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The urgency to determine how to prevent cogni-
tive decline is fueled by the growing aging popula-
tion. The American demographic commonly referred 
to as “ baby boomers” (those born between 1946 and 
1964) represent 20% of the population; they are the 
largest cohort in American history and started turn-
ing 65 in 2011 (Federal Interagency Forum on 
Aging-Related Statistics, 2010; Hartman-Stein & 
Potkanowicz, 2003). Because the risk for cognitive 
decline increases significantly as adults and baby 
boomers age, the number of older adults at risk for 
cognitive decline will rise significantly (Alzheimer’s 
Association, 2012; Loge & Sorrell, 2010). In 2002, 
the number of adults age 70 years and older living 
with some form of impairment was 13.7%, and for 
those older than age 90, this percentage increased to 
37.4 % (Plassman et al., 2007) However, age-related 

cognitive decline is not inevitable (Harrison, 
Weintraub, Mesulam, & Rogalski, 2012). Some 
adults older than age 80, referred as “super agers” 
demonstrate cognitive abilities similar to those 20 to 
30 years younger (Harrison et al., 2012). What 
remains unknown is if these “super agers” are born 
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with a genetic predisposition for cognitive health or 
if they develop resistance to decline risk throughout 
the years. Cognitive reserve theory posits that the 
brain is capable of generating additional neural 
pathways, or circuitries that may protect adults from 
declining cognitive abilities, even in the face of cog-
nitive pathologies such as Alzheimer’s disease and 
other forms of dementia (Stern, 2002).

Examining factors that may expand an adult’s 
cognitive reserve and mediate the onset of cogni-
tive decline is important for aging adults and health 
care economics. Older adults want to maintain 
their cognitive ability and prevent one of the most 
feared consequences of aging (Phelan, Anderson, 
LaCroix, & Larson, 2004). Older adults who pre-
serve their cognitive health are less likely to experi-
ence premature death, become disabled or 
hospitalized, depend on paid and unpaid caregiv-
ers, and/or live in long-term–care settings (McGuire, 
Ford, & Ajani, 2006). From an economic perspec-
tive, cognitive health protection for the aging popu-
lation can lead to significant health care savings. In 
2011, the cost to care for those with cognitive 
impairment was $183 billion, and that sum is 
expected to increase to $1.1 trillion by 2050 with-
out interventions or treatments that protect cogni-
tive health in older adults (Alzheimer’s Association, 
2012; Langa et al., 2001).

Focusing on wellness may increase cognitive 
reserve and thus protect cognition as adults age 
(Strout & Howard, 2012). Research has unveiled 
multiple health-promoting factors that contribute 
to cognitive health in aging adults; however, the 
best method for protecting cognitive health decline 
remains unknown (Strout & Howard, 2012; 
Alzheimer’s Association, 2012). This gap in knowl-
edge results in part from the methods currently 
used to conduct cognitive health research. Most 
research related to cognitive health–protective fac-
tors examines variables from one dimension of well-
ness, which limits the ability to determine if one 
dimension is more effective than another at main-
taining cognitive health (Strout & Howard, 2012). 
Therefore, nurses and other health care providers 
work with minimal evidence to provide holistic cog-
nitive health protection interventions in practice. 
Research that examines wellness variables holisti-
cally is needed to advance progress in holistic pre-
ventive and intervention strategies targeting 
cognitive health. The purpose of this research is to 

examine how multiple dimensions of wellness con-
tribute to cognitive health in a cohort of commu-
nity-dwelling older adults.

Theoretical Framework

Dimensions of Wellness by William Hettler 
(1976) guide this research. According to this frame-
work, wellness is an ever-changing process that 
encompasses six dimensions: social, intellectual, 
physical, emotional, spiritual, and occupational 
(Hettler, 1976). The theoretical definitions that 
guided this research are listed in Table 1. Dimensions 
of Wellness present a holistic view of the person 
(Hettler, 1976). For the purposes of this research, 
occupational wellness was excluded due to measure-
ment limitations associated with the secondary data 
analysis. Research that examines the cognitive pro-
tective influence of meaningful and unpaid work for 
older adults will be examined in future research.

The definition of cognitive health from the 
National Institutes of Health provided the theoreti-
cal definition for this research. Cognitive health is

not just the absence of disease, but the development 
and preservation of the multidimensional cognitive 
structure that allows elderly to maintain social con-
nectedness, an ongoing sense of purpose, and ability 
to function independently to permit functional 
recovery from injury or to cope with residual func-
tional deficits. (Hugh et al., 2006, p. 3)

Review of Literature

Previous research reveals a strong association 
between cognitive health protection and variables 
within each of the Six Dimensions of Wellness 
(Strout & Howard, 2012). Examining cognitive 
health by using a wellness framework provides an 
opportunity to combine multiple variables into well-
ness dimensions and determine which dimensions 
are most closely associated with cognitive health as 
adults age.

Social Wellness

Social wellness is the ability to form and main-
tain positive personal and community relationships 
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(Hettler, 1976). High social wellness, demonstrated 
through positive personal relationships, may protect 
cognitive health during the aging process (Seeman, 
Lusignolo, Albert, & Berkman, 2001). In a 7.5-year 
longitudinal study on a cohort of 1,189 older adults, 
strong emotional support from social networks at 
baseline resulted in better cognitive health com-
pared with those who had lower emotional support 
from social networks (Seeman et al., 2001).

Hakansson et al. (2009) found that high social 
wellness resulting from sustained marriage contrib-
uted to stronger cognitive performance in older 
adults. In a cohort of 1,449 individuals, those who 
lived without a partner at midlife had nearly twice 
the risk of developing cognitive impairment in later 
life compared to those living with a partner. Adults 
who lived without a partner at mid- and later life had 
3 times the risk for developing cognitive impairment 
compared to those who lived with a partner during 
this time (Hakansson et al., 2009).

Social history also affects cognition. High social 
wellness supported by extracurricular activities dur-
ing high school may protect cognitive health in aging 
adults (Fritsch et al., 2005). Out of 398 individuals, 
those who participated in two or more extracurricu-
lar activities in high school demonstrated less risk 
for dementia and mild cognitive impairment in older 
age (Fritsch et al., 2005).

Large social networks and high social engage-
ment appear to protect adults from age-related cog-
nitive health decline (Zunzunegui, Alvarado, Del 
Ser, & Otero, 2003). In a sample of 1,540 adults 
older than age 65, those who demonstrated high 
social integration and large social networks had a 
lower probability of developing cognitive decline 
after a 4-year follow-up.

High social wellness may protect cognitive func-
tion even among older adults with cognitive patholo-
gies (Bennett, Schneider, Tang, Arnold, & Wilson, 
2006). Bennett et al. (2006) examined 89  

Table 1.  Hettler’s Dimensions of Wellness and Items That Align With the WEL

Dimension of Wellness Definition Items From WEL

Social wellness Ability to form and maintain positive per-
sonal and community relationships

Feels that he or she can count on friends for companion-
ship?

  Has opportunity to give and receive physical affection?
  Feels that the community environment is supportive, nur-

turing?
  Has close friends in the community?
  Participates as volunteer on campus or in community?
Intellectual wellness
 
 
 
 
 

Commitment to lifelong learning through 
continuous acquisition of skills and 
knowledge

Interested or involved in computerized games?
Interested or involved in crossword puzzles?
Interested or involved in educational courses?
Interested or involved in genealogy
Interested or involved in reading?
Interested or involved in writing?

Physical wellness Commitment to self-care through regular 
participation in physical activity and 
healthy eating

Participates in fitness/exercise program?
Weight: Do you consider yourself?
Number of glasses of fluid consumed daily?

 
 
  Do you feel you’re eating a healthy diet?

How satisfied are you with your life as a whole in the past 
3 days?

Do you feel valued?
Do you look forward to being challenged by new opportuni-

ties?

Emotional wellness Ability to acknowledge personal responsi-
bility for life decisions and their out-
comes with emotional stability and 
positively

 
 

  Does stress have a negative effect on your quality of life?
Spiritual wellness Having purpose in life and a value system Finds meaning in day-to-day life?
  Do you feel your spiritual needs are being met?
  How do you view your spirituality?

Note: WEL = Wellness Assessment Tool.
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participants who underwent rigorous yearly physical 
and neuropsychological testing. Participants’ brains 
were biopsied on death. Older adults with lower per-
formance on neuropsychological tests revealed more 
severe levels of pathology on postmortem analysis. 
However, social network size moderated the associa-
tion between pathology and cognitive function. Even 
at more severe levels of global disease pathology, 
cognitive function remained higher for participants 
with larger social network sizes (Bennett et al., 
2006).

Intellectual Wellness

Intellectual wellness reflects a commitment to 
lifelong learning through self-directed behavior that 
promotes continuous acquisition and creative appli-
cation of new skills and abilities (Hettler, 1976). 
Intellectual wellness demonstrated through years of 
formal education may protect cognitive health in 
older age; 12 or more years of formal education 
compared to fewer than 12 years of formal educa-
tion correlated with stronger cognitive health in 
older age (Koster et al., 2005; Livevre, Alley, & 
Crimmins, 2008; Plassman et al., 2007)

Intellectual wellness demonstrated through 
participation in cognitively stimulating activities 
appears to have a remedial effect on cognitive 
health among those with fewer years of formal 
education (Gilhooly et al., 2007; Lachman, 
Agrigoroaei, Murphy, & Tun, 2010). In a cross-
sectional analysis of 145 participants ages 70 to 91 
years, Gilhooly et al. (2007) found that stimulating 
activities such as computer games, crossword puz-
zles, and reading reduced the risk of cognitive 
health decline among those with limited formal 
education. Lachman et al. (2010) found similar 
results. In a cross-sectional analysis of 3,343 older 
adults, those with fewer years of formal education 
who frequently engaged in cognitively stimulating 
activities had comparable cognitive performance to 
those with more years of formal education 
(Lachman et al., 2010).

Physical Wellness

Physical wellness is a commitment to self-care 
through regular participation in physical activity and 
healthy eating (Hettler, 1976). Physical wellness 
may protect cognitive health as adults age (Angevaren, 
Vanhees, Nooyens, Wendel-Vos, & Verschuren, 

2010; Chang et al., 2010; Dik, Deeg, Visser, & 
Jonker, 2003; Laitinen et al. 2006; Larson et al., 
2006; Middleton, Barnes, Lui, & Yaffe, 2010; Nurk 
et al., 2010; Polidori et al., 2009; Scarmeas et al., 
2009).

Physical Activity.  The amount of time and energy 
spent engaging in physical activity throughout the 
life span may protect cognitive health in older adults 
(Angevaren et al., 2010; Chang et al., 2010; Dik et 
al, 2003; Middleton et al., 2010). In a cohort of 
4,761 participants, those who participated in 5 or 
more hours of physical activity per week at midlife 
were significantly less likely to develop dementia 
after a 26-year follow-up (Chang et al., 2010). In 
another population-based cohort of 985 participants 
age 62 to 85, males who reported regular participa-
tion in physical activity during adolescence demon-
strated stronger cognitive performance compared to 
those who reported little or no physical activity dur-
ing adolescence (Dik et al., 2003). In a prospective 
study of 1,740 adults age 65 and older, those who 
exercised fewer than three times per week were 15 
times more likely to develop dementia compared to 
those who exercised three or more times per week at 
a 6-year follow-up (Larson et al., 2006). Middleton 
et al. (2010) found that women who engaged in 
physical activity during adolescence demonstrated 
the lowest odds for cognitive impairment in older age 
compared to those who did not engage in physical 
activity during that time. Additionally, women who 
reported physical inactivity as adolescents and 
became active at 30 years of age and 50 years of age 
demonstrated significantly lower odds of cognitive 
impairment compared to those who remained physi-
cally inactive (Middleton et al., 2010)

In a longitudinal study of 1,904 healthy adults, 
frequency of physical activity was not significantly 
associated with stronger cognitive performance after 
a 6-year follow-up (Angevaren et al., 2010). However, 
those who increased or maintained intensity of 
physical activity demonstrated significantly stronger 
cognitive performance compared to those who 
declined in intensity (Angevaren et al., 2010).

Healthy Eating.  Diets rich in fruits, vegetables, and 
unsaturated fats and low in saturated fats may pro-
tect cognition in aging adults (Laitinen et al., 2006; 
Nurk et al., 2010; Polidori et al., 2009). In a cross-
sectional analysis by Nurk et al. (2010) and Polidori 
et al. (2009), older adults who consumed higher 
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amounts of fruits and vegetables demonstrated 
stronger cognitive performance compared to those 
who consumed lower amounts.

The Mediterranean diet includes daily consump-
tion of fruits, vegetables, grains, fish, and monoun-
saturated fat and moderate alcohol intake. Scarmeas 
et al. (2009) investigated the effect of Mediterranean 
eating habits on the development of mild cognitive 
impairment in a population of 1,393 cognitively 
intact individuals. Compared to participants with 
lower consumptions of Mediterranean diet foods, 
those who consumed higher amounts demonstrated 
less risk of mild cognitive impairment after 4.5 
years.

In a prospective 21-year longitudinal analysis of 
1,449 adults by Laitinen et al. (2006), individuals 
who consumed moderate amounts of polyunsatu-
rated and monounsaturated fats in midlife demon-
strated less risk for dementia and Alzheimer’s disease 
compared to those who consumed less. Additionally, 
little to no fat intake and moderate amounts of satu-
rated fat intake increased the risk for dementia and 
Alzheimer’s disease. M. C. Morris, Evans, Bienias, 
Tangney, and Wilson (2004) found similar results in 
their prospective longitudinal study of 2,560 older 
adults. After a 6-year follow-up, those who con-
sumed high amounts of saturated fat demonstrated 
greater cognitive decline compared to those who 
consumed lower amounts of saturated fat. A larger 
percentage of those who consumed moderate levels 
of monounsaturated and polyunsaturated fat main-
tained their cognition compared to those who con-
sumed little or none of these types of fat (M. C. 
Morris et al., 2004).

Emotional Wellness

Emotional wellness is the ability to acknowledge 
personal responsibility for life decisions with emo-
tional stability and positivity (Hettler, 1976). 
Forstmeier and Maercker (2008) found that adults’ 
lifetime motivational abilities, that is, choosing 
between alternative goals and striving towards 
achieving the chosen goal, are associated with cogni-
tive health in old age.

Neuroticism, a characteristic of low emotional 
wellness, is a personality trait that reflects emotional 
instability, negative emotions, depressive symptoms, 
and anxiety. Neuroticism may impair cognitive health 
in older adults (L. L. Boyle et al., 2010; Wang, 2009; 
Wilson et al., 2007). In a 12-year longitudinal anaysis 
by Wilson et al., individuals with high neuroticism 

scores at baseline were 42% more likely to develop 
cognitive impairment than individuals with low neu-
roticism. Additionally, the risk of mild cognitive 
impairment increased 6% for each depressive symp-
tom. In a cross-sectional analysis of 1,415 older 
adults, those with higher neurotic personalities dem-
onstrated poorer cognitive performance compared to 
those with lower neurotic personalities (L. L. Boyle et 
al., 2010). In another longitudinal analysis of 506 
older adults by Wang et al. (2009), those with low 
neuroticism and high extraversion demonstrated low-
est risk for developing dementia after a 6-year follow-
up.

Depressive symptoms may increase the risk of 
cognitive health decline as adults age (Kohler et al., 
2010). In a cohort of 479 adults older than age 60, 
those who demonstrated high depressive symptoms 
at baseline were at a significantly greater risk of 
developing cognitive health decline after a 6-year 
follow-up compared to those with no or fewer 
depressive symptoms.

Spiritual Wellness

Spiritual wellness is having purpose in life 
and a value system (Hettler, 1976). Purpose in 
life and religiosity may protect cognition in older 
age (P. A. Boyle, Buchman, Barnes, & Bennett, 
2010; Coin et al., 2010). Older adults with high 
purpose in life were 2.4 times more likely to 
remain free of Alzheimer’s disease and mild cog-
nitive impairment compared to adults with a low 
score at a 7-year follow-up (P. A. Boyle et al., 
2010). Additionally, older adults with greater pur-
pose in life had higher levels of cognitive perfor-
mance and declined less rapidly compared to 
those with low purpose in life (P. A. Boyle et al., 
2010).

Among 283 older adults with Alzheimer’s dis-
ease, high religiosity at baseline correlated with 
slower cognitive decline after 1 year (Coin et al., 
2010). Additionally, the low-religiosity group demon-
strated a significant increase in behavioral distur-
bance compared to the high-religiosity group (Coin 
et al., 2010).

Cognitive Health Research and 
Dimensions of Wellness

Each dimension of wellness consists of multiple 
elements. Therefore, examining how dimensions con-
tribute to cognitive health provides an opportunity to 
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examine older adults holistically. Identifying the 
dimensions that have the strongest association with 
cognitive heath protection can lead to targeted 
research and interventions. However, given hetero-
geneity in the natural history of cognitive decline 
among affected adults, one cognitive protective 
intervention may not suffice for everyone.

The Dimensions of Wellness framework provide 
an opportunity to examine the combined influence of 
multiple dimensions on cognitive health protection. 
Wellness is the combination of multiple dimensions of 
wellness. Since high wellness in one dimension may 
positively influence other dimensions, high wellness 
scores may provide more cognitive health protection 
than low wellness scores. Evidence of high wellness as 
a strong predictor of cognitive health creates an oppor-
tunity to develop patient-specific interventions. The 
combined effect of targeting interventions to the 
dimension of wellness that benefits the majority while 
also assessing older adults individually will provide the 
best cognitive health protection for all aging adults.

Previous wellness research using a multidimen-
sional framework is limited. Characteristically, 
researchers have targeted the physical dimension of 
wellness with a focus on improving nutrition and 
physical fitness (Brubaker, Witta, & Angelopoulos, 
2003; Hatch & Lusardi, 2010; Milani & Lavie, 
2009; Palumbo, Wu, Shaner-McRae, Rambur, & 
McIntosh, 2012; Turner, Thomas, Wagner, & 
Moseley, 2008). Wellness is commonly, and perhaps 
mistakenly, operationalized in research using the 
SF-36 (a short-form health survey with only 36 
questions; Brubaker et al., 2003; Chafetz, White, 
Collins-Bride, Cooper, & Nickens, 2008; Hatch & 
Lusardi, 2010; Joslin, Lowe, & Peterson, 2006; 
Milani & Lavie, 2009; Palumbo et al., 2012; Turner 
et al., 2008). Although the SF-36 is a valid and reli-
able measurement tool across general and specific 
populations, the tool is designed to compare the 
burden of disease and differentiate health benefits 
of specific treatments or interventions (Ware, 2011). 
The SF-36 is a self-report measure of an individual’s 
health status and does not examine the multidimen-
sional concept of wellness. This study used a multi-
dimensional wellness measurement tool specifically 
designed for older adults.

Method

The overall objective of this research was to deter-
mine how multiple dimensions of wellness contribute 

to cognitive health in community-dwelling adults 
age 60 years and older. This research study answered 
three questions.

Research Question 1: Which of the five dimen-
sions of wellness (social, intellectual, physical, 
emotional, and spiritual) is most strongly asso-
ciated with cognition among community-
dwelling older adults?

Research Question 2: Which of the five dimen-
sions of wellness (social, intellectual, physical, 
emotional, and spiritual) is most predictive of 
cognitive health among older adults?

Research Question 3: Do the dimensions of 
wellness demonstrate a statistically significant 
mean difference between cognitively impaired 
and cognitively healthy older adults?

Sample

Individuals from the COLLAGE consortium 
who completed a Wellness Assessment Tool (WEL) 
between the years 2007 and 2012 were included in 
the analysis. COLLAGE is a national consortium of 
continuing care retirement communities (CCRC). 
COLLAGE aims to achieve two goals: (a) to improve 
the quality of life for older adults and (b) to establish 
COLLAGE as the leading model for keeping older 
adults across all socioeconomic levels active and 
independent (COLLAGE, The Art & Science of 
Healthy Aging, 2008). Participants who live in a 
CCRC associated with COLLAGE complete yearly 
assessments that provided the data for this 
research: The Community Health Assessment 
(CHA), the WEL, and the Functional Supplement 
(FS). These instruments demonstrate national and 
international internal, test–retest, and interrater 
reliabilities as well as face, content, criterion, and 
predictive validities (Hirdes et al., 1999; Hirdes  
et al., 2008).

A sample of 7,958 unique adults completed the 
WEL and CHA between the years 2007 and 2013. 
Adults younger than 60 who were living in the com-
munity at the time of the assessment were excluded 
from the study. The final sample included 5,604 
community-dwelling older adults from 72 CCRCs 
located in 24 states in the United States.

Measurement

Wellness was measured using the WEL. The 
WEL is a patient-centered instrument that allows 
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patients to express interest in participating or inten-
tion to participate in wellness activities. The tool 
contains items that cover nine core areas: exercise 
and physical fitness, nutrition, social relationships, 
emotional, spiritual, practices affecting health and 
well-being, recreation, sleep, and goals for wellness 
service planning. The assessment data are collected 
through a one-on-one conversation with a qualified 
and trained staff member. The trained staff member 
is a registered nurse, social worker, activities direc-
tor, or fitness staff member (COLLAGE, The Art & 
Science of Healthy Aging, 2008).

Scores for five dimensions of wellness were cre-
ated from 22 items on the WEL that align with 
Hettler’s (1976) theoretical definitions. Table 1 lists 
each wellness dimension and their corresponding 
items from the WEL. Items on the WEL represent 
nominal and ordinal level measurement with many 
dichotomous variables. To convert ordinal, nominal, 
and dichotomous data into meaningful and mathe-
matically comparable interval data, Rasch analysis 
using Master’s partial credit model was conducted 
(Bond & Fox, 2001; Masters, 1988). A Rasch analy-
sis offers the ability to compute the degree or mag-
nitude of wellness a person possesses using a logit 
score (Andrich, 1988). A logit is determined by 
examining the subject’s ability with item difficulty 
(Andrich, 1988). The person’s ability was the level of 
wellness the person demonstrated, and the item 
threshold was the level of wellness associated with 
item. The logit in the Rasch analysis is the probabil-
ity of wellness based on the level of wellness a per-
son demonstrates. Logit values for each item within 
each dimension were summed to create a total score 
for each of the five dimensions of wellness. The item 
internal consistency reliability for each dimension of 
wellness is excellent. Each dimension of wellness, 
social, intellectual, physical, emotional, and spiritual 
has item reliability at 1.00. Additional details about 
the construction of the logit values that created the 
dimensions of wellness scores may be found else-
where (Strout & Howard, 2014).

Cognition was measured using the Cognitive 
Performance Scale (CPS). The CPS is generated 
from items on the CHA, the WEL, and the FS. 
Items that create the CPS and their corresponding 
instrument are listed in Table 2. CHA is a core 
COLLAGE tool that measures health and wellness 
including cognition, communication, vision, mood, 
psychosocial well-being, functional status, conti-
nence, disease diagnosis, health conditions, oral and 

nutrition status, medications, treatments and proce-
dures, social relationships, and environment assess-
ment. The FS is designed to assess impaired older 
adults. The FS represents a set of questions trig-
gered by select CHA responses to collect additional 
information in the areas of cognition, mood and 
behavior, functional status, continence, disease 
diagnoses, health conditions, oral and nutritional 
status, skin condition, medications, treatments and 
procedures, responsibility, social supports, environ-
mental assessment, and discharge potential and 
overall status. CPS scores range from 0 to 5. CPS 0 
equals “cognitive health” or no impairment. CPS 5 
equals “severely impaired cognition.” The CPS is a 
valid and reliable measure of cognition that corre-
lates highly with the Mini Mental Status Examination 
(MMSE; J. N. Morris et al., 1994). The CPS inter-
nal consistency reliability for this sample was α = 
1.00.

Statistical Analysis

Hierarchical multiple regression was used to 
address the first research question: Which of the 
five dimensions of wellness (social, intellectual, 
physical, emotional, and spiritual) is most strongly 
associated with cognition among community-dwell-
ing older adults?

To determine the relationship between the five 
dimensions of wellness (social, intellectual, physical, 
emotional, and spiritual) and cognitive health, dis-
criminant analysis was conducted. To establish cog-
nitive groups and determine membership, CPS 

Table 2.  Items From CHA, WEL, and FS That 
Comprise the Cognitive Performance Scale Score

Instrument Item

CHA Is short-term memory OK?
  What is the level of cognitive skills for daily 

decision making?
  What is the level of ability in making self 

understood?
WEL How would you rate your memory?
  Are you interested in a program to improve 

your memory?
FS Is procedural memory OK?
  What is the level of ability in eating?

Note: CHA = Community Health Assessment; WEL = Wellness 
Assessment Tool; FS = Functional Supplement.
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scores were recoded. Those who scored a zero, 
which demonstrates cognitive health, remained 
coded as 0. Those demonstrating some level of cog-
nitive impairment with a CPS score from 1 through 
5 were recoded to a 1.

Multivariate analysis of variance (Hotelling T2) 
was applied to answer the third research question 
(Does the combined influence of the five dimen-
sions of wellness demonstrate a significant mean 
difference between cognitively impaired and cogni-
tively healthy older adults?).

CPS scores were recoded to 0 = cognitively 
healthy and 1 = cognitively impaired and entered as 
the independent variable; dimensions of wellness 
were entered as dependent variables.

Results

The age range of the 5,604 community-dwelling 
older adults in this sample was 60 to 102 years. The 
ages were normally distributed with a mean of 83 
years and a standard deviation of 6.2 years. Seventy 
percent of the sample was female. Two percent com-
pleted 8th to 11th grade, 12% graduated high school, 
5% attended trade school, 15% attended some col-
lege, 34% earned a bachelor’s degree, and 32% 
earned a graduate degree or above. Eighty-six percent 
of the sample was Caucasian, and 14% represented 
Hawaiian, Black, Asian, American Indian, Hispanic, 
or other ethnicity. Seventy-eight percent of the popu-
lation demonstrated cognitive health, 13% borderline 
intact cognition, 5% mild impairment, 3% moderate 
impairment, and 1% severe impairment.

Research Question 1

Because age and education are strongly associ-
ated with cognitive ability (Koster et al., 2005; 
Livevre et al., 2008; Plassman et al., 2007), age and 
education were entered at Step 1 to determine how 
much of the variance the dimensions of wellness 
explained after controlling for age and education. 
Age and education explained 3% (R2 = .03) of the 
variance in cognition. Age was statistically signifi-
cant (β = .125, p < .001). After entering social, intel-
lectual, physical, emotional, and spiritual wellness 
scores, the total variance explained by the model was 
5% (R2 = .054), F(7, 5,372) = 44.22, p < .001. In the 
final model, three dimensions of wellness were sta-
tistically significant. Emotional wellness demonstrated 
the strongest association with cognition (β = −.080,  
p <.001), followed by physical wellness (β = −.065,  

p < .001), then spiritual wellness (β = −.055, p 
<.001). Intellectual wellness and social wellness 
were not significantly associated with cognition. 
Table 3 presents the hierarchical multiple regression 
results and displays how each dimension contrib-
uted to cognition.

Research Question 2

In the final sample, 22% were cognitively 
impaired and 78% were cognitively healthy. 
Emotional, physical, social, and spiritual wellness 
were statistically significant and predicted 78.1% 
correct classification to the cognitively healthy 
group (χ2 = 187.16, degrees of freedom = 4, p < 
.0001). Intellectual wellness was not statistically 
significant. The standardized discriminant function 
coefficients in order of predictive power were the 
following: emotional wellness (.696), physical well-
ness (.415), spiritual wellness (.311), and social 
wellness (.203). The five dimensions of wellness 
predicted membership in the cognitively impaired 
group for only 3 out of 1,222 adults compared to 
4,373 out of 4,378 cognitively healthy adults. These 
findings may be related to the high percentage of 
older adults demonstrating cognitive health with a 
CPS score of 0 (78%). Adults demonstrating cogni-
tive decline with a CPS code of 1 represented only 
13% of this sample. The cognitive abilities between 
adults demonstrating cognitive health (0) and cog-
nitive decline (1) may not be sensitive enough to 
demonstrate the association with the dimensions of 
wellness.

Table 3.  Hierarchical Multiple Regression Analysis 
Predicting Cognitive Health From Five Dimensions of 
Wellness: Social, Intellectual, Physical, Emotional, and 

Spiritual

Cognitive Performance Score

Predictor ΔR2 β

Step 1 .030***  
  Age .137***
  Education −.094
Step 2 .054***  
  Social wellness −.034
  Spiritual wellness −.055***
  Intellectual wellness −.035
  Physical wellness −.065***
  Emotional wellness −.099***

***p < .001.
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Research Question 3

Cognitively healthy adults demonstrated statis-
tically significant higher mean social, physical, 
emotional, and spiritual wellness than cognitively 
impaired older adults, F(4, 5,595) = 47.57, p < 
.0001. Intellectual wellness was not a statistically 
significant predictor of cognitive health. The 
amount of variance explained was low (partial η2 = 
.03) with a power = 1.00 given the large sample 
size. Table 4 presents how each dimension of well-
ness contributes to the overall multivariate F 
results. The cognitively impaired group had statisti-
cally lower mean wellness scores than the cogni-
tively healthy group.

Discussion

Dimensions of wellness may increase cognitive 
reserve and protect cognition as adults age. 
Scientists have postulated that effective methods to 
reduce the risk of declining cognition may require 
multiple interventions or that more interventions 
may provide greater resilience, or stronger reserves, 
against cognitive deficits as adults age (Strout & 
Howard, 2012; Fratiglioni, Paillard-Borg, & 
Winblad, 2004; Karp et al., 2006). The results of 
this study support these beliefs; cognitively healthy 
older adults in this research study demonstrated 
statistically significant higher mean scores in emo-
tional, physical, spiritual, and social dimensions of 
wellness compared to cognitively impaired older 
adults. After examining the influence of each 
dimension, emotional wellness demonstrated the 
strongest association with cognitive health among 
older adults. Physical wellness and spiritual well-
ness were also associated with cognitive health 
among older adults, but intellectual wellness was 
not. After accounting for the variance of age and 

education, emotional wellness demonstrated the 
strongest association of cognitive ability, followed 
by physical wellness and spiritual wellness.

The results of this research align with previous 
studies that support emotional wellness as a cogni-
tive health protective factor. Positive emotional qual-
ities, strong motivational abilities, and fewer 
depressive symptoms are related to stronger cogni-
tive health among aging adults (L. L. Boyle et al., 
2010; Forstmeier & Maercker, 2008; Kohler et al., 
2010; Wang et al., 2009; Wilson et al., 2007). 
Physical activity and healthy eating comprise the 
physical dimension of wellness in this research. 
Physical wellness was associated with higher cogni-
tive abilities in this study. These results are sup-
ported by previous research finding that time and 
energy spent both in engaging in physical activity 
and consuming a healthy diet protect cognition in 
aging adults (Angevaren et al., 2010; Chang et al., 
2010; Dik et al., 2003; Fratigliono, Paillard-Borg, & 
Winblad, 2004; Laitinen et al., 2006; Lee et al., 
2010; Nurk et al., 2010; Polidori et al., 2009; 
Scarmeas et al., 2009). Finally, previous research 
suggests that purpose in life and high religiosity pro-
tect cognition as adults age (P. A. Boyle et al., 2010; 
Coin et al., 2010). This research suggests that spir-
itual wellness demonstrates cognitive protective fac-
tors among aging adults.

Intellectual wellness and social wellness did 
not demonstrate statistically significant contribu-
tions to cognitive ability among older adults in our 
sample. Although previous studies suggest that 
strong emotional support from social networks at 
baseline protected cognition after a 7.5-year follow 
up and that larger social network size protects cog-
nitive health after postmortem analysis (Bennett  
et al., 2006; Seeman et al., 2001), the findings in 
this study did not support social wellness as a sig-
nificant contributor to cognitive health protection. 

Table 4.  Multivariate Analysis of Variance (Hotelling’s T2) Contribution of Dimensions of Wellness to Overall 
Multivariate F Results

Dimension of Wellness F(1, 5,598) p Partial η2 Power

Emotional 122.680 .0001*** 0.020 1.000
Physical 60.010 .0001*** 0.010 1.000
Spiritual 38.430 .0001*** 0.007 1.000
Social 16.490 .0001*** 0.003 0.980
Intellectual 1.238 .266 0.000 0.199

***p < .001.
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However, this study did not examine adults longitu-
dinally; therefore, the cognitive health protective 
ability of social wellness may not manifest in cross-
sectional designs. Green, Robok, and Lyketsos 
(2008) found that belonging to larger social net-
works was associated with higher scores on the 
MMSE on cross-sectional analysis; however, after a 
11-year follow-up, there was no significant associa-
tion between baseline social networks and MMSE 
scores. Results from Green et al. (2008) suggest that 
smaller social network sizes may be the consequence 
of cognitive health decline, rather than the cause of 
the cognitive health decline. This sample was 
skewed toward cognitively healthy adults (78%), 
which may have overshadowed the consequences 
of declining cognition and the negative influence 
on social networks. In addition, the social wellness 
measurement did not include a variable that exam-
ined the size of the adult’s social network, which 
may be considered for future analysis.

The intellectual wellness score in this research 
was a product of summing logit values from responses 
to items representing six intellectually stimulating 
activities. These activities demonstrated cognitive 
protective factors in previous research. Gilhooly et 
al. (2007) and Lachman et al. (2010) found that 
cognitive stimulating activities protect cognition as 
adults age. However, our findings were not consist-
ent with previous work. More than 65% of adults 
examined in this analysis possessed a bachelor’s 
degree or higher. Additionally, 78% of the adults in 
this sample demonstrated cognitive health. Previous 
research suggests that 12 or more years of formal 
education is positively correlated with cognitive 
health as adults age (Koster et al., 2005; Livevre et 
al., 2008; Plassman et al., 2007). Educational 
achievement in our sample may have overshadowed 
the benefit of cognitvely stimulating activities.

Limitations

The sample that provided the data for this study 
was homogenous; 78% of the population was cogni-
tively healthy; 80% advanced their education beyond 
high school; 70% of the sample was female. Examining 
a population with greater heterogenity would 
strengthen the ability to profile older adults’ dimen-
sions of wellness. However, despite the limitations 
associated with deriving statistically significant out-
comes from a homogenous sample, this sample pro-
vides some evidence that dimensions of wellness are 

associated with congitive health as adults age. The 
adults in this sample are cognitively healthy, living 
independently in the community, and demonstrate 
high wellness in each dimension compared to those 
who are cognively impaired. The final limitation in 
our study is the method used to measure cognition. 
The CPS ranges from 0 to 5 (0 = cognitively healthy 
and 5 = severe impairment), this narrow range may 
not be as sensitive as other cogntiive measurement 
methods; however, the CPS does correlate strongly 
with the MMSE (J. N. Morris et al., 1994).

Implications

Nurses need to take leadership roles in interdis-
ciplinary public health campaigns that educate older 
adults about the cognitive health benefits of emo-
tional, physical, and spiritual wellness. Maintaining 
cognitive abilities is a priority for aging adults (Phelan 
et al., 2004). Older adults believe that cognitive abil-
ity is associated with living well (Laditka et al., 
2009). However, older adults report that they do not 
read or hear about strategies to help them protect 
their cognition (Friedman et al., 2009). Creative 
public health campaigns to promote cognitive health 
protection by improving emotional, physical, and 
spiritual wellness may lead to greater cognitive pro-
tection for the majority. Nurses and health care pro-
viders should assess patients holistically. Emotional 
wellness demonstrated the strongest association with 
cognitive health; therefore, developing population-
based interventions designed to improve emotional 
wellness may reduce the risk of cognitive decline for 
the majority. However, if an older adult is not willing 
or able to improve his or her emotional wellness, 
providers may suggest other interventions about 
which the older adult is motivated and confident to 
perform. In addition, older adults could be encour-
aged to participate in multiple wellness interventions 
to develop stronger cognitive reserves. Future work 
should focus on an effective nurse-led interdiscipli-
nary cognitive health education tool that nurses and 
other care providers could provide patients.

Future Research

Future research that examines the protective 
influence of all six dimensions of wellness on cogni-
tive health as adults age, using a longitudinal- 
prospective design is needed. The dimension of wellness 
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that demonstrates the strongest protective ability 
over time may be examined. Low-level wellness in 
one or more dimension may be a prodromal symp-
tom of impaired cognition rather than a protective 
factor (Green et al., 2008).
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