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Abstract
Purpose—The proportion of people over 65 years of age is higher in rural areas than in urban
areas, and their numbers are expected to increase in the next decade. This study used Andersen’s
behavioral model to examine quality of life (QOL) in a nationally representative sample of
community-dwelling adults 65 years and older according to geographic location. Specifically,
associations between 3 dimensions of QOL (health-related QOL [HQOL], social functioning, and
emotional well-being) and needs and health behaviors were examined.

Methods—The 2005–2006 National Health and Nutrition Examination survey was linked with
the 2007 Area Resources File via the National Center for Health Statistics’ remote access system.
Frequencies and distribution patterns were assessed according to rural, adjacent, and urban
locations.

Findings—Older adults reported high levels of QOL; however, rural older adults had lower
social functioning than their urban counterparts. Older blacks and Hispanics had lower scores than
whites on 2 dimensions of QOL. Associations between QOL and needs and health behaviors
varied. Although activities of daily living were associated with all 3 dimensions, others were
associated with 1 or 2 dimensions.

Conclusions—The lower scores on social functioning in rural areas suggest that rural older
adults may be socially isolated. Older rural adults may need interventions to maintain physical and
mental health, strengthen social relationships and support, and increase their participation in the
community to promote QOL. In addition, older blacks and Hispanics seem more vulnerable than
whites and may need more assistance.
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The percentage of older adults is higher in rural areas than in the rest of the United States.1

Although a sharp increase in adults 65 years and older is expected in the US population as a
whole, rural areas are going to see the greatest surge in this age group.2 Many rural counties
are becoming naturally occurring retirement communities (NORCs), or geographically
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defined communities with a large proportion of older persons.3 Unlike planned housing
communities for the elderly such as retirement communities and assisted living, NORCs are
not designed specifically for older residents. Rather, they have evolved over time due to
“aging-in-place” and migration patterns in which older people have moved in and younger
residents have moved out.4 Although Americans in their 20s are more apt to move than
people close to or at retirement age, older Americans are more likely to choose rural and
small-town destinations when they do move.2 If the aging baby boomers (those born from
1946 to 1964) follow past migration patterns, the rural and small-town population of 55- to
75-year olds will increase from 8.6 million in 2000 to 14.2 million in 2020.

Many older adults move to rural areas or stay there because of quality of life (QOL)
considerations. The scenic landscape and feeling of connectedness to the land, as well as the
sharing and helping that are common among people in rural areas, are among the reasons
why older people feel their QOL may be better in rural areas.1,2 Whether older people in
rural areas actually report better QOL, however, needs further exploration.

The World Health Organization has defined QOL as a concept with several domains,
including physical and mental health, social functioning, and emotional well-being.5

Previous studies have found that physical health is worse in the rural population than in the
urban population, and worse in the elderly.6–8 Findings on mental health have been mixed:
some studies report poorer mental health in rural areas, whereas others report no difference
from urban residents.6,8 Social functioning has also been found to be poorer in rural
elderly.6 Finally, emotional well-being has been shown to be worse in rural elderly than in
their urban counterparts.9 No study, however, has compared older people in rural and urban
areas on the separate dimensions of QOL. It is important to determine whether the various
dimensions of QOL differ between elderly in rural and urban communities to predict health
and social needs for older adults in these communities and design appropriate interventions
to maintain or improve QOL in the older population.

Methods
Conceptual Model

In the study reported here, Andersen’s behavioral model10 was adapted to assess factors
associated with QOL in rural and urban community-dwelling adults 65 years and older. The
model depicts how contextual characteristics, individual characteristics, and health
behaviors influence QOL. Contextual and individual characteristics are categorized as
predisposing factors, enabling factors, and needs factors. Predisposing factors are
demographic variables (gender, age, and race/ethnicity). Enabling factors are social
resources (number of people in family and marital status), human resources (education), and
material resources (poverty index). Needs factors are number of chronic illnesses, activities
of daily living (ADL) function, and mental status (memory problems and depression).
Health behaviors include physical activity and health care utilization.

Previous studies have found associations between all the concepts in the model and the 3
dimensions of QOL: health-related QOL (HQOL), social functioning, and emotional well-
being. For example, QOL has been associated with predisposing and enabling factors,
including age, gender, ethnicity, education, income, marital status, and family size.11–17

Further, HQOL has been shown to be affected by needs such as severity and number of
chronic diseases, though social functioning was less affected by those needs.18,19 Moreover,
needs factors such as lower ADL function, depression, andmemory problems have been
linked to poorer QOL.17,20–22 Finally, health behaviors such as physical activity and health
care utilization have been associated with QOL.23–27 However, it is not clear whether the 3
dimensions of QOL and various contextual and individual characteristics and health
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behaviors differ in rural and urban elderly adults. Therefore, this study assessed the different
dimensions of QOL and factors associated with QOL in rural and urban community-
dwelling adults 65 years and older.

Data Sources
The 2005–2006 National Health and Nutrition Examination survey (NHANES) and the 2007
Area Resource File (ARF) were used. The NHANES is used by the National Center for
Health and Human Services to assess the health and nutritional status of adults and children
in the United States.28 A nationally representative sample of approximately 5,000
individuals from the civilian, noninstitutionalized US population is surveyed each year. The
sample is chosen in 4 stages, beginning with identification of strata based on geographic
location and then random sampling of 15 US counties within the strata. Stratified sampling
is used to ensure representation of all ages of the US population. However, there is no
stratification by rural and urban location. To produce reliable statistics, NHANES
oversamples persons 60 years and older, African Americans and Hispanics. The data are
released for public use in 2-year increment. Some variables are restricted because they are
possible indirect identifiers, such as geography, genetic data, details on race/ethnicity, and
specific dates. Together, these indirect identifiers could compromise the confidentiality of
survey respondents. Therefore, any researcher wishing to access restricted variables or
restricted data linkage products must submit a proposal to the National Center for Health
Statistics (NCHS) Research Data Center requesting direct or remote access to files that
contain this sensitive information.29

Study Design
To compare rural and urban older adults, we merged variables from the nonpublic NHANES
state and county files with the ARF database’s variable on geographic designation to
produce designations for rural and urban location. ARF is a publicly available collection of
county level data from more than 50 sources with information about health care delivery and
resources in the United States.30 A proposal requesting remote access was submitted to the
NCHS research data center.29 After approval and payment of user fees, we provided NCHS,
the 2 datasets containing variables extracted and created from the public user files of both
NHANES and ARF, the restricted NHANES variable names, and the codes needed to merge
the datasets. The NCHS then set up remote access using e-mail contact to 1 team member.
The team member submitted codes for the planned analyses according to the rules for
usages; for example, only 1 set of analyses could be run at a time and no analysis could take
more than 1 hour.31

Eligibility Criteria
All community-dwelling adults 65 years and older with data in NHANES on the 18
variables described below were included in the study.

Location—Location was broken down into rural, adjacent, and urban location using the
rural-urban continuum codes from the United States Department of Agriculture.32 Rural
counties were defined as counties with no adjacent metro areas (continuum codes 5, 7, and
9). Adjacent counties were those adjacent to metro counties (continuum codes 4, 6, and 8)
and urban counties were metro counties (continuum codes 1, 2, and 3).

Dependent Variables
HQOL: HQOL was a composite score of the total number of physically and mentally
unhealthy days in the past month. Over half (56.6%) of the sample reported no physically or
mentally unhealthy days (HQOL = 0), but 12% reported 30 unhealthy days (HQOL = 30).
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We therefore revised the HQOL variable to create 6 levels, with 0 = no unhealthy days, 1 =
1–5 unhealthy days, 2 = 6–10 unhealthy days, 3 = 11–15 unhealthy days, 4 = 16–29
unhealthy days, and 5 = 30 unhealthy days.

Social functioning: Social functioning was measured as a 2-item index. Previous studies
have used an index with 4 items and this has shown a high level of predictability of the
social functioning dimension of QOL.33 However, only 2 items were available in NHANES
2005–2006: number of close friends and frequency with which a person attended church or
other religious services. After examining distributions, we assigned a value of 0 for no close
friends, 1 for 1 close friend, 2 for 2 close friends, 3 for 3 close friends, and 4 for 4 or more
close friends. For yearly church attendance/other religious services, we assigned a value of 0
to never, 1 to once, 2 to twice, and a value of 3 for 3 or more times. Thus, scores for social
functioning ranged from 0 to 7, with higher scores representing better social functioning.

Emotional well-being: Emotional well-being was also scored using an index with 2 items.
The 2 items were chosen because they reflected whether individuals felt they had support
and therefore experienced a sense of emotional well-being,34 and because the items did not
overlap with other measures of QOL. The first item asked whether there was anyone to help
with emotional support and was assigned a value of 1 if a person answered yes and 0 if a
person answered no. The second item asked whether more emotional support was needed in
the last year and was assigned a value of 1 if the person answered no and a value of 0 if the
person answered yes. The index had a possible score range of 0–2, with higher scores
indicating better emotional well-being.

Independent Variables—Following Andersen’s behavioral model, we selected or created
the following 17 variables.

Predisposing factors: Predisposing factors were demographic variables such as age,
gender, and race/ethnicity. Age was a continuous variable starting at age 65 and ending at 85
or above. Race/ethnicity was classified as Hispanic, non-Hispanic white, non-Hispanic
black, or other.

Enabling factors: Enabling factors were social, human, and material resources. Social
resources were operationalized as the number of people in the family and marital status. The
number of related people included the respondent. This item was scored from 1 to 6 people
or 7 for 7 or more people. Marital status was categorized as married or not (widowed,
divorced, separated, or never married). Human resources were operationalized as education,
then dichotomized as high school education or more and less than a high school degree.
Material resources were based on the ratio of the family income to the poverty threshold. A
lower number represented fewer resources.

Need factors: Need factors were the number of chronic illnesses, ADL function, and mental
status. The number of chronic conditions was created using 13 pulmonary, cardiovascular,
cancer, stroke, kidney, diabetes, liver, and arthritis conditions for a score range of 0–13.
ADL function was the sum of 16 items on the ADL scale, which measures constructs
associated with locomotion and transfers, household productivity, social integration, and
manipulation of surroundings. Items are scored from 1 to 4, where 1 = no difficulty and 4 =
unable to do. Previously, Cronbach’s alpha coefficient was 0.94.35 In our study, the
coefficient was 0.73. Mental status was measured using memory problems and depression.
Memory problems were dichotomized according to whether they were present or not.
Depression was measured using the 9-item depression module (PHQ-9) from the Patient
Health Questionnaire, a self-administered version of the Primary Care Evaluation of Mental
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Disorders (PRIME-MD) diagnostic instrument for common mental disorders. Respondents
indicate whether they have been bothered by feeling down, depressed or hopeless in the last
2 weeks, using ratings from 0 = not at all to 3 = nearly every day, for a total score of 0–27.
In previous studies, alpha coefficients ranged from 0.79 to 0.89.36,37 In our study the
coefficient was 0.82.

Health behaviors: Health behaviors were measured using physical activity and health care
utilization. Physical activity was the level of physical activity performed on average each
day. Scores on this 4-level NHANES item ranged from 1 = sits during the day and does not
walk about very much, to 2 = stands or walks about a lot during the day but does not have to
carry or lift things very often, to 3 = lifts loads or has to climb stairs or hills often, to 4 =
does heavy work or carries heavy loads. Health care utilization was coded in NHANES as
the number of times a respondent had received any type of health care in the last year. The
range was 0–5: no health care utilization was assigned a 0; 1 visit to a doctor or other health
care professional at a doctor’s office, clinic, hospital emergency room, at home or some
other place (not including hospitalizations overnight) was assigned a 1; 2–3 visits a 2; 4–9
visits a 3; 10–12 visits a 4; and 13 or more visits a 5.

Statistical Analysis
For descriptive summaries, we used means and standard errors for continuous data, taking
into account NHANES sampling weights. For categorical data, using sample weights was
not possible, because cross-tabulation according to urban/adjacent/rural areas produced a
number of cells with counts too small to be released under the current NCHS confidentiality
policy. Similarly, for race/ethnicity subgroups the cell counts were too small using urban/
adjacent/rural areas. Therefore, race/ethnicity is reported as white and all other race/
ethnicities in our summary descriptions (Table 1). The associations between dependent and
independent variables were examined using a design-based regression technique which took
into account sampling weights.38 In regression models, estimates for all 4 race/ethnicity
subgroups are included (Table 2). SAS 9.2 (SAS Institute Inc., Cary, North Carolina) was
used for all analyses.

Results
The merged dataset contained 911 adults 65 years and older with data on all variables listed
in Table 1. There were more females in urban areas than in rural and adjacent areas (49%
versus 42.3% and 46%, respectively), and the adults in urban areas were slightly older
(73.83 vs 72.57 and 73.60 years, respectively); also, fewer adults in urban areas were white
(57.5% vs 80.8% and 86.5%, respectively). In urban areas, the mean family size was 1.9,
and 52.1% of respondents were married. In rural areas, family size was 1.96 and 60% were
married, and in adjacent areas, family size was 1.82 and 64.9% were married. More people
in rural areas had a high school education or more (65.4%) than in adjacent (54.7%) and
urban areas (64.3%). However, more people were below the poverty threshold in rural
(poverty index of 2.48) and adjacent areas (poverty index of 2.45) than in urban areas
(poverty index of 2.79). People in rural areas also had more chronic conditions (2.94) than
people in adjacent (2.35) and urban areas (2.38), and ADL function was lower in people
living in rural areas (21.63) than in those in adjacent (20.65) and urban areas (21.36). People
in rural areas reported having more memory problems (16.2%) and feeling more depressed
(2.32) than people in adjacent (12.2% and 2.21) and urban areas (16% and 2.20). The
average level of physical activity was higher in rural (2.00) and adjacent (2.13) areas than in
urban areas (1.90). On average, people in rural areas received more health care (2.78) than
people in adjacent (2.62) and urban areas (2.76). However, in all 3 areas, people received
health care 4–12 times a year.
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People in rural areas had lower HQOL (1.31) than people in adjacent (1.25) and urban (1.18)
areas. On average, people in all 3 areas had experienced more than 5 but less than 10
unhealthy days in the last 30 days. People in rural areas also had significantly lower social
functioning (4.75) than people in adjacent areas (5.65, P < .001) and urban areas (5.40, P = .
002), indicating that fewer people in rural areas had at least 2 close friends and had attended
church or other religious services more than once in the last year. The emotional well-being
score was 1.74 in rural areas (of a possible 2), 1.71 in adjacent areas, and 1.76 in urban
areas, indicating that most people had someone to help with emotional support and they had
received all the emotional support they needed in the past year. The 3 QOL variables
showed little association to each other with correlations ranging from −0.12 to 0.18.

Multivariate Analysis
Multiple regression (Table 2) showed that poorer HQOL was associated with being
Hispanic, having a high school education or more, having lower ADL function, and being
more depressed. Social functioning was lower in people living in rural areas, but it was
higher among people who were female, black, had a high school education or more, had
better ADL function, had no memory problems, and who had greater health care utilization.
Emotional well-being was lower in people who were Hispanic or black, had lower ADL
function, and were more depressed.

Discussion
Older people living in rural areas rated the social functioning dimension of QOL differently
from their counterparts in urban and adjacent areas. However, when all the independent
variables were added together only rural-urban differences remained. This is similar to
previous findings that people in rural communities often experience isolation.6,39,40 Older
adults unable to drive may be forced to stay at home isolated from others when there are
limited publicly funded transportation services and few housing opportunities tailored to the
elderly.41

Our finding that there were no differences between rural, adjacent and urban older adults in
HQOL is similar to Borders and associates’ findings in urban, rural, and frontier (fewer than
7 people per square mile) areas.12 Other studies, however, have found differences based on
rural/urban location. For example, multiple sclerosis patients residing in rural areas have
reported worse physical HQOL than those in urban areas.42 Also, veterans residing in rural
areas have reported worse physical HQOL than their urban counterparts, though reports on
mental HQOL are mixed.43,44 These results suggest that HQOL may be too broad a
measure. For example, possible differences in mental and physical health in inverse
directions cannot be detected in a combined score. Future studies with further subdivisions
of QOL and HQOL are warranted.

In all 3 QOL dimensions, we found differences based on race. Other studies that examined
overall QOL have also found that Hispanics and African Americans reported worse overall
QOL.11,16 In our study, being Hispanic was associated with poorer HQOL, and being
Hispanic or black was associated with lower emotional well-being. However, being black
was associated with higher social functioning. These findings suggest that race/ethnicity
linkages to QOL may vary depending on the dimension of QOL examined. Similarly, gender
was associated with social functioning in our study. Women reported higher social
functioning, though previously, women have reported lower overall QOL than men.13,14 In
addition, we found that higher education was associated with better social functioning but
poorer HQOL. Previously, higher education has been associated with better HQOL.12,16

Further work is needed on the connections between being black, female, or better educated
and higher social functioning.
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None of the needs variables differed in rural, adjacent, and urban areas, but people in rural
areas reported higher needs in all 4 areas examined (number of chronic conditions, ADL
function, memory problems, and depression). In the full regression models, only ADL
function was associated with all 3 dimensions of QOL. In other studies, ADL or physical
function has been associated with social functioning in older women,45 and the link between
ADL and social functioning was also found in a longitudinal study of urban community-
dwelling older adults: those who stayed socially active had better ADL functioning over 12
years.46 Although the mechanism behind this linkage is unknown, health care providers can
use this knowledge to advise older adults to stay socially active. Because rural residents
reported both worse social functioning and lower ADL functioning, it is especially important
to offer meaningful social programs and volunteering opportunities for older adults in rural
communities.46,47

Our finding that being depressed was associated with poorer HQOL and lower emotional
well-being is consistent with other findings on HQOL in the general population and in rural
areas.8,21,22 In our study, memory problems were linked only to lower social functioning,
raising a question about whether memory problems affect all the dimensions of QOL.
Surprisingly, we found no relationship between the number of chronic conditions and any of
the dimensions of QOL, although other studies of both older adults in general and those with
chronic conditions have found that a greater number of diseases was associated with poorer
HQOL.14,22,48 Because both depression and memory problems were associated with at least
1 QOL dimension, interventions aimed at identifying and treating depressive symptoms and
memory problems in older adults should be a priority for health care providers. This is
especially important in rural areas where older adults reported more depression and memory
problems.

We found only 1 relationship between health care behaviors and QOL: greater health care
utilization was associated with higher social functioning. Because we did not measure the
types of health care services used and we examined only community-dwelling older adults,
this positive relationship may reflect the use of preventive health care services. Our finding
that health care utilization did not differ in rural, adjacent, and urban groups is in contrast to
studies which reported that rural older adults had more emergency department visits than
their urban counterparts, and rural Medicare beneficiaries had more surgical procedures than
urban beneficiaries.49,50 However, both of those studies measured specific areas of health
care utilization, whereas our study used a broad measure, simply asking participants about
use of any health care in the past year. More studies are clearly needed to examine
utilization patterns in different geographical areas and for different health care services, as
well as factors influencing health-care utilization.

There were several limitations to our study. First, there are different ways of measuring
rurality. The often-used dichotomization of rural and urban geographic location produces
different results from our 3 categories, yet many of the studies we refer to use this
geographic dichotomization. This may explain some of the differences in findings. In
addition, our findings are based on respondents for which we had complete data on all
variables, and the findings may be biased if data were not missing at random.

Also, our measures were adapted from a population-based survey. We chose variables that
best represented our conceptual model and the general population of older adults, but some
variables were computed with less than ideal measures. For all 3 QOL variables, we used
short indexes instead of validated scales. For social functioning, it would have been
preferable to use all 4 domains of the Berkman-Syme Social Network Index51 instead of the
2-item social index we computed. In fact, even more items may be needed to adequately
measure social functioning. A recent study of community-dwelling older adults found robust
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estimates in both cross-sectional and longitudinal analyses using an 11-item index.52

Emotional well-being was also a 2-item index in this study and it has not been validated
against much longer measurements used in other studies.53 However, the 2-item HQOL has
been validated against longer HQOL measures,54,55 though our transformations into 6
categories have not been validated.

There were several limitations to our explanatory variables. The ADL scale had a lower
Cronbach’s alpha than previous studies,35 suggesting that the underlying construct may not
be well represented in the scale’s items or that our sample was more heterogeneous than
those in previous studies.56 In the NHANES survey, memory problems were measured by
self-report with a yes or no answer. It is possible that older adults underreported or were
unaware of their memory problems, which may have led to measurement error. Finally, the
NHANES database also limited the response choices for categorization of age. The final
category was 85 years and older, so it is possible that the oldest-old (persons over the age of
85 years) were not adequately represented in our findings. Nevertheless, we have concluded
that the NHANES had a sufficient sample of older adults in rural, adjacent, and urban
locations to examine factors that influence QOL based on geographic location.

Our findings represent older people’s perceptions of different dimensions of their QOL, not
a health care provider’s or other caregiver’s observations. If QOL is a measure of successful
aging as suggested by Cleary and Howell,6 then the high scores on all 3 QOL dimensions in
this sample of community-dwelling older adults are encouraging. The 3 dimension of QOL
were not correlated, and they were associated with different factors, underscoring the need
to measure QOL as a multidimensional construct.57

We found differences in self-reported QOL in rural and urban locations and with different
contextual and individual characteristics and health behaviors. Although more exploration is
needed to determine why older rural residents have lower social functioning, infrastructures
should be planned so that rural older adults are not isolated.4 Rural communities need to be
better suited to older people’s needs, with road maintenance and public transportation to
remote areas.4 Offering home visits and transportation to special events geared to older
adults, and teaching older adults to use online forums are other ways rural communities can
increase older adults’ social functioning. For rural health care providers, it is especially
important to perform routine medical and cognitive assessments for depression, memory
problems, and ADL function in the elderly. Finally, blacks and Hispanics are vulnerable
older adults who need special attention. They had worse HQOL and/or emotional well-being
than whites. Health care providers and policy makers should therefore consider race when
addressing QOL in older adults.
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