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ADEQUACY OF CURRENT AND FUTURE INCOME AND ASSETS
AND THE RISK OF MORTALITY IN A COHORT OF OLDER MEN –
THE MANITOBA FOLLOW-UP STUDY
P.D. St John1,2, R.B. Tate2,3

Abstract: Background: Income security is a determinant of health in most populations, but there is less evidence in very old men.
Objective: To determine if self-reported current income adequacy or future expectation of income adequacy predicts death amongst
older men. Design and Setting: We conducted an analysis of a prospective cohort of 3 983 men who have been followed since
1948. In 2006, 1001 men were alive, of whom 807 completed the annual survey without assistance. Two items in the 2006 survey
were: “How well do you think your income and assets satisfy your current needs?” and “How well do you think your income
and assets will satisfy your needs in the future?” We considered the categories: “very adequate, adequate and inadequate.” Time
to death over the next 11 years was examined with the Cox proportional hazards models, and adjusted for age, marital status,
and functional status. Results: The mean age in 2006 was 85 years old. The median follow-up time was 6.1 years, and 664 of the
participants died. Satisfaction with current income did not predict mortality. Those with an expectation of inadequate future
income had a higher risk of death: Hazard Ratio of 1.37 [(95%CI) 1.02, 1.84)] for “Not adequate” relative to “Very Adequate”. In
models adjusted for age, marital status and functional status, this association was only marginally statistically significant (p=0.07).
Conclusions: Perceived adequacy of future income predicts mortality in very old men. The effect may be confounded or mediated
by functional decline.
Key words: Social position, satisfaction with income adequacy, aging, men, mortality.

Introduction

other determinants, such as maintaining income security,
may be more amenable to intervention at all stages in the
life course. Efforts to secure stable pensions, support low
income individuals, and maintain access to social services
may serve to improve health in late life, and reduce
health inequalities even into late life (12).
In Canada, income support to older persons is
provided from various sources. A small percentage of
older Canadians remain employed, and continue to
have a work-related income. Others rely primarily on
savings and investments. However, most older adults
receive a pension – some through their employment,
and some through the Canada Pension Plan (CPP) or
Quebec Pension Plan (QPP). Almost all individuals who
work in Canada and Quebec contribute to the CPP or
QPP while working, and are then eligible for CPP/QPP
pensions. The monthly pension is dependent upon the
duration of employment as well as employment income.
In addition, all Canadians receive the Old Age Security
(OAS) pension. This is funded out of the general revenues
of the Government of Canada, and is available to all
residents over the age of 65. For low income older adults,
a Guaranteed Income Supplement (GIS) is also available
to ensure that a basic income is met (13). While poverty
remains a substantial concern amongst older Canadians

Social and economic circumstances have long been
noted to predict adverse health outcomes in general
populations (1-3). More recently, education and income
security have been further studied in older populations
(4-6). While the effect of social position on health appears
to diminish or reverse in late life compared to early life
(7, 8), measures of social position predict mortality (9),
disability (9), multimorbidity (10) and healthy ageing
(11) even in older populations. Social determinants of
health, such as income, education and occupation, are
potentially modifiable risk factors for adverse outcomes.
Some social determinants of health which are generally
well defined in early life, such as educational attainment,
may be difficult to modify in very late life. However,
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(14), the poverty rates are comparable to OECD countries
(15, 16). Poverty rates are considerably higher among
older women than older men in Canada.
While there is compelling evidence that income
security remains a social determinant of health in
working age populations, there is less evidence in very
old populations. Furthermore, the effect may differ
between societies. A recent review notes the importance
of maintaining income security in older populations, but
calls for ongoing study of the effect of income security
on late life health, since the effect may vary across
time intervals or across societies (4). Another issue is
the measurement of social position in late life. There
are numerous aspects of social and economic position –
educational attainment, income, total wealth, as well as
measures of income adequacy – and they may predict
adverse outcomes differently. Furthermore, different
measures of income adequacy may measure income
security in the present, or measure the expectation of
income adequacy to meet future needs.
To address some of these issues, we explored selfassessed income and asset adequacy in an existing cohort
of older men – the Manitoba Follow Up Study (MFUS).
Specifically, the objectives are: 1. To determine if selfassessed current income adequacy predicts death over a
long (11 year) time interval; and 2. To determine if selfassessed expectations of future income adequacy predict
death over a long time interval.

provider, or if they have been admitted to hospital during
the past year. If they have, then the medical records are
obtained. As well, records pertaining to the death of
the participant are also received. These records are then
reviewed by physicians who code the charts for disease
states and cause of death. Over the seventy years of
follow-up, there have been 22 participants who have been
lost to follow-up (defined as having no contact during the
previous three consecutive years). A Successful Aging
Questionnaire (SAQ) was added in 1996 and repeated
in 2002, 2004 and annually since then, with annual
completion rates exceeding 80%. Core components of the
SAQ in all years have been: Living arrangements, marital
status, items of social engagement, self-rated health,
items of life satisfaction, the ability to perform basic
and instrumental activities of daily living (ADL, IADL),
and the Short Form -36 (SF-36). The SAQ is completed
by the participant, or appropriate proxy. Participants
who enter long term care do not complete the SAQ, but
medical records continue to be reviewed. Items on income
adequacy were added to the 2006 survey of MFUS These
items were: “How well do you think your income and
assets satisfy your current needs?” and “How well do
you think your income and assets will satisfy your needs
in the future?” The responses were recorded on five point
ordinal scales. We collapsed categories into very adequate
(very well); adequate (adequately); and not adequate
(with some difficulty; not very well; totally inadequate);
since there were very few individuals with low income
satisfaction.
We defined the observation window for this analysis
to be from the date of return of the Spring 2006 survey
to December 31, 2017, a follow up time of just over 11
years. We considered the outcome as the time to death.
We created Kaplan – Meier survival curves for the time
to death, and used log rank tests to determine differences
in the survival probability across income adequacy
categories. We then constructed Cox proportional hazards
models with the time to death as the outcome. Other
factors in the Cox models were marital status in 2006
(defined as married or not married), age, and the number
of impairments in BADLs or IADLs, considered as
continuous variables.
There were 1001 participants considered alive at
the time of the 2006 mailing: 807 questionnaires were
returned completed by the man; 34 were returned
completed by a proxy; 54 were returned incomplete (due
to death, illness, or relocated); 106 were not returned.
There were 18 individuals who did not complete the item
on adequacy of current income and 22 individuals who
did not complete the item on adequacy of future income.

Methods
The Manitoba Follow-up Study (MFUS) (17)is a
prospective cohort study of cardiovascular disease and
ageing. The MFUS cohort consists of 3983 men recruited
from the Royal Canadian Air Force at the end of the
Second World War. At entry to the study, 1 July 1948,
their mean age was 31 years, with 90% between ages 20
and 39 years. All study members were free of clinical
evidence of ischemic heart disease. The protocol of MFUS
was to obtain routine medical examinations from these
men at regular intervals over time. The research goal
of the study was to examine the role that non-specific
abnormalities detected on routine electrocardiograms
from apparently healthy men might play in the prediction
of subsequent diagnoses of cardiovascular disease. The
research focus was expanded in 1996 to explore the roles
of physical, mental and social functioning (18). In 2017,
180 were alive (5%), with a mean age 96y; 91% lived in
Canada, and 36% developed IHD. The study receives
annual approval from the University of Manitoba Health
Research Ethics Board.
The study methods have been previously reported
(17). The study protocol evolved with the ageing of the
cohort. Initially, study members were contacted at 5-year
intervals, then 3-year intervals, every year, twice a year
and now three times each year. This annual medical
contact queries if they had seen their primary care

Results
There were 807 men considered in these analyses.
Over a median follow-up time of 6.1 years to the end
of 2017, 664 (82%) of the men died. Most of the men
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Table 1
Baseline characteristics of the sample
Adequacy of Future Income
Very Adequate (N=331)

Adequate (N=394)

Inadequate (N=60)

Total Sample (N=785)

85.4 (3.0)

85.6 (3.2)

86.7 (3.5)

85.6 (3.1)

66%

71%

70%

69.0%

ADL impairment (mean, 0-7)

0.6 (1.6)

0.7 (1.5)

1.2 (2.6)

0.7 (1.7)

IADL impairment (mean, 0-7)

2.1 (2.1)

2.4 (1.9)

2.7 (2.4)

2.3 (2.0)

Age (mean years, SD)
Marital Status (percent married)

ADL is activities of daily living; IADL is instrumental activities of daily living

had adequate or very adequate self-reported income.
Baseline characteristics are shown in Table 1. Those who
felt that their future income would be inadequate were
more likely to have impairments in ADLs. In unadjusted
analyses, current income satisfaction did not predict
mortality over the eleven year time frame (Figure 1 and
Table 2). However, low satisfaction with income and
assets in the future did predict mortality over the eleven
year period (Figure 2). This effect did not appear to be
a gradient, but seemed limited to those who felt their
income would be inadequate in the future. In models
which adjusted for baseline functional status and marital
status, expectation of future income inadequacy did not
predict mortality. Lower functional status was a very
strong predictor of dying. Being married was associated
with a lower mortality (Table 3).

did not anticipate an adequate future income. When
adjusted for baseline functional status, this effect was no
longer apparent. Our findings are broadly similar to a
large literature documenting the importance of income
security on health outcomes in younger populations. We
continue to observe an effect of income security in late life
on mortality. However, this effect may be confounded by
impaired functional status. Perhaps there is a mediating
effect, whereby those with lower income security become
functionally impaired prior to dying.
Figure 1
Kaplan Meier Plot for those with Very Adequate
(category 1), Adequate (category 2) and Inadequate
(category 3) self-rated adequacy of current income

Table 2
Results of Cox Proportional Hazards Model for current
income
HR (95%CI)

HR (95%CI)

Current Income
Very Adequate

Ref

Ref

Adequate

1.04 (0.89, 1.22)

0.94 (0.80, 1.11)

Not Adequate

1.10 (0.77, 1.57)

0.90 (0.62, 1.29)

Age

-

1.10 (1.07, 1.12)

Marital Status

-

0.82 (0.69, 0.97)

ADL impairment

-

1.10 (1.05, 1.16)

IADL impairment

-

1.15 (1.09, 1.20)

We also found that the majority of men were satisfied
with their current and future expectation of income. To
some extent, this reflects a success of Canadian pension
policy - for men at least, most of whom were employed
throughout their lives. This experience may not be shared
by older women in Canada have higher rates of poverty
and lower incomes than older men. It may also not be
shared by older individuals in all countries.

HR is Hazard Ratio; CI is confidence interval; ADL is activities of daily living;
IADL is instrumental activities of daily living

Discussion
We have examined the effect of income security
on mortality over a decade among very old men. We
have found that most of the men were satisfied or very
satisfied with their income, and their expected future
income. Those who felt that their future income would
not meet their needs had a higher risk of death than those
who did not. This effect did not appear to have a gradient
effect across the range, but seemed limited to those who
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Figure 2
Kaplan Meier Plot for those with Very Adequate
(category 1), Adequate (category 2) and Inadequate
(category 3) self-rated adequacy of future income

also limitations to the generalizability of our findings. The
finding may not apply to those living outside Canada.
However, the effects may be more apparent outside
Canada, where rates of poverty are higher. Our findings
also do not extend to women, where the rates of poverty
are higher. Finally, the MFUS cohort members were all
healthy at entry into the study, and had important shared
life experiences, which limits the generalizability of our
findings.
Nevertheless, if confirmed, our findings may have
several implications. First, efforts to ensure income
adequacy remain important even in late life. Others have
found that mortality rate changes in England were linked
to reductions in spending on income support for low
income pensioners (21). Second, we did not observe a
gradient effect. This should be verified in other studies.
If true, then efforts to support low income older adults
may be more important than redistribution of income
across the spectrum of income, at least for mortalityrelated outcomes. Third, the effects of low income
may be mediated through disability. Efforts aimed at
restoring functional status may be relevant in low income
men. Finally, there is a need for further study in other
populations, particularly those with higher rates of
income insecurity and in women.

Table 3
Results of Cox Proportional Hazards Model for
expected future income
HR (95%CI)
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HR (95%CI)

Future Income
Very Adequate

Ref

Ref

Adequate

1.00 ( 0.85, 1.18)

0.90 (0.77, 1.07)

Not Adequate

1.37 (1.03, 1.84)

1.19 (0.88, 1.67)

Age

-

1.09 (1.06, 1.12)

Marital Status

-

0.81 (0.69, 0.96)

ADL impairment

-

1.09 (1.04, 1.15)

IADL impairment

-

1.15 (1.10, 1.21)
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HR is Hazard Ratio; CI is confidence interval; ADL is activities of daily living;
IADL is instrumental activities of daily living
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There are strengths and limitations to our approach.
First, we have a large population of very old men. There
are few prospective cohort studies of men over the age
of 85. Second, the measure of income security we used
is consistent with that used in other Canadian surveys.
On the other hand, we considered subjective income
security rather than the actual income. There is some
debate about the merits of subjective assessments of social
and economic security, although subjective measures
of social position strongly predict health status and
mortality in other cohort studies (19, 20). One advantage
of subjective assessments is that they may be less sensitive
to differences in the cost of living. Since this varies widely
across Canada (where most of the participants reside),
there are merits to these subjective measures. However,
the use of these measures may limit the understanding of
income effects on health for policy measures, where more
objective measures of income may be needed. There are
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