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ABSTRACT 

Background

Self-rated health (SRH) predicts death, but there are few stud-
ies over long-time horizons that are able to explore the effect 
age may have on the relationship between SRH and mortality. 

Objectives

1. To determine how SRH evolves over  20 years; and 2. To 
determine if SRH predicts death in very old men.  

Methods

We analyzed a prospective cohort study of men who were 
fit for air crew training in the Second World War. In 1996, a 
regular questionnaire was administered to the 1,779 surviving 
participants. SRH was elicited with a 5-point Likert Scale with 
the categories: excellent, very good, good, fair and poor/bad. 
We examined the age-specific distribution of SRH in these 
categories from the age of 75 to 95 years, to the end of the 
follow-up period in 2018. We constructed age-specific Cox 
proportional hazard models with an outcome of time to death. 

Results

SRH declined with age. The gradient in risk of death persisted 
across all ages; those with poor/fair/bad SRH had consistently 
higher mortality rates. However, the discrimination between 
good and excellent was less in those aged 85+. 

Conclusions

SRH declines with advancing age, but continues to predict 
death in older men. 

Key words: self-rated health, subjective health, mortality, 
cohort study

INTRODUCTION 

Self-rated health (SRH) is an important measure of health per-
ception which has been used widely in gerontological research.
(1) It is a simple, global measure of health status that was origi-
nally found to be a strong predictor of mortality in the Aging 
in Manitoba Study. Mossey & Shapiro found that older adults 
who rated their health as poor were 2.92 times as likely to die 
within two years as those who rated their health as excellent. 
Furthermore, the late mortality risk (up to six years) was 2.77 
times as great.(2) Subsequently, a large body of population-based 
research has replicated these findings in many settings and 
after adjustment for a range of potential confounding factors.
(3,4) Moreover, SRH has been shown to predict a wide variety 
of adverse outcomes—functional decline,(5) hospitalization,(6) 
resource utilization,(6,7) and cognitive impairment.(8,9)

There is some controversy around what SRH is measur-
ing, with some stating that SRH is a spontaneous global sum-
mation of health, while others stating that SRH encompasses 
other non-medical aspects of health,(10,11) providing additional 
information beyond that which is objectively measurable by 
a clinician. Regardless, there is a direct association between 
SRH and death. Indeed, SRH is a simple, straightforward 
measure of global health which is easily gathered and has 
proven useful in clinical settings, epidemiological surveys, 
and for health service research. Blazer states: “There is no 
better way to know the person than to explore the subjective 
feelings of the person—exactly what clinicians do when they 
ask, “How do you feel?”(12) 

There are different ways of eliciting SRH; some consider 
age-based references (e.g., “How is your health compared to 
others your age?”), while others consider time-based refer-
ences (e.g., “How is your health compared to a year ago?”). 
Still others have no explicit reference point (e.g., “How is 
your health these days?”). The response options to the ques-
tion are commonly offered on a Likert scale ranging from 
”excellent”, “very good”,  “good,” “fair,” to “poor”.(13) All 
methods of elicitation predict death, although the unreferenced 
item seems to be the strongest predictor of health status.(14,15) 
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While SRH has been proved a valid predictor in many 
populations in many settings, there remain some concerns. 
Notably, SRH does not appear to predict mortality in those 
with substantial cognitive impairment,(16) perhaps because 
those with cognitive impairment may not understand the 
question of self-rating. As well, there may be differential ef-
fects in different sociocultural groups,(17) and in those with 
differing socioeconomic status.(18) However, SRH appears 
to have the same effect on mortality amongst those with and 
without depressive symptoms.(19) 

Despite these variations in findings, SRH remains appeal-
ing since it is easy to collect, cost-effective, and reliable.(20) 
Some advocate that The World Health Organization include 
SRH in health interview surveys.(21,22) Given the relation-
ship between SRH and mortality, measurement of SRH may 
have potential clinical merit as it provides useful prognostic 
information that could be used in decisions regarding health 
interventions and long-term care planning, as well as possi-
bly identifying individuals and populations at a high risk of 
adverse outcomes. Since the association between SRH and 
mortality may be influenced by age,(22) further examination of 
this relationship may help determine more precisely whether 
or not SRH measurement is useful in a given age cohort, and 
which increments of SRH are the most predictive of mortality.

In summary, there are some outstanding questions. First, 
the association between SRH and death has not been shown 
in a population of very old adults where the underlying rate 
of death is very high, regardless of health status. Second, 
the population norms for SRH of older adults are not clear 
(particularly the population of men over the age of 85). To ad-
dress these issues, we used SRH data collected over a 22-year 
window as part of the Manitoba Follow-up Study.(23) This is 
a prospective cohort study of men who qualified for air crew 
training during the Second World War, and who have been 
followed at regular intervals since then. We used data from 
1996 to the present time to determine how age affected the 
distribution of SRH, and the relationship between SRH and 
subsequent mortality.

METHODS

The Manitoba Follow-up Study (MFUS)(23) is the longest run-
ning study of cardiovascular disease and aging in Canada. The 
initial cohort consists of 3,983 men recruited from the Royal 
Canadian Air Force following the Second World War. The 
cohort was sealed on July 1, 1948 and the study is continuing 
to the present day. Details and general methods of the study 
are reported elsewhere.(23-25) One strength of this study is its 
ability to keep in contact with all study participants. Fewer 
than one per cent of the cohort is lost, as defined as no con-
firmed date of death or in arrears with contact with the study 
for more than three years. In 1996, a detailed questionnaire 
was developed to collect information regarding quality of life, 
mental health, physical health and function. These questions 
were included in a Successful Aging Questionnaire (SAQ). 

As part of the SAQ, participants were asked for their age-
referenced SRH on a Likert Scale. Responses were coded 
as “excellent,” “very good,” “good,” “fair,” and “poor/bad”. 
The SAQ was distributed in 1996, 2000, 2002, and annually 
since 2004. There were 1,779 participants who responded to 
the 1996 SAQ, and the annual response rate is greater than 
80%. In addition to the SAQ, an annual health survey is sent 
to the participants. Data from routine health visits and hospi-
talizations are also collected. Medical diagnoses are coded by 
volunteer physicians. We used time to death as our outcome 
variable. This time was calculated from the date of the SAQ 
when SRH was reported to the date of death or date of last 
contact with the study for living participants. 

We created Kaplan-Meier curves to graphically illustrate 
the survival estimates for men in different SRH categories. 
These curves were stratified by age at SRH measurement, 
and presented for illustration at ages 75, 80, 85, and 90 years. 
Log-rank tests were used to determine differences in survival 
time between these SRH groups. We also constructed Cox 
proportional hazard models, stratified by age at SRH measure-
ment. Hazard ratios (HR) were calculated for mortality given 
SRH measurements of “very good,” “good,” and “fair/poor/
bad” as compared to “excellent.” We combined the lowest 
categories to ensure adequate numbers for comparison to the 
“excellent” category.

RESULTS 

Just over half of the original cohort (2,043 of 3,983) was alive 
in 1996. Among these men,   1,779 responded to the SAQ in 
1996.(23) The mean age of respondents at the time of the first 
mailing of the 1996 SAQ was 78 years, with 21% under the 
age of 75 years, over half (53%) aged 75–79 years, and 464 
(26%) respondents aged over 80 years. Over three quarters 
(78%) reported living with other adults. A large proportion, 
81%, reported no limitations with basic activities of daily 
living (ADLs), whereas 53% reported no limitations with 
instrumental activities of daily living (IADLs).(26)

Figure 1 shows the change in categories of SRH over the 
course of the study from age 75 to age 99. There is a shift to 

FIGURE 1. Categories of SRH over the course of the study
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lower SRH between the ages of 75 to 80. Subsequently, how-
ever, there is some stability in self-ratings of health. Note that 
this display is a series of cross-sectional views of SRH, and 
does not represent an individual’s trajectory. These results also 
represent the survivors, and those with declining SRH may be 
more likely to die. Nevertheless, it is worth noting that SRH 
remains fairly high even amongst surviving very old men. 

Figures 2 to 5 show the Kaplan-Meier plots for survival. 
At all ages, age-referenced SRH is a strong predictor of mor-
tality over the course of the observation period. However, the 
differentiation between the ratings of SRH does change over 
time. At a younger age, there is a clear demarcation between 
“excellent” and “very good.” However, with advancing age, 
this differentiation diminishes. After the age of 80, the effect 
of SRH of “very good” and “excellent” are similar; whereas 
there continues to be a differential effect between the other 

ratings. The baseline risk of death also obviously increases 
over these ages. 

Table 1 displays the results of the Cox proportional 
hazards model. This shows the higher risk of death for 
“fair”/”poor”/”bad” SRH, ranging from across all age groups. 
At younger ages, there is a clear differentiation in mortality 
between those with “excellent” SRH compared to “very 
good”. However, this differentiation lessens at older ages. 

DISCUSSION

We have conducted an analysis of our population-based 
cohort study of aging men and shown that age-referenced 
SRH is a strong predictor of subsequent mortality over a long 
time frame and at all ages. The predictive value of SRH on 
mortality is preserved from age at time of measurement of 

FIGURE 5. The Kaplan-Meier plot for survival in categories of 
self-rated health at the age of 90: 1 is excellent, 2 is very good, 3 is 
good, and 45 is fair/poor/bad

FIGURE 4. The Kaplan-Meier plot for survival in categories of 
self-rated health at the age of 85: 1 is excellent, 2 is very good, 3 is 
good, and 45 is fair/poor/bad

FIGURE 3. The Kaplan-Meier plot for survival in categories of 
self-rated health at the age of 80: 1 is excellent, 2 is very good, 3 is 
good, and 45 is fair/poor/bad

FIGURE 2. The Kaplan-Meier plot for survival in categories of 
self-rated health at the age of 75: 1 is excellent, 2 is very good, 3 is 
good, and 45 is fair/poor/bad
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75 through age 90. However, the difference between a SRH 
measurement of “very good” and “excellent” becomes less 
significant with increased age. Age-referenced SRH may be 
one useful measure when considering prognosis and end-of-
life decision-making in patients with declining health.

There are some strengths and limitations to the approach 
we have taken. First, the long length of follow-up in this 
prospective cohort study enables examination of the rela-
tionship between SRH and mortality over many years, with 
Kaplan-Meier survival curves extending as far as 20+ years. 
Second, the loss to follow-up for vital statistics has been very 
low due to the high level of engagement and interest of the 
participants over the years. As well, the annual response rate 
to the survey is very high. 

However, non-response may be due to illness rather than 
disinterest in the study; the missing data may not be missing 
at random. This bias would likely result in a stronger asso-
ciation between SRH and death than we actually observed. 
Another limitation of the study is its generalizability, given 
that the cohort consists of exclusively men recruited into the 
Royal Canadian Air Force in the Second World War. There is 
reported mixed evidence of gender and/or sex differences in 
SRH,(27-29) which we cannot explore. This is also a popula-
tion–based study and the findings may not apply in clinical 

populations where the health status may be more homoge-
neous. A third limitation is that we did not consider the cogni-
tion of the participants in their response. A Canadian five-year 
prospective cohort study previously demonstrated that SRH 
assessments can be used to predict survival in subjects with 
mild-to-moderate cognitive impairment, but not with severe 
cognitive impairment.(16) Another limitation is the use of an 
age-referenced SRH item. Indeed, when asked “How do you 
rate your health compared to others your age?” some par-
ticipants have begun noting that they do not know any other 
100-year-olds with whom to compare themselves. Finally, 
these findings represent a series of cross-sectional analyses, 
and the trajectory of SRH may yield important prognostic 
information(30) over and above the baseline state—as do the 
health-related, quality-of-life trajectories in this data set.(31) 

CONCLUSIONS

In spite of these limitations, our findings are important. First, 
SRH is a useful predictor of mortality from age 75 through 
to age 90. Second, SRH seems to decline somewhat with 
age, and the differentiation between excellent and very good 
may diminish as fewer and fewer men respond “excellent.” 
Nevertheless, SRH is an attractive potential question to elicit 

TABLE 1.  
Results of proportional hazard model for mortality for self-rated health at different ages; reference category is “excellent”

Age Sample Size Very Good Good Fair/Poor/Bad

75 366 1.31a 1.28a 1.97a

76 475 1.56a 1.52a 2.68a

77 641 1.72a 1.65a 2.72a

78 744 1.67a 1.66a 2.83a

79 806 1.35a 1.52a 2.56a

80 855 1.08 1.50a 3.20a

81 879 1.25 1.54a 3.67a

82 861 1.39a 1.82a 3.43a

83 849 1.21 1.52a 3.39a

84 811 0.94 1.27 2.61a

85 781 0.98 1.42a 2.79a

86 717 1.35a 1.82a 3.29a

87 655 1.27 1.61a 2.87a

88 568 1.04 1.73a 3.23a

89 479 0.94 1.46a 2.82a

90 382 0.82 1.49 3.56
91 323 1.18 1.69a 3.69a

92 259 0.93 1.12 2.61a

93 193 0.90 1.35 3.13a

94 142 1.07 1.27 3.89a

95 96 1.67 1.43 3.71a

aDenotes p < .05



CANADIAN GERIATRICS JOURNAL, VOLUME 22, ISSUE 4, DECEMBER 2019

HANSON: SELF-RATED HEALTH AND DEATH

203

global health in health surveys. Further study is needed into 
clinical populations to determine if this simple, inexpensive, 
and non-intrusive measure is useful in clinical practice. Fur-
ther study is also needed into determining trajectories of SRH 
in relation to changes in objective health measures, and the 
prognostic implications of changing SRH. 
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