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Association between self-rated health
and incident severe hypertension among
men: a population-based cohort study

Shankar A, Wang ] J, Rochtchina E, Mitchell P

ABSTRACT

Introduction: Self-rated health (SRH) is a
consistent predictor of cardiovascular disease and
mortality. However, the intermediate biological
mechanisms behind this association are not
clear. We examined the longitudinal relationship

between SRH and incident severe hypertension.

Methods: We studied a population-based cohort
of 1,298 participants (mean age 62.5 years, range
49-84 years), at the baseline examination (1992-
1994) residing in the Blue Mountains region, west
of Sydney, Australia, and re-examined after five
years (1997-1999). Main outcome-of-interest
was incident severe hypertension (systolic blood
pressure [BP] 160 mmHg or above, diastolic
BP 100 mmHg or above, or a combination of
self-reported hypertension diagnosis and use of
antihypertensive medications) among baseline

individuals without severe hypertension.

Results: Among men, those with fair/poor SRH
had significantly higher odds of incident severe
hypertension, compared to individuals with
excellent SRH. Multivariable odds-ratio (OR)
(95 percent confidence intervals [Cl]) comparing
fair/poor SRH to excellent SRH was 1.93 (1.04-
3.56) (p-trend was 0.03). This association was not
observed in women comparing fair/poor SRH to
excellent SRH: OR 0.96, 95 percent C1 0.57-1.62
(p-trend was 0.70). Subgroup analyses stratified
by age, smoking, body mass index, diabetes
mellitus and BP categories, supported this male

gender-specific pattern of association.

Conclusion: This data suggests an association
between poor SRH and incident hypertension
among men, but not among women. These
results suggest that atleast part of the previously-
reported association between poor SRH and
mortality may be mediated by its relation to

incident severe hypertension.

Keywords: blood pressure, Blue Mountains Eye
Study, hypertension, self-rated health, severe

hypertension
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INTRODUCTION

Subjective ratings of health (self-rated health [SRH]) are
considered as main outcomes in clinical studies," and global
SRH rating is a standard for quality of life in national public
health promotion strategies.® Poor SRH is a consistent
predictor of cardiovascular disease®® and mortality™
across several populations, as well as hospital admission
and nursing home placement in both middle-aged"” and
elderly®!!12 populations. However, biological mechanisms
mediating the association between SRH and mortality are
not clear. Several previous cross-sectional ®!3'9 and case-
control™!® gtudies have reported an association between
poor SRH and hypertension, and among hypertensive
subjects, subjects with excellent SRH demonstrated
better control of their hypertension.”® The prospective
association between SRH and incident hypertension has not
been previously examined. In some studies, the association
between poor SRH and vascular disease and mortality was
stronger among men, compared to women.“*2-29 Tt is not
clear if there is any gender difference in the association
between SRH and hypertension. In this report, we aim
to examine the association between SRH and a five-year
incidence of hypertension and severe hypertension among
men and women in an older Australian population, after
adjusting for smoking, alcohol intake, body mass index

(BMI) and other important cardiovascular risk factors.

METHODS

The Blue Mountains Eye Study (BMES) is a population-
based cohort study of age-related eye diseases and other
health outcomes in an older urban Australian population.
Study details were described previously.®? After a door-
to-door census of residents living in two postcodes in
the Blue Mountains region, west of Sydney, Australia,
persons born before January 1, 1943, were invited to
attend a detailed examination at a local hospital. Baseline
examination was performed on 3,654 of 4,433 (82.4%)



eligible persons during 1992-1994.29
five-year follow-up examination in 1997-1999, 2,334

During the

(75.1%) of surviving participants were reexamined. This
study followed the recommendations of Declaration of
Helsinki and was approved by the Western Sydney Area
Human Ethics Committee. Written informed consent was
obtained from all participants.

SRH was assessed by asking a question with four
possible answers: “For someone of your age, how
would you rate your overall health—would you say
it is excellent, good, fair, or poor?”® The baseline and
the five-year follow-up examinations followed similar
standardised protocols and included measurements of
weight, height, pulse rate, systolic and diastolic blood
pressures (BP) by a trained interviewer, administering
a standardised questionnaire that collected information
regarding participants’ demographic characteristics,
cigarette smoking, alcohol intake, physical activity,
medical histories and medications taken.

Fasting blood specimens were drawn from 3,222
participants (88.2%), centrifuged on-site and then
couriered within the same day to Westmead Hospital,
Sydney, Australia, for haematology and clinical
biochemistry assessments. White blood cell (WBC)
count was determined using a Coulter counter method.
Reliability coefficients, based on blind replicate control
data, ranged from 0.96 to 1.00. Total cholesterol (TC),
high-density lipoprotein cholesterol (HDL-C) and
triglyceride (TG) concentrations were measured on a
Reflotron reflectance photometric analyser (Boehringer
Mannheim Diagnostics [currently Roche Diagnostics],
Germany). Coefficients of variation for repeated
measurements of plasma were 2.9% for TC, 3.2% for
HDL-C and 1.4% for TG. Haematocrit and fasting plasma
glucose were measured by spun microhaematocrit and
hexokinase methods, respectively.

Age was defined as age at the baseline examination;
education was categorised into beyond high school,
high school and below; home ownership (yes, no)
was categorised based on whether the subjects owned
their house, flat, or independent living unit; BMI was
calculated as weight (kg) divided by height? (m?); diabetes
mellitus status was categorised using American Diabetes
Association criteria, as follows: diabetes mellitus
(diagnosis of diabetes mellitus by a physician and use of
diabetic medications or fasting glucose levels at least 7.0
mmol/L [126 mg/dL]), fasting hyperglycaemia (fasting
glucose levels 6.1 mmol/L [110 mg/dL] or above but less
than 7.0 mmol/L [126 mg/dL]), normoglycaemia (fasting
glucose levels below 6.1 mmol/L [110mg/dL]); cigarette
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smoking was categorised into current (current smoker or
had given up smoking less than 12 months before the study
examination), former (positively answered to “ have you
ever smoked regularly before?” and had given up smoking
at least 12 months before the study examination), and
never smoked; alcohol intake was categorised into heavy
(three or more drinks/day), moderate (less than three
drinks/day), and never drank; physical inactivity (yes, no)
was categorised with answering negatively or positively
to “have you participated in any recreational exercise/
walk in the last two weeks?”; and weekly aspirin intake
was categorised as three times/week or more, and less
than three times/week or none, by combining information
on aspirin intake frequency in the questionnaire to obtain
an adequate sample size in each category.

Details of BP measurement and prevalence of
hypertension in this older Australian community
have been described previously.®® Briefly, trained
observers recorded the systolic and diastolic BPs
measured from the participant’s right arm with a mercury
sphygmomanometer using a cuff size appropriate for the
participant’s arm circumference, after he/she had been
comfortably seated for at least ten min. Hypertension was
defined as in the Seventh Report of the Joint National
Committee (JNC7) on Prevention, Detection, Evaluation,
and Treatment of High Blood Pressure, as systolic BP of
140 mmHg or higher, diastolic BP of 90 mmHg or higher,
or a combination of self-reported hypertension diagnosis
and use of antihypertensive medications.?” BP was also
classified according to JNC7 BP stages (normal [systolic
values < 120 mmHg and diastolic values < 80 mmHg],
prehypertension [systolic values 120-139 mmHg or
diastolic values 80-89 mmHg], stage 1 hypertension
[systolic values 140—159 mmHg or diastolic values 90-99
mmHg] and stage 2 hypertension [systolic values = 160
mmHg or diastolic values = 100 mmHg]). For the current
study, we defined severe hypertension as JINC7 stage 2
hypertension or higher, or a combination of self-reported
hypertension diagnosis and use of antihypertensive
medications. Normotensive individuals at baseline that
developed hypertension according to these criteria at
the five-year follow-up examination (1997-1999) were
defined to have incident hypertension. Similarly, baseline
individuals without severe hypertension that developed
this outcome at the five-year follow-up examination were
defined to have incident severe hypertension.

To examine the association between SRH and
the five-year incidence of severe hypertension, the
current study included 1,298 individuals free of severe

hypertension at the baseline examination, from the



Singapore Med J 2008; 49 (11) : 862

Table I. Baseline characteristics of the cohort (1,298 subjects included in the analysis of incident severe hypertension) by
self-rated health and gender.

Characteristics Men (n = 588) Women (n = 710)
Excellent Good Fair/poor p-value Excellent Good Fair/poor p-value

Number at risk 158 327 103 185 405 120
Age (years) 63.5 63.0 62.4 0.62 61.7 62.7 62.3 0.43
Education > high school level (%) 75.3 64.8 56.3 0.005 63.2 57.0 383 0.004
Home owner (%) 9l.1 9.1 89.3 0.85 91.4 89.4 79.2 0.007
Smoking (%)

Never 40.5 385 18.5 <0.001 65.4 60.7 54.2 0.02

Former 46.8 46.5 49.5 238 26.2 21.7

Current 12.7 15.0 320 10.8 13.1 24.2
Alcohol intake (%)

Nondrinker 253 25.1 25.2 0.04 35.1 34.6 50.0 0.0005

1-2 drinks/day 48.1 50.8 35.9 57.3 56.5 35.0

> 3 drinks/day 26.6 242 38.8 7.6 8.9 15.0
Body mass index (kg/m?) 25.5 25.7 26.8 0.006 25.1 25.6 26.8 0.004
Diabetes mellitus (%) 5.1 83 10.7 0.23 Nil 4.0 7.5 0.002
Physical inactivity (%) 26.0 28.1 41.8 0.02 25.4 27.2 44.2 0.006
Total cholesterol (mmol/L) 5.7 5.9 5.9 0.18 6.1 6.2 6.1 0.60
HDL cholesterol (mmol/L) 1.3 1.3 1.3 0.47 1.6 1.6 1.5 0.07
Triglyceride (mmol/L) 1.5 1.9 1.9 0.008 1.4 1.6 1.7 0.008
JNC7 BP stage (%)

Normal BP 9.5 7.7 8.7 0.60 9.7 5.4 83 0.42

Prehypertension 709 75.8 68.9 73.0 76.8 742

Stage | hypertension 19.6 16.5 223 17.3 17.8 17.5
Systolic BP (mmHg) 134.1 134.3 135.6 0.6l 1335 135.9 135.9 0.09
Diastolic BP (mmHg) 80.0 80.4 80.7 0.76 787 80.0 80.2 0.09
Females only

Menopausal status (%) 92.9 90.9 87.5 0.27

Used HRT before (%) 31.9 33.6 39.2 0.41

*p-value for difference in the characteristic by self-rated health category based on analysis of variance or chi-square test, as appropriate
HDL cholesterol: high density lipoprotein cholesterol; JNC7:The Seventh Report of the Joint National Committee on Prevention, Detection,

Evaluation, and Treatment of High Blood Pressure; BP: blood pressure; HRT: hormone replacement therapy

2,334 individuals who participated in both the baseline
and five-year follow-up examinations, after excluding

those with missing baseline SRH information (n
23), systolic or diastolic BP (n = 6), BMI (n = 23), and
those with preexisting severe hypertension, including
subjects with previous hypertension diagnosis and use of
antihypertensive medications (n = 1,002). Similarly, to
examine the association between SRH and the five-year
incidence of hypertension, the current study included 679
hypertension-free individuals at the baseline examination
from the 2,334 individuals who participated in both the
baseline and five-year follow-up examinations, after
excluding those with missing baseline SRH (n = 23),
systolic or diastolic BP (n = 6), BMI (n = 23) and those
with preexisting hypertension (n = 1,636). The above-
mentioned categories of excluded subjects for incident
hypertension and severe hypertension analyses are not
mutually exclusive. We compared selected characteristics
(similar to those listed in Table I) among subjects who
were not followed-up (n = 1,320) to subjects who
participated (n = 2,334) in the five-year follow-up
examination. Compared to subjects who participated,

those who did not participate in the five-year follow-up

examination were significantly older (p < 0.05), more
likely to have been a smoker, less likely to have an above
high-school education, had lower BMI, but more likely
to have diabetes mellitus at the baseline examination.
After five years of follow-up, there were 413 cases of
incident severe hypertension and 380 cases of incident
hypertension.

Baseline SRH was categorised into excellent, good,
and fair/poor for the main analyses. We performed
separate analyses for males and females. We used chi-
square test and analysis of variance to compare the
relationships of selected baseline characteristics by
gender. We used multivariable logistic regression models
to determine the odds-ratio (OR) and 95% confidence
interval (CI) of the five-year incident severe hypertension
(first outcome of interest) and five-year incident
hypertension (second outcome of interest), controlling
simultaneously for cardiovascular risk factors found,
or potentially associated with incident hypertension in
our study. In a subsidiary analysis, we examined a third
outcome, longitudinal increase by at least one JNC7
BP stage over five years among study participants not

taking antihypertensive medications, as medication
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Table Il. Categories of self-rated health at baseline and five-year incidence of hypertension or severe hypertension.

5-year incident hypertension

5-year incident severe hypertension

Self-rated health No. at risk Age-adjusted Multivariable No. at risk Age-adjusted Multivariable
categories (cases) OR (95% CIy* OR (95% CI)t (cases) OR (95% CIy* OR (95% CI)t
Men
Excellent 86 (45) | (referent) | (referent) 158 (35) | (referent) | (referent)
Good 179 (90) 0.91 (0.54-1.52) 0.91 (0.53-1.57) 327 (95) 1.44 (0.92-2.25) 1.44 (0.89-2.30)
Fair/poor 49 (30) 1.42 (0.70-2.91) 2.03 (0.91-4.55) 103 (37) 1.98 (1.14-3.43) 1.93 (1.04-3.56)
p-trend 0.20 0.09 0.01 0.03
Women
Excellent 108 (68) | (referent) | (referent) 185 (64) | (referent) | (referent)
Good 203 (115) 0.73 (0.45-1.19) 0.57 (0.34-0.97) 405 (134) 0.90 (0.62—1.31) 0.76 (0.51-1.13)
Fair/poor 54 (32) 0.78 (0.40-1.55) 0.57 (0.26—1.23) 120 (48) 1.24 (0.77-2.00) 0.96 (0.57-1.62)
p-trend 0.72 0.49 0.49 0.70

* estimated from logistic regression model adjusted for age (years)
t estimated from multivariable logistic regression model adjusted for education (high school or below, above high school); home ownership
(no, yes); smoking (current, former, never); alcohol intake (nondrinker, < 3 drinks/day, > 3 drinks/day); body mass index (kg/m?2); physical
inactivity (yes, no); diabetes mellitus (absent, present), mean arterial pressure (mmHg); total cholesterol level (mmol/L); high-density
lipoprotein cholesterol level (mmol/L); triglyceride level (mmol/L). Additionally adjusted for menopausal status (absent, present); and previous

use of hormone replacement therapy (yes, no) among females.

intake could affect their BP level. We used two logistic
regression models in our analysis: an age (years)-adjusted
model, and a multivariable-adjusted model, additionally
adjusting for education (high school or below, above high
school), home ownership (no, yes), smoking (current,
former, never), alcohol intake (nondrinker, < 3 drinks/
day, > 3drinks/day), body mass index (kg/m?), physical
inactivity (yes, no), diabetes mellitus (absent, present),
mean arterial BP (mmHg), total cholesterol level (mmol/
L), HDL-C level (mmol/L), and TG level (mmol/L);
among women, we additionally adjusted for menopausal
status (absent, present), and present/previous use of
hormone replacement therapy (yes, no).

Logistic regression models with SRH categories as
an ordinal variable were used to assess trends in risk. To
examine the consistency of the association between SRH
and incident severe hypertension, we performed analyses
within subgroups of selected variables, including
categories of age at baseline (62 years [median age]
or below, above 62 years), current smoking categories
(absent, present), BMI (< 25 kg/m?, = 25 kg/m?), diabetes
mellitus (absent, present), and categories of baseline
BP according to the JNC7 on Prevention, Detection,
Evaluation, and Treatment of High Blood Pressure
(normotensive [normal BP or prehypertension], stage 1
hypertension).?” We also performed a supplementary
analysis additionally adjusting for circulating WBC count
(x 10° cells/L), a non-specific marker of inflammation, in
the multivariable model. SAS version 9.2 (SAS Institute,
Cary, NC, USA) was used for all analyses.

RESULTS

The average age of the study subjects at the baseline

examination was 62.9 years among men and 62.4
years among women. Table I presents the baseline
characteristics of the cohort subjects included in the
incident severe hypertension analysis, by SRH categories
and gender. For both men and women, individuals with
fair/poor SRH were more likely to be current smokers,
to consume three or more drinks/day, had higher BMI,
more likely to be physically inactive, and had higher
TG levels. Among women, those with fair/poor SRH
were more likely to have diabetes mellitus, and lower
HDL-C levels. Table II presents the separate results for
the association between SRH categories and incident
hypertension and severe hypertension among men
and women. Among men, 52.5% (165/314) developed
five-year incident hypertension, and among women,
58.9% (215/365) developed this outcome. In Table II,
the association between fair/poor SRH and incident
hypertension among men was in a positive direction,
but failed to reach conventional levels of statistical
significance (alpha = 0.05). The power for this analysis
was only 72.5% in order to detect the observed OR of
2.03 in the fair/poor SRH category.

Among men, 28.4% (167/588) developed five-year
incident severe hypertension and among women, 34.6%
(246/710) developed this outcome. In Table II, overall,
among men, compared to individuals with excellent SRH
(referent category), those with fair/poor SRH had higher
OR [95% CI] of incident severe hypertension in both the
age-adjusted (1.98 [1.14-3.43]) and the multivariable-
adjusted model (1.93 [1.04-3.56]). Corresponding
models of trend were also statistically significant among
men. In contrast, among women, there was no association

between SRH and either incident hypertension or severe
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Table Ill. Categories of self-rated health at baseline and odds-ratio of five-year incident severe hypertension, within
subgroups.

Stratified subgroups Men VWomen
Self-rated health OR (95% Cly* Self-rated health OR (95% Cly*
Excellent Fair/poor comparing fair/ Excellent Fair/poor comparing fair/
No. at risk No. at risk poor self-rated No. at risk No. at risk poor self-rated

(no. of severe health vs. excellent health vs. excellent

hypertension

(no. of severe
hypertension

(no. of severe
hypertension

(no. of severe
hypertension

cases) cases) cases) cases)

Age at baseline (years)

<62 76 (14) 58 (21) 2.63 (1.08-6.39) 104 (30) 66 (25) 1.05 (0.51-2.18)

> 62 82 (21) 45 (16) 1.42 (0.59-3.43) 8l (34) 54 (23) 0.87 (0.39-1.90)
Current smoking

No 138 (30) 70 (28) 2.12 (1.05-4.25) 165 (56) 91 (39) 1.01 (0.57-1.81)

Yes 20 (5) 3309) 1.33 (0.31-5.61) 20 (8) 29 (9) 0.57 (0.14-2.30)
Body mass index (kg/m?)

<25 69 (16) 35(11) 1.64 (0.58-4.70) 97 (29) 44 (16) 1.03 (0.44-2.41)

225 89 (19) 68 (26) 2.08 (1.01-4.28) 88 (35) 76 (32) 0.93 (0.47-1.85)
Diabetes mellitus

Absent 150 (33) 92 (32) 1.75 (0.96-3.19) 185 (64) 111 (41) 0.88 (0.51-1.50)

Present 8(2) 11 (5) 9.05 (0.52-156.5) Nil 9 (7) NA
JNC7 BP categories*

Normotensive 86 (12) 49 (1) 1.98 (0.72-5.45) 108 (27) 54 (15) 0.95 (0.40-2.22)

Stage | hypertension 72 (23) 54 (26) 1.69 (0.77-3.71) 77 (37) 66 (33) 1.00 (0.58-1.71)

* estimated from multivariable logistic regression model adjusted for age (years); education (high school or below, above high school); home
ownership (no, yes); smoking (current, former, never); alcohol intake (nondrinker, < 3 drinks/day, > 3 drinks/day); body mass index (kg/m?);
physical inactivity (yes, no); diabetes mellitus (absent, present); mean arterial pressure (mmHg); total cholesterol level (mmol/L); high-density
lipoprotein cholesterol level (mmol/L); triglyceride level (mmol/L). Additionally adjusted for menopausal status (absent, present); and previous
use of hormone replacement therapy (yes, no) among females.

JNC7:The Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure:
normotensive (normal BP (systolic BP < 120 and diastolic BP < 80 mmHg); prehypertension (systolic BP 120—139 or diastolic BP 80-89
mmHg); stage | hypertension (systolic BP 140—159 or diastolic BP 90-99 mmHg).

hypertension. In Table III, we examined the OR (95%
C]) of incident severe hypertension comparing fair/poor
SRH vs. excellent SRH with subgroups of age (< 62
years, > 62 years), current smoking (absent, present),
BMI (< 25 kg/m?, = 25 kg/m?), diabetes mellitus (absent,
present), and JNC7 BP categories (normotensives, stage
1 hypertension). Overall, among men, the observed
positive association between fair/poor SRH and incident
severe hypertension in the whole cohort was consistently
present within these subgroups; however, the ORs within
some subgroups failed to reach conventional levels of
statistical significance, probably due to small sample size.
In contrast, among women, the ORs for the association
between SRH and incident severe hypertension generally
hovered around the null.

In a subsidiary analysis, to examine if the observed
association between fair/poor SRH and incident severe
hypertension was explained by inflammatory markers,
we repeated the multivariable models with additional
adjustment for circulating WBC count (x 10? cells/L).
The results were attenuated, but essentially similar. For
example, among men, compared to individuals with
excellent SRH (referent), the OR (95% CI) of incident

severe hypertension was 1.43 (0.88-2.34) among those
with good SRH, and 1.80 (0.99-3.27) among those with
fair/poor SRH, p-trend = 0.056. We also examined the
association between SRH categories and longitudinal
increase by at least one JNC7 BP stage over five
years (n = 395) among study participants not taking
antihypertensive medications at baseline or follow-up (n
= 1,140); the results were essentially similar. Among men,
compared to individuals with excellent SRH (referent),
the OR (95% CI) of increase by = 1 JNC7 BP stage was
1.51 (0.99-2.32) among those with good SRH, and 1.71
(1.00-2.93) among those with fair/poor SRH, p-trend
=0.04. Among women, compared to individuals with
excellent SRH (referent), the OR (95% CI) of increase
by =1JNC7 BPstage was 0.78 (0.55—-1.13) among those
with good SRH, and 1.04 (0.65-1.66) among those with
fair/poor SRH, p-trend = 0.91.

DISCUSSION

In the Blue Mountains cohort of older Australians,
compared to individuals reporting excellent SRH, we
found that fair/poor SRH was positively associated with

five-year incident severe hypertension among men, but



not among women. This association was independent
of smoking, alcohol intake, BMI, and other related
risk factors. Among men, the OR of incident severe
hypertension increased in a dose-dependent manner with
lower/worsening SRH categories and the association
was consistently present in subgroup analyses stratified
by age, smoking, BMI, diabetes mellitus, and JNC7 BP
categories. The findings from this long-term follow-
up study of older, community-dwelling Australians
contribute to the current understanding of the predictive
relation between SRH and cardiovascular disease®> and
mortality.”” This data suggests that development of
severe hypertension, a strong, independent predictor of
cardiovascular disease and mortality,”” may be one of
the biological mechanisms mediating between low SRH
and mortality.

Though previous cross-sectional®!'*!19 and case-
control!”!®  studies have reported an association
between poor SRH and prevalent hypertension, to our
knowledge, this is the first prospective investigation of
this relationship. Our finding of an association between
SRH and five-year incident severe hypertension shows
high internal validity, as indicated by: the independence
of the association from traditional risk factors, evidence
suggesting a dose-response trend in the magnitude of
the association, the consistency of these findings across
stratified sub-groups, as well as in the magnitude of the
association. In the current study, by comparison to the
results for incident severe hypertension, the association
between SRH and incident hypertension failed to reach
conventional levels of statistical significance due to the
limited sample size (power < 80%); approximately 70%
of the baseline participants of this elderly cohort had =
stage 1 hypertension and had to be excluded from the
incident hypertension analysis. Nevertheless, the overall
results for incident hypertension analysis are in agreement
with the results for incident severe hypertension analysis,
where we had adequate sample size, and suggest a
positive, albeit non-significant, association among men,
but not among women.

SRH has been shown to be closely related to social
integration and adaptability to psychosocial stress.?
Plausible explanations for the observed association between
SRH and incident severe hypertension include the reported
relationship between poor SRH and related negative
psychosocial variable cluster to the metabolic syndrome,®”
low testosterone levels,®" increased insulin resistance
and markers of inflammation,®'*¥ disordered sleep
and sleep apnoea,®*3" and increased cortisol and low

adrenal androgen levels.%33 The observed lack of
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association between SRH and incident severe hypertension
among women in the current study is analogous to the
reported weaker/lack of association between SRH and
other cardiovascular outcomes and mortality among
women, compared to men.**229  Also, several studies
have reported gender differences in the association
between many of the above-mentioned markers and
hypertension and other vascular diseases, including
the role of androgens and androgen receptor,“” insulin
resistance and insulin-like growth factor,“!*¥ fibrinogen
and markers of inflammation,**® and cortisol and
adrenal androgen levels.®%3%4749 A previous report from
the Framingham Heart Study had reported that lack of
adaptability to psychosocial stress, in relation to anger and
anxiety, were associated with hypertension among men,
but not among women.“” Furthermore, a recent animal
model on the effect of long-term psychosocial stressors
on morbidity and mortality also suggest evidence for
similar gender difference.®”

The main advantages of our study included its stable
general population sample base, longitudinal follow-up,
and the use of standardised protocols for exposure and
outcome assessment. Several study limitations also need
to be considered while interpreting our findings. BP levels
were based on a single reading at both surveys. This could
have resulted in misclassification of hypertension status
(likely to be overestimation). However, previously-
reported hypertension prevalence,?® incidence,®"” and
trend over time®® from our cohort were comparable to
other older general population samples, though higher
than in some middle-aged samples.“> Furthermore,
any misclassification was likely to be non-differential
in nature and should bias the estimates of association
towards the null. It is possible that the observed
association between fair/poor SRH and incident severe
hypertension in the current study could be explained by
unmeasured psychosocial factors such as depression.
Finally, it is possible that our results were biased by
selective survival of the cohort. However, as poor SRH is
related to decreased survival,”® selective survival was
likely to underestimate our findings.

In conclusion, findings from our study support the
hypothesis of an association between fair/poor SRH and
incident severe hypertension among men, in comparison
to excellent SRH. These results suggest that at least part
of the reported association between SRH and mortality
may be mediated by its relation to incident severe
hypertension. Assessment of SRH in clinical practice
may provide additional information regarding a subject’s

cardiovascular health. Future analyses from larger cohort



studies among women are required to further investigate

the lack of association among women.
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