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Abstract
Objectives—To estimate trends in the prevalence of fatigue among elders living in public
housing or in the community; to compare health status of elders living in public housing to their
community-dwelling counterparts.

Design—Cross-sectional study.

Setting—Community-dwelling elders who reported ever residing in public housing were
compared to those living in other community settings.

Participants—Participants of the Health and Retirement Study (seven waves of interviews
conducted from 1995 through 2006) interviewed in 2006 with complete data on housing status,
self-report measures of health status and measures of functioning (n=16,191).

Measurements—Self-reported fatigue, functioning, and other health conditions. We also
evaluated four functional indices: overall mobility, large muscle functioning, gross motor
functioning, and fine motor functioning.

Results—Those reporting having lived in public housing were twice as likely to rate their health
as fair or poor relative to those with no public housing experience (57.3% vs 26.9%, respectively).
Cardiac conditions, stroke, hypertension, diabetes, arthritis and psychiatric problems were all more
prevalent in those living in public housing relative to community-dwelling elders not living in
public housing. Fatigue was more prevalent in persons residing in public housing (26.7%) as
compared to other community-dwelling elders (17.8%).

Conclusion—The health status of persons residing in public housing is poor. Fatigue and
comorbid conditions are highly prevalent and more common in those living in public housing.
Developing care models that meet the needs of this oft-neglected population is warranted.
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INTRODUCTION
Nearly 2 million older persons reside in publicly subsidized rental housing.1 With average
reported income of applicants being $10,000, individuals seeking residence in public
housing are among the poorest in the United States.2 Despite this, little is known about
individual health factors likely to affect the trajectory of disability of older persons residing
in these settings over time.3 In general, the clinical goals for older persons include
minimizing symptom burden to improve the daily living experience and quality of life.4
Recognizing symptom burden and its relation to health status factors is one of the missing
links to understanding the needs of this population. To our knowledge, no studies have
described the prevalence of important symptoms such as fatigue in this population. With up
to 50% in outpatient settings presenting with the complaint,5 fatigue has clearly been shown
to predict limitations in physical activity, the development and progression of disability, the
development of frailty 6 and mortality. 7

Using a nationally representative sample of US adults aged >50 years, we sought: 1) to
estimate trends of fatigue among community-dwelling elders stratified by type of residence
and ethnicity; and 2) to characterize this population with respect to health status and co-
morbid conditions. The operating hypothesis was that elders living in public housing would
have poorer health, more chronic illness and greater fatigue than older persons not in public
housing. Currently, 3.4 million of the 35 million elders in the United States live in poverty
and are eligible for housing assistance programs.8 Thus, the overarching goal of this study
was to provide a much-needed description of the health status and symptom burden of the
nation’s most poor and at-risk older individuals.

METHODS
The Health and Retirement Study (HRS) was approved by the Institutional Review Board at
the University of Michigan and all respondents provided informed consent.

Sample
The HRS is a nationally-representative prospective study of US adults aged >50.
Respondents are interviewed on a biennial basis, and the sample is periodically refreshed
with younger cohorts to keep the sample representative of the current US population. Details
of the sample and study design have been described previously.9,10 The present analysis
uses data from seven waves of interviews conducted from 1995 through 2006 and includes
respondents who were originally interviewed as part of Study of Assets and Health
Dynamics Among the Oldest Old (AHEAD) in 1995 prior to the joining of this survey with
the HRS (these respondents are grouped with the HRS respondents from 1996, described
below). In the 2006 wave 18,469 adults were interviewed and the sample was 58.9% female,
74.5% White, 13.9% Black and 9.3% Latino with an average age of 68 years. We included
HRS respondents interviewed in 2006 who had complete data on housing status, self-report
measures of health status and measures of functioning. Respondents interviewed by proxy
were excluded (N=1,260). The final sample size was 16,191.
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Measures
Fatigue, functioning, and other health conditions were measured by self-report. Respondents
were asked about several health problems under a common stem item: “Since we last talked
to you, have you had any of the following persistent or troublesome problems…severe
fatigue or exhaustion?” Other health conditions respondents under the common stem “Has a
doctor ever told you that you have [condition].” History of hypertension, diabetes, cancer,
heart disease, stroke, arthritis, psychiatric conditions, and incontinence were assessed in this
manner. Functional impairment was assessed by 14 items that assessed activities of daily
living and mobility, including difficulty getting out of bed, bathing, eating, walking short
and long distances, sitting, getting up from a seated position, climbing stairs, stooping, and
lifting and moving objects. Each item was categorized on a two point scale, has no difficulty
(coded 0) or has some difficult or cannot do (coded 1). These individual items were summed
to generate four functional indices: overall mobility (range: 0–5), large muscle functioning
(range: 0–4), gross motor functioning (range: 0–5), and fine motor functioning (range: 0–
3).11

Respondents were asked about their housing status at each wave from 1995 to 2006,
however, if respondents did not move residences between waves this information was
carried forward to the next wave and they were not asked details about their housing. As a
result, it was necessary to use all housing data from 1995 to 2006 (seven interview waves) to
determine whether a respondent had ever lived in subsidized housing. Subsidized housing
residence was determined by the item “Is your (house or apartment) part of a public or
subsidized housing complex?” Although the exact wording of this item varied somewhat
over the waves, it always included the term “subsidized housing.” A dichotomous variable
was created to indicate whether a respondent had ever lived in subsidized housing in any
wave, 1995 through 2006. Sociodemographic characteristics including age, sex, ethnicity,
educational attainment and net worth were also assessed.

Analysis
The demographic, health, and functioning characteristics of adults who had ever lived in
subsidized housing were compared to those who had never lived in subsidized housing using
chi-squared tests for categorical variables and Students t tests for continuous variables. We
estimated the point prevalence of severe fatigue at three times over the study period: 1995/6,
2000 and 2004. For the majority of respondents, the item on severe fatigue was only
assessed during these three waves: 1995 (for the AHEAD sample) or 1996 (for the initial
HRS sample), 2000 (full, combined sample) and 2004 (full, combined sample). However,
respondents were asked the fatigue item during their initial interview even if it was not
during one of these four years (eg, a respondent entered the sample in 2002 [an off-year for
the fatigue measure] due to marrying a current HRS participant). These instances
represented a minority of the fatigue measures. However, to account for these responses in
the prevalence estimates, we combined the data from the off-years with the most recent year
that it was asked in the general sample (responses from 1998 [26.9% of responses] were
combined with 1995 [16.1%] and 1996 [57.0%]; responses from 2002 [1.3%] were
combined with 2000 [98.7%]; and responses from 2006 [1.1%] were combined with 2004
[98.1%]. The denominator for each of the three point prevalence estimates was the number
of unique observations for the years combined for that point (that is, no respondent was
counted twice in the denominator). We estimated the point prevalence of severe fatigue at
these three times stratified by whether respondents had ever lived in subsidized housing or
not, and also separately for Whites, Blacks and Hispanics within each of the two housing
strata. As described above, we restricted the sample to respondents who were interviewed in
2006, and subsequently we used the 2006 survey weights to adjust these point prevalence
estimates for attrition and the sampling design.
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RESULTS
Table 1 shows the distribution of sociodemographic and self-reported health conditions by
the public housing indicator. On average, participants reporting ever living in public housing
were 6 years older than those who never lived in public housing. About 3/4 of the public
housing group were women, compared to 59% in those who had never living in public
housing. The distribution of ethnicity varied dramatically by public housing history with the
majority of persons reporting living in public housing being minorities (public housing:
38.4% Black; 16.2% Hispanic vs no history of living in public housing: 13.0% Black; 8.9%
Hispanic). Vast differences in net worth and educational attainment by public housing
history are evident. Those reporting having lived in public housing between 1995 and 2006
were twice as likely to rate their health as fair or poor relative to those with no public
housing experience (57.3% vs 26.9%, respectively). While prevalence of cancer, fall history,
and incontinence were somewhat similar across the housing categories, the prevalence of
psychiatric problems and stroke were double in the public housing group compared to those
who did not report living in public housing. Cardiac conditions, hypertension, diabetes, and
arthritis were all more prevalent in those living in public housing relative to community-
dwelling elders not living in public housing. Reports of pain were more common in persons
living in public housing (29% in 2006) relative to persons not in public housing (17% in
2006).

The sociodemographic and chronic conditions of participants are shown stratified by
ethnicity and public housing status in Table 2. Within each ethnic stratification, persons
reporting having lived in public housing between 1995 and 2006 had less net worth, less
educational attainment, and were more likely to rate their health as fair or poor relative to
community-dwelling elders with no history of living in public housing. In each of the ethnic
groups, the prevalence of psychiatric problems, arthritis, diabetes, heart conditions, and
hypertension was far greater in persons with a history of living in public housing than those
who did not. Regardless of public housing history, incontinence was less frequently reported
by Blacks and Latinos relative to non-Latino White respondents.

Figure 1 shows the prevalence of fatigue by public housing status overall (Panel A) and by
ethnicity (Panel B). Regardless of ethnic group, persons living in public housing were more
likely to report fatigue compared to persons not living in public housing. In 2006, 31% of
White elders living in public housing reported complaints of fatigue relative to 16% of
White elders not in public housing. Similar differences between those living in public
housing were observed for Hispanics (public housing 2006, 29% vs no-public housing 2006,
22%) and Blacks (public housing 2006, 26% vs. no-public housing 2006, 20%).

DISCUSSION
To our knowledge, this study is the first to provide a comparison of the health status and
symptoms of older persons living in public housing relative to other community-dwelling
elders. The nationally representative estimates provided confirm that the distribution of
ethnicity among residents of public housing is disproportionate to patterns in the United
States with about 38% of tenants of public housing Black and about 16% Hispanic.
Regardless of ethnicity, persons living in public housing settings are more likely to
experience fatigue, have poorer self-rated health, and comorbid conditions.

Elders experiencing sustained tiredness over time subsequently report difficulty completing
activities of daily living.12 The number of chronic illnesses increases with age;13 and cancer,
congestive heart failure, and chronic pain are known to be associated with high rates of
fatigue.14 This holds true in our analysis, as evidenced by increased incidence of pain and
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stroke for those in public housing compared to other community-dwelling elders. Fatigue is
also a known symptom response to stress. Residents of public housing report being bothered
by neighborhood crime (29%), street noise or traffic (17%), odors (14%), and other
problems (19%).15 We were unable to evaluate the extent to which contextual factors (eg,
living in a racially segregated area) or environmental factors such as crime rates contributed
to the prevalence of fatigue, but there is growing support of the relationships between living
environment, socioeconomic position, exposure to stress, physiological response and health
status.16,17 High levels of perceived stress, loneliness, and poor social and emotional
functioning are common correlates of depression, and their association with fatigue is
thought to be mediated via depression which may be related to the increased rate of
psychiatric illness for those in public housing.

This study confirms that elders who reside in public housing settings represent a special
population of community-dwelling elders. Public housing units are typically located in
economically depressed areas,18 whose residents continue to experience poor health status.16

The rate of disability is twice that of other community-dwelling elders with over half of
these elders reporting difficulty with daily activities such as walking and climbing stairs
compared to one-quarter of elders residing in other independent community settings.19 In
addition, one-third of elders in public housing settings cite limitations in their ability to
complete tasks such as getting to and from doctor’s appointments and grocery shopping.20

Of these elders, most prefer to remain in their housing settings as opposed to moving to
more protected environments of care.21 The basic physical conditions of the dwelling space
as well as neighborhood conditions can play a role in health outcomes. Poor structure within
the home as well as inadequate access to and from the dwelling can contribute to falls and
accidents as well as restricting mobility outside of the home. Avoidance of physical activity,
such as walking outdoors, owing to neighborhood safety issues increases social isolation and
may contribute to decreased mobility over time.22 Each of these factors, in turn, may play a
role in the development and severity of fatigue over time. Assessing symptom prevalence
and severity will increase our understanding of the daily living experience and health status
of elders in public housing. Developing care models to meet the needs and match the
challenges of living in public housing are sorely needed. Considered altogether, the
challenges facing older persons in public housing combined with symptom recognition must
be considered when determining strategies to care for those who age in place.

These findings must be considered with several limitations in mind. All health status
indicators and symptoms of fatigue were based on self-report. Some research suggests that
independent of physical and psychosocial health variables, Whites are more likely than
Blacks to report favorable self-rated health.23 Others suggest that Black patients with
osteoarthritis often underestimate symptoms such as pain, as well as disability.24 The
potential for differential reporting by ethnicity must be considered when interpreting the
findings. Regardless, the potential for this bias does not hamper the comparisons of persons
living in public housing to other community-dwelling elders within each ethnic stratum.
Lastly, we may have diluted differences between Hispanics and other ethnic groups by
aggregating all Hispanics, regardless of interview language. Recent research suggests that
health status measures may vary greatly as a function of language spoken.25

There are 3.4 million of the 35 million elders in the United States who live in poverty and
are eligible for housing assistance programs.8 Among older households, 1.2 million had
worst case housing needs in 2001 defined as below 50% of median family income in the
area, more than half income going toward rent and utilities or living in severely substandard
housing, and receiving no government housing assistance.26 Among this group, 40% were at
least 75 years of age and 43% were Black renters.27 We have provided a snapshot of the
health status and symptom of fatigue among those in public housing. Understanding the
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health status of these oft-neglected elders may inform future innovations in public housing
development to meet the needs of a growing segment of society.
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Fig 1.
Prevalence of fatigue stratified by history of public housing
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Table 1

Characteristics of Health and Retirement Study participants by history of living in public housing

Reported living in subsidized housing (1995–2006)

Yes n=567 No n=15,615

Age, years ± SD 73.3 ± 10.3 67.4 ± 10.8

Ethnicity %

    Black, Non-Latino 38.4 13.0

    Latino 16.2   8.9

    White, Non-Latino 45.5 78.1

Women 76.6 59.2

Education ≤high school 83.9 55.7

Median net worth, mean $500 $218,000

Self-rated health poor/fair 57.3 26.9

Self-reported conditions

    Hypertension 75.2 56.7

    Diabetes 32.6 19.4

    Heart conditions 37.5 25.1

    Stroke 14.4   7.8

    Cancer 16.2 14.8

    Arthritis 78.5 60.9

    Psychiatric problems 32.8 17.0

    Incontinence 25.7 21.1

    Fallen in past 2 years 38.7 31.9
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