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Subjective cognitive functioning as a predictor of all cause
mortality in an Israeli national sample of community
dwelling older adults
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SUMMARY

Objective Cognitive functioning has been identified as a predictor of all cause mortality in several epidemiological studies.
As a result, researchers have suggested the use of short cognitive screens as prognostic indicators in older adults. Little is
known, however, about subjective complaints of cognitive functioning as predictors of all cause mortality.

Methods A 7-year follow-up of a national sample of 4,921 Israelis over the age of 60. Main predictors were subjective
complaints of memory problems, confusion, and recognition problems. Outcome was time to death.

Results As expected, in the fully adjusted model, age, gender, subjective health, baseline health, and ADL and IADL
impairments were significant predictors of all cause mortality. In addition, complaints about difficulties recognizing familiar
people also were associated with a greater risk for mortality.

Conclusions Subjective complaints about recognition problems serve as a risk for all cause mortality above and beyond
well-known risk factors. Health care professionals can use this information about subjective cognitive functioning in
conjunction with other measures in order to identify older adults at risk for an earlier death. Copyright © 2008 John Wiley &

Sons, Ltd.
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INTRODUCTION

Several studies have identified cognitive functioning
as an independent risk for functional decline (Blaum
et al., 2002; Soderqvist et al., 2006), hospitalization
(Chodosh et al., 2004), and all cause mortality (Berr
etal., 1994; Ostbye et al., 1999; Smits et al., 1999; Lee
et al.,2006) even once adjusted for sociodemographic,
mental health, and physical health. Thus, researchers
have concluded that cognitive impairments and/or
decline in cognitive functioning could serve as risk
factors for all cause mortality (Kelman et al., 1994;
Bassuk et al., 2000; van Reekum, 2000; Ramos et al.,
2001; Stump et al., 2001; McGuire et al., 2006). It was
further suggested that health care providers could use
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information obtained through brief cognitive screens
as a means to predict older adults’ risk for all cause
mortality (McGuire et al., 2006). However, research is
still equivocal with regard to the specific cognitive
functions that signify a risk for mortality (Swan et al.,
1995; Bosworth et al., 1999; van Reekum, 2000;
Nguyen et al., 2003; Pavlik et al., 2003; Shipley et al.,
2006).

Similarly, subjective evaluation of cognitive func-
tioning could potentially be used as a predictor of all
cause mortality, given research that has shown that
subjective evaluations of health, physical health,
mental health, and quality of life are strong predictors
of functional decline and morality even once objective
indicators are controlled for (Lee, 2000; Fan et al.,
2002; Myint et al., 2007). In a thorough review, Idler
and Benyamini (1997) found that self-rated health
was an independent predictor of mortality in 23 of
27 studies. They suggested that relative to objective
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indicators of health, self-rated health might more fully
capture both diagnosed and undiagnosed diseases.
Self-rated health was also viewed as a self-fulfilling
prophecy or as a reflection of the presence or absence
of internal and external resources needed to maintain
health. Similar mechanisms might play a role in the
relationship between subjective evaluation of cogni-
tive functioning and mortality.

The research on subjective evaluation of cognitive
functioning as a predictor of disability and mortality
is limited. Several researchers have found that com-
plaints of memory decline predict future cognitive
decline (Crowe et al., 2006) and that cognitive
complaints are associated with an underlying neuro-
degenerative decline even in the absence of objective
cognitive impairments (Minett et al., 2005; Saykin
et al., 2006). However, others found that memory
complaints do not distinguish cases with different
progression rates in disability or cognitive impair-
ments (Purser ef al., 2006) and that reports of cognitive
problems do not predict difficulties in daily life
(Newson et al., 2006). To date, only one study
evaluated the role of subjective complaints of cogni-
tive function as predictors of mortality. Conducting a
secondary analysis of the US Study of Aging with
7,527 individuals over the age of 70, Lee (2000) found
that in addition to self-assessed general and physical
health, higher frequency of confusion was a risk
for functional decline and 7-year mortality, whereas
reports of memory problems were not.

Thus, whereas the roles of subjective health, mental
health, and well being as risk factors for all cause
mortality have been studied extensively (Idler and
Kasl, 1991; Lee, 2000), much less is known about the
subjective perception of one’s cognitive functioning as
a risk for mortality. Given the high rates of cognitive
impairments in the elderly (Schroder J. et al., 1998)
and the ample research that has shown a strong
relationship between cognitive impairments and
mortality (Bosworth et al., 1999; Nguyen et al.,
2003), it is important to evaluate the role of subjective
complaints of cognitive functioning as predictors of all
cause mortality. The evaluation of subjective cognitive
functioning has not only theoretical implications, but
also practical ones, as information about subjective
cognitive status often is readily available to clinicians.

METHODS
Sample

Between the years 1997-1998, the Israeli Central
Bureau of Statistics conducted a face-to-face national
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survey of Israelis born prior to 1938 using data from
the 1995 census to guide the sampling procedure. A
stratified sampling method was employed to obtain
representation of older Jews who came to Israel prior
to 1989, those who came to Israel after 1990, and
Arabs. Sampling also obtained representations of
those living alone, living with a partner, and living
with younger people. Males and females were
stratified based on age (60-64; 65-69; 70-74;
75-79; 80+). The final sample included 5,055
ommunity dwellers, yielding a response rate of 83.2%.

Measures

The survey was developed by experts in geriatricians,
gerontology, health services, and epidemiology. All
information was gathered in a face-to-face interview,
conducted by trained interviewers during the years
1997 and 1998.

Outcome variable

Time of death. All Israelis have a unique ID that was
used by Israel Central Bureau of Statistics to link the
survey with Israel’s National Death Record, which
contains information about all deaths occurring in
Israel. Year of death was available for the years
1997-2004.

Predictors

Subjective cognitive functioning. Subjective cognitive
functioning was evaluated using three questions:

1. ‘Do you have a hard time remembering things? For
example, where you placed things or whether or not
you took your medications?’;

2. ‘Do you get confused? For example, knowing
where you are or what day it is?’;

3. ‘Do you have a hard time recognizing familiar
people? For example, recognizing family members
and friends?’.

Response options were: never; yes—very infre-
quently; yes—occasionally; yes—very frequently.
The three questions were selected based on clinical
and research experience of the survey developers.'

Covariates

Demographic information. Age (60-64; 65-609;
70-74; 75-79; 80+), gender, and level of education
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(primary, secondary, tertiary) were evaluated based on
self-report.

Health. Health was evaluated by the question: ‘have
you ever been diagnosed with heart attack/myocardial
infraction, stroke, diabetes, cancer, or Alzheimer’s
disease’. Similarly to Litwin and Shiovitz-Ezra (2007),
I used reported diagnoses of each disease as a dic-
hotomous variable.

Activities of daily living (ADL). These were evaluated
usingy five questions ‘can you, without any assistance,
dress up; bath or shower; sit down or get off your chair;
get in and out of bed; eat’. Response options were:
‘yes with no difficulty’; ‘yes with some difficulty’;
‘cannot’ (Katz et al., 1970). I categorized this variable
to represent no impairment (0 ADL impairments),
moderate impairment (1-2 ADL impairments), and
severe impairment (>2 ADL impairments).

Instrumental activities of daily living (IADL). These
were evaluated by the following five questions:
‘do you need assistance or additional assistance in
any of the following: preparing meals, cleaning the
house, doing the laundry, grocery shopping, and
running errands’ (Lawton and Brody, 1969). I cate-
gorized this variable to represent no impairment (0
IADL impairments), moderate impairment (1-2 IADL
impairments), and severe impairment (>2 ITADL
impairments).

Self-rated health. This was evaluated by the question
‘how would you rate your health’. Response options
were very good, good, not so good, and bad.

Mental health. This was evaluated, using the General
Health Questionnaire-12 (Goldberg and Williams,
1988), which includes 12 ‘yes’ or ‘no’ questions. I
reverse scored responses to positive items so that a
higher score would reflect worse mental health. I
categorized this variable into: no mental health
problems, 1-2 mild mental health problems, >
moderate to severe mental health problems.

Statistical analysis

I conducted a Cox proportional hazards model, with
time to death as the outcome variable and the three
indicators of subjective cognitive functioning as
predictors. I controlled for age, gender, level of
education, baseline health, subjective health status,
and mental health as potential covariates. Those who
did not die within the study period (1997-2004) were
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censored at the end of this period (i.e. 2004). All
analyses were adjusted using sampling weights.
Because the focus of this study was on participants’
subjective perception of cognitive functioning, I
excluded all interviews conducted by proxies due to
medical conditions of the interviewee (134; 2.6%).

RESULTS

Table 1 summarizes the demographic and clinical
characteristics of the sample. Overall, 38.7% reported
having no memory problems, 17.1% reported infre-
quent memory problems, 27.7% reported occasional
memory problems, and 16.3% reported very frequent
memory problems. With regard to confusion, 84.2%
reported no problems, 4.6% reported infrequent
confusion, 7.1% reported occasional confusion, and
3.9% reported very frequent confusion. A total of
94.0% reported no problems recognizing familiar
people, 2.2% reported infrequent problems, 2.3%
reported occasional problems, and another 1.9%
reported very frequent problems.

There was no evidence for multicollinearity among
predictors. There also was no interaction between
gender or age and subjective evaluation of cognitive
functioning. Of the 4,921 participants, 1,335 died at or
before the end of study period. There was no
significant difference in all cause mortality between
those who reported having no memory problems
(19.0% mortality), those who reported having infre-
quent memory problems [19.5% mortality, unadjusted
hazard ration HR =0.96, Confidence Intervals (CI):
0.77- 1.18; adjusted for age, gender, and level of
education HR =0.90, CI: 0.73-1.10; fully adjusted
HR =0.89, CI: 0.72—-1.10], those who reported having
occasional memory problems (22.1% mortality,
unadjusted HR =1.03, CI: 0.86-1.24; adjusted for
age, gender, and level of education HR =0.94, CI:
0.79-1.13; fully adjusted HR =0.84, CI: 0.70-1.01),
and those who reported having frequent memory
problems (32.7% mortality, unadjusted HR = 1.17, CI:
0.95-1.44; adjusted for age, gender, and level of
education HR =1.05, CI: 0.85-1.29; fully adjusted
HR =0.83, CI: 0.67-1.02).

With regard to confusion, relative to those who
reported no confusion (19.2% mortality), those who
reported infrequent (30.3% mortality, unadjusted
HR=137, CI: 1.04-1.81), occasional (34.8%
mortality, unadjusted HR=1.59, CIL: 1.25-2.00),
and very frequent confusion (54.6% mortality,
unadjusted HR =2.27, CI: 1.73-2.98) had a signifi-
cantly greater mortality risk. Once adjusted for age,
gender, and level of education, only those who
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Table 1. Subjective cognitive functioning as a predictor of all cause mortality

Number at Overall incidence Unadjusted HR, Adjusted for age, Fully adjusted
baseline (4,921) (1,335) 95% CI gender, and level model HR,
of education HR, 95% CI 95% CI1
Memory problems
Never (reference) 1949 (38.7) 452 (19.0)
Yes—very infrequently 774 (17.1) 188 (19.5) 0.96 (0.77-1.18) 0.90 (0.73-1.10) 0.89 (0.72-1.10)
Yes—occasionally 1300 (27.7) 344 (22.1) 1.03 (0.86-1.24) 0.94 (0.79-1.13) 0.84 (0.70-1.01)
Yes—very frequently 887 (16.3) 347 (32.7) 1.17 (0.95-1.44) 1.05 (0.85-1.29) 0.83 (0.67-1.02)
Confusion
Never (reference) 4046 (84.2) 952 (19.2)
Yes—uvery infrequently 237 (4.6) 80 (30.3) 1.37 (1.04-1.81) 1.13 (0.86-1.48) 0.95 (0.72-1.26)
Yes—occasionally 363 (7.1) 147 (34.8) 1.59 (1.25-2.00) 1.35 (1.07-1.70) 1.08 (.86-1.36)
Yes—very frequently 263 (3.9) 152 (54.6) 2.27 (1.73-2.98) 1.50 (1.15-1.97) 1.14 (.87-1.51)
Recognition problems
Never (reference) 4540 (94.0) 1134 (20.5)
Yes—very infrequently 124 (2.2) 53 (38.4) 1.48 (1.06-2.08) 1.23 (0.90-1.66) 1.08 (0.80-0.147)
Yes—occasionally 142 (2.3) 76 (49.3) 1.78 (1.32-2.39) 1.51 (1.13-2.01) 1.22 (0.91-1.64)
Yes—very frequently 94 (1.9) 64 (64.7) 2.53 (1.74-3.66) 2.24 (1.59-3.15) 1.59 (1.10-2.29)
Age
60-64 (reference) 876 (23.6) 83 (9.0)
65-69 953 (23.6) 136 (12.2) 1.27 (0.94-1.73) 1.16 (0.85-1.58)
70-74 1052 (22.4) 235 (20.4) 2.29 (1.73-3.03) 1.97 (1.49-2.61)
75-79 1028 (15.3) 334 (31.2) 3.51 (2.68-4.60) 2.77 (2.11-3.64)
80+ 1010 (14.7) 546 (53.0) 6.58 (5.09-8.51) 4.77 (3.66-6.22)
Gender
Male (reference) 2507 (43.9) 790 (26.0)
Female 2414 (56.0) 545 (19.2) 0.65 (0.57-0.74) 0.55 (0.48-0.64)
Education
Primary (reference)
Secondary 0.83 (0.71-0.97) 0.93 (0.79-1.09)
Tertiary 0.84 (0.69-1.03) 1.05 (0.85-1.26)
Mental health
0 (reference) 1063 (23.7) 179 (13.4)
1-2 863 (18.0) 193 (18.0) 1.15 (0.89-1.48)
>2 2995 (58.1) 963 (27.1) 1.11 (0.88-1.40)
Self rated health
Very good (reference) 224 (5.0) 25 (8.0)
Good 1577 (34.8) 309 (14.8) 1.28 (0.81-2.03)
Not so good 2278 (44.9) 613 (23.0) 1.38 (0.86-3.02)
Bad 832 (14.6) 385 (42.6) 1.83 (1.11-3.02)
Heart attack/MI
No (reference)
Yes 1.20 (1.03-1.40)
Stroke
No (reference)
Yes 1.15 (0.90-1.48)
Diabetes
No (reference)
Yes 1.33 (1.14-1.56)
Cancer
No (reference)
Yes 1.63 (1.26-2.12)
Alzheimer’s Disease
No (reference)
Yes 1.12 (0.76-1.64)
ADL
0 impairments (reference) 3646 (78.0) 725 (16.0)
1-2 impairments 256 (5.0) 101 (35.5) 1.35 (1.03-1.78)
>2 impairments 1019 (16.8) 509 (46.7) 1.54 (1.29-1.85)
IADL
0 impairments (reference) 2030 (45.5) 304 (11.8)
1-2 impairments 1098 (21.6) 301 (22.4) 1.49 (1.21-1.85)
>2 impairments 1793 (32.7) 730 (36.6) 1.69 (1.36-2.10)

Bold values indicates the significant results.
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reported occasional (adjusted for age, gender, and
level of education HR=1.35, CI: 1.07-1.70) or
frequent (adjusted for age, gender, and level of
education HR = 1.50, CI: 1.15-1.97) confusion were
at a greater mortality risk. However, in the fully
adjusted model, a report of subjective confusion was
no longer a predictor of all cause mortality (fully
adjusted HR =0.95, CI: 0.72-1.26; fully adjusted
HR =1.08, CI: 0.86-1.36; fully adjusted HR =1.14,
CI: 0.87-1.51, respectively).

Relative to those who reported no difficulties
recognizing familiar people (20.5% mortality), those
who reported having infrequent (38.4% mortality,
unadjusted HR =1.48, CI: 1.06-2.08), occasional
(49.3% mortality, unadjusted HR =1.78, CI: 1.32-
2.39), or very frequent (64.7% mortality, unadjusted
HR =2.53, CI: 1.74-3.66) recognition problems had a
significantly greater risk for death. Once adjusted for
age, gender, and level of education, only those who
reported occasional (adjusted for age, gender, and
level of education HR = 1.51, CI: 1.13-2.01) and very
frequent recognition problems (adjusted for age,
gender, and level of education HR=2.24, CI:
1.59-3.15) had a greater mortality risk. In the fully
adjusted model, only those who reported having very
frequent recognition problems (fully adjusted HR =
1.59, CI: 1.10-2.29) had a greater mortality risk. As
expected, age, gender, baseline health, self rated
health, and ADL and IADL impairments were signi-
ficant predictors of mortality.

DISCUSSION

This is the first study to evaluate subjective complaints
of cognitive functioning as predictors of all cause
mortality by the use of three different subjective
cognitive domains: memory, confusion, and recog-
nition of familiar people. The findings show that
reports of problems recognizing familiar people serve
as a prognostic indicator of all cause mortality even
once sociodemographic variables, baseline mental and
physical health, disability, and subjective health status
are taken into account.

The majority of research to date has focused on
subjective complaints about memory problems as
prognostic indicators with much less attention given to
subjective complaints about confusion or recognition
problems (Crowe et al., 2006; Saykin et al., 2006).
The findings show that the majority of participants
in this study reported at least infrequent memory
problems, but only a very small fraction of the sample
reported confusion and/or recognition problems.
Thus, complaints about memory problems likely are
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an insensitive indicator of impairment in the elderly
and may reflect general levels of low mood or low
physical health (Lahr ef al., 2007). In support of this
claim, researchers showed that memory complaints
are high both in individuals with no cognitive
impairments (31%) and in those with cognitive
impairments (47%). Furthermore, in those individuals
with no impairments, cognitive complaints had no
predictive value over time (Schofield et al., 1997).

A question remains as to why complaints about
recognition problems predict overall mortality in the
fully adjusted model, whereas complaints about
confusion do not. One possibility is that problems
recognizing familiar people reflect such a serious
neurodegenerative condition that is distinguished from
all other medical and functional conditions evaluated
in this study. In contrast, confusion might be highly
associated with health and subjective health status so
that it has no unique contribution to all cause
mortality. Confusion may also be a prodromal sign
of depression (Berger et al., 1998) and, thus, may not
have a unique effect on mortality once mental health
status is adjusted for.

A limitation of the present study is that the study did
not include an objective evaluation of cognitive
functioning. In addition, the assessment of additional
domains of subjective cognitive impairments is
warranted. Another limitation of the present study
is that ADL and IADL impairments were evaluated
based on self-report; as a result, the relationship
between ADL and IADL impairments and subjective
cognitive functioning might have been stronger than it
would have been had ADL and IADL impairments
been evaluated based on health providers’ evaluation.
However, subjective evaluation of ADL and IADL
impairments is the common practice in large
epidemiological studies. In addition, the study was
limited to community dwelling individuals and, thus,
those of more impaired objective cognitive function-
ing likely were not included. Finally, the study
evaluated all cause mortality and not cause specific
mortality. However, this is often the case with older
adults who usually have multiple causes of death.

Nevertheless, this is one of the first studies to ever
evaluate subjective cognitive functioning as a pre-
dictor of all cause mortality, using a nationally based
sample with 7-year follow-up data. The findings
establish a good basis for further research in the area
of subjective cognitive functioning as a predictor of
all cause mortality. The data demonstrate that not
all subjective cognitive functions have the same
effect over mortality; it is only the most rare
and potentially the most severe complaints (e.g.
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KEY POINTS

Cognitive impairment is common in older adults
Cognitive impairment is a risk for mortality
Subjective complaints of problem recognizing
familiar people also are a risk for mortality
Clinicians can use this information to identify
older adults at risk

difficulties recognizing familiar people) that predict
mortality above and beyond baseline health and
mental health. Asking individuals about difficulties
recognizing familiar people may serve, in conjunction
with other measures, as a screening tool. However, the
sensitivity and specificity of this question has to be
further evaluated.

NOTE

1. Single item measures of health, quality of life
satisfaction etc. are routinely used in population
surveys in which many issues are measured during
a short interview (Wilkin et al., 1992).
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