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Abstract
Objective—To estimate the prevalence of both dementia and depression among community-
dwelling older Americans, and to determine if hospitalization is independently associated with
dementia or depression in this population.

Method—This cross-sectional study utilized data from a nationally representative, population-
based sample of 7,197 community-dwelling adults ≥ 65 years old interviewed in 2011 as part of
the National Health and Aging Trends Study. Information on hospitalizations was obtained from
self or proxy-report. Possible and probable dementia was assessed according to a validated
algorithm. Depressive symptoms were assessed with the Patient Health Questionnaire-2.

Results—An estimated 3.1 million community-dwelling older Americans may have dementia,
and approximately 5.3 million may have substantial depressive symptoms. After adjusting for
demographic and social characteristics, medical diagnoses, smoking history, serious falls, and pain
symptoms, being hospitalized in the previous year was independently associated with greater odds
of probable dementia (odds ratio [OR]: 1.42, 95% confidence interval[95%CI]: 1.16, 1.73) and
substantial depressive symptoms (OR: 1.60, 95%CI: 1.29, 1.99).

Conclusions—Dementia and depression are common in community-dwelling older Americans,
and hospitalization is associated with these conditions. Additional research increasing
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understanding of the bi-directional relationship between hospitalizations, dementia, and
depression, along with targeted interventions to reduce hospitalizations, are needed.
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INTRODUCTION
As the population ages and the burdens of chronic illnesses such as coronary artery disease
and diabetes increase [1, 2], hospitalizations among older adults are of growing concern to
healthcare providers and healthcare systems. Hospitalizations among older adults are costly
to the American healthcare system [3], and the Centers for Medicare and Medicaid Services
(CMS) is actively incentivizing efforts to reduce rehospitalizations among older adults in
order to reduce costs and improve quality of care [4].

In addition to financial strain on the healthcare system, an emerging body of literature has
identified that hospitalizations for a wide range of medical illnesses among older adults may
increase the risks of dementia and depression [5-8]. The potential for these outcomes
following hospitalizations for older adults is an important public health problem since both
dementia and depression are substantial contributors to disability, and are both
independently associated with increased healthcare costs and early mortality [9-14].

Despite the adverse outcomes associated with dementia and depression among older adults,
these disorders remain under-recognized [15, 16]. In addition, recent prevalence estimates of
dementia and depression in older Americans have included residents of skilled nursing and
assisted-living facilities, populations known to have extremely high rates of these disorders
[17]. Recognition of dementia and depression in community-dwelling older adults is
especially important in order to preserve functional independence, particularly in-light of
existing evidence-based interventions [18, 19]. Furthermore, although hospitalizations
among older adults may be associated with increased risks of cognitive impairment and
depression, it remains unclear if these risks are independent of chronic medical comorbidity
or other associated factors such as falls [20-23], a potential indication of overall frailty [24].

The present investigation utilizes data from a new, nationally representative cohort of
Americans 65 and older, the National Health and Aging Trends Study (NHATS), to estimate
the prevalence of dementia and depression among community-dwelling older Americans, as
well as to examine if hospitalization among community-dwelling older adults is
independently associated with dementia or depression after adjusting for demographic and
social characteristics, medical comorbidity, pain, and falls.

METHODS
Participants

The present investigation is a cross-sectional study comprised of community-dwelling
participants in the first wave of the NHATS, Beta Release 1.0. The NHATS is the successor
to the National Long Term Care Survey, and is a panel study of Medicare beneficiaries ages
65 and older [25]. The NHATS used a stratified three-stage sample design with sampling
based on U.S. county and residential zip code as well as age [26, 27], and the final sample
included participants from every state except Alaska, Hawaii, and Puerto Rico [26].
Participants and/or their proxies were interviewed in-person in 2011, and the first wave
response rate was 71% [27], with annual re-interviews planned. The NHATS protocol was
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approved by the Johns Hopkins University Institutional Review Board and all participants
provided informed consent.

Primary Independent Variable
The primary independent variable in our analyses was whether a NHATS participant was
hospitalized in the previous year. This information was provided by participants or their
proxies [27].

Covariates of Interest
All data on covariates of interest in our analyses were obtained from the NHATS interviews
of participants and/or their proxies. The interview included questions on demographic and
social characteristics, including age, gender, race/ethnicity, education, income, marital
status, having adult children, and having living siblings [27]. Participants or their proxies
were also asked if they had been diagnosed with any of the following medical conditions:
myocardial infarction, other cardiovascular disease, hypertension, osteoarthritis,
osteoporosis, diabetes, respiratory disease, stroke, cancer, hip fracture, other long-bone
fracture, or another disease(s), as well as about smoking history, whether they had a fall in
the previous year, and the number of body regions with pain symptoms [27]. NHATS
participants (or their proxies) were also asked about impairments in any of 6 activities of
daily living (ADLs): walking, dressing, bathing, eating, getting into/out of bed, and toileting,
or 6 instrumental ADLs (IADLs): preparing a hot meal, grocery shopping, making telephone
calls, doing laundry, taking medicines, and managing money.

Outcomes of Interest
Our outcomes of interest were the presence of possible or probable dementia, and the
presence of substantial depressive symptoms, assessed at the NHATS first wave interview.

Possible and Probable Dementia
Cognition in the NHATS was assessed in multiple ways. Participants (or their proxies) were
asked if they had been diagnosed with dementia by a physician. Proxies (if needed)
completed the AD8, a validated proxy-report assessment of dementia [28]. Finally,
participants were administered a battery of cognitive tests including the Modified Telephone
Interview for Cognitive Status (TICSm) and the Clock-Drawing Test [29, 30]. The TICSm
has been validated against a 3-4 hour neuropsychiatric interview in the Aging,
Demographics, and Memory Study (ADAMS) and found to have a weighted accuracy of
74.1% in correct classification of individuals as either having normal cognition, cognitive
impairment without dementia, or dementia [29]. The Clock-Drawing Test, a brief test of
executive functioning, has been shown to have a mean sensitivity of 85% and a mean
specificity of 85% for the diagnosis of dementia [31].

Probable dementia was defined in the NHATS by the presence of any of the following: 1) a
self-report or proxy-report of a diagnosis of dementia; 2) a proxy-reported score on the AD8
of ≥ 2 [28]; or 3) a score of ≤ 1.5 standard deviations below the mean on at least two of three
of the following cognitive functioning domains tested with the TICSm and Clock-Drawing
Test: orientation, memory, and executive functioning [32]. Possible dementia was defined
by a score of ≤ 1.5 standard deviations below the mean on at least one of the three cognitive
functioning domains. The NHATS definitions of possible and probable dementia were
validated against dementia cases identified in the ADAMS [32].
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Depression
Depression was assessed in the NHATS using the Patient Health Questionnaire-2 (PHQ-2)
[33]. The PHQ-2 is a validated two question screening questionnaire that inquires about the
frequency of depressed mood and anhedonia during the preceding two weeks [33]. Each
item is scored with a Likert scale ranging from 0 to 3 with a maximum score of 6. We used a
PHQ-2 score ≥ 3 to define substantial depressive symptoms because this threshold has been
found to have a sensitivity of 100% and a specificity of 77% for the diagnosis of major
depression among older adults versus structured interview [34]. The PHQ-2 has also been
validated amongst older adults with cognitive impairment [35].

Statistical Analysis
Descriptive data are presented as proportions or means and standard deviations (SDs). To
estimate the prevalence of possible and probable dementia as well as substantial depressive
symptoms among community-dwelling older Americans, we multiplied the prevalence of
each condition among community-dwelling NHATS participants by the population of
community-dwelling adults 65 or older based on statistics obtained from the U.S.
Administration on Aging in the Department of Health and Human Services [36], using the
tracker sampling weights provided by the study investigators to adjust for sampling design
[37]. Estimation was done using svy linearized in STATA 12 (Stata Corporation, College
Station, TX).

We used ordinal logistic regression models to examine the association of hospitalization in
the previous year and odds of probable dementia, with the dependent variable defined as an
ordinal variable with 0 = normal cognition, 1 = possible dementia, and 2 = probable
dementia. We initially fitted an unadjusted regression model. We then sequentially adjusted
for our covariates of interest in three groups: 1) demographic (age categorized as 65-75,
76-85, and ≥ 86 years old; gender; race categorized as white versus non-white; education
categorized as less than high school graduate versus high school graduate or greater; and
income categorized by the median annual income of NHATS participants) and social
characteristics (marital/partnered status categorized as married/partnered versus single/
widowed; having living adult children; and having living siblings); 2) comorbid medical
diagnoses and smoking history; and 3) a fall in the previous year and the number of body
regions with pain symptoms. We also estimated the mean number of impairments in ADLs
and IADLs among those with probable dementia who were hospitalized in the previous year
versus those without a hospitalization.

We used binary logistic regression models to examine the association of hospitalization in
the previous year and odds of substantial depressive symptoms, initially fitting an
unadjusted regression model and then sequentially adjusting for the same series of
covariates as in our analyses of probable dementia.

To account for the complex sampling design of the NHATS in variance estimation, we used
the analytic weights provided by the study investigators [37]. We implemented our
regression analyses using svy ologit for ordinal logistic regression models and svy logistic
for binary logistic regression models in STATA 12. We used two-sided significance tests for
all analyses with statistical significance set at P = 0.05.

Since cognitive impairment can be a prominent feature of severe depression in older adults
[38], we conducted a sensitivity analysis for examination of probable dementia in which we
also adjusted for the total PHQ-2 score as a continuous variable. In addition, because late-
life depression could be part of the prodrome of a dementing illness [39], we conducted a
sensitivity analysis for our examination of substantial depressive symptoms in which we
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also adjusted for participant performance on NHATS cognitive functioning tests as a
continuous variable. Furthermore, as a secondary analysis, we repeated our fully adjusted
regression models stratifying by age deciles (e.g., 65-75, 76-85, ≥ 86).

RESULTS
A total of 7,197 community-dwelling Medicare recipients ages 65 or older participated in
the first wave of the NHATS (Figure). Table 1 describes the demographic, social and
clinical characteristics of the entire cohort as well as by possible dementia, probable
dementia, and substantial depressive symptom status. Over half of the cohort was female
and nearly one-third were racial/ethnic minorities. The most prevalent medical diagnoses
among the entire cohort of community-dwelling NHATS first wave respondents were
hypertension, osteoarthritis, and diabetes. Nearly one-quarter had fallen at least once in the
previous year.

Prevalence of Possible Dementia, Probable Dementia, and Substantial Depressive
Symptoms

Among community-dwelling NHATS participants, the prevalence of probable dementia was
8.2% and the prevalence of possible dementia was 12.6%. The prevalence of substantial
depressive symptoms was 14.1%. This translates to an estimated 3.1 million (95%
confidence interval [95%CI]: 2.9 million, 3.3 million) community-dwelling older Americans
with probable dementia, 4.8 million (95%CI: 4.5 million, 5.1 million) with possible
dementia, and 5.3 million (95%CI: 5.0 million, 5.7 million) with substantial depressive
symptoms.

Associations of Hospitalization in the Previous Year with Probable Dementia and
Depression

In unadjusted regression analyses, being hospitalized in the previous year was associated
with greater odds of probable dementia (odds ratio [OR]: 2.12, 95%CI: 1.85, 2.43) and
substantial depressive symptoms (OR: 2.21, 95%CI: 1.89, 2.59).

Table 2 presents the results of sequentially adjusted ordinal logistic regression models
testing the association of hospitalization in the previous year with probable dementia at the
time of the NHATS interview. Hospitalization in the previous year was found to be
independently associated with odds of probable dementia even after adjusting for
demographic and social characteristics, medical diagnoses, smoking status, having a fall in
the previous year, and number of body regions with pain symptoms (OR: 1.42, 95%CI: 1.16,
1.73). This association remained significant after a sensitivity analysis adjusting for
participant PHQ-2 score (OR: 1.36, 95%CI: 1.11, 1.67). Community-dwelling NHATS
participants with probable dementia who were hospitalized in the previous year had a mean
of 5.4 ADL/IADL impairments (95%CI: 4.7, 5.0) compared to 3.4 ADL/IADL impairments
(95%CI: 3.0, 3.8) among those without a hospitalization in the previous year (P < 0.001 by
one-way analysis of variance).

Table 3 presents the results of sequentially adjusted binary logistic regression models testing
the association of hospitalization in the previous year with substantial depressive symptoms
during the two weeks prior to the NHATS interview. As with probable dementia,
hospitalization in the previous year was found to be independently associated with odds of
substantial depressive symptoms (OR: 1.60, 95%CI: 1.29, 1.99). This association remained
significant after a sensitivity analysis adjusting for participant total score on cognitive
testing (OR: 1.55, 95%CI: 1.23, 1.96).
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Certain demographic and clinical characteristics were also found to be independently
associated both with odds of probable dementia and substantial depressive symptoms. In the
analyses examining odds of probable dementia, increasing age (76-85 years old: OR: 2.04,
95%CI: 1.64, 2.53; ≥ 86 years old: OR: 4.79, 95%CI: 3.71, 6.18), non-white race/ethnicity
(OR: 1.91, 95%CI: 1.56, 2.34), less education (OR: 3.06, 95%CI: 2.51, 3.74), lower income
(OR: 1.71, 95%CI: 1.32, 2.20), prior stroke (OR: 1.73, 95%CI: 1.33, 2.25), prior hip fracture
(OR: 1.65, 95%CI: 1.15, 2.37), and having a fall in the prior year (OR: 1.28, 95%CI: 1.06,
1.56) were all independently associated with greater odds of probable dementia. Female sex
(OR: 0.65, 95%CI: 0.52, 0.82) and being a former smoker (OR: 0.72, 95%CI: 0.59, 0.87)
were associated with decreased odds of probable dementia. In analyses of substantial
depressive symptoms, non-white race (OR: 1.47, 95%CI: 1.17, 1.84), less education (OR:
1.60, 95%CI: 1.28, 2.01), less income (OR: 1.54, 95%CI: 1.17, 2.03), diabetes (OR: 1.44,
95%CI: 1.16, 1.78), prior stroke (OR: 1.78, 95%CI: 1.35, 2.33), other disease (s) (OR: 1.27,
95%CI: 1.03, 1.56), having a fall in the prior year (OR: 1.53, 95%CI: 1.23, 1.89), and a
greater number of body regions with pain symptoms (OR: 1.17, 95%CI: 1.12, 1.23) were all
independently associated with greater odds of substantial depressive symptoms.

In our secondary analyses where we stratified by age deciles, hospitalization in the previous
year remained independently associated with increased odds of probable dementia among
76-85 year olds (OR: 1.40, 95%CI: 1.06, 1.85) as well as increased odds of substantial
depressive symptoms among 65-75 year olds (OR: 1.92, 95%CI: 1.36, 2.70). Although the
magnitudes of the associations between hospitalization in the previous year and our
outcomes of interest were similar among the other age deciles, our estimates lacked
precision (OR for probable dementia among 65-75 year olds: 1.47, 95%CI: 0.98, 2.19; OR
for probable dementia among ≥ 86 years old: 1.32, 95%CI: 0.91, 1.90; OR for substantial
depressive symptoms among 76-85 year olds: 1.35, 95%CI: 0.96, 1.90; OR for substantial
depressive symptoms among ≥ 86 years old: 1.33, 95%CI: 0.85, 2.09).

DISCUSSION
In this nationally representative sample, we have identified that dementia and depression are
alarmingly common among community-dwelling older Americans. Our results suggest that
nearly one in twelve community-dwelling Americans 65 or older may have dementia, and
nearly one in seven may have substantial depressive symptoms. The prevalence of probable
dementia and substantial depressive symptoms among community-dwelling Americans 65
or older presented here are similar to previous studies of these conditions in older Americans
despite differences in case ascertainment [14, 40, 41], suggesting reliability in our findings.
We also found that being hospitalized in the previous year was independently associated
with probable dementia and substantial depressive symptoms, even after adjusting for
potential confounders such as chronic medical conditions and indicators of frailty.

In addition to hospitalization, we found that non-white race and indicators of lower
socioeconomic status, such as not graduating from high school and lower income, were
independently associated with odds of both probable dementia and substantial depressive
symptoms among NHATS participants. These findings are in line with previous work [14,
42-44], and suggest the need for enhanced efforts to prevent disparities in dementia and
depression prevention and treatment among diverse groups of community-dwelling older
adults. Although we found that female NHATS participants appeared to have significantly
lower odds of probable dementia, this result was driven primarily by women in this sample
having 25% lower odds of possible dementia compared to men, in line with prior work
suggesting older men are at higher risk of mild cognitive impairment than women [45].
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While interpretation of our results regarding the direction of causality between
hospitalizations and risk of probable dementia or depression among community-dwelling
older adults is limited by the cross-sectional nature of our study, the implications of our
findings are nonetheless important. Dementia and depression, particularly among older
adults with comorbid medical conditions, may increase the risk of hospitalization [20, 46,
47], which in turn could lead to further cognitive decline and depression [5-8], and
subsequent risk of early rehospitalization [48, 49], precipitating a vicious cycle. Due to the
bi-directional nature of the associations between dementia, depression, and hospitalization,
early recognition of these conditions at any point of this complex cascade could be crucial in
order to potentially break this cycle.

Hospitalizations for a wide range of medical illnesses or injuries could lead to the
development of cognitive impairment or depression through several mechanisms.
Pneumonia or congestive heart failure, both common causes of hospitalization among older
adults [3], could contribute to the development of cognitive decline through associated
hypoxia [50]. Increased systemic inflammation, a hallmark of critical illnesses such as
severe sepsis [6, 51], could also lead to the development of cognitive impairment [51], as
well as depressive episodes in vulnerable older patients such as those with a prior history of
depression [52], both potentially mediated by the development of delirium [53, 54]. In
addition, immobility during prolonged hospitalizations could exacerbate age-related muscle
atrophy and worsen muscle fiber and neuronal degradation [55, 56], leading to physical
disability and associated depression [8, 52, 57].

Conversely, for older adults depression and dementia could increase the risk of
hospitalizations for both behavioral and psychobiologic reasons. Major depression is
associated with obesity, sedentary lifestyle, and tobacco use, all of which increase the risk of
chronic medical illnesses [20]. Depression and dementia can also lead to non-adherence with
treatment for chronic conditions and difficulty with care coordination, leading to further
complications [20, 46]. Depression is also associated with increased systemic inflammation
[20], further potentiating the development of medical-surgical complications.

If depression and/or dementia do play a key role in a bi-directional pathway with
hospitalizations among older adults, then increased efforts aimed at screening for these
disorders and improving access to evidence-based treatments are needed. Collaborative care
interventions based in primary care settings have demonstrated improvements in depression
in older adults [18, 58], including those with substantial medical comorbidity [59]. Similar
interventions have also decreased neuropsychiatric symptoms and behavioral disturbances in
older adults with dementia [19]. Additional research is needed to examine if aspects of these
interventions could be implemented in the acute care setting for hospitalized older adults,
possibly in combination with interventions that target improving the quality of care
transition from the hospital back to primary care [60], in order to reduce early
rehospitalizations and maintain independent functioning in older adults.

Our study has several potential limitations. In addition to not being able to infer the direction
of causality between hospitalizations and risk of dementia or depression as well as the
possibility that the nature of some associations found here changing with analyses of data
from subsequent NHATS waves, we lack information on prior cognitive functioning or
psychiatric history as well as previous healthcare utilization. However, prior research has
shown that hospitalizations for acute medical conditions are associated with cognitive
decline, and in some cases depression, even after controlling for premorbid state [6, 8],
limiting the impact of this limitation on the interpretation of our results. Since our outcome
was obtained from self-report, we lack data on the specific diagnoses resulting in
hospitalization as well as on specific interventions received during the hospitalization.
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Although our ability to diagnose major depression was limited by our use of a questionnaire
and not a diagnostic interview, the PHQ-2 has been specifically validated in our study
population [34], as well as in older adults with cognitive impairment [35]. Finally, residual
confounding remains a possibility, as in any observational study.

In conclusion, using a nationally representative sample of community-dwelling older
Americans, we found that probable dementia and substantial depressive symptoms are
common in this population. Furthermore, we identified that being hospitalized in the
previous year was associated with greater odds of both probable dementia and substantial
depressive symptoms. Future research that increases understanding of the complex, bi-
directional relationship between hospitalizations for medical illnesses and neuropsychiatric
syndromes such as dementia and depression, as well as the development of targeted
interventions that reduce hospitalizations in this high risk group, are needed in order to help
maintain quality of life and independence in older adults.
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Figure. National Health and Aging Trends Study Wave 1 Community-Dwelling Participants
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Table 2

Adjusted associations of hospitalization in the previous year with odds of probable dementia among
community-dwelling older adults participating in the first wave of the National Health and Aging Trends
Study

Adjusted for
demographics and

personal characteristics

Adjusted for comorbid medical
conditions and smoking

Adjusted for falls and number
of pain symptoms

Odds Ratio (95% Confidence Interval)

Hospitalization in the previous year 1.63 (1.40,1.89)‡ 1.52 (1.29,1.78)‡ 1.42 (1.16,1.73)†

Age (years)

 76-85 2.18 (1.86,2.56)‡ 2.14 (1.82,2.53)‡ 2.04 (1.64,2.53)‡

 ≥ 86 5.72 (4.75, 6.90)‡ 5.60 (4.61,6.81)‡ 4.79 (3.71,6.18)‡

Female 0.72 (0.62, 0.83)‡ 0.71 (0.60,0.81)‡ 0.65 (0.52, 0.82)‡

Non-white 1.91 (1.64,2.23)‡ 1.87 (2.60,2.19)‡ 1.91 (1.56,2.34)‡

< High school graduate 2.85 (2.45,3.31)‡ 2.80 (2.40, 3.27)‡ 3.06 (2.51, 3.74)‡

Single/widowed 1.12 (0.96, 1.30) 1.08 (0.93, 1.26) 1.13 (0.93, 1.39)

< $48,000 annual incomea 1.93 (1.60,2.32)‡ 1.86 (1.53,2.25)‡ 1.71 (1.32,2.20)‡

Living children 0.82 (0.67, 1.00) 0.83 (0.68, 1.01) 0.77 (0.59, 1.01)

Living siblings 0.97 (0.94, 1.01) 0.97 (0.94, 1.00) 0.97 (0.93, 1.01)

Myocardial infarction 1.19 (0.99, 1.44) 1.20 (0.95, 1.53)

Cardiovascular diseaseb 1.16 (0.97, 1.38) 1.09 (0.88, 1.34)

Hypertension 0.85 (0.73, 0.99)* 0.86 (0.70, 1.05)

Arthritis 0.97 (0.84, 1.13) 0.95 (0.78, 1.17)

Osteoporosis 1.14 (0.95, 1.37) 1.21 (0.97, 1.51)

Diabetes 1.26 (1.08, 1.48)† 1.14 (0.93, 1.40)

Respiratory disease 0.97 (0.81, 1.17) 0.97 (0.76, 1.22)

Stroke 1.87 (1.53,2.29)‡ 1.73 (1.33,2.25)‡

Cancer 0.86 (0.73, 1.01) 0.94(0.77, 1.16)

Hip fracture 1.55 (1.15, 2.08)† 1.65 (1.15, 2.37)†

Other fracture 0.88 (0.74, 1.04) 0.77 (0.61, 0.96)*

Other disease 0.98 (0.85, 1.15) 1.00 (0.82, 1.20)

Smoking status

 Former smoker 0.86 (0.74, 0.99)* 0.72 (0.59, 0.87)†

 Current smoker 0.96 (0.74,1.25) 0.98 (0.07, 1.37)

Fall in last year 1.28 (1.06, 1.56)*

Number of pain symptoms 1.04 (1.00, 1.09)

*
P < 0.05

†
P < 0.01

‡
P < 0.001
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a
The mean annual income for wave 1 participants was $48,000.

b
Cardiovascular disease other than myocardial infarction.
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Table 3

Adjusted associations of hospitalization in the previous year with odds of substantial depressive symptoms
among community-dwelling older adults participating in the first wave of the National Health and Aging
Trends Study

Adjusted for
demographics and

personal characteristics

Adjusted for comorbid medical
conditions and smoking

Adjusted for falls and number
of pain symptoms

Odds Ratio (95% Confidence Interval)

Hospitalization in the previous year 1.98 (1.68, 2.34)‡ 1.58 (1.33,1.88)‡ 1.60 (1.29,1.99)‡

Age (years)

 76-85 0.93 (0.78, 1.10) 0.93 (0.78, 1.11) 0.93 (0.74, 1.17)

 ≥ 86 0.98 (0.79, 1.22) 1.02 (0.80, 1.28) 1.11 (0.83, 1.50)

Female 1.01 (0.85, 1.19) 0.93 (0.77, 1.13) 0.76 (0.55, 0.97)*

Non-white 1.27 (1.07, 1.51)† 1.34(1.12, 1.60)‡ 1.47 (1.17, 1.84)†

< High school graduate 1.72 (1.45, 2.05)‡ 1.54 (1.29, 1.83)‡ 1.60 (1.28, 2.01)‡

Single/widowed 1.17 (0.98, 1.39) 1.07 (0.89, 1.29) 0.92 (0.73, 1.15)

< $48,000 annual incomea 1.85 (1.49, 2.29)‡ 1.71 (1.37, 2.13)‡ 1.54 (1.17, 2.03)†

Living children 0.80 (0.64, 1.00) 0.75 (0.60, 0.95)* 0.76 (0.56, 1.02)

Living siblings 1.00 (0.97, 1.04) 1.01 (0.97, 1.05) 1.02 (0.97, 1.07)

Myocardial infarction 1.13 (0.91, 1.40) 1.04 (0.80, 1.34)

Cardiovascular diseaseb 1.27 (1.04, 1.54)* 1.03 (0.81, 1.31)

Hypertension 1.10 (0.92, 1.32) 1.14 (0.90, 1.44)

Arthritis 1.33 (1.12, 1.58)† 0.99 (0.79, 1.25)

Osteoporosis 1.15 (0.95, 1.40) 1.15 (0.95, 1.46)

Diabetes 1.54 (1.34, 1.89)‡ 1.44 (1.16, 1.78)†

Respiratory disease 1.36 (1.11, 1.66)† 1.26 (0.98, 1.63)

Stroke 1.77 (1.43, 2.20)‡ 1.78 (1.35, 2.33)‡

Cancer 0.94 (0.78, 1.12) 1.02 (0.81, 1.28)

Hip fracture 1.38 (1.01, 1.88)* 1.03 (0.68, 1.54)

Other fracture 1.23 (1.02, 1.48)* 1.19 (0.94, 1.50)

Other disease 1.38 (1.17, 1.63)‡ 1.27 (1.03, 1.56)*

Smoking status

 Former smoker 0.91 (0.76, 1.08) 0.83 (0.67, 1.04)

 Current smoker 1.34 (1.01, 1.79)* 1.28 (0.89, 1.85)

Fall in last year 1.53 (1.23, 1.89)‡

Number of pain symptoms 1.17 (1.12, 1.23)‡

*
P < 0.05

†
P < 0.01

‡
P < 0.001
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a
The mean annual income for wave 1 participants was $48,000.

b
Cardiovascular disease other than myocardial infarction.
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