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Abstract
Perceptions of age and perceptions of health have each been found to predict future health and well-being, yet surprisingly, 
studies typically focused on one or the other. Studies on perceived age suggested that its effects on longevity may be medi-
ated by perceived health. Within each of these lines of research, the constructs have not been consistently operationalized, 
making it difficult to generalize across studies. We aimed to investigate the associations of different measures of perceptions 
of age and of health with one another and with longevity. Data collected at baseline from the 851 participants of the Rutgers 
Aging and Health longitudinal study (mean age 73) included perceptions of age and health, each assessed with four differ-
ent single-item measures, sociodemographic, and health measures. Mortality was followed-up for 10 years. All four health 
perceptions and two of the age perceptions (Age-group identity and nearness-to-death) were associated with survival time. 
Age and health perceptions had similar independent effects in models that included measures of both types, controlling for 
demographics and chronic conditions, though not after controlling for age. In contrast with our hypothesis, health percep-
tions did not mediate the association between age perceptions and mortality. Findings regarding health perceptions were 
generally consistent across measures, whereas age perception measures differed in their associations with various outcomes, 
indicating that they assess different subjective age constructs. The findings correspond with proposed explanations for the 
predictive effect of age and health perceptions and support the significant though weaker independent effects of age percep-
tions compared with health perceptions.
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Introduction

Coping with the challenges of old age is a complex issue, 
further complicated by societal attitudes toward aging. 
We develop psychological mechanisms to cope with these 
challenges, including perceptions of age and of health that 
contribute to our ability to optimally attain desired goals. 
Though one would expect perceptions of health and age to 
be related, they have not often been studied together: Self-
ratings of health have been examined primarily by epide-
miologists and sociologists as predictors of future health. 

Self-perceptions of age and aging have mostly been studied 
by psychologists, focusing on a variety of health and psy-
chological outcomes. The current study aimed to investigate 
how these constructs are associated with one another and 
with longevity.

Early studies compared both perceptions with objective 
standards—e.g., subjective age versus chronological age, 
self-rated health (SRH) versus physician ratings. These 
studies reported that most people feel younger than their 
actual age (Kastenbaum et al. 1972). SRH appeared at first 
to be an indicator of morale or self-image (Friedsam and 
Martin 1963). It was usually found to be more “optimistic” 
than objective information (Chipperfield 1993). Interest in 
these subjective perceptions increased when they were found 
to predict later health outcomes, even after controlling for 
demographics and health conditions: both predict mortality 
and physical functioning (Idler and Benyamini 1997; Idler 
and Kasl 1995; Westerhof et al. 2014).

Despite the similarities between these two lines of 
inquiry, they were mostly distinct from one another: Studies 
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of health perceptions rarely included age perceptions; stud-
ies of age perceptions mostly used health perceptions as 
covariates (e.g., Levy et al. 2002) or outcomes (Wurm et al. 
2017). Even when both types of perceptions were included 
in the same study, it is difficult to draw general conclusions 
because of the variability in the operationalization of both 
health and age perceptions. The current study used several 
operationalizations of each type.

Theoretical approaches to the associations 
between age and health perceptions

From a self-theoretical perspective, both age and health per-
ceptions can be viewed as forms of self-knowledge, actively 
created by individuals (Benyamini 2011; Diehl et al. 2015). 
Motives such as self-consistency and self-enhancement may 
be at play in constructing these perceptions, particularly as 
one ages (Westerhof and Wurm 2015). Both are constructed 
within a personal, social, and cultural context (Jylhä 2009; 
Montepare 2009). This is emphasized in a life-span devel-
opmental perspective that follows the processes of change 
and continuity of one’s self-identity, including age identity: 
such a perspective argues that both age-symbolic social life 
events and physical health events can make age more salient 
and negatively affect subjective age (Barrett and Montepare 
2015).

Age and perceptions of old age may affect the extent to 
which physical health events are incorporated into one’s 
overall evaluation of health (Jylhä 2009). A life-span per-
spective would predict that both age and health perceptions 
would be associated, because they may affect one another 
and because of mechanisms working to maintain continuity 
in these self-perceptions, to the extent possible given objec-
tive changes. Support for these propositions can be found 
in a review that described associations between perceptions 
of aging and a variety of health measures (including SRH) 
in cross-sectional and longitudinal studies: perceptions of 
aging predicted future physical functioning and longevity, 
and health experiences affected aging perceptions (Warmoth 
et al. 2016).

When SRH was examined, cross-lagged analyses showed 
interdependence between this measure and subjective age 
(Spuling et al. 2013). Similarly, subjective age and SRH each 
contributed to changes over time in the other construct (Rip-
pon and Steptoe 2018). In both of these studies, the effects 
over time for physical and mental health measures other than 
SRH were only from subjective age to future health. Other 
studies also suggest that the more prominent direction of 
effects is from perceptions of age to future health. Aging per-
ceptions had a greater impact on physical health conditions 
than vice versa (Wurm et al. 2007). Westerhof and Wurm 
(2015) supported this direction in their literature review on 
subjective age, health, and longevity. They interpreted the 

literature to mean that a “younger” age identity contributes 
to well-being, which in turn results in better health and sur-
vival. An “older” age identity may lead to attributing health 
problems to old age, resulting in poorer perceived health and 
mortality (Stewart et al. 2012). In other words, “subjective 
age” is hypothesized to affect health measures, including 
SRH, which in turn predicts longevity.

Another theoretical perspective that Westerhof and Wurm 
(2015) adopted to explain the associations between subjec-
tive age and health is the Stereotype Embodiment Theory 
(Levy 2009), also based on a life-span view. It proposes that 
as they grow older, individuals internalize society’s negative 
views on aging and apply them to their own aging. These 
views may become self-fulfilling prophecies, affecting func-
tioning, health, and longevity, through psychological (e.g., 
accumulating psychological resources), behavioral (e.g., 
health behaviors), and physiological pathways (see also 
Wurm et al. 2017).

These pathways coincide with the factors associated with 
subjective health, which were proposed as explanations for 
its validity in predicting survival. SRH is strongly associated 
with health behaviors; it reflects internal (physiological, psy-
chological) and external (social, financial) resources which 
may attenuate health declines and contribute to coping with 
health threats or recovering from illness (Idler and Beny-
amini 1997). Our main hypothesis is based upon the model 
proposed by Westerhof and Wurm (2015): Older adults’ 
subjective perceptions of their health and of their age will be 
associated with mortality over the next 10 years, controlling 
for socio-demographics and health conditions at baseline. 
The effect of age perceptions on mortality will be mediated 
by the effect of health perceptions.

Inter‑relationships and operationalization of age 
and health perceptions

Self-perceptions of age and health are multi-dimensional 
constructs, integrating a complex array of information from 
internal and external sources (Benyamini et al. 1999; Kor-
nadt et al. 2019). Perceptions of one’s general health status 
seem to be a more coherent construct, reflected by the typical 
way of measuring it using a single item. Though variations 
of SRH items exist, they all essentially ask the respondent to 
rate their health on a ranked scale. When the two most com-
monly used measures, general and age-comparative SRH, 
were included in the same study, the responses were usually 
highly correlated (Baron-Epel et al. 2004). More impor-
tantly, findings regarding the predictive validity of SRH are 
similar, regardless of item wording, response options, or the 
language used (Idler and Benyamini 1997). This suggests 
that differences between ways of assessing perceived health 
are not substantial.
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In contrast, self-perceptions of age and aging have been 
defined and assessed in many different ways: subjective age, 
perceptions of one’s own aging, awareness of age-related 
changes (Klusmann et al. 2019), and a distinct related con-
struct, subjective nearness-to-death (Palgi 2016). Some of 
these measures are based on single items, which ask very 
different questions: Some ask about subjective age, oth-
ers about the Age-group with which one identifies, and yet 
others, about the age to which one thinks they will live. In 
practice, these single items are often used to compute an 
index in relation to one’s actual age: for example, “felt age,” 
the difference between subjective and actual age, sometimes 
dividing it by actual age to obtain “proportional felt age” 
(Rubin and Berntsen 2006); “subjective nearness-to-death,” 
the difference between actual age and the age to which a 
person thinks s/he will live (Palgi et al. 2014).

There are also multi-item scales assessing self-percep-
tions of age. For both single and multi-item measures, some 
used general items, while others examined domain-specific 
age perceptions (e.g., physical, social, psychological). 
Despite greater differences among measures (and less con-
sistency in findings), overall outcomes are similar across 
studies. However, different measures of age perceptions have 
rarely been studied together (Westerhof et al. 2014; West-
erhof and Wurm 2015). This is similar to health perception 
research, where any given study typically used one opera-
tionalization (Idler and Benyamini 1997). Different measure-
ment approaches for age and health perceptions and their 
associations to future outcomes have rarely been compared 
within the same cohort of older adults.

The current study aimed to fill these gaps in the literature 
by comparing the associations of different perceptions of age 
and of health with each other and with longevity. We utilized 
existing data from the Rutgers Aging and Health Study to 
examine four different measures of each type of perception 
in parallel. This allowed us to compare the results between 
subjective perceptions of age and of health as well as within 
different measures of each construct. All of our measures are 
single items, considered to be subjective judgments which 
integrate large amounts of information relevant to one’s age 
(Spuling et al. 2013) and health perceptions (Benyamini 
et al. 1999; Jylhä 2009). Their integrative nature may explain 
their predictive validity in relation to future health outcomes.

Method

Participants

The sample included the 851 participants of the Rutgers 
Aging and Health (RAH) study, a longitudinal survey of 
older adults living in a retirement community (Benyamini 
et al. 1999). Mean age at baseline was 73(± 7) years, 60% 

women, 99% white, 61% married/cohabiting, and 18% work-
ing. Twenty-five percent had high school education or lower, 
31% some college or post-high school vocational education, 
and 44% had a college or higher degree. Details on recruit-
ment procedures are described elsewhere (Benyamini et al. 
1999). Attrition due to withdrawal, severe illness, relocation, 
or death averaged 9% per year.

Procedure

The current study used data from in-depth, in-person base-
line interviews and 10-year mortality. Ninety-five percent 
of interviews were conducted in respondents’ homes. After 
undergoing informed consent, interviewers read all ques-
tions aloud and recorded participants’ responses directly 
into a computer. Interviewers were trained by a board-
certified geriatrician on techniques for probing for medical 
conditions.

Mortality follow‑up

Mortality was followed-up for almost 10 years (116 months). 
Of the original 851 participants, 233 (27%) passed away 
during the follow-up period. Deaths were initially identified 
by obituaries in the community newspaper and verified by 
family members, and/or the central office, which maintained 
a complete list of residents for legal purposes. Living indi-
viduals were contacted directly (or status verified with close 
family members). Twenty-five people were lost to follow-up 
and censored at the last month they were known to be alive.

Instruments and measures

Socio-demographics: age, gender, and level of education.
Perceptions of health were assessed using four different 

questions: (1) general self-ratings of health [Gen-SRH]: “In 
general, would you say your health is… poor, fair, good, very 
good, or excellent?” (response scale: 1 = poor to 5 = excel-
lent); (2) age-comparative self-rating of health [Comp-
SRH]: “Compared to other people your own age, would 
you say that your general health is… poor, fair, good, very 
good, or excellent?” (same 1-5 response scale); (3) agree-
ment to health being excellent [Exc-SRH]: “How much do 
you agree with the following statement: My health is excel-
lent” (response scale: 1 = strongly disagree to 5 = strongly 
agree); and (4) agreement to health being poor [Poor-SRH]: 
“How much do you agree with the following statement: My 
health is poor” (same 1–5 response scale).

Perceptions of age were assessed in four different ways: 
(1) Age-group identity [Age-group]: “What age group 
best reflects how you feel (not necessarily your actual 
age): Teenage, young adult, early middle age, late middle 
age, nearly old, old, very old?” (1 = teenager to 7 = very 
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old); (2) comparative age [Comp-age]: “Compared to 
other people your actual age, do you feel much younger, 
younger, about the same, older, much older?” (1 = much 
younger to 4 = older, no participants chose ‘much older’); 
(3) felt age: “How old do you feel? Give me the number of 
years that best describes how old you feel (not necessar-
ily your actual age).” The response was subtracted from 
one’s chronological age [Age − felt age] (proportional 
felt age, i.e., dividing this measure by age as proposed by 
Rubin and Berntsen (2006), was very strongly correlated 
with Age − felt age and yielded the same findings, which 
are therefore not reported); (4) subjective nearness-to-
death: “Till what age do you think you will live?”. One’s 
chronological age was subtracted from the response [Age 
die − age].

Illness burden The respondent’s medical history was 
assessed by a detailed review of 70 diseases from 19 ill-
ness categories, with open-ended probes for additional 
illnesses in each category (e.g., “Have you ever had any 
of the following heart or cardiovascular diseases…?”, 
ending with “Any other… heart disease?”). Categories 
included cardiovascular, lung, allergies, infections, cancer, 
non-cancerous tumors/cysts, stomach/intestinal, immune, 
nervous system, genital/urinary, joint/bone/muscle, kid-
ney, blood, skin, diabetes, thyroid, eye, ear, and mental 
illnesses. Six internists rated the severity of each of the 70 
diseases, from 1 to 100 (trivial = 1, extremely life-threat-
ening = 100). Cronbach’s alpha reliability coefficient for 
the six ratings across 427 disease codes was .97. To deter-
mine weights for each illness, the highest and lowest phy-
sician ratings were dropped, and the remaining four rat-
ings averaged (the average range of these four ratings was 
within 10 points). An illness burden score was computed 
for each participant: the sum of the illnesses reported in 
his/her medical history, with each illness weighted by its 
mean severity rating. Note that this measure takes into 
account the “typical” severity of each illness (not sever-
ity for a given individual). However, it is based on a very 
extensive review of the individual’s medical history and 
reported illnesses are weighted by their severity, a more 
elaborate procedure than is typically used when extracting 
medical history from self-reports.

Recent illnesses comprised three variables based on 
the number of episodes of acute illness, onset or flare-up 
of chronic illness, and injuries reported at baseline for the 
prior 3 months, weighted by the participant’s own rating 
of severity of the episode, on a scale of 1 (not at all) to 5 
(very much). In the 3 months preceding the interview, 27% 
reported acute illnesses, 33% reported chronic illnesses, and 
7% reported injuries. All major illnesses were recorded in 
the medical history. If any had begun or flared-up within the 
3 months preceding the interview, they were coded in both 
the medical history and the recent illness sections.

Statistical analyses

First, we computed Pearson correlations to test: (a) asso-
ciations among age perceptions, among health perceptions, 
and between measures from the two sets; and (b) associa-
tions between perception measures (age and health) and the 
participants’ demographic and health characteristics. Next, 
Cox regression models were constructed to estimate the 
hazard ratios (HR) and 95% confidence intervals (CIs) for 
time-to-death associated with baseline perceptions of health 
and age. This was first done for each perception measure in 
three steps: (1) HR for mortality for the perception measure; 
(2) adjusting for baseline demographic and health covari-
ates (age, sex, education, illness burden, and recent chronic 
flare-ups/acute illnesses/injuries); and (3) also adjusting for 
age. Since two of the age perception measures—Age − felt 
age and Age die − age—were constructed as an index that 
included age in the computation, controlling for age may be 
“over-controlling,” and therefore, it is presented consistently 
yet separately for all measures. Finally, we tested models in 
which two perceptions were included each time—one age 
perception and one health perception—using the three steps 
listed above. These models assessed the independent con-
tribution of each measure and enabled a test of the media-
tion of the age perception to mortality effect by health per-
ception. Six such models were tested, for all combinations 
of age and health perceptions in which the crude HR was 
significant for both measures. For the mortality prediction 
models, all perception measures were coded so that the high-
est (reference) category indicated better health/younger age.

Results

Descriptive information presented in Table 1 showed that on 
average, participants felt 14 years younger than their actual 
age, range 66 years younger to 30 years older (median 12, 
interquartile range, IQR 8–18). The mean age till which they 
think they will live was 13 years older than their actual age 
(range 1–44 years, median 11, IQR 7–17). For health percep-
tion measures, responses spread over the entire scale, though 
most of the participants viewed their health as good or better.

Correlations within health perception measures ranged 
between |.53| and |.76| (Table 1). Correlations within the 
age perception measures ranged from |.15| to |.53|, signifi-
cantly lower than the former (Zs > 2.68, ps < .01; except 
for the correlation between Age-group and Age − felt age, 
r = − .53, which was similar to the strength of intercorre-
lations between the health perceptions). The correlations 
between measures from the two sets mostly resembled the 
correlations among the age perceptions.

Health perceptions were more strongly related to “objec-
tive” self-reported health measures—i.e., illness burden and 
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recent flare-ups of chronic conditions. Gender and education 
were mostly unrelated to the health and age perceptions, 
as were recent acute illnesses and injuries. Actual age was 
related only to some of the perceptions: Gen-SRH, Exc-
SRH, Age-group, and nearness-to-death. It was unrelated 
to age-comparative health or age perceptions.

Cox regression models tested each of the eight measures 
as a predictor of time-to-death over the next 10 years. Each 
analysis was run in three blocks: (1) the perception meas-
ure; (2) adding gender, education, illness burden and recent 
chronic flare-ups, acute illnesses and injuries; and (3) adding 
actual age. Table 2 shows HRs for each level of health per-
ception compared to the reference level of best health on that 
measure. For all four measures, the lowest perceived health 
level doubled or even tripled the risk for mortality, before 
and after adjusting for covariates. Models with and with-
out controlling for age were generally similar. Among the 
covariates in the final models, only age, gender, and recent 
injuries significantly added to the prediction of mortality.

Table 3 shows results of similar, three-block models for 
age perception measures. For Age-group and Age die − age 
(nearness-to-death), the level indicating oldest age more than 
doubled the risk for mortality, while the other two measures, 
Comp-age and Age − felt age, were unrelated to mortality. 
After controlling for the covariates listed above, without age, 
the risk associated with Age-group and with Age die − age 
remained similar and significant. Once age was entered into 
the model, these two measures were no longer associated 

with mortality. Among the covariates in the final models, 
age, gender, illness burden, and recent injuries significantly 
predicted mortality in all four models.

Finally, we tested the combined contributions of health 
and age perceptions by running models which included a 
health perception and an age perception in the same model. 
Each model included either Gen-SRH, Comp-SRH or Poor-
SRH, and either Age-group or Age die − age. Altogether six 
different models were tested with variables for each entered 
in three steps as before. Findings were similar across the 
six models: When a health perception and age perception 
were entered together with no covariates, each independently 
predicted mortality. Controlling for covariates (without age) 
did not substantially change HRs, at least for the lowest 
level of health perception/oldest age perception. When age 
was added to the models, only health perception remained 
significant.

We conducted sensitivity analyses to control for reverse 
causation (Rippon and Steptoe 2018), repeating all the haz-
ards models and excluding deaths within the first 12 months, 
and again within the first 24 months. Although the HRs 
were somewhat lower, the overall pattern of results had 
not changed. For example, the crude HR for Gen-SRH 
decreased from 3.12 to 2.83, then (unexpectedly) increased 
to 3.06 (excluding deaths within 12 months, then 24 months, 
respectively). For Age-group, HRs for the respective models 
decreased from 2.71 to 2.39, then 2.18 (p < .001). Thus, the 
associations between perceptions of age and of health and 

Table 1  Descriptive information and Pearson correlations among the study variables at baseline

All correlations above r = .11 are significant at p < .001 and marked in bold; correlations above r = .07 are significant at p < .05
*Nearness-to-death; 31% refused to answer till what age they will live so the data on this measure are based on n = 586

Measure Gen-SRH Comp-SRH Exc-SRH Poor-SRH Age-group Comp-age Age − felt age Age die − age*

Mean 3.51 3.75 3.48 1.85 4.15 2.09 14.09 13.05
SD .97 .92 .99 .72 1.00 .74 10.22 7.55
Range 1–5 1–5 1–5 1–5 1–7 1–4 − 30 to 66 1–44
Gen-SRH – .76 .65 − .55 − .27 − .27 .21 .35
Comp-SRH .63 − .53 − .26 − .37 .28 .29
Exc-SRH − .61 − .25 − .30 .21 .33
Poor-SRH .21 .26 − .20 − .23
Age-group .31 − .53 − .34
Comp-age − .43 − .16
Age − felt age − .15
Age − .20 .05 .13 .10 .34 − .04 .08 − .57
Gender (male) − .05 .00 .03 − .00 .09 − .12 − .05 − .07
Education .07 .08 .07 − .08 .08 − .01 − .01 .14
Illness burden − .38 − .30 − .34 .27 .16 .12 − .08 − .18
Recent flare-ups of 

chronic conditions
− .24 − .22 − .26 .19 .05 .09 − .06 − .10

Recent acute illnesses − .08 − .10 − .10 .07 − .01 .09 − .04 .00
Recent injuries − .02 − .02 − .01 − .03 − .03 − .02 .02 .01



482 European Journal of Ageing (2020) 17:477–487

1 3

mortality reflect more than very poor perceptions of indi-
viduals who were close to death.

Table 4 shows the model for the combination of Gen-
SRH and Age-group. When both were entered together 

(Model 1), the HR for Age-group remained significant yet 
decreased from 2.71 (95% CI 1.67–4.42; see Table 3) to 
2.14 (95% CI 1.30–3.53). Although this decline is in the 
direction of the hypothesized mediation effect, it was not 

Table 2  Hazard ratios (95% confidence intervals) for mortality associated with perceptions of health over a 10-year follow-up

Significant hazard ratios are marked in bold
*p < .05; **p < .01; ***p < .001
a Adjusted for baseline sex, education, illness burden, recent chronic flare-ups/acute illnesses/injuries
b Adjusted for age, in addition to the covariates listed above

Measure n Crude Adjusteda Adjusted + ageb

Gen-SRH***
 Poor/fair 111 3.12*** (2.21-4.41) 3.14*** (2.13-4.63) 2.45*** (1.66-3.62)
 Good 327 1.58** (1.18-2.12) 1.50** (1.11-2.03) 1.29 (.95-1.75)
 Very good/exc. 412 1.00 (reference) 1.00 (reference) 1.00 (reference)

Comp-SRH***
 Poor/fair 68 2.48*** (1.67-3.68) 2.36*** (1.55-3.59) 2.68*** (1.77-4.06)
 Good 253 1.44* (1.09-1.92) 1.39* (1.04-1.86) 1.38* (1.03-1.86)
 Very good/exc. 521 1.00 (reference) 1.00 (reference) 1.00 (reference)

Exc-SRH**
 Disagree 180 1.94*** (1.44-2.60) 1.87*** (1.36-2.58) 1.82*** (1.31-2.52)
 Neither agree nor disagree 157 1.12 (.79-1.60) 1.17 (.82-1.68) .99 (.69-1.42)
 Agree 512 1.00 (reference) 1.00 (reference) 1.00 (reference)

Poor-SRH***
 Agree 35 3.05*** (1.92-4.83) 2.70*** (1.64-4.45) 2.93*** (1.79-4.79)
 Neither agree nor disagree 48 1.49 (.91-2.45) 1.56 (.94-2.61) 1.31 (.79-2.19)
 Disagree 764 1.00 (reference) 1.00 (reference) 1.00 (reference)

Table 3  Hazard ratios (95% confidence intervals) for mortality associated with perceptions of age over a 10-year follow-up

Significant hazard ratios are marked in bold
*p < .05; **p < .01; ***p < .001
a Adjusted for baseline sex, education, illness burden, recent chronic flare-ups/acute illnesses/injuries
b Adjusted for age, in addition to the covariates listed above

Measure n Crude Adjusteda Adjusted + ageb

Age-group
 Old or very old 46 2.71*** (1.67–4.42) 2.49*** (1.51–4.09) 1.23 (.73–2.05)
 Late middle age or nearly old 459 1.54** (1.15–2.07) 1.41* (1.05–1.89) 1.00 (.74–1.35)
 Teenage, young adult, or early middle age 332 1.00 (reference) 1.00 (reference) 1.00 (reference)

Comp-age
 Older 13 1.16 (.42–3.19) .91 (.32–2.61) 1.12 (.40–3.13)
 About the same 229 .85 (.58–1.23) .98 (.67–1.43) 1.07 (.73–1.57)
 Younger 417 .86 (.62–1.20) .89 (.64–1.24) .92 (.66–1.27)
 Much younger 178 1.00 (reference) 1.00 (reference) 1.00 (reference)

Age − felt age
 Continuous 805 1.00 (.98–1.01) .99 (.98–1.01) 1.01 (.99–1.02)

Age die − age (nearness-to-death)
 Refused to estimate age die 265 2.25*** (1.61–3.14) 2.12*** (1.51–2.97) 1.17 (.81–1.69)
 Age die within 10 years 260 2.16*** (1.54–3.03) 1.89*** (1.31–2.65) 1.01 (.70–1.46)
 Age die more than 10 years 325 1.00 (reference) 1.00 (reference)
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statistically significant (ratio = 1.27, 95% CI 0.63–2.54, 
p = .51). In the other five combinations, respective declines 
were lower and there was no evidence of a mediation 
effect.

Figure 1a, b shows the survival plots associated with the 
second block of the analysis from Table 4; that is, for each 
perception while controlling for the other and for all covari-
ates except age. The plots for the final model, with age, are 
not shown because for Gen-SRH they are similar and for 
Age-group the mortality risk disappeared. Similar findings 
emerged for other combinations of health and age percep-
tions: Entering a health perception and an age perception 
into the same model yielded significant independent associa-
tions of both perceptions with mortality, with all covariates 
except for age; when age was added, only the health percep-
tion remained significant.

Discussion

Our study replicates and extends previous findings on the 
associations of age and health perceptions with mortality. 
Poor health perceptions doubled, and in some cases almost 
tripled the risk for mortality, compared to the reference 
category of best health; adjusting for demographic and 
health covariates did not substantially change these risks. 
In contrast, only Age-group and nearness-to-death roughly 
doubled the risk for mortality, even after controlling for the 

covariates. These effects disappeared after controlling for 
age. Interestingly, participants who refused to estimate sur-
vival age had mortality risks similar to those estimating their 
own mortality within the next 10 years.

The similarity in findings (before adjusting for age) is not 
surprising. When individuals were asked to directly rate the 
bases for their perceptions of health (Benyamini et al. 2003) 
or of nearness-to-death (Palgi et al. 2018), factors such as 
energy and general level of physical activity were highly 
rated. In general, the literature shows that both types of 
perceptions are based on social and biological cues: Social 
comparisons and anchors in one’s surroundings affect both 
age (Montepare 2009) and health perceptions (Spini et al. 
2007). The similar sources can explain the intercorrelations 
among health and age perceptions in our study.

When entered together, the HRs for mortality dimin-
ished, particularly for subjective age. Though this trend 
was in the direction of our hypothesis (i.e., health percep-
tions would mediate effects of age perception on mortality), 
the mediation effect was not significant. This is in contrast 
with the theoretical framework proposed by Westerhof and 
Wurm (2015) on the basis of previous research suggesting 
that health perceptions serve as mediators of the effects of 
subjective age on mortality (Westerhof and Wurm 2015). 
It also contrasts with reports of associations between age 
perceptions and future health that were significant even after 
controlling for age (e.g., Stephan et al. 2018). The differ-
ence in these findings may be sample size dependent: Con-
trolling only for demographics including age, the HRs for 

Table 4  Hazard ratios (95% confidence intervals) for mortality associated with general self-rated health and Age-group identity

Significant hazard ratios are marked in bold
*p < .05; **p < .01; ***p < .001
a Adjusted for baseline sex, education, illness burden, recent chronic flare-ups/acute illnesses/injuries
b Adjusted for age, in addition to the covariates listed above

Measure Model 1 Model  2a Model  3b

Gen-SRH
 Poor/fair 2.89*** (2.02–4.12) 2.94***  (1.97–4.36) 2.52***  (1.70–3.76)
 Good 1.50** (1.11–2.03) 1.42*  (1.04–1.94) 1.29 (.95–1.77)
 Very good/excellent 1.00 (reference) 1.00 (reference) 1.00 (reference)

Age-group
 Old or very old 2.14**  (1.30–3.53) 2.00**  (1.21–3.32) 1.06 (.63–1.78)
 Late middle age or nearly old 1.36*  (1.02–1.83) 1.29 (.96–1.73) .93 (.69–1.26)
 Teenage, young adult, or early middle age 1.00 (reference) 1.00 (reference) 1.00 (reference)

Gender (male) .48*** (.36–.63) .53***  (.41–.70)
Education .94 (.86–1.02) .95 (.87–1.02)
Illness burden 1.00 (1.00–1.00) 1.00 (1.00–1.00)
Recent chronic flare-ups .96 (.88–1.05) .97 (.92–1.02)
Recent acute illnesses .97 (.91–1.02) .98 (.90–1.07)
Recent injuries 1.16*  (1.01–1.34) 1.21**  (1.05–1.39)
Age (in years) 1.09*** (1.07–1.12)
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mortality for Age-group (1.27) and for nearness-to-death 
(1.22) became nonsignificant, yet they were of the same size 
as the overall effect for subjective age on mortality found in 
a meta-analysis of eight studies, reporting significant but 
small effects of subjective aging on survival (1.25; Wester-
hof et al. 2014).

The lack of support for the mediation hypothesis 
raises questions regarding the interplay between the two 

perceptions: Is feeling older part of the conception of how 
healthy you are? Or does feeling healthy contribute to feel-
ing younger? Data at multiple points in time are needed to 
investigate these questions. At the daily level, a diary study 
found simultaneous (but not time-ordered) associations 
(Kotter-Grühn et al. 2015). Data collected over several years 
suggest that both directions may be at play over the years 
(Rippon and Steptoe 2018; Spuling et al. 2013).

Fig. 1  Survival plots for a general self-rated health and b Age-group identity, controlling for one another and for covariates (baseline sex, educa-
tion, illness burden, recent chronic flare-ups/acute illnesses/injuries)
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No less important is the finding that both perceptions, 
health and age, significantly predicted mortality even when 
entered together. This has been previously reported (e.g., 
Sargent-Cox et al. 2013), yet because the focus of such stud-
ies was on age perceptions, an important conclusion was not 
highlighted: the implication that age and health perceptions 
each contain unique information related to survival. In other 
words, even within a group of people with older age identity, 
mortality risk is higher among those with poorer health per-
ception. This is not surprising, as one would expect a strong 
association between perceived health and mortality. How-
ever, the finding could also be viewed in the other direction: 
Among those rating their health as poor, differences in mor-
tality risk may be due to differences in their age perception.

This explanation alludes to the limits of the validity of 
health perceptions: Individuals with poor self-rated health 
who survived the next few years or even improved did not 
differ in the number of health conditions from those who 
died; they differed in other factors, such as helping their 
children and grandchildren and leaving the house more fre-
quently (Benyamini et al. 2011) and caring for grandchildren 
was related to older women’s younger subjective age (Bor-
done and Arpino 2016). Such factors may lead to a younger 
age identity despite health problems, in turn preserving 
health through behavioral and psychological pathways, as 
predicted by theories of age perceptions.

The choice of perception measure—age or health—
depends on the outcomes sought. While it is expected that 
subjective health measures will be stronger predictors of 
mortality as these relations may be more direct, subjective 
age measures might be better predictors of psychological 
well-being. Future research may compare these perceptions 
in relation to well-being outcomes.

Associations of age perceptions with longevity differed 
among measures, supporting calls for better conceptualiza-
tion and consistent definitions of this construct (e.g., Kotter-
Grühn et al. 2016). Particularly, distinctions between subjec-
tive age and subjective nearness-to-death may be important. 
Previous research called for distinguishing between age-
related processes and death-related ones because they may 
differ in their effect on they people view their world and 
react to it (Palgi et al. 2014).

It is interesting to note the role of symptomatic health 
episodes in the 3 months preceding the baseline interview: 
Only incidences or flare-ups of chronic conditions, not acute 
illnesses or injuries, were concurrently associated with 
health (not age) perceptions. Older adults have a long his-
tory of interpreting and managing somatic sensations and 
health events, leading them to discount events perceived as 
minor and time-limited. The findings uncover the limits to 
the accuracy of their health expertise, as it was the recent 
injuries, not the chronic flare-ups, which were associated 
with a greater mortality risk in the long term. Though people 

seem to discount their importance, injuries may create new 
or ambiguous symptoms that are not easily assessed or self-
managed, yet are indicators of failing health and/or initiate 
a vicious cycle that ultimately leads to functional losses and 
death.

The bases for the validity of health and age 
perceptions

The similar effects of health and age perceptions may be 
related to the bases for their predictive validity. Explana-
tions for the predictive associations of health and age per-
ceptions with future health outcomes broadly fall into two 
categories, accuracy and causal effects (Idler and Benyamini 
1997; Westerhof and Wurm 2015). The health perception 
literature mainly tested and confirmed the accuracy expla-
nation, assuming that health perceptions reflect unmeasured 
yet valid aspects (Idler and Benyamini 1997). Subjective 
perceptions take into account internal sensations and vague 
symptoms that could mark declines and affect one’s rating 
of health and of age. This argument is supported by stud-
ies showing that subjective health perceptions (Leshem-
Rubinow et al. 2015) and subjective age perceptions (Levy 
and Bavishi 2018; Stephan et al. 2015, 2019b) are related 
to biomarkers.

The age perception literature tends to place more empha-
sis on the causal explanation (Wurm et al. 2017), though it 
has also been used in relation to health perceptions (Idler 
and Benyamini 1997). This explanation argues that such 
perceptions are self-fulfilling prophecies, encouraging a 
more physically, psychologically, and socially active life, 
resulting in accumulation of psychological and physical 
resources that in turn contribute to better health and well-
being (Wurm et al. 2013). In contrast, negative perceptions 
lead to a vicious cycle that consumes resources and accel-
erates disease and disability processes. These trajectories 
may also reflect common genetic sources, as both types of 
perceptions have been related to polygenic scores for factors 
such as education, body mass index, and depressive symp-
toms (Harris et al. 2016; Stephan et al. 2019a). Such causal 
explanations are more difficult to test even in longitudinal 
survey studies.

This points to the question of which perceptions should 
be focused upon when aiming to improve older adults’ well-
being. Perceptions of age can be manipulated, resulting in 
improved physical and cognitive performance (Levy 2003), 
and positive self-perceptions of aging can be promoted, lead-
ing to better mental health (Beyer et al. 2019). In contrast, it 
may be difficult and potentially risky to attempt to manipu-
late subjective perceptions of health, e.g., a patient perceives 
their health as poor, while their physician thinks differently. 
If the physician succeeds in convincing the person that they 
are healthier than they think, they might stop taking essential 
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medication (e.g., for hypertension), leading to adverse out-
comes. Therefore, interventions related to health perceptions 
may be most beneficial if indirect. For example, changes in 
health behaviors, activity, and social engagement could be 
beneficial for improving both health perceptions and future 
health. Such changes may be initiated through changes in 
age perceptions, which are likely to be a more promising 
route for improving physical functioning and activity (Broth-
ers and Diehl 2017; Stephan et al. 2013; Wolff et al. 2014).

Our study has several limitations. First, the sample size 
is not large in comparison to more extensive epidemiologi-
cal surveys (e.g., Stephan et al. 2018). Second, it is not a 
representative sample; participants were recruited in a single 
private retirement community and were financially relatively 
well-off. The advantage is that retention rates and the abil-
ity to obtain mortality information were good for an aged 
sample. In addition, participants’ motivation allowed us 
to conduct extensive interviews, which provided a unique 
opportunity to study a variety of health and age perception 
measures in the same sample. Third, we used only single 
items, which did not allow for tests of multi-dimensional 
perceptions. However, despite the psychometric disadvan-
tages of single items, they may be valid because they provide 
a more accurate integration of internal and external informa-
tion on health and aging.

The relationship between subjective health and age is 
complex (Spuling et al. 2013) and deserves further study. 
Research on interventions that monitor both types of percep-
tions could provide more information on their inter-relation-
ships across time. In the end, our perceptions of both age 
and health become integrated into our self-identity and their 
interplay may teach us how older adults maintain positive 
views of themselves, or fail to do so in face of the losses of 
old age.
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