and Latino 
individuals move to high SES neighborhoods and schools 
(that are predominantly non-Latino White), they face even 
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more discrimination.36,37 Due to the education system’s 
differential treatment of Black and White individuals,38,39 
correlates of education and chronic pain may vary by race 
and ethnicity.28-30

According to the MDRs, economic resources and 
assets such as educational attainment may generate fewer 
behavioral, developmental, and health outcomes for 
marginalized, stigmatized, and racialized groups such as 
Black and Latino compared to White populations.14,15,40 
As most of this literature is generated on the effects of 
educational attainment on health outcomes,13,17,19,21,27,41-43 
more research is needed to test if the association between 
educational attainment and chronic pain differs between 
Latino and Black compared to non-Latino White 
individuals.44 A potential explanation for our hypothesis is 
that despite the availability of SES resources, environmental 
conditions such as social stratification, segregation, racism, 
and discrimination make it more difficult for Latino and 
Black individuals to secure positive outcomes compared to 
non-Latino Whites. In this view, education would generate 
smaller real-life changes for Latino and Black individuals 
than for non-Latino Whites.44,45

2. Objectives
Building on the MDRs literature46,47 and to expand on 
what we know about the differential association between 
SES and social34 and physical48 environment, we aimed 
to test the association between educational attainment 
and chronic pain overall and by race and ethnicity. Our 
first hypothesis was that high educational attainment is 
associated with lower chronic pain. Our second hypothesis 
was that this inverse association is weaker for Latino 
and Black individuals compared to non-Latino White 
individuals.

3. Methods
3.1. Design and Setting
This was a longitudinal study. For this study, we conducted 
a secondary analysis of the first four years of the Population 
Assessment of Tobacco and Health (PATH-Individuals) 
study data. The PATH-Individuals are a state-of-the-art 
substance use survey of US individuals. 

3.2. Sample and Sampling
In the PATH study, participants were selected randomly. 
Stratified and clustered random samples were selected 
from all US states. Eligibility was non-institutionalized 
members of US households. All participants were aged 
18 + . Only Black and White participants were included in 
this analysis. Participants could be Latino or non-Latino. 
A total number of 28204 individuals with non-missing 
data on our variables entered our analysis.

3.3. Variables
Study variables in this analysis included race, ethnicity, 
educational attainment, age, gender, and chronic pain. 
Education (as a proxy of SES) was the independent variable 

with five levels, and chronic pain was the outcome with 
five levels. Both educational attainment and chronic pain 
were treated as continuous measures. 

3.4. Outcome
Chronic pain. A single item was used to measure self-rated 
chronic pain. Item response varied between 1 (none) to 
10 (very high). Thus, the score had a potential and actual 
range from 1 to 10. For our chronic pain measure, higher 
scores indicated higher levels of chronic pain. The specific 
item was “What was your pain level, on average, in the past 
seven days, on a scale of 0 to 10 (low to high)?” Similar 
measures are used in the literature.49

3.5. Predictor
Educational Attainment. Education was a six-level variable 
as below: 1 = “Some high school”, 2 General Educational 
Development (GED), 3 = “Completed high school”, 
4 = “Some college”, 5 = “Completed college”, 6 = “Graduate 
or professional school after college”. Educational 
attainment was a continuous variable.

3.6. Covariates
Age was a continuous variable. Gender coded as 1 for male 
and 0 for female. Region of the country was Northeast, 
South, West, and Midwest.

3.7. Moderators
Race. Race was self-identified, treated as a nominal 
variable, and the moderator variable (White and Black). 
Race was the effect modifier (moderator).
Ethnicity. Ethnicity was self-identified as non-Latino, or 
Latino. Ethnicity was our 2nd moderator.

3.8. Data Analysis
Data analysis was performed using Statistical Package for 
the Social Sciences (SPSS) 24. SPSS was used for univariate, 
bivariate, and multivariable analyses. Univariate analysis 
was descriptive statistics such as mean (standard deviation 
[SD]) and frequency (%). Our bivariate analysis included 
chi-square and analysis of variance (ANOVA). Chronic 
pain score was the outcome, and educational attainment 
(SES) was the predictor. Race and ethnicity were 
moderators (effect modifiers), and age, gender, and region 
were covariates. Six linear regression models were applied 
for multivariable modeling. Model 1 and Model 2 were run 
in the pooled sample. Model 3 to Model 6 were performed 
in non-Latino White, non-Latino Black, Latino White, 
and Latino Black individuals. Model 2 had the interaction 
terms between race and ethnicity and SES (parental 
education), our predictor variable. B, standard error (SE), 
95% confidence interval (CI), and p values were reported 
from each model.

4. Results
4.1. Descriptive Data
Twenty-eight thousand two hundred-four individuals with 
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non-missing data on our variables entered our analysis.
Descriptive data are reported in Table 1. 

4.2. Pooled Sample Models
Table 2 presents the summary of linear regressions for 
Model 1 and Model 2 that were fitted to the pooled sample. 
As this model shows, higher educational attainment was 

associated with a lower level of chronic pain. However, this 
association was stronger for White and non-Latino than 
Black and Latino individuals.

4.3. Racial- and Ethnic-Stratified Models
Table 3 presents the summary of linear regressions 
for Model 3 to Model 6 that were fitted to non-Latino 
White, non-Latino Black, Latino White, and Latino Black 
individuals, respectively. As these models show, higher 
educational attainment was more consistently associated 
with a lower level of chronic pain for non-Latino White 
than any other race and ethnic group of individuals.

5. Discussion
The current study evaluated the association between 
educational attainment and chronic pain overall and 
by race and ethnicity. We found an inverse association 
exists between educational attainment and chronic pain. 
However, this association was weaker for Black and Latino 
individuals when compared to White and Non-Latino 
individuals.

The inverse association between SES and chronic 
pain can be explained by fundamental causes and social 
determinants theories.50-57 According to these theories, 
SES resources such as educational attainment reduce 
exposure to stress and increase the individual’s ability to 
face pressure. Also, SES minimizes the risk of injury and 
exposure to the conditions or causes of pain.1-3 However, 
some disagree on the mechanisms behind the clustering of 
race, ethnicity, SES, and chronic pain.1-3

Table 2. Pooled Sample Models 

Unstandardized B Unstandardized Std. Error Standardized Beta Lower Bound Upper Bound P Value

Model 1 (All, Main Effects)

Race (Black) 0.090 0.040 0.013 0.011 0.169 0.025

Ethnicity (Latino) -0.453 0.042 -0.065 -0.536 -0.370  < 0.001

Age (1-7) 0.314 0.008 0.214 0.298 .331  < 0.001

Male -0.233 0.029 -0.045 -0.290 -0.175  < 0.001

West 0.019 0.050 0.003 -0.079 0.116 0.708

South 0.109 0.044 0.021 0.022 0.196 0.014

Midwest 0.052 0.048 0.009 -0.042 0.145 0.277

Educational attainment (1-6) -0.374 0.011 -0.198 -0.395 -0.352  < 0.001

Model 2 (All, M1 + Interaction)

Race (Black) -0.463 0.106 -0.067 -0.671 -0.255  < 0.001

Ethnicity (Latino) -1.411 0.099 -0.201 -1.606 -1.216  < 0.001

Age (1-7) 0.321 0.008 0.218 0.305 0.338  < 0.001

Male -0.228 0.029 -0.044 -0.286 -0.171  < 0.001

West 0.025 0.049 0.004 -0.072 0.121 0.620

South 0.093 0.044 0.017 0.006 0.179 0.036

Midwest 0.044 0.047 0.007 -0.049 0.137 0.353

Educational attainment (1-6) -0.455 0.013 -0.241 -0.481 -0.429  < 0.001

Educational attainment (1-6) x Race 0.163 0.030 0.084 0.104 0.221  < 0.001

Educational attainment (1-6) x Ethnicity 0.305 0.029 0.146 0.248 0.361  < 0.001

Outcome: Chronic Pain Score (0-10); Data: Population Assessment of Tobacco and Health (PATH).

Table 1. Descriptive Data Overall 

Mean SD

Age (1-7) 3.00 1.75

Educational Attainment (1-6) 3.52 1.37

Chronic pain (0-10) 2.05 2.58

n %

Race

White 23398 83.0

Black 4806 17.0

Ethnicity

Non-Latino 23651 83.9

Latino 4553 16.1

Gender

Male 14059 49.8

Female 14145 50.2

Region

Northeast 4399 15.6

Midwest 6944 24.6

South 10844 38.4

West 6017 21.3
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Multiple studies showed racial variation in the 
association between SES, health, and behaviors, with 
weaker associations observed in Black and Latino 
individuals, compared to non-Latino Whites.58 Some 
studies also show stronger and weaker associations 
between SES and risk behaviors in Black and Latinos than 
non-Latino White individuals.13,18-26,41,43,59,60 However, we 
are unaware of past studies on Black-White differences in 
the association between SES and chronic pain. 

Our observation of a weaker association between 
educational attainment and chronic pain in Black and Latino 
versus White and non-Latino individuals is also in line with 
many previous publications on the MDRs. For example, 
according to Marginalization-related Diminished Returns, 
resources and assets generate fewer financial, behavioral, 
developmental, and health outcomes for marginalized 
groups than non-marginalized White individuals. 

This study expanded the MDRs literature from 
other outcomes to chronic pain.46,47 Previous work has 
shown that the association between SES and health is 
racialized.46,47 This study showed that the relationship 

between educational success and chronic pain is also 
racialized in the US. This finding may be explained by 
the fact that highly educated White individuals work 
in better jobs, live in better neighborhoods, have fewer 
chronic diseases, have more physical activity, and are less 
likely to be depressed compared to their Black and Latino 
counterparts.34 These lead to higher challenges in the lives 
of highly educated Black and Latino individuals compared 
to non-Latino White individuals.32,33 Racial and ethnic 
differences in the health returns of education may also 
be because of discrimination,32,33 particularly in high SES 
White neighborhoods.36,37

5.1. Study Limitations
Our study had a few limitations. Firstly, all variables were 
measured as self-reports. Thus, our results are subject 
to social desirability, under-reporting, and possible 
mismeasurement. Secondly, all our measurements were at 
the individual level. We did not measure many potential 
confounders, such as neighborhood SES. We also did 
not measure chronic pain conditions. In addition, our 

Table 3. Stratified Models by Race × Ethnicity Groups

Unstandardized B Unstandardized Std. Error Standardized Beta Lower Bound Upper Bound P Value

Model 3 (Non-Latino Whites)

Age (1-7) 0.292 0.010 0.206 0.273 0.311  < 0.001

Male -0.186 0.035 -0.037 -0.254 -0.118  < 0.001

West 0.140 0.057 0.022 0.028 0.252 0.014

South 0.227 0.051 0.043 0.127 0.328  < 0.001

Midwest 0.072 0.053 0.013 -0.031 0.176 0.169

Educational attainment (1-6) -0.459 0.013 -0.241 -0.485 -0.434  < 0.001

Model 4 (Non-Latino Blacks)

Age (1-7) 0.459 0.023 0.279 0.413 0.505  < 0.001

Male -0.425 0.081 -0.075 -0.584 -0.266  < 0.001

West -0.054 0.184 -0.005 -0.414 0.307 0.770

South -0.116 0.126 -0.020 -0.363 0.131 0.357

Midwest 0.150 0.144 0.022 -0.132 0.431 0.297

Educational attainment (1-6) -0.264 0.031 -0.122 -0.325 -00.203  < 0.001

Model 5 (Latino Whites)

Age (1-7) 0.303 0.025 0.188 0.255 0.351  < 0.001

Male -0.228 0.075 -0.046 -0.376 -0.080 0.003

West -0.387 0.133 -0.077 -0.648 -0.126 0.004

South -0.294 0.135 -0.057 -0.558 -0.029 0.030

Midwest -0.278 0.174 -0.032 -0.619 0.063 0.110

Educational attainment (1-6) -0.132 0.027 -0.075 -0.186 -0.079  < 0.001

Model 6 (Latino Blacks)

Age (1-7) 0.522 0.092 0.292 0.341 0.703  < 0.001

Male -0.023 0.280 -0.004 -0.574 0.528 0.934

West -0.480 00.414 -0.065 -1.294 0.335 0.247

South -0.361 0.329 -0.063 -1.008 0.286 0.273

Midwest 0.296 00.461 0.036 -0.611 1.203 0.522

Educational attainment (1-6) -0.206 0.102 -0.103 -0.407 -0.005 0.044

Outcome: Chronic Pain Score (0-10); Data: Population Assessment of Tobacco and Health (PATH).
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measure was a single item, which is limited. Additionally, 
this study had an imbalanced sample size (a larger number 
of participants for White and non-Latino than Black and 
Latino individuals). However, our main inference was based 
on the main effect and interaction analysis within pooled 
samples rather than stratified models with differential 
power. Our study also did not evaluate gender differences 
in the relationship between SES and chronic pain. 

6. Conclusion
To conclude, we tested the association between 
educational attainment (SES) and chronic pain overall 
and in consideration of race and ethnicity. We found that 
overall, high educational attainment (SES) is associated 
with lower chronic pain. However, this inverse association 
was weaker for Black and Latinos when compared to Non-
Latino and White individuals. Racialized return of SES on 
chronic pain may reflect structural inequalities in the lives 
of Latino and Black communities.
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