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Abstract

Objective—To determine if positive emotion modifies the relationship between cognitive
impairment and Activities of Daily Living disability status over 10 years in Mexican American
adults aged 75 years and older.

Methods—A retrospective cohort design using data from the Hispanic Established Populations
for the Epidemiologic Studies of the Elderly. 2,674 participants aged 75 years and older were
included and followed over 10 years. Cognition was measured using the mini-mental state
examination, positive emotion was measured using four questions from the Center for
Epidemiologic Studies Depression Scale, and disability was measured using 7 Activities of Daily
Living items. A series of Generalized Estimating Equations models were used, with the initial
analysis including those with disability at baseline and subsequent analyses excluding disability at
baseline.

Results—Positive emotion and cognitive impairment consistently decreased and increased risk
for Activities of Daily Living disability, respectively. Positive emotion was a significant modifier
in the cross-sectional analysis, and was not a statistically significant modifier in the longitudinal or
predictive series analysis.

Conclusion—Positive emation and cognitive impairment differentially affect the risk of
developing Activities of Daily Living disability. Further research is needed to explore the
interaction of positive emotion and cognitive impairment, and to identify appropriate interventions
that address the specific cognitive and emotional needs of older Mexican Americans.
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Introduction

Over the past few decades there has been a proliferation of research examining the role of
emotions on physical health and recovery. Positive emotion is associated with increased
longevity and better health outcomes for both healthy and diseased populations (1-4).
Further benefits of positive emotion include enhanced pain management and decreased
anxiety, cortisol output, hypertension, and risk of disability (3,5,6). Many of the observed
benefits for positive emotion on health outcomes have been found among older adults (5,6).
In a study by Ostir et al, each unit increase in positive emotion among older adults
significantly reduced the risk of frailty by 3% (7) and in a study by Xu and Roberts, positive
emotion predicted a 10% lower risk of mortality in adults aged 55 years and older (8). These
findings are important given the current aging shift in the United States.

Due to improvements in healthcare, there is an increase in the number of adults aged 65
years and older (9). It is projected that by the year 2030, the United States will have 74
million older adults (10). The older adult population of the United States is also becoming
increasingly diverse. The number of older Hispanic adults is expected to increase from
nearly 300,000 older adults in 2012 to projections of 800,000 in 2030 and 1.5 million in
2050 (11). This projected increase makes it important to gain a better understanding of the
unique health needs of the older Hispanic population.

The majority of Hispanics living in the United States are of Mexican origin (12). Mexican
Americans have a higher prevalence of impaired cognition, diabetes, cardiometabolic
conditions, infectious diseases, and obesity compared to non-Hispanic White Americans
(7,13-15). Furthermore, Mexican Americans are more likely to live in poverty and less
likely to have healthcare access than non-Hispanic Whites (7,16,17). These factors lead to
Mexican Americans being susceptible to poor physical functioning and disability (18,19).

Factors affecting the progression of disability among older Mexican Americans must be
identified. Studies have demonstrated the role of positive emotion in ameliorating the risk of
incident disability among older Mexican Americans with arthritis, despite arthritis being a
significant risk factor for disability (5). Additionally, cognitive impairment is associated with
incident disability in older Hispanic adults (20-22). Raji and colleagues (20) found older
Mexican Americans with impaired cognition had a 58% higher chance for disability
compared to those with normal cognition.

A previous study found that positive emotion can modify the relationship between cognition
and physical function of the lower body (23). However, there are no studies investigating
how positive emotion may interact with cognition to modify the relationship with disability
in the general population nor among older Mexican Americans. We examined the interaction
between positive emotion and cognition on risk of incident disability in a large sample of
community-dwelling older Mexican Americans. Positive emotion was hypothesized to
modify the relationship between cognition and incident disability in activities of daily living.
The findings of this study will provide important evidence to guide future research and
clinical decisions to ameliorate the risk of disability.
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This study used data from the Hispanic Established Populations for the Epidemiologic
Studies of the Elderly. The Hispanic Established Populations for the Epidemiologic Studies
of the Elderly is a multistage, stratified sample representative of community-dwelling
Mexican-American elderly, at least 65 years of age, and living in Arizona, California,
Colorado, New Mexico, and Texas. The data were collected over 8 waves from 1993/94 to
2012/13. Each follow-up wave was 2-3 years apart and information was gathered via
interview and assessment in the participant’s home. At the 51 wave, 902 participants aged
75 years and older were added to the sample (2004/05). Information on sampling and data
collection was gathered from the National Archive of Computerized Data on Aging, Inter-
university Consortium for Political and Social Research, and has been published elsewhere
(5,24). This research used the publicly available waves 1-8, downloaded from the National
Archive of Computerized Data on Aging website, and was therefore exempt from review by
the institutional review board at the University of Texas Medical Branch.

Inclusion/Exclusion Criteria—Adults 75 years and older were included. Individuals
missing data on cognition, positive emotion, or disability in all observation waves were
excluded. This sample was used for the first analysis model. Then, in order to study incident
disability, individuals with limitations for one or more activities of daily living at baseline
were excluded.

Figure 1 illustrates the sample selection process. Initially, there were 2,916 adults aged 75
years and older. After excluding those missing data across all four observation waves for
disability, cognition, or positive emotion (N 242) there were 2,674 participants included in
the sample for model 1. Next, in order to study incident disability, those with disability at
baseline (N = 701) and missing all baseline observation of any key variables (N = 4) were
excluded. The final sample used for models 2 and 3 included 1,969 participants.

Those participants excluded from the analytic sample were older, were more likely to be
female; cognitively impaired; married; non-smokers; had history of a heart attack, high
blood pressure, hip fracture, stroke, diabetes, and arthritis; required a proxy or proxy
assistance to complete the interview; had higher BMI and negative emotion; and had less
positive emotion and education. All differences were statistically significant p < 0.001.

Disability—Disability was assessed using self-reported answers to the 7-item version of the
Katz Activities of Daily Living (ADL), which has been used frequently with older Hispanic
adults (5,21,25). Participations were asked about their ability to walk across a small room,
bath, brush their teeth, dress, eat, transfer from a bed to a chair, and use the toilet. They were
asked if they were able to complete each task independently without help, if they need help
to complete the activity, or if they could not complete activity at all. Disability was
dichotomized as “no” (able to perform all ADLs without help) or “yes” (needed help with or
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were unable to complete one or more of the ADLSs). Disability was assessed at baseline and
each follow-up wave.

Cognition—The Mini Mental State Exam (MMSE) was used to assess cognition (26). The
MMSE is the most common measurement tool used for studies on cognitive aging (27-29).
The MMSE assesses several cognitive domains over 19 items; e.g., attention, memory,
orientation, and language. Versions were available in both English and Spanish to suit the
individual’s needs (30). The MMSE score is a continuous variable with possible scores
ranging from 0 to 30. Due to the strong relationship between cognitive impairment and
disability (20-22), we dichotomized the MMSE as poor/low cognitive function (< 21) and
normal/high cognitive function (>21) (31; 32) in order to specifically study those with
cognitive impairment. This dichotomy is standard when using the MMSE among aging
populations with low levels of education and it has been validated for classifying impaired
cognition in older Mexican Americans (28). Cognition was assessed at baseline and each
follow-up wave.

Positive Emotion—The positive emotion summary score was created from the four items
relating to positivity in the Center for Epidemiologic Studies Depression Scale (33). The
four statements are: “| felt that | was just as good as other people”, “I felt hopeful about the
future”, “I was happy”, and “I enjoyed life.” Participants rated their response to statements
from 0 (“rarely or none of the time™) to 3 (“most or all of the time”). The score for this scale
was created by adding the scores from the responses of the four items: range = 0-12. Higher
scores indicate higher positive affect. This is the measure used in many studies investigating
positive emotion within this population and has high internal consistency (alpha = 0.80) and
is weakly correlated (r = —0.25) with the remaining 16 items on negative emotions (5,7).
Positive emotion was assessed at baseline and each follow-up wave.

Covariates—Socio-demographic and medical characteristics were controlled for in this
study. These variables included age, sex, marital status, and years of education, arthritis,
diabetes mellitus, heart attack, hypertension, stroke, body mass index, negative emation
(31,34), and smoking status. Age, BMI, education, and negative emotion were included as
continuous variables. Marital status was dichotomized as married or not married. Not
married included not married, divorced, or widowed. Participants were asked if a doctor ever
told them they had arthritis, diabetes, heart attack, hypertension, or stroke; the answers were
all dichotomous yes or no. Sex was also dichotomized as male or female. Negative emotion
was calculated by totaling the remaining items of the Center for Epidemiologic Studies
Depression Scale after removing the 4 items pertaining to positive emotion (35).

Statistical Analysis

Descriptive characteristics and comorbidities were examined at baseline for the final sample
after excluding individuals who were disabled at baseline (see figure 1). Those who never
became disabled were compared to those who eventually became disabled. Additionally,
those included and those excluded from the study were also compared to each other. T-tests
were used for continuous variables and chi-square contingency tables for categorical
variables.
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To test the modifying effect of positive emotion on the relationship between cognition and
disability, we used a series of Generalized Estimating Equations models. Generalized
Estimating Equation modeling is appropriate for longitudinal data as it provides dependable
estimators of the regression coefficients and of variances under weak assumptions in respect
to the correlation between repeated observations of subjects (29). Because Generalized
Estimating Equation modeling handles unbalanced data, participants with some missing
information were included in the study until their last interview date (36). Due to the
complex nature of the relationship between cognition and emotion (37), we employed
multiple models for a thorough investigation of this interaction. The paragraphs below
explain the differences between the models used. We controlled for all the covariates
described above in all three models.

In model 1, cognition, positive emotion, and ADL scores from each wave were included.
The data were structured to conduct a series of cross-sectional analyses and provide an
overall association between cognitive impairment and ADL disability. The interaction term
for positive emotion-by-cognition was included to determine if positive emotion had a
modifying effect on the overall relationship between cognitive functioning and disability
prevalence.

For models 2 and 3, individuals with disability at baseline were excluded. Model 2 assessed
if baseline positive emotion had a moderating effect on the longitudinal relationship
between baseline cognition and incident disability over time. Step 1 included a 3-way
interaction for positive emotion-by-cohort-by-time, as well as each of the 3 paired
combinations: cognition-by-positive emaotion, cognition-by-time, and positive emotion-by-
time. Non-significant interaction terms were removed; however, cognition-by-time and
positive emotion-by-time interaction terms were kept in the model, regardless of significance
level, as the focus was on incident disability over time.

For model 3 the data were restructured to conduct a predictive series analysis of the
moderating effect of positive emotion on the relationship between cognition and incident
disability by the next observation. Disability at baseline was excluded, and cognition scores
from each wave were aligned with ADL disability status from the next wave; i.e., baseline
cognition predicted disability at the 2" observation, the 2"d observation of cognition
predicted disability at the 3™ observation, etc. This model also included a positive emotion-
by-cognition interaction term.

The culmination of these three models provided us with a comprehensive view of how
positive emotion interacts with cognition and disability in older Mexican Americans. All
analyses were two-tailed with p < 0.05 and performed using IBM SPSS 23.

Table 1 compares population characteristics between those who never had an ADL disability
to those who experienced incident ADL disability. Those who experience incident ADL
disability were more likely to be older, female, and cognitively impaired; have a history of
hip fracture, diabetes, and arthritis; and have higher BMI and less education. There were no
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significant differences in marital status or smoking status; history of heart attack, high blood
pressure, or stroke; or positive or negative emation.

Table 2 shows the results of model 1, which included a series of cross-sectional analyses
using an interaction term of cognition by positive emotion. This tested the overall
association between the cognition-by-positive emotion interaction term and concurrent
disability across all observations. In this model, impaired cognition, positive emotion, time,
and the interaction between cognition and positive emotion were all statistically significant.
The largest predictive factor for disability was impaired cognition, demonstrating 2.73
higher odds of having disability than those without impaired cognition. Time was the next
largest predictor of disability, with each subsequent wave increasing the odds by 49%.
Positive emotion was protective against disability, with each unit increase in positive
emotion decreasing the odds of disability by 11%.

Lastly, positive emotion also modified the overall relationship between impaired cognition
and disability (OR 0.95, 95% CI: 0.90, 0.99). The modifying effect of positive emotion is
graphed in figure 2. This illustration clearly shows that individuals with impaired cognition
always have higher probabilities of ADL disability. However, as positive emotion increases,
the overall disability risk and the difference in risk between impaired cognition and not
impaired cognition decreases considerably.

Table 3 shows the results of Model 2, which examined the interaction of baseline positive
emotion and baseline cognition on incident ADL disability over time. Step 1 included a
three-way interaction term for cohort-by-cognition-by-time, but it was not statistically
significant (OR 1.02 [95% CI 0.97, 1.06]). Baseline positive emotion did not modify the
effect of baseline cognition on incident disability over time. In step 2, the three-way
interaction was removed, and three separate interaction terms, cognition-by-positive
emotion, positive emotion-by-time, and cognition-by-time, were examined. Cognition-by-
positive emotion was not statistically significant (OR 1.05 [95% CI 0.97, 1.13]). Baseline
positive emotion did not modify the relationship between baseline cognition on incident
disability. This interaction term was removed in step 3, which included the main effects plus
the two remaining interaction terms. In this model only time and cognition-by-time were
statistically significant.

Table 4 shows the results of Model 3, which included time-varying variables to test whether
positive emotion and cognition status over time were associated with relatively short-term
incident ADL disability. An interaction term of cognition-by-positive emotion was included
in the first step. This interaction term was not significant (OR 1.01 [95% ClI: 0.95, 1.07]).
Positive emotion did not modify the relationship between cognition and incident ADL
disability at the subsequent wave. The term of cognition-by-position emotion was removed
and the final step included the main variables, while controlling for socio-demographic and
medical covariates. Cognition, positive emotion, and time were all significant predictors of
incident ADL disability. Individuals with impaired cognition had 57% higher odds of
developing incident ADL disability than those with intact cognition. Positive emotion had a
strong protective relationship against incident ADL disability, with each unit increase
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decreasing the odds of developing ADL disability by 5%. Lastly, with each observation
participants’ odds of incident disability increased by 66%.

The main effects of model 3 step 2 are plotted in figure 3. Consistent with earlier models,
participants with impaired cognition have a higher probability of developing ADL disability
compared to those without cognitive impairment. For both groups, the higher the positive
emotion score, the lower the probability of developing ADL disability.

Discussion

This study examined if positive emotion modified the relationship between cognition and
disability. We found this relationship to be statistically significant in our first, cross-sectional
model. Positive emotion was hypothesized to be a modifier, based on the similar
mechanisms by which cognition and positive emotion alter disability. Prior research suggests
cognition and positive emotion have behavioral components (21,38,39) and neurological/
neurochemical components (40-44). Behaviorally, impaired cognition may decrease an
individual’s desire to engage in physical activities to maintain strength needed for
independence (Raji et al., 2005) and positive emotion may increase an individual’s
likelihood to maintain an active lifestyle, despite impairments or disease (39,45).

Neurologically, age related cognitive decline is often related to, and proceeded by, structural
changes in the brain (46). Cognitive impairment may be an early indicator of neurologic
deficits that may affect physical function later on (43). A common area for atrophy is the
prefrontal cortices (43,46). Correspondingly, one study found that positive emotion produced
significant brain activation in the prefrontal cortices, while simultaneously exhibiting an
increase in dopamine (40), a neurotransmitter that plays an important role in neuroplasticity
and recovery (40-42). Given that neurons that fire together wire together (41), along with
the role dopamine plays in neurologic recovery, we hypothosized that the neurologic benefits
of positive emotion would interact with the effects associated with impaired cognition and
prevent incident disability over time.

Positive emotion was a significant modifier in the cross-sectional analysis of the relationship
between cognition and disability. The difference in probability for disability between those
with and without cognitive impairment decreases as positive emotion increases. This result
suggests important implications at the community level. Monitoring and maintaining
physical activity, such as reaching your target number of steps each day, has been wide
spread at the population level (47). However, mental and emotional health may have a direct
impact on physical health as well. It may be important to emphasize that adults take care of
themselves from a whole-person approach. For example, prior work suggests that setting and
attaining personal goals, maintaining social supports, and developing specific strategies for
coping with stress are associated with increased positive emotion (39,48).

A lot has been written regarding positive emotion’s ability to maintain health and facilitate
recovery in young and old alike (2,3,8,39). However, less information is available on
positive emotion’s relationship with cognitive status and existing research has not
considered the potential interaction of these two important variables on physical function.
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Ostir et al. (34) investigated positive emotion’s role in recovery from stroke post discharge
from rehabilitation and found individuals with high positive emotion had higher cognitive
status at follow-up compared to those with low positive emotion. Santos et al. (38) studied
the impact of mood on cognitive performance among community dwelling individuals in
Portugal. They showed that positive emation stimulated cognitive ability and was protective
of cognitive decline over time.

Positive emotion was not a significant modifier in the longitudinal or predictive series
analyses on incident disability. Additionally, the main effect of positive emotion was not
statistically significant in the longitudinal analysis, but was statistically significant in the
predictive series. It is possible that emotional states may be quite dynamic by nature. When
examining the association between baseline positive emotion and incident disability over 10
years, fluctuations in participants’ emotional state, and any influence those changes had on
disability onset, may have been missed. In the predictive series, positive emotion was
significantly associated with disability onset at the next wave. As other studies that have
demonstrated positive emation as a protective factor for disability have had shorter follow
up, such as 3 months (35) or 2 years (5). Thus, positive emotion may best be used as a time-
varying variable or in shorter longitudinal studies.

Cognition was a significant predictor of disability in the cross-sectional and the predictive
series analyses. Cross-sectionally, impaired cognition was strongly associated with disability
prevalence and increased the odds of ADL disability by 2.7. A prior cross-sectional analysis
with older Mexican Americans found a significant relationship with instrumental activities
of daily living, but not with ADL disability (13). It is possible that this study’s size (N =
1,969) compared to the prior research (N = 425) provided more statistical power.
Furthermore, instead of being a single snapshot in time, these results are the overall
association of cross-sectional analyses over 4 observation waves, allowing for a more in-
depth assessment.

In the longitudinal analysis, cognition-by-time was a significant predictor of disability, but
cognition was not. While a majority of the existing research has found a statistically
significant relationship between baseline cognition and disability (20-22,49), there have
been some studies that mirror these results. Jagger, Spiers, and Arthur (50) studied older
adults over 11 years and found that MMSE at baseline was not significantly associated with
incident ADL disability, but time-varying measures of the Information/Orientation sub-test
of the Clifton Assessment Procedures for the Elderly were significantly associated. These
inconsistencies emphasize the need for further research to delineate the appropriate way to
study the relationship between cognitive impairment and incident disability.

Our study has limitations. First, there is a lack of causality due to study design. Second,
disability was over-simplified as activity only, without incorporating the environmental
factors or the individual’s ability to participate in life situations. By assessing disability as
the need for assistance with any one ADL it is possible to show an inflated prevalence of
disability. Additionally, it is possible that high levels of impaired cognition may have altered
the participants’ ability to accurately report their ADLs. Lastly, another limitation is our

Disabil Rehabil. Author manuscript; available in PMC 2019 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Jarvis et al. Page 9
missing data due to attrition from death or loss to follow-up. Many participants became
missing before a diagnosis of disability and were therefore included as never disabled. It is
possible that during the 2-3 years between observations participants became disabled and
declined rapidly resulting in institutionalization or even death.

Conclusion

Positive emotion and cognition largely influence the maintenance of health and the risk of
developing ADL disability. These analyses provided evidence that time varying cognition
and positive emotion had a strong association with disability prevalence and with predicting
disability at the subsequent wave. Impaired cognition increases risk of ADL disability and
positive emotion decreases the risk of ADL disability. However, the main effects of baseline
measures only were not significant in predicting ADL disability over time. Lastly, in cross-
sectional analyses, positive emotion modified the relationship between impaired cognition
and prevalence of ADL disability among older Mexican Americans. This is the first study
that we are aware of to investigate the interaction between positive emotion and cognition on
ADL disability, and as such continued research is needed. Next steps to determine if these
findings are due to the influence cognition and positive emotion have on health behaviors,
neurological responses, or a combination of the two would be beneficial. Future research is
needed to develop a better understanding of the influence of positive emation on cognition
and the outcomes improved by the interaction of these two characteristics. These future
studies should include subgroup analyses, such as those who maintain high levels of positive
emotion over time or a more detailed categorization of cognitive levels. This would pave the
way for generating interventions to increase positive emotion as a strategy to potentially
delay cognitive impairment. This work has the potential to sustain health, prevent disability,
and enhance quality of life, which is important for populations such as older Mexican
Americans who are pre-disposed to depression, chronic illness, and disability.
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. Promoting emotional well-being may be protective against incident disability

. Cognitive impairment significantly predicts incident disability in activities of

Implications for Rehabilitation

for older adults.

daily living and should be considered an early indicator of impending
disability for older adults.
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Figure 1.
Sample selection from Hispanic Established Populations for the Epidemiologic Studies of

the Elderly Data
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Probability estimates from the cross-sectional relationship between cognition, positive
emotion, and disability.
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Probability estimates of incident Activity of Daily Living disability in predictive series

Disabil Rehabil. Author manuscript; available in PMC 2019 June 01.




1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Jarvis et al.

Table 1
Descriptive characteristics of the final sample
No Disability  Disability Total
N 1141 828 1969
Cognitively Impaired 27.78% 33.82% 30.32%
Male 47.24% 35.75% 42.41%
Married 53.02% 54.71% 53.73%
Smoker/Former Smoker  46.45% 44.20% 45.51%
Heart attack 12.18% 12.92% 12.49%
Blood pressure 51.71% 54.47% 52.87%
Hip fracture 3.42% 5.80% 4.42%
Stroke 6.92% 8.45% 7.57%
Diabetes 25.24% 29.95% 27.22%
Arthritis 40.75% 53.38% 46.06%
Completed by participant  95.09% 95.05% 95.07%
Mean (SD)
Age 79.82 (4.07)  80.38(3.68) 80.05 (3.92)
Education 5.2 (4.08) 461(39)  4.95(4.02)
Body mass index 26.84 (4.56) 27.33(4.86) 27.04 (4.69)
Cognition 23.96 (4.66)  23.03 (4.68) 23.57 (4.69)
Positive Emotion 9.46 (2.95) 9.52 (2.83) 9.48 (2.90)
Negative Emotion 5.91 (6.87) 6.44 (7.19) 6.13 (7.01)
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Table 2

Model 1: Cross-sectional series of cognition and positive emotion on ADL disability.

Variables OR (95% CI)

Impaired Cognition (Not impaired cognition)  2.72 (1.74, 4.27)

Positive Emotion 0.89 (0.86, 0.92)
Time 1.49 (1.40, 1.59)
Impaired Cognition * Positive Emotion 0.95 (0.90, 0.99)

Socio-demographic and medical variables controlled for: age, sex, education, marital status, body mass index, smoking status, diabetes, heart
attack, stroke, high blood pressure, hip fracture, arthritis, and negative emotion.

(Reference group in parentheses)
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Model 2: Baseline cognition and positive emotion predicting incident disability over time

Table 3

Variables

Step 1
OR (95% CI)

Step 2
OR (95% CI)

Step 3
OR (95% CI)

Impaired Cognition

Positive Emotion

Time

Positive Emotion * Time

Cognition * Time

Cognition * Positive Emotion

1.00 (0.31, 3.22)
0.99 (0.93, 1.06)
2.72 (2.17,3.42)
1.00 (0.98, 1.03)
1.01 (0.64, 1.61)
1.00 (0.89, 1.13)

0.69 (0.31, 1.51)
0.98 (0.92, 1.04)
2.62 (2.14,3.21)
1.01 (0.99, 1.03)
1.17 (1.02, 1.33)
1.05 (0.97, 1.13)

1.04 (0.74, 1.47)
1.00 (0.95, 1.06)
2.68 (2.18, 3.29)
1.01 (0.99, 1.03)
1.17 (1.02, 1.33)

Page 19

Cognition*Positive Emotion*Time  1.02 (0.97, 1.06)

Socio-demographic and medical variables controlled for: age, sex, education, marital status, body mass index, smoking status, diabetes, heart
attack, stroke, high blood pressure, hip fracture, arthritis, and negative emotion
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Table 4

Model 3: Predictive series of current cognition and positive emotion predicting incident disability at next
observation.

Step 1 Step 2
Variables OR (95% ClI) OR (95% ClI)
Impaired Cognition 1.44(0.79,2.61) 1.57(1.30, 1.90)
Positive Emotion 0.95(0.91,0.99) 0.95(0.92, 0.98)
Time 1.66 (1.51,1.82) 1.66 (1.51,1.82)

Impaired Cognition * Positive Emotion  1.01 (0.95, 1.07)

Socio-demographic and medical variables controlled for: age, sex, education, marital status, body mass index, smoking status, diabetes, heart
attack, stroke, high blood pressure, hip fracture, arthritis, and negative emotion.
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