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Religion and spirituality (R/S) are positively associated with cognitive function and individual dementia

risk factors, yet few studies have examined R/S association with dementia. Identifying possible

protective factors against developing dementia is needed to decrease the rising dementia burden. We

examined the frequency of religious attendance on the risk of developing a cognitive condition over

time, adjusting for race/ethnicity and age in U.S. older adults (M= 103). A higher frequency of religious

attendance and a higher percentage of dementia was found among non-Hispanic Black, Hispanic,

and female older adults. However, religious attendance was not associated with developing a cognitive

condition over time. More research is needed to examine these associations with consideration of a

bi-directional relationship between stress and R/S practices and with consideration of premature

mortality. In addition, examining if R/S could delay dementia onset should be explored, especially

among a large, diverse sample.
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With the Alzheimer’s disease and related dementia (ADRD)
burden growing and a present absence of a cure, it is becoming
increasingly important to identify and develop effective
preventative interventions (Gauthier et al., 2016; Global Burden
of Disease, 2019). The population incidence per 1000 person-
years of preclinical ADRD known as Mild Cognitive Impairment
(MCI) is around 22.5 (ages 75-79 years), 40.9 (ages 80-84
years), and 60.1 (ages 85 years and older) (Wolters et al., 2020)
while the population incidence of dementia is around 18 (ages
75-79 years), 35 (ages 80-84 years), and 65 (ages 85 years and
older) (Gillis et al., 2019). Therefore, identifying modifiable risk
factors, including protective factors, is warranted to recommend
activity and behavior modifications for decreasing ADRD risk.
ADRD disproportionately affects more socially disadvantaged
populations as African Americans are twice as likely, Hispanics
are one and half times as likely to be diagnosed with ADRD
compared to White populations, and 2/3 of those with ADRD
are women (Alzheimer’s Association, 2020).

Accumulating research reports positive associations between
religion and spirituality (R/S) with cognitive function in older
adults, specifically religious participation (Choi et al., 2016;
Corsentino et al., 2009; Hill et al., 2006; Kraal et al., 2019;
Zhang, 2010; Yeager et al., 2006), spiritual activity (Fung &
Lam, 2013), religious activities, and religious coping (Koenig et
al., 1997). In addition, positive associations are reported between
R/S with individually identified dementia risk factors, including
age, cardiovascular health, and physical activity, and negative
associations with cancer, smoking, diabetes, alcohol, depression,
and hypertension (Koenig, 2012; Koenig, 2015). Very few studies
have examined the relationship between R/S and with risk of MCI
or dementia. However, results are promising, reporting lower odds
of ADRD in older adults with Christian affiliation (Lin et al., 2015)
and lower prevalence of ADRD among older adults regularly
practicing meditative activities (Fukai et al., 2016). Weekly church
attendance was associated with a 66% reduction in the odds of
older adults being in the combined group of progressive high
frailty and rapid cognitive decline (Howrey et al., 2020). These
studies suggest R/S practices and activities offer a protective factor
with cognitive benefits. Possible mechanisms include decreasing
stress, promoting beneficial physiological effects, and engaging
cognitive exercise with higher cortical function through abstract
thinking as individuals contemplate morals and ideas related to
the sacred or transcendent (Koenig et al., 2012). Studies report
that social interaction can increase cognitive reserve, endorsing
organized social engagement as a protective factor (Kelly et al.,
2017; Scarmeas & Stern, 2003). However, accumulating chronic
conditions may impact individuals' social activity involvement as
they age.

Minority populations find cultural salience in their faith
and R/S practice, as 75% of African Americans and 59%
of Latinos report R/S as very important compared to 49% of
White populations (Pew Research Center, 2014). However, these
communities have more significant health disparities, especially
ADRD (Nye et al., 2022). To address the gap in understanding the
association between R/S and the risk of developing a cognitive

condition, the present study aimed to examine associations
between predictive factors such as religious activities on developing
a cognitive condition over time (i.e., MCI, all-cause dementia).

Methods

A secondary data analysis utilizing the Aging, Demographics,
and Memory Study (ADAMS) and the Health and Retirement
Study (HRS) was used to examine the impact of religious
attendance in 1992 (HRS) on the risk of developing a cognitive
condition over time in 2001-2003 (ADAMS). A nationally
representative, high-quality sample, the HRS, and ADAMS
are sponsored by the National Institute on Aging (NIA
UO01AG009740; NIA UO01AG009740) and the HRS by the
Social Security Administration. ADAMS was the first in-home
dementia assessment study of its kind across a national sample
(Langa et al., 2005; Plassman et al., 2011; Heeringa et al., 2009)
explicitly designed to measure prevalence, risk factors, cost, and
health outcomes of cognitive impairment and dementia among
US. older adults. The institutional review boards approved
study procedures at Duke University Medical Center and The
University of Michigan, and study respondents or their surrogates
provided informed consent. The University of Texas granted the
present study exempt status at Austin Institutional Review Board
due to the use of de-identified secondary data.

Data were obtained from the RAND HRS Longitudinal and
Fat Files for participants who completed the HRS survey in 1992
for religious attendance and covariates (i.e., age (years), race/
ethnicity (using non-Hispanic White as the reference to compare
to non-Hispanic Black and Hispanic as these two minority groups
are at greater risk of developing dementia), and HRS weights
(adjusted sampling weights). In addition, data were obtained from
ADAMS in 2001-2003 for cognitive condition (i.e., dichotomized
as normal cognition or cognitive condition consisting of cognitively
impaired not demented (CIND) or all-cause dementia). The
incidence of dementia doubles every five years from age 65 to
90 (Jorm & Jolley, 1998). Above the age of 90 years, there is a
38% prevalence (Plassman et al., 2007), with an average age of
dementia onset estimated at 83.7 years (Plassman et al., 2011),
supporting the utilization of ADAMS for analysis as participants
were age 70 years and older (i.e., the mean age of participants was
81.5 years). An a priors power analysis to estimate the appropriate
sample size of a two-tailed test with a small effect size (d = 0.30)
indicated 95 participants would be required to achieve 80% power
and significance level of alpha = 0.05 using G¥Power3 (Faul et al.,
2007).

Cognitive condition was measured as GIND or all-cause
dementia based on an in-home extensive evaluation (i.e., medical
history, cognitive history, neuropsychological examination and
measures, past neuroimaging, and lab results) by a Duke-trained
neuropsychology technician and a study nurse. These evaluations
included the presence of the participant and surrogate familiar
with their medical history and everyday activities. They were later
scored by a panel of neuro and gerontological experts based on
DSM-III-R and DSM-IV (American Psychiatric Association,
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1987; Langa et al., 2005; American Psychiatric Association, 1994).
In addition, the frequency of religious attendance was assessed
using "How often have you attended religious services during the
last year? Responses range from not at all (5) to more than once a
week (1). This item for religious involvement was selected by HRS
based on working group recommendations (Levin, 2003) and has
also been reported as one of the strongest R/S predictors of all-
cause mortality in research (Koenig, 2012).

Cognitive function was assessed in the HRS at baseline
using two-fold cutoff’ criteria based on MCI diagnostic criteria
(Petersen et al., 1997) and consultation with a board-certified
clinical neuropsychologist Dr. Jared Benge, PhD., ABPP-CN.:
(1) subjective cognitive complaint operationalized as worse self-
reported memory compared to one year ago, and (2) memory
performance below one standard deviation of the sample mean
(operationalize as delayed 20-word recall, mean 3.83 (SD = 2.879)).

Multinomial logistic regression models were utilized to
determine the association of R/S practice to cognitive condition,
adjusting for age and race/ethnicity with p values set at p < .05.
Regression diagnostics were conducted to test the robustness of
all study findings. Statistical analyses were conducted using IBM
SPSS Statistics (Version 25). Data were analyzed for missing data,
errors, and multicollinearity. The initial sample size consisted of
N =133 cases, which overlapped between the two data collection
time points (HRS 1992 and ADAMS 2001-2003). Cases were
excluded for not meeting normal cognitive function at baseline
(n = 4) or missing cognitive assessment at baseline (n = 18).
Missingness was evaluated in SPSS with Missing Value Analysis
(MVA), resulting in missing completely at random (MCAR) (Little
MCAR p = 0.329). Cases with greater than 5% missing data were
removed (n = 8), resulting in a final sample size of N = 103.

Results

The sample was primarily White (80.6%), the mean age
at follow-up was 73.15 years, female (72.8%), living in the
community (97.4%), married or partnered (87.1%), and Protestant
(65.4%). (see Table 1). All respondents were participants and not
proxies. Across race/ethnicity, non-Hispanic Black, non-Hispanic
other, and Hispanic participants reported higher frequencies of
daily religious services than non-Hispanic White counterparts
(see Tables 2 and 3). Across cognitive conditions, non-Hispanic
Black, Hispanic, and female participants had higher frequencies
of dementia and CIND. Females reported a higher frequency
of daily religious attendance compared to males. (see Table 3).
Frequency of religious attendance across cognitive categories
revealed a higher frequency of attendance among those who
developed CIND (mean 3.24(SD 1.18)) compared to those who
maintained normal cognition (mean 3.01 (SD = 1.44)) or those
who developed dementia (mean 3.00 (SD = 1.58)) (see Table 4).

Binomial logistic regression was performed to ascertain the
effects of religious attendance on the likelihood that participants
develop a cognitive condition over time, controlling for age and
non-Hispanic Black and Hispanic race/ethnicity. Linearity of
the continuous variable (i.e., age) for the logit of the dependent
variable was assessed via the Box-Tidwell (Box et al., 1962)

Table 1. Description of the Sample (N = 103)

Demographics Unweighted (%) Mean (SD) Median (Range)
Count™
(n=103)
Age
Bascline 62.67 (3.03) 59-73
Follow-up 73.15 (2.867) 70-83
Race/Ethnicity
Non-Hispanic White 73 (80.6)
Non-Hispanic Black 15 (10)
Non-Hispanic Other 4 (2.9)
Hispanic 11 (6.5)
Gender
Females 31 (72.8)
Males 72 (27.2)
Living Arrangements
Community 101 97.4)
Nursing Home 2 (2.6)
Education 11.29 (4.00) 0-17
Marital Status
Single 2 (2.6)
Married, partnered 87 (87.1)
Divorced, separated 11 (8.1)
Widowed 3 (2.3)
Religious Preference
Protestant 68 (65.4)
Catholic 34 (33.3)
Other 1 (1.3)
Income 39238.16(34087.01) 0-223,000
Religious Attendance
Less than once a month 16 (17.5)
At least once a month 20 (20.7)
At least once a week 16 (14.6)
At least 2-3 times a 33 (3L.1)
week
Daily 18 (16.2)
Clognitive Condition
Normal Cognition 58 (59.2)
MCI 32 (29.1)
Dementia 13 (11.7)

Note. *Table contains raw counts and survey-weighted: means, standard deviations,
median, ranges, and percentages; therefore, percentages may not sum to 100.

SD=standard deviation

Table 2. Comparisons Across Race/Ethnicity

Race/Ethnicity Non-Hispanic Non-Hispanic Non-Hispanic Hispanic
White Black other
W=13) N=4) =11
(NV=15)
N¥ (%) N¥ (%) N¥ (%) N¥ (%)
Frequency of
Religious
Attendance
Less than once 14(19.3) 1(6.5) 1(44.4) 0
amonth
At least once a 17(23.2) 2(12.9) 0 1(10)
month
Atleast once a 11(15.3) 2(9.7) 1(11.1) 2(15)
week
At least 2-3 23(30.9) 4(25.8) 0 6(55)
times a week
Daily 8(11.2) 6(45.2) 2(100) 2(20)
Clognitive Condition
Normal 43(60.6) 5(38.7) 2(66.7) 8(70)
Mcr 22(28.9) 7(41.9) 2(33.3) 1(10)
Dementia 8(10.4) 3(19.4) 0 2(20)

Note. *Table contains raw counts and survey-weighted percentages to account for
sample design; therefore, percentages may not sum to 100. SD=standard deviation;

MCI=Maild Cognitive Impairment
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Table 3. Comparisons Across Sex

Sex Female Male
N=31) N=172)
N*(%) N*(%)
Frequency of Religious Attendance
Less than once a month 3(9.5) 13(20.4)
At least once a month 5(19) 15(21.3)
At least once a week 4(13.1) 12(15.1)
At least 2-3 times a week 7(20.2) 26(35.1)
Daily 12(38.1) 6(8)
Clognitive Condition
Normal 16(53.6) 42(61.3)
Mar 11(32.1) 21(28)
Dementia 4(14.3) 9(10.7)

Note. *Table contains raw counts and survey percentages to account for sample design;
therefore, percentages may not sum to 100. SD=standard deviation; MCI=M:ld
Cognitive Impairment

procedure; age was found to be linearly related to the logit of the
dependent variable. No standardized residuals with values > 2.5
and no multicollinearity were found. The logistic regression model
was not statistically significant, X¥(7) = 8.345, p < .303 (see Table
5). The model explained 13.8% (Nagelkerke R:) of the variance
in developing a cognitive condition and correctly classified 68%
of cases. Sensitivity was 40.5%, and specificity was 86.9%. The
Hosmer and Lemeshow test showed no significance (p < .868),
indicating that the model is a good fit (Hosmer et al., 2013). The
area under the curve (AUC) was .696 (CI .637 - .756) (sce Figure
2), which is rated as poor discrimination (Hosmer et al., 2013).
None of the four predictor variables (i.e., age, non-Hispanic Black,
Hispanic, and religious attendance) were statistically significant
for developing a cognitive condition.

Discussion

Religious attendance was not found to reduce the risk of
developing CIND or all-cause dementia among older adults ages
70 years and older. It has been identified with a lower rate of all-
cause mortality, depression, and suicide and with a lower rate of
common ADRD risk factors (i.c., smoking, heavy drinking, stroke)
(Chen et al., 2020; Ellison & Flannelly, 2009; Koenig, 2012;
Krause, 2009; Obisesan et al., 2006). Though religious attendance
1s related to lower rates of ADRD risk factors, it is unclear why
it 15 not associated with lower odds of developing cognitive
impairment or dementia. Other studies have found similar results
with physical-disease risk factors but no association with physical-
disease development (Chen et al., 2020; Koenig, 2012; Koenig,
2015). As such, Hill and colleagues (2020) recently reported that
older adults attending more religious services over their life course
exhibited poorer working memory and mental status compared to
older adults who attended religious services less often. Perhaps as
religious attendance is used for coping with stress which elevates
risk factors, this simultaneous association offsets the protective
benefits of religious attendance. In addition, religious activities
may provoke guilt or fear for some, which may also offset the
association. Another possibility is that religious activities, especially

Table 4. Religious Attendance Across Cognitive Category (N=103)

Normal MCI
Cognition (N=58) (N=32)
N¥C%)  Mean(SD)  N*%)  Mean(SD)
3.01(1.44) 3.24(1.18)

Dementia
(NV=13)
N*(%)  Mean(SD)
3.00(1.58)

Cognitive
Condition

Frequency of
Religious
Attendance
Less than
once a
month
At least
once a
month
At least
once a
week
At least 2-3
times a
week
Daily 11(18.6)

10(20.8) 3(6.7) 3(27.8)

12(19.7) 7(26.7) 1(11.1)

9(15.8) 5(13.3) 2A1L1)

16(25.1) 12(42.2) 5(33.3)

5(11.1) 2(16.7)

Note. *Table contains raw counts and survey percentages to account for sample design;
therefore, percentages may not sum to 100. SD=standard deviation; MCI=Mild
Cognitive Impairment

Table 5. Regression Prediction Likelihood of a Cognitive Condition Based on Age,
Race/Ethnicity, and Religious Attendance.

B SE Wald df » Odds 95% CI for
Ratio Odds Ratio
LL UL
Age 151 .084 3.202 1 074 1.163 986 1.372
Non-Hispanic 1117 870 1.649 1 .199 3.056 556 16.807
Black
Hispanic -629 1.109 322 1 571 533 061 4.688
Religious 2,503 4 644
Attendance
(less than
once a
month)
Religious 401 .810 245 1 .620 1.494 .305 7.307
Attendance
(1) — at least
once a month
Religious .166 .887 .035 1 .852 1.180 .207 6.718
Attendance
(2) — at least
once a week
Religious .837 753 1.236 1 .266 2.309 528 10.092
Attendance
(3) — at least
2-3 times a
week
Religious -.265.921 .083 1 773 767 126 4.666
Attendance
4) - daily
constant -10.253 5.261 3.798 1 .051 000

Note. LL = lower limit; UL = upper limit; CI = Confidence Interval; Religious
attendance 1s_from low to high (0—4).

those continued over a more extended period, may reflect a more
automatic or monotonous activity than a diverse activity that
supports the triggering of new neural networks (Lee et al., 2021).
They may not prompt reasoning abilities or conscious thought but
become more procedural (Vance, 2004). These findings suggest
that more research is needed to examine these associations over
time, considering a bi-directional relationship and diverse religious
activities versus a single religious activity that may better support
neural network building
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This study is one of the first to examine the association of
religious attendance with the risk of developing a cognitive
condition over time. Our findings differ from other published
research, which reports a significant association supportive of
aspects of religion on developing dementia (Fukai et al., 2016;
Howrey et al., 2020). Though there have been few, these studies
report a lower prevalence of ADRD among older adults regularly
engaging in meditative practices (Fukai et al., 2016). Weekly
church attendance was protective in older adults against greater
frailty and rapid cognitive decline (Howrey et al., 2020). However,
a recent study using HRS data found that religious attendance
significantly and poorly affected global cognitive function among
women and men over a 10-year follow-up period (Das, 2022),
supporting a ‘“neural resource depletion” model (Reuter-Lorenz
& Park, 2014, p. 362) where religiously active individuals use less
demanding cognitive tendencies than less religious individuals
(Gervais & Norenzayan, 2012; Hill et al., 2020; Pennycook et
al., 2016; Shenhav et al., 2012); In addition, premature mortality
could be a factor as those who attend religious services live
longer, reaching an older age when cognitive impairment is more
common (Chen et al., 2020). There are more factors to consider
in these associations.

Another recent study by Rajkumar (2021) reported lower levels
of ADRD (p < 0.01. for all correlations) amongst 101 countries
around the world for higher R/S variables: religious attendance,
private prayer, and importance of religion, controlling for
depression and social capital but not social interaction. The
strongest negative association was found for the R/S variable
importance of religion (r = - 0.65, p < 0.01). This finding suggests
R/S has a protective effect on dementia risk at a population level.
Benefits may stem from reducing stress, effects on cellular aging,
social interaction, and positive psychological concepts (i.e., hope
and optimism). R/S activity involves cortical functioning, such
as abstract thinking about the divine, and promotes cognitive
activity to study, learn, and process religious texts and messages.
Lin and colleagues (2015) found that Christian religious affiliation
was associated with lower odds of ADRD amongst Taiwanese
older adults evaluating a sample across three religions: Taoism,
Buddhism, and Christianity. These associations were stronger for
females and in participants with increased physical activity.

As increased stress may prompt higher religious attendance,
higher religious attendance may decrease stress, and the cycle
repeats. We collected religious attendance at one point, which
could have limited our findings; therefore, measuring religious
attendance over the life course is warranted to see if any
associations result. In addition, confounders may have influenced
findings. Other factors, such as lifestyle behaviors, could mediate
associations of R/S with cognitive conditions. Therefore,
more research is needed to determine potential mediators and
moderators of religious attendance on health, such as depression,
gender, religious coping, intrinsic religiosity, and race/ethnicity
(Assari, 2013; Corsentino et al., 2009).

The sample in this study is representative of the U.S. adult
population, having used sampling weights created by the original
study investigators, which adds to the generalizability of the
findings. As seen in the theoretical framework, the vulnerability-

stress model incorporating religiosity/spirituality, used in this
study (Figure 1) (Zwingmann et al., 2011), there are several R/S
concepts along the path between stress and health outcomes,
supporting the need to look at these associations between R/S
concepts further to build a greater understanding of this pathway.
However, this study only examined one R/S concept, religious
attendance, potentially limiting our findings. More studies should
examine other R/S concepts, such as religious coping, the
importance of religion, religious affiliation, and spiritual support.
In addition, more studies are needed with a larger sample size
across sex and race/ethnicity to examine further the impact of
religious attendance on developing a cognitive condition.

There are many causes of dementia, but the most prevalent is
Alzheimer's disease (A.D.), accounting for 50-70% of dementias,
followed by vascular dementia (VaD), representing up to 10% of
cases (Alzheimer's Association, 2021). Though these have similar
symptoms, differentiating dementias helps inform the appropriate
treatment and support for that condition as course progression
and clinical features vary. In R/S research, no identified studies
have examined R/S associations with dementia differentiation
breaking down risk into Alzheimer's disease (A.D.) and vascular
dementia (VaD) type. More research is needed to examine these
associations across dementia subtypes.

Implications

There may be nuances to how and why associations are
found between R/S practice and poorer health outcomes, such
as cognitive decline, MCI, and ADRD. In our sample, females
reported a higher religious attendance than males, and non-
Hispanic Black and Hispanic participants also reported a higher
frequency of religious attendance than non-Hispanic White
participants. Thus, examining these associations further amongst
these populationsis warranted. More research is needed to examine
these associations exploring possible mediators and moderators
to give a greater understanding of future interventions. Future
studies could include an intersectionality lens to individualize
these associations, explicitly differentiating for whom R/ practice
might be protective and whom it may not be.

Limitations

There are several limitations to this study. First, the sample
size was small, and future studies should include a larger

religiously hysical
environmental || social motivated physical
intensity or health behavior
centrality needs|
- stressors of religion I I psychosocial
religious
individual individual coping iri

strategies spiritual

Fagure 1. The Vulnerability-Stress Model incorporating Religiosity/Spirituality
(VSM-RS). The VSM-RS includes (1) centrality of religion, (2)
R/S resources, (3) spiritual needs, (4)religious coping, and (5)
spiritual well-being.
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sample size. This limited our ability to include other known risk
factors for developing dementia, such as health conditions (i.c.,
hypertension, diabetes mellitus), APOE gene, and depression.
Second, the religious preference of the sample consisted of
primarily Protestant and Catholic participants with limited others
or "nones," lacking religious diversity. Future studies are needed to
include a religiously diverse sample to examine associations across
a religiously representative sample of the U.S. population. Third,
our study only examined one R/S variable in the association,
which may have limited our ability to detect significant findings.
Fourth, research diagnoses of CIND or dementia in this study
may be subject to misclassification error. Finally, this study was
one of the first few studies to examine the impact of R/S practice
on the risk of developing a cognitive condition over time. Though
significance was not found, these findings will inform future
studies examining variations across sex and race/ethnicity to look
for associations in those who find religion important.

Though not all older adults find R/S important or hold
religious beliefs, other forms of social activity engagement may
prompt health benefits. These opportunities should be explored
to support all populations in promoting mental health in cognitive

aging,
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