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 According to James,1-3 John Hen-
ryism (JH) is a strong behavioral or 
personality predisposition to engage 
in high-effort coping with difficult 
socio-environmental stressors. The 
JH construct is based on the late 
19th century legend of John Henry, 
the “steel-driving man” – an African 
American unskilled laborer who al-
legedly defeated a mechanical steam 
drill in an epic contest of “man 
against machine.” However, he died 
immediately thereafter from com-
plete exhaustion. In 1987, James et 
al developed a 12-item John Henry-

ism Active-Coping (JHAC) Scale to 
measure JH, with the items collec-
tively emphasizing three overlapping 
themes considered inherent in the 
aforementioned legend: mental and 
physical vigor, commitment to hard 
work and determination to succeed.2 
Three illustrative items from the 
JHAC Scale are: 1) In the past, even 
when things got really tough, I never 
lost sight of my goals; 2) I don’t let 
my personal feelings get in the way 
of doing a job; and 3) Once I make 
up my mind to do something, I stay 
with it until the job is completely 
done. While affirmative responses to 
questions of this type connote admi-
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Purpose: John Henryism (JH) is a strong 
behavioral predisposition to engage in 
high-effort coping with difficult socioen-
vironmental stressors. We investigated 
associations between JH and perceived 
general health (GH) among maintenance 
hemodialysis (MHD) patients in a multiracial 
Brazilian population.

Design: The 12-item John Henryism Acting 
Coping (JHAC) Scale was completed by 525 
patients enrolled in The Prospective Study 
of the Prognosis of Hemodialysis Patients 
(PROHEMO) in Salvador (Bahia) Brazil.  JH 
scores could range from 12 to 60. The low 
and high JH groups were determined by 
a median split (<52 vs ≥52). The 36-Item 
Short Form Health Survey was used to 
determine GH score (range 0-100; higher 
means better health). Linear regression with 
extensive adjustments was used to test as-
sociations. 

Results: Mean age was 48.3±13.7 years; 
38.7% were female; 11.4% were White, 
29.1% were Black and 59.4% were mixed 
race. JH was positively associated with 
higher GH in the whole sample (adjusted 
difference [AdjDif]=7.14, 95% CI= 2.98, 
11.3) and similarly in men and women. A 
strong positive association between JH and 
GH was observed in non-Whites but not 
in Whites; (AdjDif in Blacks =16.4, 95% 
CI=8.37, 24.4). Also, a strong positive as-
sociation between JH and GH was observed 
for patients aged <60 years (AdjDif =9.04, 
95% CI = 4.46, 13.6) but not for older 
patients. 

Conclusions: The results indicate that MHD 
patients engaged in high-effort coping with 
socioenvironmental stressors as demonstrat-
ed by high JH tend to feel more positively 

about their overall health. This seems to 
be especially the case for non-White and 
younger patients. Ethn Dis. 2018;28(4):539-
548; doi:10.18865/ed.28.4.539. 
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rable qualities of tenacity and opti-
mism in the face of adversity, over 
years or decades could increase risk 
for disease (particular for cardiovas-
cular diseases) in otherwise suscep-
tible individuals. This is known as 
the John Henryism hypothesis.1,2,4 
 While published tests of the JH 
hypothesis have produced somewhat 
mixed results, 5-7 a number of stud-
ies1,2,4,8 have found, in keeping with 
a priori predictions, that among in-

sociated with better self-rated health 
and higher life satisfaction indepen-
dent of an individual’s level of socio-
economic status.2 This suggests that 
that high JH connotes relatively bet-
ter perceived psychological health.
 While poor perceived general 
health is known to be strongly as-
sociated with long-term clinical out-
comes in the general population10 
and in clinical populations, such as 
end-stage renal disease patients un-
dergoing maintenance hemodialy-
sis (MHD),11 knowledge about the 
predictors of self-perceived health 
in patients with difficult to manage 
chronic conditions remains limited. 
As with other challenging chronic 
conditions, eg, cancer12 and AIDS,13 
adaptation of end-stage renal disease 
patients undergoing MHD might be 
influenced  by how well they cope 
with limitations imposed by the 
disease and by the treatment itself. 
The objective of our present study 
was to investigate whether JH is as-
sociated with better self-perceived 
health in a sample of end-stage renal 
disease patients undergoing main-
tenance hemodialysis (MHD). We 
also investigated associations be-
tween sociodemographic character-
istics (age, race, gender, economic 
class, and education), and JH and 
if the general health reported by 
MHD patients could be explained 
by interactions between JH and 
sociodemographic characteristics. 
 

Methods 

Study Design and Setting
 Our study was a cross-sectional 
analysis of baseline data from the 

Prospective Study of the Prognosis 
of Chronic Hemodialysis Patients 
(PROHEMO) based  in the city 
of Salvador (Bahia) Brazil.14 From 
a sample of 728 patients, 525 had 
complete data on both John Hen-
ryism and self-reported general 
health; they constitute the sample 
of participants for the main analy-
sis of the study. Data were collect-
ed from November 2009 through 
February 2011. The patients were 
undergoing 4-hour hemodialysis 
sessions, three times weekly at four 
dialysis clinics of Salvador. The In-
stitutional Review Board of the 
Medical School of the Federal Uni-
versity of Bahia approved the study 
protocol and all patients provided 
informed consent to participate. 

Data Collection and 
Definitions 
 The collection of demographic, 
laboratory, comorbidity and clinical 
data began as soon as the patients 
provided informed consent to par-
ticipate. The data were provided by 
the patient and the attending ne-
phrologist and supplemented with 
information extracted from medi-
cal records. The trained interviewer 
classified the patient’s race as Black, 
White, or mixed race.15 To deter-
mine economic class (A, B, C, D, 
E), the classification system of the 
Brazilian Institute of Market Re-
search, which is primarily based on 
possession of consumer goods, was 
used.16 Patients belonging to classes 
D and E were categorized as poor or 
very poor. Laboratory results were 
based on regular monthly patient 
evaluations, and the results closest 
to the patient’s entry in the study 

The objective of our 
present study was to 

investigate whether John 
Henryism is associated 

with better self-perceived 
health in a sample of end-
stage renal disease patients 
undergoing maintenance 

hemodialysis (MHD).

dividuals scoring high on JH, those 
from economically disadvantaged 
backgrounds were at greater risk of 
cardiovascular disease than those less 
disadvantaged. Indeed, the combina-
tion of high JH and high socioeco-
nomic status (SES) tended to be as-
sociated with the very lowest risk of 
cardiovascular disease in these stud-
ies.1,2,4,8,9 However, perhaps unsur-
prisingly, JH has been positively as-
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were used. Blood samples were col-
lected before the dialysis session.

Predictors and Outcomes

John Henryism 
 John Henryism was  assessed by 
the patient’s responses to the Por-
tuguese version of the 12-item John 
Henryism Active Coping (JHAC) 
Scale. The Portuguese version of the 
scale was derived through translation 
and back translation of the English 
version by the scale’s developer (SAJ) 
and the senior author (AAL) of the 
current study. The Cronbach alpha, 
a measure of internal consistency re-
liability, was .704 for the Portuguese 
version of the JHAC Scale. This alpha 
coefficient is comparable to those re-
ported in studies in the United States 
and Europe.2,4,8,9  Response options 
ranged from “completely true” (score 
= 5) to “completely false” (score = 
1). The total JHAC score was deter-
mined by summing scores obtained 
for each of the 12 questions.4 Total 
scores can vary from a low of 12 to 
a high of 60. In our current study, 
the median score of 52 was used to 
categorize patients as high or low 
on John Henryism. This median 
score is similar to those reported in 
US community-based studies.2,17 

Perceived General Health
 Perceived General Health (GH) 
assessed in the present study is part 
of both the mental and physical di-
mensions of health-related quality of 
life.18 The GH score was determined 
using the patient’s responses for the 
5 items of the version 1 of the Medi-
cal Outcomes Study 36-Item Short-
Form Health Survey (SF-36).19 

For item 1, patients were asked to 
choose one option that represented 
their general health:  excellent, very 
good, good, fair or poor. For items 
2 to 5, the patients were asked to 
choose the option (definitely true, 
mostly true, don’t know, mostly false 
and definitely false) that best de-
scribed their perceived health status 
in relation to the following health-
related statements: item 2) I seem 
to get sick a little easier than other 
people; item 3) I am as healthy as 
anybody I know; item 4) I expected 
my health to get worse; item 5) My 
health is excellent. The response for 
each item was scored. For items 1, 3 
and 5, the scores were 100 for defi-
nitely true, 75 for mostly true, 50 for 
don’t know, 25 for mostly false and 0 
(zero) for definitely false. For items 
2 and 4, the scores followed an in-
verse order. The total general health 
score was determined by summing 
up the score for each item and di-
viding by 5. Total GH scores ranged 
from 0 to 100, with higher scores 
indicating better perceived GH. 

Statistical Methods
 To compare characteristics be-
tween patients in high and low John 
Henryism groups, we used Pearson 
chi-squared test to evaluate differ-
ences in categorical variables in situ-
ations where contingency tables with 
expected values >5 in more than 20% 
of the cells occurred. The Fisher’s ex-
act test could be used to evaluate dif-
ferences in categorical variables that 
were not consistent with the use of 
the Pearson chi-squared test. The t-
test was used to evaluate differences in 
quantitative variables approximating 
Gauss’s distribution. Mann-Whitney 

test was used to evaluate differences 
in months on dialysis because the 
distribution was skewed toward lon-
ger duration in dialysis treatment. 
 We used multivariable linear re-
gression to test for association of 
John Henryism and each sociode-
mographic characteristic was associ-
ated with general health, taking into 
account possible effects of several 
covariates. Multivariable linear re-
gression was also used to investigate 
associations between JH and GH 
in sociodemographic subgroups. To 
estimate the statistical significance 
of interaction between JH and each 
sociodemographic characteristics, 
statistical models containing inter-
action terms were tested, whereby 
membership in a high or low cate-
gory on a given characteristic (coded 
as 0 or 1) was cross-classified with 
membership in a high or low cat-
egory on JH  (coded as 0 or 1). Mul-
tivariable logistic regression was also 
used to assess association between 
each sociodemographic character-
istic and JH. As recommended, the 
covariates included in the multivari-
able models to adjust for potential 
confounding were selected based on 
clinical rationale, independent of 
their statistical significance.20,21 Co-
variates included in the models were 
age, gender, race, marital status, ed-
ucation, economic class, months of 
dialysis, dialysis dose by single-pool 
Kt/V,22 serum creatinine, serum al-
bumin, hemoglobin, type of vascular 
access for hemodialysis, heart failure, 
diabetes, hypertension, cerebrovas-
cular disease, and a group of lower 
prevalence comorbid conditions (eg, 
chronic obstructive pulmonary dis-
ease [COPD], asthma, virus B infec-
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tion, virus C infection, cancer, and 
peripheral vascular disease) com-
bined into a single category. To han-
dle missing data in the analysis, indi-
cator variables were coded as 1 or 0 
to indicate their presence or absence.
 Statistical analysis was performed 
using the IBM SPSS Statistics for 
Macintosh, Version 25.0 (IBM SPSS, 
Armonk, NY: IBM Corp.). Dif-
ferences with two-sided P <.05 are 
considered statistically significant. 

results 

 Twenty-nine percent (29.1%) 
of patients were identified as 
Black; 59.4% as mixed race; and 
11.4% as White. Mean age was 
48.3±13.7 years, and lower for Black 
(47.3±13.1 years) and mixed-race 
(47.8±13.7 years) than White pa-
tients (53.0±14.3 years). The major-
ity of patients were male (61.3%); 
61.7% did not graduate from high 
school; and 48.7% were classified as 
poor or very poor. The prevalence of 
comorbidities was generally higher 
for patients aged ≥60 years vs  <60 
year: 37.0% vs 14.9% for diabe-
tes; 14.0 vs 9.2% for heart failure; 
10.4% vs 4.8% for cerebrovascular 
disease. Diabetes was more prevalent 
in Whites (36.7%) than in mixed-
race (18.7%) and Black (14.4%) 
patients. The prevalence of cere-
brovascular disease was higher for 
males than females: 8.1% vs 2.5%. 
The general health score varied from 
0 to 100 and showed similar means 
for the 525 patients with data on JH 
(55.22±23.65) and the 203 patients 
without JH data (55.49±23.84); 
P=.89 (data not shown). 
 The median John Henryism 

(JH) score was 52. Table 1 sum-
marizes patient characteristics by 
high (>52) and low JH (≤52) cat-
egories. The high-JH group was 
older and contained a slightly higher 
proportion of non-White patients 
than was observed for the low-JH 
group. The distribution of major 
comorbidity did not show con-
sistent variation by JH categories.
 The prevalence of comorbid con-
ditions in the group of other comor-
bidities in the low and high John 
Henryism groups were, respectively: 
1.5% and 2.7% for asthma, .4% and 
1.2% for chronic obstructive pulmo-

nary disease, 1.9% and 1.2% for in-
fectious by virus B, 2.6% and 2.7% 
for infectious by virus C, 3.0% and 
3.5% for cancer, and 2.6% and 4.3% 
for peripheral vascular disease (data 
not shown in the Table). These small 
differences between the low and high 
JH groups in the distribution of low-
prevalence comorbidities did not 
reach statistical significance (P≥.28).
 Table 2 shows the odds ratios of 
associations between patient charac-
teristics and John Henryism. JH was 
significantly associated with age and 
race but not with gender, education 
and economic class. In the models 

Table 1. Selected patients’ characteristics by high and low John Henryism

John Henryism 

Characteristics Low (Score ≤52), 
N=270

High (Score >52), 
N=255 P

Age yr, mean±SD 46.6±13.6 50.1±13.5 .003
% Age ≥ 60 yr 15.6 25.9 .003
% Male 61.1 61.6 .91
% Race .08
   White 14.5 8.3
   Mixed 56.5 62.2
   Black 29.0 29.5
% < High school 58.7 64.8 .15
% Poor/very poor 49.8 47.6 .63
% Married 45.7 39.0 .12
Months on dialysis, median [IQR] 44.6 [22.2, 88.0] 40.6 [16.0, 81.5] .15
% Dialysis by catheter 11.9 11.1 .78
Kt/V, mean±SD 1.57±0.36 1.60±0.41 .32
Serum albumin in g/dL, mean±SD 3.73±0.39 3.76±0.38 .37
Serum creatinine in mg/dL, mean±SD 10.9±3.4 10.8±3.7 .67
Blood hemoglobin in mg/dL, mean±SD 10.4±1.8 10.7±1.8 .08
% Hypertension 91.1 92.5 .55
% Diabetic 18.5 20.4 .59
% Heart failure 10.4 9.9 .84
% Cerebrovascular disease 4.5 7.5 .14
% Other comorbidities 10.7 15.3 .12

The percentages of missing values were .6 for education, 9.3% for economic class, .4% for marital status, .4% 
for vascular access, 3.6% for Kt/V, 2.5% for albumin, .4% for creatinine, 2.5% for hemoglobin, .6% for heart 
failure.
Other comorbidities include asthma, chronic obstructive pulmonary disease, infections by virus B or virus C, 
cancer and peripheral vascular disease. 
All categorical variables were consistent with the premises of the Pearson chi-squared test. Mann-Whitney test 
was used to test for differences in months on dialysis. For the other quantitative variable, independent sample 
t-test was used for comparing differences between the two John Henryism groups.
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adjusted for numerous covariates, 
the odds for scoring >52 points on 
JH (ie, high JH) were significantly 
higher for those aged ≥60 years than 
for those aged <60 year (OR = 2.19, 

95% CI: 1.31, 3.65) and for Black 
(OR = 2.30, 95% CI: 1.11, 4.74) 
and mixed race (OR = 2.38, 95% CI: 
1.22, 4.66) than for White patients. 
 As shown in Table 3, gender was 

the only sociodemographic variable 
associated with general health. A 
significantly lower GH score, by ap-
proximately six points, was observed 
for women than for men, both in 

Table 2. Logistic-regression unadjusted and adjusted odds ratios for associations between patient characteristics and high 
John Henryism (JH)

% High JH Odds ratio (95% CI)

Characteristics Groups N (score >52) Unadjusted Adjusteda

Age <60 yr 417 45.3 Ref=1 Ref=1
≥60 yr 108 61.1 1.90 (1.23, 2.92) 2.19 (1.31, 3.65)

Gender Female 203 48.3 Ref=1 Ref=1
Male 322 48.8 1.02 (.72, 1.45) .92 (.61, 1.39)

Race White 60 35.0 Ref=1 Ref=1
Mixed 311 51.0 1.92 (1.08, 3.41) 2.38 (1.22, 4.66)
Black 154 49.0 1.81 (.98, 3.36) 2.30 (1.11, 4.74)

Education ≥ High school 200 44.5 Ref=1 Ref=1
< High school 322 50.9 1.30 (0.91, 1.85) 1.24 (0.81, 1.92)

Economic Class > Poor 244 48.8 Ref=1 Ref=1
Poor/very poor 232 46.6 .92 (.64, 1.31) .76 (.50, 1.16)

a. Odds ratios in the logistic regression model with inclusion of sociodemographic variables (age, gender, race, marital status, education and economic class months 
of dialysis, dialysis dose by Kt/V, serum creatinine, serum albumin, hemoglobin, type of vascular access for hemodialysis, hypertension, heart failure, diabetes, chronic 
obstructive pulmonary disease, cerebrovascular disease and low-prevalence comorbidities (asthma, chronic obstructive pulmonary disease, infections by virus B or virus C, 
cancer and peripheral vascular disease) as a single group. 

Table 3. Unadjusted and adjusted differences in mean general health score by sociodemographic characteristics

GH Score Difference in General Health Score , (95% CI)a

Characteristics N Mean±SD Unadjusted Adjusteda

Age
   18-59 yr 417 55.6±23.4 Ref=0 Ref=0
   ≥ 60 yr 108 53.9±24.7 -1.62 (-6.64, 3.40) .15 (-5.51, 5.81)
Gender
   Female 203 51.5±23.9 Ref=0 Ref=0
   Male 322 57.6±23.2 6.02 (1.88, 10.2) 6.29 (1.56, 11.0)
Race
   White 60 56.6±24.5 Ref=0 Ref=0
   Mixed 311 55.3±23.3 -1.32 (-7.88, 5.23) -1.67 (-8.90, 5.56)
   Black 154 54.5±24.0 -2.07 (-9.16, 5.01) -3.34 (-11.2, 4.53)
Education
   ≥ high school 200 55.6±23.2 Ref = 0 Ref=0
   < high school 322 55.1±24.0 -.53 (-4.72, 3.67) .74 (-4.20, 5.67) 
Economic class
   > Poor 244 56.1±22.9 Ref = 0 Ref=0
   Poor/Very Poor 232 55.1±24.6 -1.47 (-5.74, 2.80) -1.60 (-6.38, 3.19)

a. Difference in the linear regression model with inclusion of sociodemographic variables (age, gender, race, marital status, education and economic class months of 
dialysis, dialysis dose by Kt/V, serum creatinine, serum albumin, hemoglobin, type of vascular access for hemodialysis, hypertension, heart failure, diabetes, chronic 
obstructive pulmonary disease, cerebrovascular disease and  low-prevalence comorbidities (asthma, chronic obstructive pulmonary disease, infections by virus B or virus 
C, cancer and peripheral vascular disease) as a single group. 
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the unadjusted difference (men vs 
women 6.02, 95% CI: 1.88, 10.2) 
and adjusted models (men vs wom-
en 6.29, 95% CI: 1.56, 11.0). Non-
statistically significant differences 
were observed in comparisons be-
tween racial groups with a tendency 
for lower GH scores in mixed race 
and Black than in White patients. 
 Figure 1 shows the means of gen-
eral health scores in patients who 
reported high and low John Hen-
ryism and unadjusted and adjusted 
linear regression difference in scores 
between patients with high and low 

JH in the total sample and by so-
ciodemographic characteristics. The 
means of GH score was higher by 
more than six points in the high than 
in the low John Henryism group (dif-
ference = 6.36, 95% CI: 2.34, 10.4) 
in the whole sample. The difference 
in GH scores was not reduced with 
adjustments for sociodemographic 
factors and comorbidities (differ-
ence = 7.14; 95% CI: 2.98, 11.3). 
 In the analysis stratified by so-
ciodemographic characteristics (Fig-
ure 1), statistically significant associ-
ations between high JH and greater 

general health score were observed 
both among women (adjusted dif-
ference = 7.12, 95% CI: .04, 14.2) 
and men (adjusted difference = 6.20; 
95% CI: .95, 11.5). Positive as-
sociation between JH and GH was 
observed in non-Whites but not in 
Whites. Among Blacks, the mean 
of GH was higher by more than 16 
points in patients with high than low 
John Henryism (adjusted difference 
= 16.4; 95% CI: 8.37, 24.4).  The 
association between JH and GH fol-
lowed an inverse direction in Whites. 
A strong positive association between 
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Figure 1. Means and linear regression unadjusted and adjusted differences in general health score by John Henryism category 
in the total group and by sociodemographic subgroups
P were <.05 for the linear regression coefficients of John Henryism * Black race (White as reference) and John Henryism * age, using age as dichotomous variable (aged 
<60 years and ≥ 60 years).
JH, John Henryism.
a. Differences were adjusted for age, gender, race, marital status, education, economic class, months of dialysis, dialysis dose by Kt/V, serum creatinine, serum albumin, 
hemoglobin, type of vascular access for hemodialysis, hypertension, heart failure, diabetes, cerebrovascular disease and a group of low-prevalence comorbidities (chronic 
obstructive pulmonary disease, asthma, virus B infection, virus C infection, cancer, peripheral vascular disease) as a single category.
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JH and GH was observed for patients 
aged <60 years (adjusted difference 
=8.77, 95% CI: 4.20, 13.3) but not 
for older patients. The coefficients of 
interaction of Black race*JH using 
White as referent race and age*JH 
tested in separate models with in-
clusion of variables listed in Table 1 
were statistically significant (P<.05). 

dIscussIon 

 The results of our present study 
indicate that end-stage renal disease 
patients undergoing maintenance 
hemodialysis scoring high on John 
Henryism (JH) were more likely to 
report better GH than those scoring 
low. High JH was associated with 
better perceived GH for both men 
and women and across economic 
classes and education levels (Figure 
1). The observed difference in GH 
score between those with high and 
low JH was larger than six points, 
which is considered a clinically sig-
nificant health-related quality of life 
difference.23 However, variations in 
associations between JH and gen-
eral health were observed across age 
and racial groups. As shown, high 
JH was associated with better GH 
in non-Whites but not in Whites. 
Among Blacks the mean general 
health score was considerably higher 
for those with high than for those 
with low JH reaching a very large 
difference of 16 points in the analy-
sis with extensive adjustments for 
covariates. High JH was also as-
sociated with better perceived GH 
for patients younger than 60 years 
but not for older patients.  In the 
covariate-adjusted regression analy-

sis specific for aged <60 years, the 
mean GH was much higher (differ-
ence >8 points) for high-JH patients.
 In the whole sample, race was 
only weakly associated with GH, 
with a slight tendency for lower GH 
scores for non-Whites. However, as 
a result of the race-JH interaction, 
in the high JH group, Black and 
mixed-race patients reported bet-
ter GH than did White patients. By 
contrast, in the low JH group, high-
er perceived GH was observed for 
Whites than for non-Whites. While 
a trend toward better perceived 
health was observed for patients aged 
<60 years than for older patients in 
the high-JH group, a trend for worse 
perceived GH was observed for those 
aged <60 years in the low-JH group. 
These results indicate that John 
Henryism is a strong effect modi-
fier of the race and age associations 
with GH. The effect modifications 
of JH on association of race and age 
with GH suggest that younger and 
non-White MHD patients engaged 
in high-effort coping with their so-
cioenvironmental stressors as dem-
onstrated by high JH tend to assess 
their overall health more positively. 
 Different from age and race, gen-
der was associated with perceived 
GH in the whole sample and simi-
larly between patients with high 
and low John Henryism. A lower 
self-reported GH was observed in 
women compared with men and was 
observed in both groups (high and 
low JH) of patients. These results are 
in agreement with population stud-
ies that show that, in general, wom-
en tend to rate their health as poor 
more often than men.24 The lower 
general health score in women than 

in men in the present study is also in 
line with the higher burden of symp-
toms reported by women than in 
men undergoing hemodialysis.14,25-27 
 It is interesting to note that 
whereas high JH was associated with 
better self-reported GH in patients 
aged <60 years, a high JH was more 
often reported by older patients. 
Our cross- sectional study could not 
assess the reason for the higher JH 
for older MHD patients. The pos-
sibility that the higher JH in older 

The results of our present 
study indicate that end-

stage renal disease patients 
undergoing maintenance 
hemodialysis scoring high 
on John Henryism (JH) 

were more likely to report 
better GH than those 

scoring low.

patients is partly explained by se-
lective survivorship is supported by 
previous studies that showed greater 
survivorship in patients who dem-
onstrate an active coping style.28,29 
The observed differences in JH by 
age might also be explained by birth 
cohort effects; ie, to deal effectively 
with their life experiences, older 
patients of our present study may 
have been determined, active cop-
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ers from an early age and in ways 
not required of younger patients. As 
suggested, the coping skills learned 
from life experiences from early age 
would remain as enduring personal 
characteristic.30 It is also worth not-
ing that despite the higher preva-
lence of major comorbidity in older 
MHD patients, their self-reported 
health was similar to that of younger 
patients. This is consistent with data 
that suggest  that people tend to 
rate their health more favorably as 
they get older despite progressively 
worsening physical health.29 Selec-
tive survival is another factor that 
may contribute to increase the pro-
portion of healthy individuals with 
chronic conditions at older ages.31

 The higher JH for non-White 
than White is in agreement with US 
population studies  wherein African 
Americans consistently scored high-
er than Whites on JH.2,3 According 
to James,3 a potential explanation 
for the higher JH scores among US 
Blacks than US Whites is that eco-
nomic hardship for African Ameri-
cans, unlike that for Whites, contains 
a racial component which intensi-
fies the socioeconomic adversity 
they must try to overcome through 
high-effort coping. This explanation 
may also account for the higher JH 
scores observed for non-White Bra-
zilians in the current study given the 
economic, as well as racial, barri-
ers that Black Brazilians also face.32 
  Limitations of our study should 
also be acknowledged. The obser-
vational design does not permit us 
to conclude if the observed asso-
ciations between JH and perceived 
general health in MHD patients are 
causal. Also, because the analysis 

was performed using data collected 
cross-sectionally, it was not possible 
to assess the direction of the asso-
ciation between JH and GH. Some 
constellation of unmeasured or un-
known factors may account for the 
reported associations between JH 
and perceived health. Longitudinal 
research employing larger samples 
and an even broader array of covari-
ates will be necessary to clarify what 
role JH plays in preserving the psy-
chological wellbeing of patients at-
tempting to manage the burden of 
end-stage renal disease and the treat-
ment by maintenance hemodialysis. 
Our findings are consistent, how-
ever, with prior research that shows 
evidence that characteristics such as 
hope and perseverance play an im-
portant role to overcome stressful 
situations in the course of chronic 
illness.33 JH scores may provide a 
new window for understanding how 
race and age, among other person-
level characteristics, influence a pa-
tient’s ability to cope with potential-
ly debilitating chronic conditions.  

conclusIons

 The existing data indicate that 
the utilization of maintenance he-
modialysis (MHD) is increasing in 
almost all world regions.34 As shown 
in previous studies, perceived poor 
GH has been associated with greater 
mortality11,35 and hospitalization11 in 
MHD patients. Our findings indi-
cate that the beneficial role of high 
John Henryism on GH applies simi-
larly to men and women undergoing 
MHD. The use of the JH active cop-
ing scale for the clinical evaluation of 

MHD patients might be helpful to 
identify those who need special care 
to improve outcomes.  However, 
MHD studies developed in different 
settings are needed to assess the gen-
eralizability of JH and investigate as-
sociation of JH with outcomes, such 
as self-reported outcomes, mortality 
and hospitalization. We hope that 
our study findings will stimulate ad-
ditional research on John Henryism 
and the health-related quality of life 
in MHD patients to aid improv-
ing the health care offered to this 
increasing worldwide population. 
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