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Abstract
The purpose of this study was to examine the effects of religiousness on the trajectories of difficulties
with activities of daily living (ADLs) and instrumental ADLs (IADLs) in community-dwelling older
adults over a three-year period. Seven waves of data from the University of Alabama at Birmingham
Study of Aging were analyzed using a hierarchical linear modeling method. The study was based on
the 784 participants who completed interviews every six months between December 1999 and
February 2004. Frequent religious service attendance was associated with fewer ADL difficulties
and IADL difficulties at baseline. Furthermore, religious service attendance predicted slower
increases for frequent churchgoers and steeper increases for less frequent churchgoers in IADL
difficulties, controlling for variables related to demographics and resources. Religious service
attendance was independently associated with ADL and IADL difficulties cross-sectionally.
However, significant protective effects of religious service attendance were identified longitudinally
only for the IADL trajectory.
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The aim of this study was to examine the effect of religious involvement on the trajectories of
community-dwelling elders' functional status. Factors that affect the trajectory of functional
decline in community-dwelling elders are important because nearly 20% of older adults in the
United States have one or more functional limitations (Federal Interagency Forum on Aging-
Related Statistics 2004), and there are serious negative consequences from functional
limitations for older adults and their families, including loss of independence and increased
need for care. With the anticipated growth in the older population, the number of elders with
limitations is expected to rise to 21 million by 2030 and 25 million by 2050 (Shirey and Summer
2000). Such increases will result in greater costs for Medicare and Medicaid and other publicly
funded programs.

Recent studies have demonstrated health benefits of religious involvement for older adults
(Benjamins 2004; George, Ellison, and Larson 2002; Hill et al. 2005), with some studies
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suggesting that religious involvement may delay the onset and/or slow the progression of
functional limitations (e.g., Idler and Kasl 1997). A better understanding of the role that
religious involvement plays in the disability process may thus have implications for the quality
of life for older adults and their families and for reducing health care costs.

The possible mechanisms in which religious involvement produces beneficial effects on the
disability process may include several components (Koenig 2008; Koenig, McCullough, and
Larson 2001). Taylor, Chatters, and Levin (2004), writing on religion in the lives of African
Americans, cited a number of theoretical explanations for relationships between religious
participation and good health. One is that religious teachings and beliefs are often consonant
with good health habits that can prevent disease and disability (Roff et al. 2005).

Religious participation also tends to build relationships with supportive resources. Individuals
are more socially integrated with people and their communities by attending religious services
and activities (Idler and Kasl 1997; Strawbridge et al. 2001). Religious communities provide
opportunities to develop important social ties and support. Also, people who attend religious
services regularly are likely to have larger social networks than those who do not (Idler
2002). Religious involvement provides older adults with regular opportunities to see friends
and demonstrate to others that they are physically well. It also provides opportunities to hold
positions of responsibility and respect. Attending religious services may thus increase older
adults' levels of physical activities as well as social activities. Both social support and physical
engagement are associated with slowing onset and worsening of disability (Koenig 2008).

Taylor et al. (2004) also noted that attendance at religious services tends to engender positive
feelings. These may in turn reduce psychological stressors that can impinge on physical health.
Religious involvement typically emphasizes optimism, connectedness to others, and the sense
that one is loved and valued (Parker et al. 2002). In particular, the attitude of faith sustained
and encouraged by religious participation may be particularly helpful in maintaining
functioning (Snyder 2000).

The aim of the current study was to determine whether an individual's religious involvement
contributes to the prediction of trajectories of difficulties with activities of daily living (ADLs)
and instrumental ADLs (IADLs) when factors traditionally used to predict ADL and IADL
trajectories are controlled. Specifically, we examined the relationship of each of three
dimensions of religiousness measured at baseline to the trajectories of ADL and IADL
difficulties at seven points over a three-year period using hierarchical linear modeling (HLM)
techniques.

A number of researchers have examined the progression of functional limitations among older
adults longitudinally (Avlund et al. 2004; de Leon et al. 1999, 2001; Deeg 2005; Gill, Hardy,
and Williams 2002; Hardy and Gill 2004, 2005), with some using HLM to describe the extent
and range of changes (de Leon et al. 2002; Li 2005a, 2005b). Prior research has identified
demographic and social-psychological predictors of disability onset and functional change over
time. Among those most frequently mentioned are social participation (Avlund et al. 2004; de
Leon et al. 1999, 2001; de Leon, Glass, and Berkman 2003; Stuck et al. 1999), age (Deeg
2005; Hardy and Gill 2005; Li 2005a), education (Deeg 2005; Nusselder, Looman, and
Mackenback 2005), race (Li 2005a), depression (Deeg 2005; Stuck et al. 1999), and self-
efficacy (Hardy and Gill 2005).

Only a few studies have considered religiousness as a predictor of functional change over time
(Benjamins 2004; Idler and Kasl 1997; Kelley-Moore and Ferraro 2001). The most widely
cited is Idler and Kasl's (1997) examination of the effect of religious service attendance at
baseline on functional disability over a 12-year period using a sample of older adults in New
Haven. They found that attendance predicted higher levels of functional ability even when the
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effects of a variety of other health and psychosocial factors were controlled. Kelley-Moore and
Ferraro (2001), by contrast, found no relationship between religious service attendance at
baseline and functional limitations three years later in a national sample of adults aged 60 years
and older. More recently, Benjamins (2004) compared two waves of a national, longitudinal
study of older adults and found a statistically significant relationship between religious service
attendance at baseline and lower levels of functional limitations five years later.

The present study differs from these prior longitudinal examinations of religiousness and
changes in physical difficulties in several ways. First, we measured functional difficulties at
seven points in time over a three-year period. Second, unlike the prior three researchers, we
used HLM techniques. This allowed us to examine predictors of both change and rates of
change in functional difficulties over time. Like Li (2005a, 2005b), we established an equation
describing the pattern of ADL difficulties over time. Third, we considered changes in ADL
and IADL functions separately. Finally, the sample, although limited to one geographic area,
overrepresented Blacks, men, and rural residents.

On the basis of the limited previous literature in this area, we expected frequent religious service
attendance at baseline to make an independent contribution to slowing the rate of increase in
reported ADL and IADL difficulties. Although we are aware of no previous work examining
the relationship of private religious activities to the course of disability, we note that Helm et
al. (2000) found that prayer was related to longer survival in those who were not functionally
impaired. Thus, we hypothesized that high levels of private religious activity might contribute
to slowing the rate of decline in ADL and IADL functioning. Although no previous work has
linked intrinsic religiousness with trajectories of ADL and IADL change, we hypothesized that
intrinsic religiousness at baseline would make an independent contribution to slowing declines
in functional status over time.

Method
Participants

This study was based on secondary data analysis of the University of Alabama at Birmingham
Study of Aging, a population-based, prospective, observational study of community-dwelling
adults. The initial sample consisted of 1,000 adults aged 65 years and older selected from a list
of Medicare beneficiaries in five central Alabama counties (three classified as rural and two
classified as urban). The designation of counties as rural was based on the Alabama Rural
Health Association's (1998) classification, a coding system involving the percentage employed
within a county, the dollar value of agricultural products, the population per square mile, and
the size of the largest city within the county. All counties designated as rural had more than
50% of their population residing in rural areas. The sample was stratified by county, race, and
sex and included balanced numbers of Black men and women and White men and women (for
details on participation recruitment, see Allman et al. 2004; Allman, Sawyer, and Roseman
2006). All baseline interviews were conducted in person and lasted approximately two hours.
Follow-up interviews were conducted by telephone. The present study was based on the 784
participants who completed interviews every six months between December 1999 and February
2004. Of these participants, 53.7% were female and 52.4% were White. Table 1 presents
additional characteristics of participants in the present study.

Measures
Functional difficulties—Participants reported whether they had difficulties with each of
nine common ADLs (Kovar and Lawton 1994): turning from side to side in bed, going up and
down stairs, getting out of bed or a chair, bathing or showering, dressing or undressing, eating,
walking, getting outside, and getting to or using the toilet. We coded the number of activities
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with which a participant had difficulty (zero to nine). Similarly, participants indicated whether
they had difficulties performing six IADLs: using the telephone, doing light housework, doing
heavy housework, preparing meals, shopping, and managing money. We coded the number of
activities with which the participant had difficulty (zero to six).

Religiousness—To measure religiousness, we used a slightly modified version of the Duke
University Religion Index (Koenig, Meador, and Parkerson 1997). This is a 5-item measure
of the three major dimensions recommended by Koenig and Futterman (1995). A single item
scored from 1 (never) to 6 (more than once a week) measured attendance at religious services
or other religious meetings. Another item measured the frequency of private religious activities
such as prayer, medication, or Bible study. Scores were coded from 1 (never) to 6 (more than
once a week). Scores on 3 additional items were summed to measure intrinsic religiousness.
Koenig et al. (1997) selected these items on the basis of their loading on the intrinsic
religiousness factor of a principal-components factor analysis of the Hoge 10-item scale of
intrinsic religiousness. Participants indicated how true each of the following statements was
for them using a 5-point scale: “In my life, I experience the presence of the Divine” (i.e., God);
“My religious beliefs are really what lie behind my whole approach to life”; and “I try hard to
carry my religion over into all other dealings in life.” Scores on the intrinsic religiousness
variable could range from 3 (low intrinsic religiousness) to 15 (high intrinsic religiousness).
Cronbach's α for the intrinsic religiousness index was .83.

Sociodemographic characteristics—Measures were age in years, ethnicity (0 = White,
1 = Black), gender (0 = male, 1 = female), and residence (0 = urban, 1 = rural).

Resources—We included a number of variables considered to be resources to individuals
in maintaining functional ability. Marital status was coded (1 = currently married, 0 = not
currently married). Perceived social support was measured using the subscale of the Arthritis
Impact Measure 2 (Ren, Kasix, and Meenan 1999). This subscale ranges from 4 to 20, with a
higher score representing greater social support, and includes items asking respondents to
indicate perceived availability of, sensitivity to, interest in, and understanding of friends and
family in providing assistance. Cronbach's a with these participants was .70. This coefficient
was smaller than expected, probably due to a ceiling effect (49% of the respondents scored at
the top of the scale). Participants were also asked whether they received help from anyone (1
= yes, 0 = no). Income adequacy was measured on a scale ranging from 1 (is not enough to
make ends meet) to 4 (allows you to do more or less what you want), and education was
measured on a scale ranging from 6 or fewer years of school completed to 17 or more years.
We measured physical health using a participant's score on the Charlson comorbidity measure
(Charlson et al. 1986) giving one point for each disease category, without consideration of the
severity of the conditions, and we assessed cognitive functioning using the Mini Mental State
Examination (MMSE; Folstein, Folstein, and McHugh 1975).

Analysis Plan
The HLM procedure (also known as multilevel analysis, random-effects growth curve
modeling, or mixed modeling) was used to estimate the trajectory of ADL and IADL difficulties
over a three-year period. HLM has the capacity to analyze information about the rate and the
pattern of change in targeted variables over multiple time points, taking into account inter-and
intraindividual variability in change and cross-level interactions of time with predictors
(Raudenbush and Bryk 2002; Singer 1998; Snijders and Bosker 1999). The hierarchical linear
models were run separately for ADL and IADL difficulties using the HLM software (version
6.02; Raudenbush, Bryk, and Congdon 2005).

Park et al. Page 4

Res Aging. Author manuscript; available in PMC 2010 May 17.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



We used a two-level hierarchical linear model to predict individual change in ADL and IADL
difficulties (Raudenbush and Bryk 2002; Raudenbush et al. 2005). The level 1 model specified
the shape of individual change parameters (i.e., intercept, linear growth rate, and acceleration)
over time. The level 2 models tested the effects of measures of baseline religiousness on the
individual change parameters when controlling for the effects of demographic characteristics
and resources available to an individual at baseline. These models assumed that individuals
have different growth parameters. The two models are represented by the following equations:

(1)

(2)

(3)

(4)

Yij is the ADL or IADL difficulty scale score of subject j at time i; β0j is the intercept or ADL
or IADL difficulty level at baseline for subject j; β1j is the linear rate of change at baseline;
and β2j represents the acceleration of the linear rate of change. The level 2 model predicted the
individual change parameters (β0j, β1j, β2j). The γ terms represent intercepts and the expected
effects of the covariates on the individual change parameters.

To determine the appropriate level 1 model (i.e., intercept, linear effect, quadratic effect), we
examined the graphs of ADL and IADL difficulties over time to ascertain whether a quadratic
function might be appropriate. To verify the decision on the basis of the visual information,
we also examined the statistical significance of the individual change parameters in the fixed-
and random-effects unconstrained models. The continuous predictors (i.e., religiousness-
related variables, age, perceived income sufficiency, and comorbidity) were modeled in the
mean deviation form to reduce multi-collinearity concerns (Raudenbush and Bryk 2002).

Results
Descriptive Findings

Table 1 presents baseline sample characteristics for the original sample as well as for the sample
used in this study. As expected, women (n = 499 to 421) were more likely than men (n = 501
to 363) and Whites (n = 500 to 411) more likely than Blacks (n = 500 to 373) to participate in
all waves of the study. Compared with the original sample, participants in the study sample
were slightly younger, healthier, had fewer ADL and IADL difficulties, reported lower
perceived social support, received less help from others, and perceived income as slightly more
adequate. The study sample did not differ from the original sample on the measures of
religiousness, location of living, marital status, education, and MMSE.
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Table 2 shows means and standard deviations for ADL and IADL difficulties over the three-
year period. ADL function changed little between baseline (M = 1.7, SD = 2.3) and the third-
year point (M = 1.7, SD = 2.4), while IADL difficulties increased from baseline measurement
(M = 1.0, SD = 1.4) to the third-year assessment (M = 1.52, SD = 2.0).

Unconditional Models
We examined the linear and quadratic unconditional hierarchical linear models to determine
which best described the trajectories of ADL and IADL functional difficulties.

Table 3 shows fixed effects, random effects, and deviance scores for ADL and IADL
difficulties, respectively. Overall, quadratic models were preferred to linear models on the basis
of the deviance score (the smaller the score, the better fit) for both ADL, χ2(3) = 115, p = .001,
and IADL, χ2(3) = 348, p = .001, difficulties. There were significant fixed effects for the
intercept (1.69), linear effect (−0.31), and curvilinear effect (0.11) in the quadratic model for
ADL difficulties, indicating that the trajectory of ADL difficulties had a decreasing trend and
a rate of increase that accelerated over time (see Figure 1). Similar to ADL difficulties, the rate
of IADL difficulties showed a curvilinear trajectory over the three-year period. The IADL fixed
effects, intercept (0.96), linear effect (−0.35), and quadratic effect (0.18) were all statistically
significant. For both ADL and IADL difficulties, there was statistically significant variability
in intercepts, linear slopes, and quadratic function, indicating that variability around those
trajectories could be explained by level 2 predictors.

Predictors of Trajectories of ADL Difficulties
The only statistically significant relationship among the measures of religiousness and ADL
difficulties occurred between level of service attendance and number of ADL difficulties at
baseline (β = −.168, SE = .048, p = .001; see Table 4). Those who attended religious services
more often had fewer baseline ADL difficulties. This baseline difference continued over the
three-year period (see Figure 2). Frequency of prayer and level of intrinsic religiousness were
unrelated to ADL trajectories.

Although none of the measures of religiousness was related to the ADL trajectories, four of
the resource measures were statistically significant predictors of the linear trajectory. Two of
the demographic and three of the resource measures were also statistically significant predictors
of the quadratic trajectory (see Table 4). Participants who were older, White, and received help
from others were more likely to experience accelerating numbers of ADL difficulties over time
than participants who were younger, Black, and had not received help from others. Although
those whose incomes were more adequate were more likely to experience accelerating numbers
of ADL difficulties over time than those whose incomes were less adequate, they also reached
an asymptote at approximately two years from baseline. Those whose incomes were less
adequate continued to increase in the number of ADL difficulties they experienced. Those with
lower MMSE scores tended to increase slowly in the number of ADL difficulties they
experienced over time, while those with higher MMSE scores were more likely to experience
decreases followed by increases in the number of ADL difficulties they experienced. Finally,
comorbidity scores at baseline were negatively related to the increase in the number of ADL
difficulties individuals experienced over time.

Predictors of Trajectories of IADL Difficulties
Level of service attendance was also the only measure of religiousness to be related to IADL
difficulties (see Table 5). Participants who attended services more frequently had fewer IADL
difficulties at baseline than those who attended services less frequently (β= −.071, SE = .029,
p = .05). Level of service attendance was also related to the quadratic relationship between
time and number of IADL difficulties (β = −.028, SE = .014, p = .05; see Table 5 and Figure
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3). The relationship between time and the number of IADL difficulties for those who attended
religious services most frequently was basically flat. As service attendance at baseline declined,
the rate of increase in the number of IADL difficulties increased. This relationship occurred,
even though we controlled for four demographic characteristics (age, ethnicity, gender, and
rural residence), the interaction of ethnicity with gender, and seven different types of resources
(being married, perceived social support, receipt of help from others, perceived adequacy of
one's income to meet one's needs, level of educational attainment, comorbidity, and MMSE
score). Frequency of prayer and level of intrinsic religiousness were not related to IADL
difficulties.

As with the trajectory of ADL difficulties, several control variables had statistically significant
relationships with the trajectory of IADL difficulties. Those who were older, had received help,
perceived their incomes to be inadequate to their needs, had higher comorbidity scores, and
had lower MMSE scores were more likely to have accelerating rates of increase in the number
of IADL difficulties (see Table 5).

Discussion
We examined the role of religiousness in predicting trajectories of ADL and IADL difficulties
in community-dwelling older adults over a three-year period. Of three religious domains
(attendance, private religious activities, and intrinsic religiosity), only religious service
attendance was associated with lower levels of ADL difficulties at baseline. Higher religious
service attendance was related to lower levels of IADL difficulties at baseline and lower rates
of increase in the number of IADL difficulties over time. The results of the study thus support
only part of the first hypothesis. Frequent religious service attendance at baseline predicted a
slower rate of increase in IADL difficulties but not ADL difficulties.

The hypotheses related to private religious activities and intrinsic religiousness were not
supported. Our study is consistent with that of Idler and Kasl (1997), who found no significant
relationships between subjective religiosity and functional difficulties.

The finding that religious attendance predicted the subsequent rate of change for IADL but not
for ADL difficulties is probably due to the fact that older adults in our baseline sample were
fairly healthy, and they might not have experienced as significant a change in ADL function
during the three-year period. There is evidence in the literature that IADL scales are more
sensitive to early changes in functional limitations, whereas ADL scales are likely to have floor
effects for community-dwelling older adults (Morris and Morris 1997; Pearson 2000). Pearson
(2000), using hierarchical models of ADLs and IADLs, found that more complex IADLs, such
as shopping and managing money, were lost earlier than more basic ADLs, such as eating or
transferring.

We found protective effects of religious service attendance on the trajectory of IADL
impairment when adjusting for demographic characteristics and important social, economic,
educational, and health resources. The beneficial effect of religious service attendance on
inhibiting the rate of IADL difficulties may indicate that religious participation benefits persons
in keeping their functional capacities. The salutary effect of service attendance may work
through other mechanisms, such as social support in the congregation (Idler and Kasl 1997;
Strawbridge et al. 2001). However, our finding suggests that religious service attendance has
an effect on functional health independent of social support.

Some might argue that only those with fewer ADL or IADL difficulties are able to attend
church frequently, and thus church attendance is simply a surrogate for having fewer ADL or
IADL difficulties. These data, however, are not consistent with such an interpretation. The
ADL and IADL trajectories were measured subsequent to the measurement of service
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attendance and thus could not be the cause of service attendance. Additionally, our baseline
control variables included measures of social support, health, and cognitive functioning. We
thus controlled statistically for the factors often suggested to account for positive relationships
between service attendance and findings such as ours.

The religious teachings emphasized in the churches these participants attend may encourage
older adults to define their objective health situations more positively than less frequent
attendees. In keeping with the model of successful aging (Crowther et al. 2002; Rowe and Kahn
1998), regular attendees may thus push themselves to remain more actively engaged than they
might without such reinforcement. Similarly, frequent religious service attendance is often
linked to significant responsibilities and obligations within the church. To fulfill their
responsibilities, older adults may refuse to “give in” to chronic health problems and maintain
active lifestyles longer than less frequent attendees.

This study is, to our knowledge, the first to examine the effects of multiple domains of
religiousness on the dynamic, longitudinal patterns of both ADL and IADL difficulties. It had
several limitations, however. First, we studied community-dwelling older adults in a southern
state, limiting the study's generalizability to persons in other areas of the country. Second, the
older adults in our study were highly religious; more than half of the sample attended religious
services once a week or more, and a majority of people were engaged in private religious
activities and intrinsically oriented to religious beliefs. In a nationwide study or one conducted
in another region of the country, there would likely have been more dispersion in the
distribution on the religious items, potentially affecting the relationship between religiousness
and other variables. Third, questions concerning ADL and IADL difficulties in our study
measured the presence or absence of difficulties in performing activities. Although these
questions provide information on functional change, questions measuring degree of difficulty
might have detected subtler changes. Fourth, the measures of functional abilities were based
on self-report data. Different findings may have resulted if performance-based measures had
been used (Angel et al. 2000). It is possible that religious elders are more likely to be health
optimists (Boardman 2004) when reporting on their functional abilities. Fifth, 216 of the
original 1,000 older adults did not participate in all waves of the study. Although we found
that the study sample was reasonably comparable with the original sample in important
characteristics, we do not know how religiousness might have exerted its effects on the
functional health of persons who did not complete all waves of the study. All five of these
limitations serve to reduce variance on the measures of interest and thus are likely to result in
an underestimation of the relationships between service attendance and IADL trajectories.

The study is one of the few studies to demonstrate the salutary effect of religious service
attendance on functional status. Furthermore, the study is unique in that ADL function and
IADL function were examined separately and that trajectories of functional status were
analyzed using HLM procedures. On the basis of our findings, we argue that religious service
attendance has a protective effect on slowing the rate of functional deterioration among older
adults. By helping slow the progression of functional limitations, religious service attendance
appears to contribute to older adults' quality of life and may result in health care cost savings.

Acknowledgments
Data collection for this study was funded by a grant from the National Institute on Aging (grant AG150602) to Richard
M. Allman.

Biographies
Nan Sook Park is an assistant professor of social work and associated with the Center for
Mental Health and Aging at the University of Alabama. She is a John A. Hartford Geriatric

Park et al. Page 8

Res Aging. Author manuscript; available in PMC 2010 May 17.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Social Work Scholar. Her recent research focuses on social engagement in long-term care and
the role of religiousness in the lives of older adults.

David L. Klemmack is a professor of sociology in the New College and Department of
Criminal Justice and associated with the Center for Mental Health and Aging at the University
Alabama. His recent research focuses on religiousness and well-being among older adults and
the measurement to religiousness and spirituality.

Lucinda L. Roff is a professor of social work and director of the Center for Mental Health and
Aging at the University of Alabama. She is interested in religiousness and caregiving of older
adults.

Michael W. Parker is an associate professor of social work and associated with the Center
for Mental Health and Aging at the University of Alabama and the Center for Aging at the
University of Alabama at Birmingham. He is a National Institute on Aging Post Doctoral
Fellow and a John A. Hartford Geriatric Social Work Scholar. He is interested in faith and
health, successful aging, parent caregiving, and long-distance caregiving.

Harold G. Koenig is a professor of psychiatry and behavioral sciences and an associate
professor of medicine at Duke University Medical Center. His interests focus on the use of
health services among older hospitalized patients and the impact that religious activities have
on this.

Patricia Sawyer is an assistant professor in the Division of Gerontology, Geriatrics, and
Palliative Care and associated with the Center for Aging at the University of Alabama at
Birmingham. She is interested in factors related to mobility and the maintenance of
independence in community-dwelling older adults.

Richard M. Allman is affiliated with Birmingham/Atlanta VA Geriatric Research Education
and Clinical Center and is also a professor in the Division of Gerontology, Geriatrics, and
Palliative Care and director of the University of Alabama at Birmingham Center for Aging.
His research program focuses on understanding the causes of racial disparities in mobility and
developing and testing new approaches to enhance or maintain mobility among older adults.

References
Alabama Rural Health Association. Health Status of Rural Alabamians. Alabama Rural Health

Association; Montgomery: 1998.
Allman, Richard M.; Sawyer, Patricia; Roseman, Jeffrey M. The UAB Study of Aging: Background and

Insights Into Life-Space Mobility Among Older Americans in Rural and Urban Settings. Aging Health
2006;2:417–29.

Allman, Richard M.; Baker, Patricia Sawyer; Maisiak, Richard M.; Sims, Richard V.; Roseman, Jeffrey
M. Racial Similarities and Differences in Predictors of Mobility Change Over Eighteen Months.
Journal of General Internal Medicine 2004;19:1118–26. [PubMed: 15566441]

Angel, Ronald; Ostir, Glenn V.; Frisco, Michelle L.; Markides, Kyriakos S. Comparison of a Self-
Reported and a Performance-Based Assessment of Mobility in the Hispanic Established Population
for Epidemiological Studies of the Elderly. Research on Aging 2000;22:715–37.

Avlund, Kirsten; Lund, Rikke; Holstein, Bjørn E.; Due, Pernille. Social Relations as Determinant of Onset
of Disability in Aging. Archives of Gerontology and Geriatrics 2004;38:85–99. [PubMed: 14599708]

Benjamins, Maureen. R. Religion and Functional Health Among the Elderly: Is There a Relationship and
Is It Constant? Journal of Aging and Health 2004;16:355–74. [PubMed: 15155067]

Boardman, Jason D. Health Pessimism Among Black and White Adults: The Role of Interpersonal and
Institutional Maltreatment. Social Science & Medicine 2004;12:2523–33. [PubMed: 15474206]

Park et al. Page 9

Res Aging. Author manuscript; available in PMC 2010 May 17.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Charlson, Mary E.; Sax, FL.; MacKenzie, CR.; Fields, SD.; Braham, RL.; Douglas, RG. Assessing Illness
Severity: Does Clinical Judgment Work? Journal of Chronic Disease 1986;6:439–52.

Crowther, Martha R.; Parker, Michael W.; Achenbaum, WA.; Larimore, Walter L.; Koenig, Harold G.
Rowe and Kahn's Model of Successful Aging Revisited: Positive Spirituality—The Forgotten Factor.
The Gerontologist 2002;42:613–20. [PubMed: 12351796]

de, Leon; Mendes, Carlos F.; Glass, Thomas A.; Beckett, Laurel A.; Seeman, Teresa E.; Evans, Denis
A.; Berkman, Lisa F. Social Networks and Disability Transitions Across Eight Intervals of Yearly
Data in the New Haven EPESE. Journals of Gerontology Series B: Psychological Sciences and Social
Sciences 1999;54:S162–72.

de, Leon; Mendes, Carlos F.; Glass, Thomas A.; Berkman, Lisa F. Social Engagement and Disability in
a Community Population of Older Adults—The New Haven EPESE. American Journal of
Epidemiology 2003;157:633–42. [PubMed: 12672683]

de, Leon; Mendes, Carlos F.; Gold, Deborah T.; Glass, Thomas A.; Kaplan, Lori; George, Linda K.
Disability as a Function of Social Networks and Support in Elderly African Americans and Whites:
The Duke EPESE 1986-1992. Journals of Gerontology Series B: Psychological Sciences and Social
Sciences 2001;56:S179–90.

de, Leon; Mendes, Carlos F.; Guralnik, Jack M.; Bandeen-Roche, Karen. Short-Term Change in Physical
Function and Disability: The Women's Health and Aging Study. Journals of Gerontology Series B:
Psychological Sciences and Social Sciences 2002;57:S355–65.

Deeg, Dorly J. H. Longitudinal Characterization of Course Types of Functional Limitations. Disability
and Rehabilitation 2005;27:253–61. [PubMed: 16025752]

Federal Interagency Forum on Aging-Related Statistics. Older Americans 2004: Key Indicators of Well-
Being. U.S. Government Printing Office; Washington, DC: 2004.

Folstein, Marshal F.; Folstein, Susan E.; McHugh, Paul R. Mini-Mental State: A Practical Method for
Grading the Cognitive State of Patients for the Clinician. Journal of Psychiatric Research
1975;12:189–98. [PubMed: 1202204]

George, Linda K.; Ellison, Christopher G.; Larson, David B. Explaining the Relationships Between
Involvement and Health. Psychological Inquiry 2002;13:190–200.

Gill, Thomas M.; Hardy, Susan E.; Williams, Christianna S. Underestimation of Disability in
Community-Living Older Persons. Journal of the American Geriatrics Society 2002;50:1492–97.
[PubMed: 12383145]

Hardy, Susan E.; Gill, Thomas M. Recovery From Disability Among Community-Dwelling Older
Persons. JAMA 2004;291:1596–1602. [PubMed: 15069047]

Hardy, Susan E. Factors Associated With Recovery of Independence Among Newly Disabled Older
Persons. Archives of Internal Medicine 2005;165:106–12. [PubMed: 15642885]

Helm, Hughes; Hays, Judith C.; Flint, Elizabeth; Koenig, Harold G.; Blazer, Dan G. Does Private
Religious Activity Prolong Survival? A Six-Year Follow-Up Study of 3,851 Older Adults. Journal
of Gerontology Series A: Biological Sciences and Medical Sciences 2000;55:M400–05.

Hill, Terrence D.; Angel, Jacqueline L.; Ellison, Christopher G.; Angel, Ronald J. Religious Attendance
and Mortality: An 8-Year Follow-Up of Older Mexican Americans. Journals of Gerontology Series
B: Psychological Sciences and Social Sciences 2005;60:S102–09.

Idler E. The Many Causal Pathways Linking Religion to Health. Public Policy and Aging Report
2002;12:7–12.

Idler, Ellen L.; Kasl, Stanislav V. Religion Among Disabled and Nondisabled Persons II: Attendance at
Religious Services as a Predictor of the Course of Disability. Journals of Gerontology Series B:
Psychological Sciences and Social Sciences 1997;52:S306–16.

Kelley-Moore, Jessica A.; Ferraro, Kenneth F. Functional Limitations and Religious Service Attendance
in Later Life: Barrier and/or Benefit Mechanism? Journals of Gerontology Series B: Psychological
Sciences and Social Sciences 2001;56:S365–73.

Koenig, Harold G. Religion, Spirituality and Medicine. Templeton Foundation Press; Philadelphia: 2008.
Koenig, Harold G.; Futterman, Andrew. Proceedings of Conference on Methodological Approaches to

the Study of Religion, Aging, and Health. National Institute on Aging; Bethesda, MD: 1995. Religion
and Health Outcomes: A Review and Synthesis of the Literature.

Park et al. Page 10

Res Aging. Author manuscript; available in PMC 2010 May 17.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Koenig, Harold G.; McCullough, Michael E.; Larson, David B. Handbook of Religion and Health. Oxford
University Press; New York: 2001.

Koenig, Harold G.; Meador, Keith; Parkerson, George. Religion Index for Psychiatric Research: A 5-
Item Measure for Use in Health Outcome Studies. American Journal of Psychiatry 1997;154:885–
86. [PubMed: 9167530]

Kovar, Mary G.; Lawton, Powell M. Functional Disability: Activities and Instrumental Activities of Daily
Living. In: Lawton, PM.; Teresi, JA., editors. Focus on Assessment Techniques. Springer; New York:
1994. p. 57-75.

Li, Lydia W. Predictors of ADL Disability Trajectories Among Low-Income Frail Elders in the
Community. Research on Aging 2005a;27:615–42.

Li, Lydia W. Trajectories of ADL Disability Among Community-Dwelling Frail Older Persons. Research
on Aging 2005b;27:56–79.

Morris, John N.; Morris, Shirley A. ADL Assessment Measures for Use With Frail Elders. Journal of
Mental Health and Aging 1997;3:19–45.

Nusselder, Wilma J.; Looman, Caspar W. N.; Mackenback, Johan P. Nondisease Factors Affected
Trajectories of Disability in a Prospective Study. Journal of Clinical Epidemiology 2005;58:484–94.
[PubMed: 15845335]

Parker, Michael W.; Bellis, Jeffrey M.; Bishop, Phillip; Harper, Mary; Allman, Richard M.; Moore,
Cynthia; Thompson, Paula. A Multidisciplinary Model of Health Promotion Incorporating
Spirituality Into a Successful Aging Intervention With African American and White Elderly Groups.
The Gerontologist 2002;42:406–15. [PubMed: 12040144]

Pearson, Valinda I. Assessment of Function in Older Adults. In: Kane, RL.; Kane, RA., editors. Assessing
Older Persons. Oxford University Press; New York: 2000. p. 17-48.

Raudenbush, Stepen W.; Bryk, Anthony S. Hierarchical Linear Models: Applications and Data Analysis
Methods. Sage; Thousand Oaks, CA: 2002.

Raudenbush, Stephen W.; Bryk, Anthony S.; Congdon, Richard. HLM6: Hierarchical Linear and
Nonlinear Modeling. Scientific Software International; Lincolnwood, IL: 2005.

Ren, Xinhua S.; Kasix, Lewis; Meenan, Robert F. Short-Form Arthritis Impact Measurement Scales:
Tests of Reliability and Validity Among Patients with Osteoarthritis. Arthritis Care Research
1999;40:1267–74.

Roff, Lucinda L.; Klemmack, David L.; Parker, Michael; Koenig, Harold G.; Sawyer-Baker, Patricia;
Allman, Richard M. Religiosity, Smoking, Exercise, and Obesity Among Community-Dwelling
Older Adults. Journal of Applied Gerontology 2005;24:337–54.

Rowe, John W.; Kahn, Robert L. Successful Aging. Random House; New York: 1998.
Shirey, Lee; Summer, Laura. Caregiving: Helping the Elderly With Activity Limitations. National

Academy on an Aging Society; Washington, DC: 2000.
Singer, Judith. Using SAS PROC MIXED to Fit Multilevel Models, Hierarchical Models, and Individual

Growth Models. Journal of Educational and Behavioral Statistics 1998;24:323–55.
Snijders, Tom A. B.; Bosker, Roel J. Multilevel Analysis: An Introduction to Basic and Advanced

Multilevel Modeling. Sage; Thousand Oaks, CA: 1999.
Snyder, C. Rick The Past and Possible Futures of Hope. Journal of Social and Clinical Psychology

2000;19:11–28.
Strawbridge, William J.; Sherma, Sarah J.; Cohen, Richard D.; Kaplan, George A. Religious Attendance

Increases Survival by Improving and Maintaining Good Health Behaviors, Mental Health, and Social
Relationships. Annals of Behavior Medicine 2001;23:68–74.

Stuck, Andreas E.; Walthert, Jutta M.; Nickolaus, Thorsten; Büla, Christophe J.; Hohmann, Christoph;
Beck, John C. Risk Factors for Functional Status Decline in Community Living Elderly People: A
Systematic Literature Review. Social Science & Medicine 1999;48:445–69. [PubMed: 10075171]

Taylor, Robert J.; Chatters, Linda M.; Levin, Jeff. Religion in the Lives of African Americans: Social
Psychological, and Health Perspectives. Sage; Thousand Oaks, CA: 2004.

Park et al. Page 11

Res Aging. Author manuscript; available in PMC 2010 May 17.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Figure 1.
Number of Difficulties in Activities of Daily Living (ADLs) and Instrumental ADLs (IADLs)
by Data Collection Point (baseline to three years)
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Figure 2.
Difficulties in Activities of Daily Living (ADLs) by Level of Religious Service Attendance
Controlling for Other Measures of Religiousness, Demographic Characteristics, and Resources
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Figure 3.
Difficulties With Instrumental Activities of Daily Living (IADLs) by Level of Religious
Service Attendance Controlling for Other Measures of Religiousness, Demographic
Characteristics, and Resources
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Table 1

Sample Characteristics

Original Sample
(N = 1,000)

Longitudinal Sample
(n = 784)

Variable M SD M SD

Religiousness

 Attendance 4.31 1.71 4.43 1.68

 Prayer 5.38 1.40 5.46 1.29

 Intrinsic 14.11 2.00 14.16 1.92

Demographics

 Age 75.31 6.72 74.74 6.38

 Black 50.0% 0.50 49.5% 0.50

 Female 49.9% 0.50 53.7% 0.50

 Rural 51.0% 0.50 52.2% 0.50

Resources

 Married 51.3% 0.50 52.0% 0.50

 Perceived social support 13.90 3.06 17.92 2.95

 Receive help 30.0% 0.46 26.5% 0.44

 Income adequacy 2.75 0.96 2.80 0.96

 Education 10.60 3.26 10.71 3.30

 Comorbidity 2.48 1.65 2.34 1.59

 MMSE score 25.00 4.86 25.51 4.42

Functional difficulties

 ADL difficulties 1.97 2.42 1.73 2.29

 IADL difficulties 1.11 1.49 1.00 1.44

Note: MMSE = Mini Mental State Examination; ADL = activity of daily living; IADL = instrumental ADL.
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Table 2

Means and Standard Deviations for ADL and IADL Difficulties by Data Collection Point

ADL Difficulties IADL Difficulties

Wave M (SD) M (SD)

Baseline 1.73 (2.29) 1.00 (1.44)

6 months 1.48 (2.01) 0.78 (1.31)

12 months 1.40 (1.94) 0.73 (1.29)

18 months 1.55 (2.06) 0.99 (1.54)

24 months 1.48 (2.11) 0.89 (1.48)

30 months 1.63 (2.31) 1.35 (1.86)

36 months 1.71 (2.36) 1.52 (1.95)

Note: ADL = activity of daily living; IADL = instrumental ADL.
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