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JOHN HENRYISM, SOCIOECONOMIC POSITION, AND BLOOD
PRESSURE IN A MULTI-ETHNIC URBAN COMMUNITY
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Perkins, MD, PhD

Department of Health Behavior and Health Education, University of Michigan School of Public
Health (AMWL, AJS, GM) and the Henry Ford Health System, Institute on Multicultural Health
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Abstract

Objectives—The John Henryism (JH) hypothesis suggests that, under adverse social and
economic conditions, high-effort coping styles that reflect hard work and determination may
contribute to elevated blood pressure. Results from tests of this hypothesis have been mixed, with
variations by region, urban versus rural areas, race, gender, and age. The majority of studies
reporting that socioeconomic position modifies associations between JH and blood pressure have
been for non-Latino Blacks in rural communities. In contrast, most studies conducted in urban
areas report little support for the JH hypothesis. Few studies have been conducted in samples that
include Latinos. We extend previous research by testing the JH hypothesis in a multi-ethnic, low-
to-moderate income urban community.

Design—We used multivariate linear regression to test the hypothesis that associations between
JH and blood pressure were modified by income, education, or labor force status in a multi-ethnic
(non-Latino Black, Latino, non-Latino White) sample (N=703) in Detroit, Michigan. The outcome
measures were systolic (SBP) and diastolic blood pressure (DBP).

Results—John Henryism was associated with higher SBP (3=3.92, P=.05), but not DBP (=1.85,
P=.13). These associations did not differ by income, education, or labor force status. Results did
not differ by race or ethnicity.

Conclusions—John Henryism is positively associated with SBP in this multi-ethnic, low-to-
moderate income sample. This association did not differ by income, education, or labor force
status. Results are consistent with studies conducted in urban communities, finding limited
evidence that associations between JH and blood pressure vary by socioeconomic position.
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Introduction

Latinos and non-Latino Blacks (NLBs) in the United States are disproportionately likely to
reside in urban areas characterized by social and economic disadvantage.! Residents of such
areas experience excess morbidity and mortality, and a substantial portion of that excess
mortality is attributable to cardiovascular disease (CVD).3 Socioeconomic position (SEP)
and labor force status are associated with high blood pressure (HBP), a risk factor for
CVD.#-8 Adverse social and economic conditions may be associated with increased HBP
and CVD risk through chronic activation of the stress-response system, which may
dysregulate neuroendocrine functions.” Responses to stressful social and economic
conditions may take many forms such as active efforts to respond to, and cope with, those
adverse conditions. In an effort to understand excess CVD risk among non-Latino Blacks
(NLBs) in the southeastern United States (US), James conceptualized John Henryism (JH)
as a predisposition toward prolonged, high-effort coping in response to environmental
challenges.8 The JH hypothesis posits that JH may promote health among persons with
adequate resources. However, under conditions of social or economic disadvantage,
prolonged high-effort coping may be associated with chronic activation of the stress-related
physiologic system, with long term effects contributing to HBP inequities.® As described
below, the majority of the JH literature emerges from the southeastern US and has focused
primarily on NLBs and non-Latino Whites (NLWSs). Few studies have examined the JH
hypothesis in samples that include Latinos. In this article, we extend the existing literature
by examining the JH hypothesis in a sample of low-to-moderate income non-Latino Blacks,
Latinos, and non-Latino Whites residing in Detroit, Michigan.

Background

Results from tests of the hypothesis that JH may be associated with poorer health under
conditions of social and economic adversity have been mixed. The literature finding support
for the JH hypothesis predominantly pertains to blood pressure patterns among NLBs and
emerges from the southeastern US, particularly rural regions. In North Carolina, studies
indicate that NLBs with above-average JH and lower SEP had higher systolic (SBP) and
diastolic blood pressure (DBP) and higher odds of HBP relative to their higher SEP
counterparts.9-12 James and colleagues found no evidence that SEP modified these
associations for NLWSs.13 In Jackson, Miss., Subramanyam and colleagues found that among
NLBs, men with above-average JH and low SEP had higher HBP risk relative to those with
high SEP.14 These findings are consistent with the hypothesis that socioeconomic
disadvantage is associated with elevated blood pressure among persons with high JH.

In contrast, several studies conducted in urban communities report findings that are
inconsistent with the JH hypothesis. In the CARDIA study of young NLB and NLW adults
in five US cities, McKetney and colleagues were unable to reject the null hypothesis that the
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association between JH and blood pressure did not vary by education.1® The low HBP
prevalence among this younger sample may contribute to these findings.1® In addition,
Fernander and colleagues found that among NLBs in Miami-Dade County, Fl., above-
average JH was associated with higher SBP and DBP for NLB men of higher SEP, while
among NLB women this association held only for those with lower SEP.16 Contrary to their
findings for NLB men, Subramanyam and colleagues reported that, among NLB women in
Jackson, Miss., women with lower SEP and below-average JH had higher HBP risk than
women with above-average JH.14 This mixed evidence suggests that associations between
JH, SEP, and blood pressure may be complex, with the patterns that emerge in urban areas
differing somewhat from those reported in rural North Carolina communities and, also vary
by race. Complex associations reported by Subramanyam and Fernander suggest that
patterns in southeastern cities may differ from those reported in rural regions of the
southeast and northern cities. These findings indicate a need to enhance understandings of
associations between JH, SEP, and blood pressure across a variety of contexts.

To date, no studies have examined the JH hypothesis for blood pressure in samples that
include substantial proportions of Latinos and few have examined the JH hypothesis in a
post-industrial midwestern US city. As industry has declined, many midwestern US urban
areas have experienced economic disinvestment, declining populations, increasing poverty
rates, poorer educational systems, and fewer employment opportunities.217-1° From 1975 to
1995, Detroit lost one-third of its population and experienced a two-fold increase in the
poverty rate,}” with continued population loss and rising poverty rates reflected in the 2010
Census.20 These conditions contribute to concentration of a constellation of stressors,
including poverty and unemployment/ underemployment, which may adversely affect the
health of Detroit residents. Given this mixed evidence, the aim of this study was to examine
the effects of socioeconomic and occupational factors on associations between JH and blood
pressure. Our research questions are informed by the JH hypothesis and supporting
evidence,?-12 notably that among those who experience social or economic disadvantage,
positive associations between JH and blood pressure may be exacerbated. We examined
three research questions. First, we examined the association between JH and blood pressure,
hypothesizing that above-average JH would be associated with elevated blood pressure.
Second, we tested whether the association between JH and blood pressure varied by SEP
within a multi-ethnic urban sample to determine whether above-average JH was associated
with higher blood pressure when accompanied by socioeconomic disadvantage. Third, we
examined whether the association between JH and blood pressure varied by labor force
status. We hypothesized that above-average JH would be more strongly associated with
higher blood pressure among those not in the labor force. Given evidence suggesting
differences in the association between JH and blood pressure by sex, age, and race, and the
dearth of evidence related to Latinos, we conducted sensitivity tests on each of these
dimensions.
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The Healthy Environments Partnership (HEP) is a community-based participatory research
project that examines the influence of the social and physical environment on CVD risk
among residents of Detroit, Michigan.21 The 2002 HEP Community Survey was a stratified,
two-stage probability sample of occupied housing units in three areas of Detroit designed to
sample Latino, NLB, and NLW residents aged =25 years across socioeconomic strata in
each study area. The final sample consisted of 919 face-to-face interviews.?! Following
James, the analytic sample was restricted to persons who were not taking HBP medication at
the time of interview (N=703).10 This restriction was made because the association between
JH and blood pressure may be dampened by HBP treatment and to avoid confounding of
associations between HBP treatment and SEP, a key explanatory variable.

Final weights were obtained from two components: probability and post-stratification.
Weights were created to ensure appropriate representation of racial and ethnic groups across
SEP, and were applied to adjust for probabilities of selection within strata, non-response
bias, and to match the sample to Census 2000 population distributions of the study
communities.?! Though the proportion of missing data was low, we used multiple
imputation procedures derived from Bayesian models22 to impute missing values using the
%IMPUTE routine (IVEWare, Ann Arbor, MI) in SAS v9.3 (SAS Institute, Cary, NC).
Multiple imputation allowed us to use the complete case approach and thus to obtain robust
standard error estimates when using the complex sampling design.2324

Outcome Variable—Interviewers used a portable cuff device (Omron model HEM
711AC) that passed Association for the Advancement of Medical Instrumentation Standards
to collect three measures of blood pressure during the interview.2> Systolic blood pressure
and DBP were calculated as the mean of the second and third blood pressure assessments.

Independent Variable—John Henryism is measured by the 12-item John Henryism
Active Coping Scale,® which captures three dimensions: “efficacious mental and physical
vigor, a commitment to hard work, and a single-minded determination to succeed” (p.
666).13 Example items include “When things don’t go the way | want them to, that just
makes me work even harder” and “Hard work has really helped me to get ahead in life.”
Response options ranged from completely true (1) to completely false (4). Responses were
reverse-coded, and JH was calculated as the mean of 12 items with a high score indicating
high JH (Cronbach’s alpha= 0.65). While some studies have used a continuous JH
variable,10 others have created a binary variable based on a median split of scores to convey
the effect of having above-average JH.8:911.13-15 The distribution of mean JH scores was
positively skewed and traditional transformations of the variable did not address this skew
nor the long tails in the distribution.26 Therefore, consistent with James and
colleagues,?11.13.14 we created a dichotomous variable classifying individuals above the
median (3.5) as having above-average JH, and those at or below the median as having

Ethn Dis. Author manuscript; available in PMC 2015 April 05.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

LeBron et al.

Analysis

Results

Page 5

average or below-average JH. We also conducted tests using a continuous, mean-centered
JH variable.

Moderator Variables—SEP indicators included household income and educational
attainment. The poverty-to-income ratio (PIR) assesses self-reported household income
relative to the federal poverty level for the respective year, accounting for household size.2’
A dichotomous version of this variable was used, with PIR>1 indicating household income
greater than poverty level and PIR <1 (referent) indicating household income at or below the
poverty level. Educational attainment was dichotomized to at least a high school
education/GED and less than a high school education (referent). Labor force status was a
dichotomous measure consistent with the Census definition: in the labor force (currently
working for pay, temporarily laid off, or looking for work) and not in the labor force
(referent; not temporarily laid off and/or not looking for work, and not working for pay).28
We also tested a three-category variable: currently working (referent), involuntarily
unemployed, and voluntarily unemployed, to assess sensitivity.

Covariates—Covariates included self-reported race, ethnicity, age, and sex; and clinical
indicators of chronic disease. Applying racial and ethnic definitions that accorded with
Census 2000 definitions, participants were coded as NLW, NLB (referent), or Latino
(regardless of racial group). Age, measured in years, was derived from the participant’s date
of birth, then divided into four categories: aged 25-34, 35-44, 45-59, and =60. Clinical
indicators of chronic disease included glucose, total cholesterol, triglycerides, and high and
low density lipid levels derived from fasting blood samples.

Exploratory data analysis techniques were used to assess the distribution of the dependent
variable and to determine how to include predictors in the models. For the first hypothesis,
that above-average JH is associated with higher blood pressure, we regressed SBP or DBP
on JH, adjusting for covariates. To test the second hypothesis, that above-average JH is
associated with higher blood pressure when accompanied by socioeconomic disadvantage,
we regressed SBP or DBP on JH and SEP, controlling for covariates. Interaction terms for
JH and household poverty, and JH and education, were then included in separate models. To
test the hypothesis that above-average JH is more strongly associated with higher blood
pressure for those not in the labor force, we regressed SBP or DBP on JH and labor force
status, adjusting for covariates. The effect modification of labor force status on JH and blood
pressure was then examined. We conducted sensitivity tests examining whether associations
between JH and blood pressure varied by race, ethnicity, sex, and age.

Estimated population characteristics are presented in Table 1. Of the sample, 35.31% were
aged 25-34 years, 30.09% were aged 35-44 years, 22.89% were aged 45-59 years, and
11.70% were aged =60 years. Half (49.96%) were female, 25.37% were Latino, 52.28%
were NLB, 19.38% were NLW, 64.21% had a per capita household income above the
poverty level, 63.89% had at least a high school education, 68.70% were in the labor force,
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and 43.95% had above-average JH. The mean SBP and DBP was 125.04 mm Hg and 78.14
mm Hg, respectively.

Results for tests of the associations between JH and SBP and DBP are shown in Tables 2
and 3, respectively. Model 1 suggests a positive association of JH with SBP (§=3.92; Table
2). A similar trend was visible for associations between JH and DBP (3=1.85; Table 3), but
was not statistically significant. Table 2 shows associations between JH and SBP were not
significantly modified by household poverty (3=1.68; Model 2), or by education (=2.79;
Model 3). In Table 3, associations between JH and DBP were not modified by household
poverty (B= 0.10; Model 2) or education (=1.47; Model 3).

Tests of the hypothesis that labor force status modified the association between JH and SBP
(B=—1.44; Table 2, Model 4) and DBP ($=-1.39; Table 3, Model 4) were not statistically
significant. Those with above-average JH who were in the labor force trended toward lower
SBP and DBP compared to everyone else.

We also tested whether the association between JH and blood pressure varied by race,
ethnicity, sex, and age (results not shown). We did not find significant effect modification of
NLW race on the association between JH and SBP or DBP, or for the interaction of JH and
Latino ethnicity on SBP or DBP. Male or female sex did not modify the association between
JH and SBP or DBP. Among those with above-average JH, there was a marginally
significant stronger association between JH and SBP among persons aged =60 years,
compared to younger counterparts, but not for DBP.

Results for tests of robustness of findings, using continuous JH and household poverty
variables, were comparable to those for categorical variables. However, using these
variables in their continuous form was the least informative approach due to the variables’
skewed nature.28 Results were similar for the three-level labor force variable.

Discussion

We used data from a multi-ethnic urban sample to test the hypothesis that JH may adversely
affect health for those who encounter structural barriers to realizing socioeconomic benefits
from their high-effort coping. In addition to testing this hypothesis for income and
education, we also examined labor force participation as an effect modifier. Because
previous studies suggested that these patterns vary by race, sex, and age, we conducted
sensitivity tests for each of these variables. In this sample, above-average JH was associated
with elevated SBP for all participants, regardless of SEP or labor force status. We did not
find evidence to support the hypothesis that this association varied by household poverty,
education, labor force status, race, ethnicity, or sex. We found a modest association with
age: Those in the highest age category (aged =60 years) had a steeper association between
JH and SBP compared to younger respondents. This may reflect enhanced vulnerability for
elevated blood pressure later in life among those with a lifelong pattern of high-effort
coping.

Our finding of no statistically significant modification of associations between JH and blood
pressure by SEP joins mixed findings in the literature. While several studies report evidence
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consistent with the hypothesized heightened adverse effects of JH on blood pressure for
those experiencing socioeconomic adversity,%-13 others do not.1> Our finding of no effect
modification by education is consistent with results reported by McKetney and colleagues.1®
The absence of effect modification by income or labor force participation in this sample,
combined with mixed evidence from other studies, suggests that associations between JH,
SEP, and blood pressure may be complex. Studies finding support for the JH hypothesis are
largely from the Southeast, and largely from rural areas, while those finding less support are
predominantly from urban areas. The associations between JH, SEP, and blood pressure may
be shaped by the particular contexts within which they emerge. Since the 1950s, Detroit has
experienced population out-migration,2? demographic shifts, economic disinvestment, and
economic restructuring that contributed to high poverty rates and residential segregation,3°
and, in turn, access to education and employment.3! The areas of Detroit included in this
sample and Detroit as a whole have lower SEP relative to the state and nation.20.32.33
Subsequently, the more favorable socioeconomic categories in this study (e.g., above the
poverty level, high school education or higher) may exert less of a health advantage for
persons with above-average JH than might be observed in samples with greater variation in
SEP and those with more participants who report higher incomes. To the extent that
residents with greater education may not realize economic benefits of that education within a
city with limited employment opportunities, those benefits may be less visible in this sample
than in other contexts. Also, while one’s household income may exceed the poverty level,
community SEP may influence the relationship between JH and blood pressure. For
example, using data from the HEP sample, Schulz and colleagues found that neighborhood
poverty was associated with cardiovascular and metabolic risk, above and beyond household
poverty.3* Potential effects of neighborhood SEP were not accounted for in this study, and
may influence the relationship between JH, individual SEP, and blood pressure.

While some studies report racial differences in associations between JH and blood
pressure,13:35 our findings join others that have not found racial or ethnic differences.38 The
current study involved a multi-ethnic sample from a midwestern city that has experienced
substantial economic disinvestment,2? and whose residents live in neighborhoods with
greater disadvantage than the nation.20:33 Studies indicating that associations between JH
and blood pressure vary by race emerge from rural areas in the Southeast. This mixed
evidence may reflect social and economic patterns across contexts, and which may be
visible in racial differences. Indeed, income inequalities between NLWSs and NLBs vary
across geographic regions.3” Implications of these variations in social and economic
opportunities across the country for variations in associations between JH and blood
pressure should be explored. Future studies would be strengthened by the use of datasets
with large samples to examine associations within racial, ethnic, and sex strata.

This study makes several contributions to the literature. The present study examined the JH
hypothesis in a multiethnic urban sample of Latinos, NLBs, and NLWs. Few studies have
tested the JH hypothesis for samples involving Latinos. Further, few studies have examined
the JH hypothesis in a midwestern post-industrial city. Our findings suggest that, in the
social and economic context of Detroit, high JH is associated with elevated SBP for all
residents, regardless of SEP. It is feasible that under conditions of social and economic
disadvantage, differences in associations between JH and blood pressure by income,
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education, or race in associations between JH and blood pressure are less marked, emerging
more clearly under conditions where there is greater variation in social or economic
conditions. Future studies examining the influence of neighborhood SEP on the relationship
between JH and blood pressure may prove useful in understanding the effects of contextual
factors on these associations.
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Table 1

Weighted descriptive statistics, 2002 (N=703)

Variable Percent (%) Mean (SE)

Sociodemographics

Aged 25-34 35.31

Aged 35-44 30.09

Aged 45-59 22.89

Aged 60+ 11.70

Female 49.96

Latino 25.37

Non-Latino Black 52.28

Non-Latino White 19.38

Household income above poverty 64.21

High school graduate 63.89

In labor force 68.70

High John Henryism (>median) 43.95

Health

Systolic blood pressure (mm Hg) 125.04 (0.75)

Diastolic blood pressure (mm Hg) 78.14 (0.53)

Cholesterol (mg/dL) 196.66 (2.99)

Triglycerides (mg/dL) 189.24 (8.44)

HDL (mg/dL) 53.28 (0.91)

LDL (mg/dL) 110.67 (2.78)

Glucose (mg/dL)

114.75 (2.71)

Ethn Dis. Author manuscript; available in PMC 2015 April 05.

Page 11



Page 12

LeBron et al.

"wsIAIUaH uyor :HC ‘103 prepue)s :3S ‘ainssaid poojq 21j01sAS :dgS

'T0>d
q

.o._”.Vn_m

*35B8SIP 91U04YD 104 I1sn[pe s|apow |1y ;810N

re 1- 8210} JOQe| x H[

e 6L¢C arenpelb j00yds ybiy x He

0T'e 89'T Au1anod anoge awooul pjoyssnoy x He

w2 16T 902 T  90¢ 8ET  10¢ €1 30104 Joge] U]

6E'T 90T- €97 e~ 8eT 0T- TT V01— ajenpelb |00yos ybIH

81 9T~ 18T €T~ 107 0Tz- 287 veT- Ausnod anoge awoou ployssnoH

082 067 e A AL 98 297 vl wsiAiusH uyop

102 880~ 26T £To- 102 £20- 207 ve0- 8MYM OUITe]-UON

6T 652- T 95z-  sv'T 652- YT £9°Z- oune

6v'T qls8- gyt qS58- gy Q98- gy qlv'8- a[ewad

0ze q€¢’Ll  gze q%'Ll  gze qve'Ll gz qOe'L1 +09 paby

88T 985L g1 avSL 681 g9, g8 qisL 65-G7 paby

w1 e00€  zp7 182 9T el8C Ty er6C y-gg paby

S0 vSeTT  ETY v502T  60'% 9202t Y0y 18°6TT 1dsasenuy
3s | 3s q 3s q 3s q

6T°0 6T°0 6T°0 670 asrenbs-y

100 100 100 100 4

£0. 0L 0L 0L N

¥ BPOIN € BPO Z BPO T BPOI dgs #woono

Author Manuscript

(£02=N) sn1e1s 9210} Joge| pue ‘uoilisod J1WOU0I30190S ‘WSIAIUBH Uyor uo passalbal ainssaid poojq 21j01SAS

Author Manuscript

¢ ?olgel

Author Manuscript

Author Manuscript

Ethn Dis. Author manuscript; available in PMC 2015 April 05.



Page 13

LeBron et al.

"WSIAIUBH uyor :Hr ‘10113 paepuels :3S ‘ainssaid poojq aljoiselq :dgd

.._”o.Vn_o

'G0>d
q

.oa.Vn_m

*3Se8SIP 91U0JYD 104 I1sn[pe s|spow |1V ;810N

6v'¢ 6ET- 90104 J0Qe| Ul x Hl

20C A ayenpe.b jooyds ybiy x He

ST¢ 010 Aulanod anoge awodul pjoyasnoy x He

8T 020 ST Z€0- ST 1£0- €57 180~ 20104 10G®] U]

101 120- €27 98'0- 20T 6T0- 20T 610~ ayenpelb |00yos ybIH

b1 Wo- vl 1£0- ST g0~ T 8E0- Ausnod anoge awioou ployssnoH

S6'T 08 ST €60 95T 8T €07 8T wsiAiusH uyop

b o el 80 W1 20 ot 920 8HUM Oule-UON

18T el8e  pe7 el8c-  og7 ef8C- o7 ©S8C- oune-

S0°T qe0e= 901 qe0e= 5o q66c= 501 q66c- alewa4

907 860~  90C £60- S0 060- S0Z 16'0~ +09 paby

9T’ of1S g1 oll'S @17 0TS 11 otl's 65-G7 paby

ITT qst'e 611 qe0e  gr1T q60¢ 11 q0Te vi—Ge paby

9z'e 4 TR A 86v.  YTE GRS > €97 1dsossy
3s | 3s q 3s q 3s q

600 600 800 80°0 arenbs-y

€00 €00 €00 £0°0 4

£0. 0L 0L 0L N

¥ BPOIN € PPOIN Z BPOIN T BPOIN dgd Bwooino

Author Manuscript

(£02=N) sn1e1s 9210} Joge| pue ‘uonisod 21LWIOUOI30190S ‘WsIAIUaH uyor uo passalbial ainssaid poo|q a1jolselq

Author Manuscript

€9l|qel

Author Manuscript

Author Manuscript

Ethn Dis. Author manuscript; available in PMC 2015 April 05.





