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Abstract

Objectives: Despite the well-established association between self-rated health and mortality, research findings have been
inconsistent regarding how men and women differ on this link. Using a national sample in the United States, this study
compared American male and female older adults for the predictive role of baseline self-rated health on the short-term risk
of mortality.

Methods: This longitudinal study followed 1500 older adults (573 men (38.2%) and 927 women (61.8%)) aged 66 years or
older for 3years from 2001 to 2004. The main predictor of interest was self-rated health, which was measured using a single
item in 2001. The outcome was the risk of all-cause mortality during the 3-year follow-up period. Demographic factors
(race and age), socio-economic factors (education and marital status), and health behaviors (smoking and drinking) were
covariates. Gender was the focal moderator. We ran logistic regression models in the pooled sample and also stratified by
gender, with self-rated health treated as either nominal variables, poor compared to other levels (i.e. fair, good, or excellent)
or excellent compared to other levels (i.e. good, fair, or poor), or an ordinal variable.

Results: In the pooled sample, baseline self-rated health predicted mortality risk, regardless of how the variable was treated.
We found a significant interaction between gender and poor self-rated health, indicating a stronger effect of poor self-rated
health on mortality risk for men compared to women. Gender did not interact with excellent self-rated health on mortality.
Conclusion: Perceived poor self-rated health better reflects risk of mortality over a short period of time for older men
compared to older women. Clinicians may need to take poor self-rated health of older men very seriously. Future research
should test whether the differential predictive validity of self-rated health based on gender is due to a different meaning of
poor self-rated health for older men and women and whether poor self-rated health reflects different health statuses based
on gender.

Keywords
Gender, men, women, self-rated health, mortality

Date received: 13 April 2016; accepted: 3 August 2016

Background

For more than half a century, single-item measures of self-rated Poor SRH predicts medical conditions,'? healthcare use,!!
health (SRH) have been used in community surveys.'? The and other aspects of morbidity,'? such as quality of life!* and
widespread application of single-item SRH measures is due to
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physical function.'> Poor SRH is also a strong predictor of
mortality risk.!? The link between SRH and mortality is above
and beyond objective health measures!¢20 and holds true
across a wide range of populations, geographic regions, as
well as follow-up periods.'*2! Individuals who perceive their
health to be poor are at a higher risk of mortality compared to
those who perceive their health as good, and individuals who
report their health as excellent are at the lowest risk of mortal-
ity compared to others.”-$:16-19

For at least three reasons, we were interested in compar-
ing the effects of SRH on the short-term risk of mortality
across genders. First, while the predictive role of SRH on
mortality may differ among men and women,*>* studies
have reported inconsistent results.?325-2 While most studies
have found a stronger predictor role of SRH among men
than women,2430 there are also studies that have not found
any gender differences,?03! or even a stronger association
among women.?’ For instance, Benyamini and colleagues
studied how SRH predicts mortality over 4 and 9 years in an
Israeli national sample of 622 women and 730 men. While
for both genders SRH predicted short-term mortality
(4 years of follow-up) rather than long-term mortality
(9years of follow-up), the highest predictive role was seen
for older women, compared with any other gender by age
groups.? In a study by Grant and colleagues, SRH better
predicted mortality for men than women. This study found a
stable association between poor SRH and risk of mortality
for men over varying follow-up periods; however, such a
link declined over time for women.?®

Second, most studies have studied long-term risk of mor-
tality, and less is known on short-term risk. Ferraro and
Kelley-Moore?? showed that SRH better predicts the risk of
mortality in the short-term rather than the long-term. In addi-
tion, by focusing on the short-term effects of SRH on mortal-
ity, we could avoid the problem of change in covariates
during the follow-up periods, as in shorter time periods
covariates are less likely to change. This study could help us
replicate our SRH-long-term mortality risk for short-term
follow-up periods.?’ Thus, we focused on mortality over a
short period rather than a long period. Third, SRH has previ-
ously been treated as nominal and ordinal variables,?’ so it is
unknown whether it is poor SRH that predicts mortality or
excellent SRH that predicts survival.?

We conducted this study to explore gender differences in
the association between SRH and short-term risk of all-cause
mortality among older Americans.

Methods

Design and setting

This was a longitudinal panel study with 3 years of follow-
up. Data came from Waves 1 and 2 of the Religion, Aging,
and Health Survey, a household survey from 2001 until
2004.

Ethics

All procedures followed were in accordance with the ethical
standards of the responsible committee on human experi-
mentation (institutional and national) with the Helsinki
Declaration of 1975, as revised in 2000. Informed consent
was obtained from all participants included in the study. The
University of Michigan Institutional Review Board (IRB)
approved the study protocol.

Sampling and participants

The population of this study at the baseline interview was
limited to White or Black older Americans. All participants
were household residents, noninstitutionalized, English-
speaking, and at least 66 years of age. Geographically, the
study was limited to the contiguous United States (i.e. resi-
dents of Alaska and Hawaii were excluded). Older Blacks
were over-sampled and represented roughly half the sample
(752 Blacks). The overall response rate for the baseline
interviews was 62%. The study population was limited to
Christians or those who were never associated with any
faith. Analytical sample included 1500 older adults (573
men (38.2%) and 927 women (61.8%)). A face-to-face
interview was used for data collection.

Measures. All interviews were conducted by Harris Interac-
tive. SRH measured at baseline (2001) was the main predictor
of interest, and all-cause mortality over the 3-year follow-up
period was the main outcome. Demographic factors (race and
age), socio-economic factors (education and marital status),
and health behaviors (smoking and drinking), all measured at
baseline (2001), were covariates. Gender was the moderator.

SRH. Respondents were asked to classify their SRH as excel-
lent, good, fair, or poor. As past literature has treated SRH in
distinct ways,20333¢ we treated SRH as a nominal variable, as
well as an ordinal variable. First, we calculated the effects of
“poor health” compared to other levels (i.e. excellent, good,
fair). Then, we tested the effect of “excellent” versus others (i.e.
good, fair, or poor). These cutoff points are commonly used in
the literature. Ordinal SRH was coded from 1 (excellent) to 4
(poor), with higher values indicative of worse SRH.33-3¢

All-cause mortality. Information on occurrence of death
from 2001 through 2004 was obtained through the inform-
ants, death certificates, and the national death index. Mor-
tality during the follow-up was treated as a dichotomous
variable, irrespective of time and cause of death. In 1460
cases (97.3%) from 1500 individuals, survival status in 2004
was known. Overall, 208 individuals deceased. From this
number, 82 were male and 126 were female.

Demographic factors. Race was measured based on self-iden-
tified race and ethnicity (Blacks or African Americans vs Whites
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Table I. Descriptive statistics for the analytic sample, stratified by gender and overall.
All Men Women
(n=1500) (n=573) (n=927)
Mean (SD) Mean (SD) Mean (SD)
Age (years) 75.14 (6.67) 74.95 (6.69) 75.26 (6.66)
Self-rated health 2.41 (0.87) 2.38 (0.88) 2.42 (0.87)
Race
White 759 (50.84) 314 (55.09) 445 (48.21)
Black 734 (49.16) 256 (44.91) 478 (51.79)
Education (high school diploma)
Yes 877 (59.02) 349 (61.44) 528 (57.52)
No 609 (40.98) 219 (38.56) 390 (42.48)
Marital status (married)
No 778 (52.28) 181 (31.87) 597 (64.89)
Yes 710 (47.72) 387 (68.13) 323 (35.11)
Current smoking
Yes 156 (10.41) 78 (13.61) 78 (8.43)
No 1342 (89.59) 495 (86.39) 847 (91.57)
Drinking (lifetime)
Yes 1030 (68.76) 273 (47.73) 195 (21.06)
No 1498 (99.87) 299 (52.27) 731 (78.94)
Self-rated health
Excellent 212 (14.17) 91 (15.91) 121 (13.10)
Good 638 (42.65) 234 (40.91) 404 (43.72)
Fair 472 (31.55) 185 (32.34) 287 (31.06)
Poor 174 (11.63) 62 (10.84) 112 (12.12)
Mortality
Survived 1292 (86.13) 491 (85.69) 801 (86.41)
Deceased 208 (13.87) 82 (14.31) 126 (13.59)

SD: standard deviation.

or Caucasian), with Whites being the reference category. Age
was measured in 2001, and treated as a continuous measure.

Socio-economic factors. Socio-economic status was meas-
ured using education (high school diploma vs without high
school diploma (reference category)) and marital status
(married vs any other status (reference category)) in 2001.
The item for the measurement of education was “Did you get
a high school diploma or pass the high school equivalency
test?” Both variables were treated as nominal variables.

Health behaviors. Health behaviors (smoking and drink-
ing) were measured in 2001 and were treated as nominal
variables. Items included “Do you ever drink beer, wine,
or liquor?” and “Do you smoke cigarettes now?” Response
items included (1) Yes, (2) No, (3) No answer, (4) Not sure,
and (5) Decline to answer-.

Statistical analysis

We used SPSS 20.0 (IBM Corporation NY, USA) for data
analysis. In our models, SRH was the independent variable,
mortality was the main outcome variable, and demographic
factors (race and age), socio-economic factors (education

and marital status), and health behaviors (smoking and
drinking) were covariates. Gender was our moderator of
interest. We fitted logistic regressions without (Model 1) and
with interaction (Model 2) in the pooled sample and specific
to men (Model 3) and women (Model 4). We used logistic
regressions to model mortality, independent of its time,
because of lack of access to time of death.’” Odds ratios
(ORs), 95% confidence intervals (Cls), and p-values were
reported. Baseline SRH was missing in four cases.

Survival status was missing in 112 individuals (7.5%)
because researchers could not locate the participants. Variables
such as gender and age were not missing in any individuals.
Smoking and drinking were missing in two cases. Marital sta-
tus, education, and age were missing in 12, 14, and 14 cases,
respectively. We did not impute any data but rather used our
model on the individuals with complete data.

Results

The study followed 1500 men and women for 3years.
Overall, 208 (13.87%) participants were found to be
deceased. Of this, 82 were men and 126 were women.

Table 1 presents descriptive statistics overall based on
gender. As this table shows, compared to men, women
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Table 2. The association between baseline self-rated health (2001) and subsequent all-cause mortality (2001-2004) using logistic

regression among 573 men and 927 women.

OR 95% ClI p OR 95% ClI p OR 95% ClI p
All Men Women
Model | Model 2 Model 3
Gender (female) 0.71 0.49-1.02 0.061 - - - - - -
Age (years) 1.07 1.05-1.10 <0.001 1.05 1.01-1.09 0.007 1.09 1.06-1.13 <0.001
Race (Blacks) 1.07 0.76-1.51 0.692 098 0.56-1.71 0.939 1.16 0.74-1.80 0.520
Education (high school diploma) 0.78 0.55-1.10 0.155 094 0.53-1.66 0.831 0.69 0.44-1.08 0.101
Marital status (married) 0.73 0.51-1.04 0.079 0.77 0.44-1.34 0.352 072 0.44-I.16 0.179
Current smoking 1.29 0.73-2.28 0.375 1.34  0.61-2.91 0.464 1.17  0.51-2.72 0.712
Drinking (lifetime) 1.21 0.81-1.80 0.347 1.27  0.74-2.17 0.383 .12 0.62-2.01 0.714
SRH
Excellent Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.
Good 1.36 0.72-2.56 0.349 1.31 0.47-3.71 0.606 1.31 0.58-2.95 0.515
Fair 2.88 1.54-5.41 0.001 3.48 1.28-9.48 0.015 249 1.10-5.62 0.028
Poor 7.27 3.70-14.30 <0.001 13.21 4.49-38.89  <0.001 4.8l 2.01-11.52 <0.001

OR: odds ratio; Cl: confidence interval; SRH: self-rated health.
SRH treated as an ordinal measure.

reported worse SRH, had lower education, were less fre-
quently married, were less frequently a current smoker, and
were less frequently a lifetime drinker.

Table 2 shows the results of three logistic regression mod-
els. Model 1 was fitted in the pooled sample, and Model 2 and
Model 3 are stratified models based on gender. In the pooled
sample, as well as in both men and women, compared to
those in excellent health, those with fair or poor health were
at a higher risk of mortality, with the risk being larger for poor
health than fair health. However, mortality of those who per-
ceived their health to be good was not significantly different
from those who found themselves in excellent health.

Table 3 summarizes the results of logistic regressions
where SRH was treated as a dichotomous variable, excellent
health versus others. According to this table, excellent health
did not interact with gender on risk of mortality. However,
excellent health was predictive of mortality among men but
not women.

Table 4 provides a summary of logistic regressions where
SRH was treated as a dichotomous variable, poor health ver-
sus others. According to this table, poor health was predic-
tive of a higher risk of mortality in the pooled sample, and
for men as well as for women. Poor health had an interaction
with gender, suggesting a stronger effect of baseline poor
health on mortality among men compared to women.

Discussion

We found a stronger predictive role for poor SRH on the risk
of mortality over a 3-year period for older men compared to
older women; however, we could not replicate this finding
for excellent SRH. Thus, while SRH predicts 3-year mortal-
ity risk, reporting “poor” health better indicates high

mortality risk for older men than older women. Reporting
“excellent” health, however, similarly reflects a lower risk of
mortality among older men and women.

Our overall finding that SRH predicts risk of death in the
pooled sampleisinline with previous research works.>810.16,17,38
Similar to our findings, Spiers et al.>* found a stronger predic-
tive effect of SRH in men than in women. Grant and col-
leagues also showed a stable association of poor SRH with
mortality among men over varying follow-up periods.
However, the link showed a decline over time among women.?8
There are, however, several studies that did not find any gen-
der differences in the SRH—mortality risk.?32%31There are also
studies that have shown a stronger association between SRH
and mortality among women compared to men.?>?”?8 For
instance, Onawola and LaVeist conducted a 6-year study of
survival among the 1209 African American respondents in the
Longitudinal Study on Aging (LSOA) and showed that SRH
was an independent predictor of mortality for women, but not
men.’® Benyamini et al.?? studied an Israeli nationally repre-
sentative sample of 622 women and 730 men and found that
the highest predictive role of SRH was for the older (ages
75-84years) women, compared with other gender by age
groups. Grant et al.?8 used data from 4380 noninstitutionalized
individuals aged 70years and older and also found a weaker
link between SRH and mortality for men than for women.

Different studies have controlled for different sets of
covariates. Benyamini et al.?? adjusted for sociodemographic
and health covariates, such as age, place of birth, education,
source of income, living arrangement, chronic conditions
(heart disease, diabetes, hypertension, etc.), activities of
daily living (ADL), physical activity, cognitive status, and
depressive symptoms. Grant et al. controlled for age, race,
education, marital status, body mass index, difficulty
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Table 3. The association between baseline self-rated health (2001) and subsequent all-cause mortality (2001-2004) using logistic
regression in the pooled sample (n=1500).
OR 95% ClI p OR 95% CI p OR 95%ClI p OR 95% CI )
Model 2 Model 3 Model 4
Model | M2 +interaction M1 in men M1 in women
All Men Women
Gender (female) 0.70 0.50-1.00 0.048 0.68 0.48-0.98 0.039 - - - - - -
Age (years) 1.08 1.05-1.10 0.000 1.08 1.05-1.10 <0.001 1.05 1.02-1.09 0.004 1.10 1.07-1.13 <0.001
Race (Blacks) .16 0.83-1.62 0380 I.16 0.83-1.62 0373 1.13 0.67-1.91 0.657 1.22 0.79-1.88 0.364
Education (high school diploma) 0.93 0.67-1.30 0.677 0.93 0.67-1.29 0.665 1.12 0.66—1.92 0.675 0.81 0.53-1.24 0.338
Marital status (married) 0.74 0.52-1.05 0.091 0.74 0.52-1.05 0.092 0.80 047-1.36 0411 072 045-1.16 0.179
Current smoking .16 0.67-2.02 0.596 1.17 0.67-2.03 0.588 .18 0.56-2.49 0.660 1.10 0.48-2.52 0.827
Drinking (lifetime) .40 0.95-2.05 0.088 1.40 0.95-2.05 0.087 143 0.86-2.38 0.166 1.31 0.74-2.33 0.356
Excellent SRH 0.43 0.23-0.77 0.005 0.35 0.13-0.89 0.028 035 0.14-0.91 0.03] 049 0.23-1.06 0.072
Excellent SRH x gender (female) — - - 143 043-4.81 0.558
OR: odds ratio; Cl: confidence interval; SRH: self-rated health.
SRH treated as a nominal variable, comparing category excellent to others (good, fair, poor) SRH.
Table 4. The association between baseline self-rated health (2001) and subsequent all-cause mortality (2001-2004) using logistic
regression in the pooled sample (n=1500).
OR 95% ClI p OR  95% CI p OR  95% CI p OR 95%ClI p
Model 2 Model 3 Model 4
Model | MI +interaction Ml in men MI in women
All Men Women
Gender (female) 0.65 0.49-099 0.044 0.84 0.56-1.25 0.386
Age (years) 1.07 1.05-1.10 <0.001 1.08 1.05-1.10 <0.001 1.05 1.02-1.09 0.003 1.09 1.06-1.13 <0.001l
Race (Blacks) .14 08I-1.61 0438 1.13 0.8I-1.60 0467 1.02 058-1.78 0948 1.23 0.80-1.91 0.345
Education (high school  0.84 0.59-1.18 0.307 0.84 0.60-1.19 0332 1.08 061-1.90 0790 0.72 0.46-1.12 0.146
diploma)
Marital status (married) 0.74 0.52-1.06 0.096 0.74 0.52-1.06 0.104 081 046-1.40 0450 0.72 045-1.17 0.187
Current smoking .19 0.68-2.08 0.549 1.18 0.67-2.07 0.574 1.14 053-246 0740 1.16 0.50-2.68 0.732
Drinking (lifetime) .31 0.89-194 0.170 1.32 0.89-1.95 0.169 136 0.80-230 0.259 1.24 0.70-2.22 0.46l
Poor SRH 3.85 262-5.67 <0.001 6.73 3.61-12.54 <0.001 6.34 3.42-11.77 0.000 2.80 1.69—4.65 <0.00l
SRH x gender (females) 0.41 0.19-0.90 0.027

SRH treated as a nominal variable, comparing category poor to others (excellent, good, fair) SRH.

OR: odds ratio; Cl: confidence interval; SRH: self-rated health.

performing ADL, social contacts, self-reported stroke, heart
disease, cancer, diabetes, and recent hospitalization.

There is still a need for studies that explore various mech-
anisms by which SRH may have a better predictive role for
mortality among men or women. According to the “sponge”
hypothesis proposed by Wolinsky and Tierney, women have
a higher awareness of their physical symptoms. Thus, despite
a higher accuracy of SRH among women, their reports of
chronic disease and symptoms are also more accurate, leav-
ing little information to be supplemented by SRH. This phe-
nomenon may result in a weaker link between SRH and
mortality association for women, when health status is
controlled.?’” Benyamini and colleagues showed that wom-
en’s SRH is more inclusive and more sensitive to a wider

range of health problems and better reflects negative affect.
In their study, better reflection of affect in SRH among
women explained the weaker association of SRH and mor-
tality among women, compared with men.?® The fact that
SRH more commonly reflects life-threatening conditions
among men may be another explanation for the stronger pre-
dictive role of SRH in men than in women.?* Finally, as
women have a longer life expectancy than men and experi-
ence more years of disability and ill health,?® on average,
elderly men who perceive their health to be poor are more
likely to be closer to death than women of the same age who
believe their health is poor. Additionally, on average, elderly
women who rate their health as excellent live longer than
men of the same age who rate their own health as excellent.??
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In a study by Singh-Manoux et al.,'® using the Whitehall II
study, SRH predicted mortality equally well in men and
women; however, the covariates better explained the SRH—
mortality relationship in men compared with women, sug-
gesting that SRH better reflects baseline health status among
men. Gender also alters trajectories of SRH over the life-
course, which may explain why SRH differently predicts
mortality of men and women. While men have higher SRH
throughout most of adulthood than women, men experience
steeper linear rates of decline than women. Thus, decline in
SRH better predicts subsequent decline after late adulthood
for men than for women.*0

Our findings have implications for clinical and public
health practices with older men and women. The better pre-
dictive power of SRH on the subsequent risk of mortality
among men compared to women advocates for the applica-
tion of a single-item SRH measure as a standard screening
tool for detection of the health needs of elderly men. In other
words, solely relying on single-item SRH measures may not
equally detect the risk of premature death among older
women in the United States.®*!4> Our findings also suggest
that SRH may not be a valid tool for a comparison of the
health status of men and women as it differently reflects
mortality risk across genders. Solely relying on single-item
SRH measures to detect the individuals with the highest
health needs in geriatric settings may result in more error for
women than men. Still, SRH should be considered a strong
measure for health assessment for daily practice and out-
come evaluation. For older women, however, we recom-
mend other measures be supplemented for screening and
monitoring purposes.

While there were gender differences in the mortality risk
associated with poor health, we could not find any gender
difference in the survival benefit associated with reporting
excellent health among older adults. SRH has both threshold
(increase in mortality after a certain level of SRH) and gradi-
ent (each incremental increase in SRH) effects on the risk of
all-cause mortality.!%-1617 We also found a graded association
between SRH and mortality (Table 3), at least for good, fair,
and poor SRH. However, we did not find evidence for the
protective effect of excellent health on mortality. The litera-
ture has reported a dose-response pattern in the SRH—
mortality association, suggesting that any incremental
decline in SRH from excellent to poor increases subsequent
risk of mortality.!0-16:17

The study adds to the available literature. This is because
of the inconsistency in the literature and the focus of most
studies on longer periods.!*#347 Future research should test
possible explanations for differential SRH—mortality associ-
ation based on gender. Future studies should also adjust for
affect, chronic disease, type of chronic disease, coping, per-
ceived control, stigma, symptoms, awareness about physical
symptoms, and access and use of health services. The effects
of all these confounders/mediators may possibly differ
between men and women.*

Our study was not free of limitations. First and foremost,
this article only shows the relationship between SRH and
mortality, without addressing any explanation for why men
and women differ in this association. Second, our study did
not include any objective measures of health, such as chronic
medical conditions.?’ Another limitation was low response
rate, which may have biased the estimates due to selection
bias. This is particularly important because in most surveys,
respondents tend to be healthier than non-respondents; thus,
the results of the analysis may not be representative of the
population as a whole. Time-varying covariates are believed
to be less of a problem in this study, as we focused on the
short-term risk of mortality. We intentionally focused on the
short-term effects of SRH on mortality to avoid the problem
of dynamic covariates in long follow-up periods. Ferraro and
Kelley-Moore*? have shown that SRH better predicts short-
term mortality compared to long-term mortality. In short
time periods, covariates are less likely to change. Finally,
we used logistic regression rather than Cox regression
because we did not have information on time of death. This
can be a limitation, given the strength of the time-to-event
analysis.*?% There is a need for additional research to under-
stand whether SRH differently reflects socio-economic sta-
tus, healthcare use, and the physical and mental health of
men and women.

To conclude, SRH may better predict short-term risk of
mortality among male compared to female older Americans.
This may be due to gender differences in health domains
and the needs that poor SRH reflects.#!:42:51 The same level
of SRH may mean different health needs and trajectories
for older men and women, even over a short period of
time.
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