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Abstract

Aims: This study aimed to evaluate the association between memory impairment and its risk and
protective factors, focusing on demographic and health-related variables among older adults in

Indonesia.

Method: The data analyzed were the Indonesian Family Life Survey-5 (IFLS-5) using cross-
sectional variables of 4236 older adults aged 60 years and over included in the 2015*round.
Memory impairment was assessed by immediate word list recall from the Telephone, Interview
for Cognitive Status (TICS). Sociodemographic factors and multiple health variables were
included as predictors. Data were analyzed using frequency analyses‘bivariate and stepwise

logistic regression tests.

Result: Among 4236 older adults, 49.7% were male and'50.3% were female. Stepwise backward
analyses showed that memory impairment was independently associated with older age, being
female, or not in a union (unmarried, separated, divorced, or widowed), having obtained low
levels of education, living in asrural‘area, reporting low life satisfaction, low social capital,
higher dependency, and having clinical depression. Only moderate (but not high or low) physical
activity levels were associated'with a lower risk. Being underweight increased the risk, but being

overweight/obese’(as assessed by BMI) protective factors for a lower immediate recall score.

Conclusion: Increasing education and continued engagement of older adults in psychosocial
activities, including moderate physical activity, improving mental health, preventing weight loss,
and maintaining functional ability to decrease dependency, are associated with increased

episodic memory, especially in non-married and older women in rural areas of Indonesia.
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Introduction

Around 36% of older adults in South East Asia live in Indonesia, which has an older population
of over 16 million people. This number increases each year as public health, medicine, and
socioeconomic development advance. At a global level, life expectancy at birth has reached 72.3
years.[1] In 2015, the prevalence of dementia was estimated to be 5.2% among older Indonesian
adults, affecting almost 800 thousand people (of 16 million older people).[2] Aging.often harms
health, but aging is not necessarily causing age-associated declines in healthrand function.[3,4]
Episodic memory is typically the first cognitive domain that can change subclinically and is
sensitive to the effects of aging.[5] The episodic memory function can be assessed using a free

recall test consisting of immediate and delayed recall.[6]

The utilization of cognitive assessment tools involving ‘immediate recall, such as Freee and Cued
Selective Reminding Test (FCSRT-FR) and Logical. Memory | immediate recall (LM-IR), which
is a subtest of the Wechsler Memory Scale=Revised, was shown to have the predictive ability
towards dementia.[7] Derby et al./showed that FCSRT-FR and LM-IR showed significant
diagnostic accuracy in screening for predementia Alzheimer’s Disease (AD). FCSRT-FR
diagnostic accuracy was shown to,be comparable with APOE €4 status. The study by Younan et
al. showed that external pollution, primarily particulate matter 2.5, increased the risk of AD and
caused a greater decline in immediate recall and new learning, but did not associate with delayed
recall decline.[8] Luke et al. found that the increased oxidative stress marker (F2-Isoprostanes)
was associated with impaired verbal episodic memory (immediate and delayed recall).[9] The
increase of viscoelasticity of hippocampus measured using Magnetic Resonance Imaging (MRI),
which indicates the reduction of tissue integrity, was significantly correlated with lower Verbal

Paired Associates immediate recall subtest (VPA-IM) score in a study by Hiscox et al.[10]



In multiple studies, cognitive impairment in the early stage of AD often begins with impairment
in episodic memory.[8,11] There is no definitive tool in diagnosing AD in living patients until
now. Still, multiple diagnostic tools have been established, such as measurement of amyloid-beta
with PET imaging, volume measurement of hippocampal dan frontal cortex using MRI, or
amyloid-beta oligomerization and fragments measurement in cerebrospinal fluid. Utilization of
these tools was challenging because these tests are invasive, expensive, dan time-consuming in
the context of screening. Therefore, cognitive assessment tools, particularly iavolving episodic

memory or immediate recall, might help screen for dementia or predementia stage.

Healthy aging can be reflected in good cognitive function in older adults. Cognitive functions are
associated with multiple factors, such as demographic factors, cemorbidities, disability, social
capital, and psychosocial profiles.[2,4] Study by Olayat al. investigating multiple trajectories of
verbal episodic memory in English oldersadults “showed that many factors, including
sociodemographic, depression, and chronic conditions, modulated the decline of episodic
memory in low and high episodic score,groups at baseline after ten years of follow up.[12] It is
essential to know factors affecting,immediate recall since it predicts the progression of older
adults to AD. Until now,.therezwas no study involving Indonesian older adults identifying the
potentially modifiable factors of episodic memory, particularly immediate recall. Therefore, we
aim to evaluate the associations between memory impairment (measured by immediate recall)
and associated risk factors (e.g., demographic and health variables) among older adults in

Indonesia.



Methods
Study Designs and Participant

Data were taken from the Indonesia Family Life Survey-5 (IFLS-5) collected in 2014-2015. The
IFLS-5 is a cross-sectional study with a multistage stratified sampling design covering several
major regions in Indonesia.[13] A total of 4236 individuals aged 60 and over with_cognitive

function measurements were included. We followed the methods of Pengpid et al.,(2019.[14]

Measures

Memory impairment was measured by reading participants the lists of ten Indonesian nouns
which they had to recall without prompting or cues. Respondents were randomly assigned to one
of the four recall tasks drawn from four categarized word lists. The immediate recall score was
classified into (1) high (score 6-10), (2) medium (score 3-5), and (3) low (score 0-2). Low scores

were considered as memory impairment.[13]

The functional capability was‘measured using six items from the Katz Activity of Daily Living
(ADL) index (bathing, dressing, taileting, transference, continence, and feeding) and six items of
the Lawton Instrumental/Activity of Daily Living (IADL) index (shopping, food preparation,
housekeeping;“laundry, taking medications, and handling finance).[15,16] ADL and IADL were
then classified into ‘independent” and ‘dependent,” with having difficulty in at least one of the

items indicating dependency.

Sociodemographic factors included age, sex, marital status, education, residential status, region

(rural or urban and location, see below), and subjective economic status. Age was classified into



three groups (60-69 years, 70-79 years, and >80 years). Marital status was grouped into married
or co-habiting vs. never married, separated, widowed, or divorced. Educational level was
grouped into high (>9 years of schooling) and low (< 9 years of education). Regions were
grouped into Sumatra, Java, and ‘other’ (comprising Kalimantan, Sulawesi, Bali, and West Nusa
Tenggara). Subjective economic status was assessed using the question “Please imagine a six-
step ladder where on the bottom stand the poorest people and on the highest step stand the richest
people. On which economic step are you today?” with answers ranging from (1) poorest to (6)
richest, which was grouped into ‘poor’ (if at step 1 and 2), ‘medium’ (step 3'and 4), and ‘rich’

(step 5 and 6).

Using standardized instruments, the body mass index (BMW), was‘calculated using measured
height and body weight. The Asia Pacific Classification ‘was used to classify BMI into

Underweight, Normal, and Overweight/Obese {17]

Self-perceived health status was assessed using the question “Please think about your health.
How healthy do you feel?”, with(four_options ranging from ‘very healthy’ (option 1) to
‘unhealthy’ (option 4), which/were regrouped into ‘healthy’ (option 1 and 2) and ‘unhealthy’

(option 3 and 4).

Chronic health «conditions were assessed using the self-reported questions whether the
participants had+been diagnosed by a doctor, paramedic, nurse, or midwife with hypertension,
diabetes, tuberculosis, chronic pulmonary disease, brain injury, psychological problems, memory
problems, cardiac disease, stroke, kidney disease, arthritis, cancer, hearing or visual problems, or
high cholesterol. This variable was later classified into ‘none’ vs. ‘one or more chronic

morbidities.” The treatment status of the participants was not considered in the study design.



Life satisfaction was measured using the question “Please think about your life as a whole. How
satisfied are you with it?” with five answers ranging from ‘completely satisfied’ (option 1) to
‘not at all satisfied” (option 5). This variable was later regrouped into high life satisfaction

(option 1 to 3) vs. low life satisfaction (option 4 to 5).

Social capital was measured with questions regarding activities in the past 12 months, such as
participation in community meetings, volunteering, being involved in neighborhoed activities,
and engaging in religious activities. High social capital was defined as participantS who had

participated at least in one of the mentioned activities.

The International Physical Activity Questionnaire short version (IPAQ=S7S) was used to assess
the intensity of physical activity. The classification was<based, on IPAQ protocol into ‘low,’

‘moderate,” and ‘high.’[18]

Falls were measured using the question “In the last two years, have you ever fallen?” with the

classification of (1) ‘no’ and (2) ‘yes.’

The question from the Center for Epidemiologic Studies Depression Scale (CES-D 10), which
was “How often did you feel lonely in the past week?” was used to assess loneliness, with four
options ranging from™ ‘rarely or not at all’ (option 1) to ‘most of the time’ (option 4).[19]

Loneliness was reclassified into ‘not lonely’ (option 1 to 2) and ‘lonely’ (option 3 to 4).

Depression was also measured using items from CES-D 10. Clinical depression was defined as
having a score higher than 10.[19] The treatment status of the participants was not considered in

the study design.



Five items were included from the Patient-Reported Outcomes Measurement Information System
(PROMIS) on sleep disturbance, and sleep impairment measures were used to measure insomnia,

with a score ranging to 40.[20,21] Insomnia was defined as having a score higher or equal to 21.

Tobacco usage was measured using questions “Have you ever chewed tobacco, smoked a pipe,
smoked self-enrolled cigarettes, or smoked cigarettes/cigar?” with two options of no and yes, and
“Do you still have the habit or have you quit?”, with options of ‘have quit’ and ‘current use’ if
the participants had a history of tobacco use. Later, tobacco usage wasyclassified into

‘never/former’ and ‘current smoker.’

Statistical Analysis

Descriptive analyses were calculated using frequencies. Comparison of characteristics between
those with memory impairment and these without was analyzed using bivariate logistic
regression. The association between _dependent and independent variables was then evaluated
using multivariate logistic regression=-analysis using the stepwise backward method. The
analyzed data presented a.p-value (p<0.05 was considered significant) and a 95% confidence

interval. Analyses were conducted using IBM SPSS software version 22 (IBM, New York, USA).

Results

The total sample included 4236 older adults aged 60 years and older (Table 1). The ratio
between male and female was almost equal (49.7% were male and 50.3% were female) The

majority of respondents (68.8%) had a medium to high score in immediate recall, and 31.2% had



low scores in immediate recall. About half of the sample (50.3%) was female. Two-thirds
(66.6%) of the older adults were ‘married or co-habiting.” Eighty-five percent of the participants
had low educational status (< 9 years), 49.2% resided in a rural area, 12.6% participants lived in
Sumatra, and 78.2% on Java. The self-perceived socioeconomic status of most participants
(39.9%) was medium, but 33.7% regarded themselves as poor. Low life satisfaction was found in
17.8% of participants, 34.6% described themselves as unhealthy, and 16.3% were experiencing
clinical depression. Body mass index classified as overweight/obese was found,in 34.6% of
participants, and being underweight was seen in 26%. Dependent older adults'comprised 12.7%
and 25.6% of the total population as measured by ADL and IADL, respectively. One or more
chronic conditions were seen in 46.6% of the population, and, 47% had low engagement in

physical activities.

Bivariate analyses show that low immediate word ‘recall was associated with older age, being
female, having had low education, livinguin a rural setting, living outside Sumatra and Java,
being of poor perceived economic status, being underweight, having low life satisfaction, and
low social capital, being lonely, reporting dependency (measured by ADL and IADL), and
having clinical depressions~Moderate -- but not high or low -- physical activity was protective, as
-surprisingly- was reporting more chronic health conditions as established by a medical
professional. Falls, insomnia, and tobacco use had no association with memory impairment

(Table 2).

Multivariate logistic analyses using the stepwise backward method showed that 70-79 years old
and more than 80 years old increased risk of memory impairment 1.74 times (95% CI: 1.49-2.04)
and 4.97 times (95% CI: 3.53-7.02), respectively (Table 3). Being female was also associated

with low immediate recall (AOR: 1.2, 95% CI: 1.02-1.41). Older adults who had never married



or had been separated, divorced, or widowed had an increased risk of 1.26 times greater for
memory impairment than married or co-habiting older adults. Low immediate recall score was
also associated with having had low education (AOR: 3,57, 95% CI: 2.66-4.8), living in a rural
area (AOR: 1.39, 95% CI: 1.2-1.6), being underweight (AOR: 1.27, 95% CI: 1.07-1.5), low life
satisfaction (AOR: 1.36, 95% ClI: 1.14-1.62), low social capital (AOR: 1.23, 95% CI: 1.03-1.46),
and dependency measured by ADL (AOR: 1.3, 95% CI: 1.05-1.61) and IADL (AOR:.1.3, 95%
Cl: 1.1-1.54). Having clinical depression was associated with an increased risk.«of 1.25times (95%
Cl: 1.04-1.51, compared to non-depressed) for a low immediate~recall score. Being
overweight/obese (AOR: 0.81, 95% CI: 0.68-0.97) was a protective, factor against a low
immediate recall score. Engaging in moderate physical activity (AOR: 0.81, 95% CI: 0.66-0.98,
vs. engaging in little or high physical activity) showed a-decreased risk for low immediate recall
scores as did -counter-intuitively- self-perceived poor. health (AOR: 0.73, 95% CI: 0.62-0.85),
but not chronic health conditions, falls, insomnia,'socioeconomic status or region (Java, Sumatra

or other islands).

Discussion

Aging is often accompanied by memory impairment. We assessed short-term episodic memory
measured using'an, immediate recall score found in other studies to indicate later dementia risk.
Our findings showed that an older age independently increased the risk of getting a low score on
the immediate recall test suggestive of memory impairment. Many other studies also showed
older age to be associated with memory and other cognitive impairments, as measured using
various measurement tools, such as the Clinton Assessment Procedure for the Elderly (CAPE),

the Montreal Cognitive Assessment, and locally validated formal neuropsychological



instruments, such as the Hopkins Verbal Learning Test and Mini-Mental State Examination.[22—
29] Older adults tend to recall fewer words using fewer search strategies and more shallow
attention due to impaired cognitive control processes.[30] Tasks with a higher cognitive load also
have more age-related impairment than the less demanding tasks, such as recognition tests. A
study comparing episodic memory plasticity between children and older adults showed that older
adults had lower plasticity in episodic memory and a decline in strategic and<associative
components of episodic memory.[31] Strategic elements refer to the ability to. encode and
retrieve a memory, while associative components integrate memory features to.create a coherent
interpretation. Being female was a risk factor for low immediate recaliyywhich was in contrast
with several studies that showed women tended to perform better,on episodic memory tests than
men.[32,33] Being married or co-habiting was a protective factor in our research independently,
even after adjusting for other covariates, including social capital and economic status. Other
studies have shown that increased social support'might prevent negative outcomes on cognitive
ability among the widowed.[34] Also, being unmarried (never married, separated, divorced, and
widowed) might adversely affectithe’economic status, which could explain why the economic

status was not included in the final analysis.

Having had less education increased the risk of having a low immediate recall ability, which is
also shown _in other studies.[35] High education helps maintain episodic memory with advancing
brain pathology and aging by altering brain networks, improving efficiency, capacity, and
flexibility by recruiting alternative networks to support the primary networks.[35] Education also
helps create better vocabularies allowing substituting in word-finding issues, a higher level of
abstraction, and broader strategies in memory processing.[36] Despite having low education,

frequently engaging in cognitive activities, such as reading books, magazines, or newspapers;



doing word games, such as crosswords, puzzles, and scrabble; attending educational lectures or
courses and writing can help compensate for the educational differences. This effect increased
cognitive performance even more in the lower education group than in the high education
group.[37] In addition, in the present study, engaging with such psychosocial activities (‘social
capital’) was maintained independently in backward stepwise regression analyses. Living in a
rural area was associated with a negative impact on immediate recall. The associations between
living in non-urban settings and poor cognitive outcomes may be partly explained by educational
disadvantages and less access to medical facilities and resources essentialito maintain and
promote physical and cognitive health.[38] These findings can provide.useful local interventions

to improve cognitive functioning.

Low life satisfaction increased the risk of low immediate -recall scores, which is consistent with
another study conducted in Sweden that showed that low life satisfaction was associated with
impaired episodic memory.[39] Older adults whor report high life satisfaction tend to pursue
various activities and have opportunities, for.interaction and maintaining social relations.[40] A
low immediate recall score was alse,associated with functional dependency, which was similar to
a study evaluating associations:between several cognitive domains and ADL-IADL. Executive
function and episodic memory have the strongest significant associations with functional
performance, especially in ‘doing laundry,” ‘doing simple domestic chores,” and ‘preparing
meals.’[41] The execution of these activities requires abilities related to identification and
following through with different steps necessary to achieve the final goals (e.g., different steps to
prepare meals) or recalling information (e.g., remembering what house cleaning was already
done).[42] Those who are dependent would perhaps also have less opportunity and physical and

mental ability to engage with psychosocial activities and build up social capital. The association



between clinical depression and memory impairment was found to be independently significant
in our study, which was similar to findings from other studies.[43-45] Depressed older adults
may have ruminative thoughts that draw attention away from episodic memory tasks (e.g., recall
test). Depression in older adults has a different impact compared to young adults, whose
cognitive capacity could be adequate to compensate for the depressive effects on encoding,
storage, and retrieval of information. Depression also creates a lower affective intensity,
decreasing memory processing based on emotional stimuli.[43,44] Recall task.performance was
found to be more difficult in depressed older adults compared to performance,on a recognition
task, in which the former requires more attention and cognitive controls At the same time, the
latter involves more passive detection.[45] Untreated depressionicould serve as a chronic illness
in damaging the physiological brain structure and cognitive function and engaging less in
psychosocial and physical activity.[43] In addition, @sisuggested above, dependency and low life
satisfaction (a key characteristic of depression) may have explained the association of depression
and recall in multivariate analyses. Our findings show that obesity lowered the risk of lower

immediate recall, and other studies showed mixed results regarding this matter.[46-48]

Being underweight was arisk factor in our study, which is consistent with other literature, where
being underweight is‘a robust risk factor for poor cognition. This could be a proxy of nutritional
deficiency and life-long deprivation. Mechanisms responsible could relate to frailty (including
disease susceptibility), which is often co-morbid with cognitive impairment. In other studies,
being underweight was also associated with more difficulty in performing IADLs, chronic
diseases, mental disorders, and sarcopenia.[49] As diagnosed by a medical professional, chronic
health conditions had a bivariate association protective association, but this could be because

only the more affluent and urban older people had good access to these resources. Importantly,



both economic status and chronic health conditions were not significant in multivariate analyses

involving rural living and education.

Lastly, only moderate physical activity was associated with a reduced risk of memory
impairment compared to high or low physical activity, which was not significant. In many
studies, physical activity was associated with a reduced risk of episodic memory impairment.[50-
54] Previously, we found a dose-dependent effect, with more moderate and vigoreussphysical
activity being most protective in a UK study.[54] Moderate exercise canefacilitate episodic
memory function by enhancing neuronal excitability, improving attentional resource allocation
for encoding, increasing hippocampal activity, increasing brain-derived neurotropic factor
(BDNF), enhancing dendritic spine growth, and ultimately;“modulating long-term potentiation
and synaptic plasticity.[50,55] Chronic exercise also dAncreased neurogenesis, gliogenesis, and
angiogenesis.[54] In terms of exercise, aerobic-based physical activity was strongly associated
with episodic memory function, while“resistance-based physical activity showed mixed

results.[53]

Conclusion

This study provides data regarding memory impairment assessed by immediate recall scores and
its associated.risk and protective factors among older adults in Indonesia. Lower immediate
recall score was associated with older age, being female, or non-married (unmarried, separated,
divorced, or widowed), having obtained low education, living in a rural area, being underweight,
low life satisfaction, low social capital, dependency, and having clinical depression. Being

moderately physically active and being overweight were protective factors against the risk of low



immediate recall scores. Increasing education and continued engagement of older adults in
educational, social, and moderate physical activities, improving physical and mental health,
preventing underweight (and frailty), and maintaining functional ability might help modify the
episodic memory trajectories and hopefuly reduce dementia risk, especially in non-married older

females in rural areas, however, consideration of the limit of the study should be done.

Limit of the study

The strength of this study was that it involves a large national data set and, includes the
immediate recall score as an episodic memory indicator. However, there were several limitations.
This study used self-reported measurements that tend to be subjective and a cross-sectional study
design. For instance, only in multivariate analyses had peopleswho complained more of poor
subjective health better memory performance. (ReverSe ‘causation can also explain some
associations (e.g., not engaging in psychosocial.aetivities because of reduced memory function)

but are difficult to control in observational-studies.
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Table 1. Variable characteristics

Variables Categories Frequency (%)
Total Samples 4236 (100)
60-69 2976 (70.3)
Age 70-79 1074 (25.3)
>80 186 (4.4)
Sex Male 2105 (49.7)
Female 2131 (50.3)
Married/Cohabiting 2820 (66.6)
Marital Status Neve_r marrled,_separated, 1416 (33.4)
divorced, widowed
. High 634 (15)
Education Low 3602 (85)
o Urban 2153 (50.8)
Residential Status Rural 2083 (49.2)
Sumatera 535 (12.6)
Region Jawa 3314 (78.2)
Others 386 (9.1)
Rich 1120 (26.4)
Socioeconomic Status Medium 1690 (39.9)
Poor 1426 (33.7)
: High 2912 (68.8)
Immediate Recall Score Low 1324 (31.2)
ADL Independent 3696 (87.3)
Dependent 540 (12.7)
IADL Independent 3153 (74.4)
Dependent 1083 (25.6)
Underweight 1100 (26)
Body Mass Index Normal 1739 (41)
Overweight/Obese 1397 (33)
: . . Yes 3481 (82.2)
Life Satisfaction No 755 (17.8)
. 4 Healthy 2770 (65.4)
Subjective Health Status Unhealthy 1467 (34.6)
. : High 3488 (82.3)
Social Capital Low 748 (17.7)
Loneliness No 3736 (88.2)
Yes 500 (11.8)
Never, Former 2816 (66.5)
Tobacco Use Yes 1420 (33.5)
Depression No 3545 (83.7)
P Yes 691 (16.3)
Chronic Condition None 2261 (53.4)




One or more 1975 (46.6)

High 950 (22.4)
Physical Activities Moderate 1286 (30.4)
Low 2000 (47.2)

No 3728 (88)

Falls Yes 508 (12)
Insomnia No 3793 (89.5)

Yes 443 (10.5)




Table 2. Prevalence and bivariate analysis of factors associated with immediate recall score in
Indonesian older adults

Immediate Recall Score

Unadjusted OR

Variables Categories Moderate-High Low (0-2) (95% ClI)
(3-10)
60-69 2234 (76.7) 743 (56.1) Reference
Age 70-79 624 (21.4) 450 (34) 2.17 (1.87-2.51)***
> 80 54 (1.9) 132 (10) 7.28 (5.25-10.09)***
Sex Male 1525 (52.4) 580 (43.8) Reference
Female 1388 (47.6) 743 (56.2) 1.401 (1.24-1.6)***
Married/Cohabiting | 2048 (70.3) 771 (58.3) Reference
Marital Status Never ma.rried, 864 (29.7) 552 (41.7) 1.7,(1.48-1.94)
separated, divorced,
widowed
i High 577 (19.8) 57 (4.3) Reference
Education Low 2335 (80.2) 1267 (95:7) | 5.52 (4.17-7.31)***
Residential Urban 1623 (55.7) 530 (40) Reference
Status Rural 1289 (44.3) 794 (60) 1.89 (1.66-2.16)
Sumatera 383 (13.2) 152 (11.5) Reference
Region Jawa 2281 (78.3) 1033 (78.1) 1.14 (0.93-1.4)
Others 248 (8.5) 138 (10.4) 1.41 (1.06-1.86)**
Socioeconomic Ri(?h 816 (28) 304 (23) Reference
Status Medium 1194,(41) 496 (37.5) 1.11 (0.94-1.32)
Poor 903 (31) 524 (39.6) 1.56 (1.31-1.84)***
Underweight 640 (22) 460 (34.7) 1.56 (1.33-1.82)***
Bofr?’d(':’)'(ass Normal 1190 (40.9) 549 (41.5) Reference
Overweight/Obese 1082 (31.2) 315 (23.8) 0.63 (0.54-0.74)***
Life Yes 2462 (84.5) 1019 (77) Reference
Satisfaction No 450 (15.5) 305 (23) 1.64 (1.39-1.93)***
Subjective Healthy 1886 (64.8) 883 (66.7) Reference
Health Status Unhealthy 1026 (35.2) 440 (33.3) 0.92 (0.8-1.05)
. . High 2459 (84.4) 1029 (77.8) Reference
Social Capital Low 454 (15.6) 204 (22.2) | 1.55 (1.32-1.83)***
Loneliness No 2590 (88.9) 1146 (86.6) Reference
Yes 322 (11.1) 178 (13.4) 1.25 (1.03-1.52)*
ADL Independent 2596 (89.1) 1101 (83.2) Reference
Dependent 317 (10.9) 223 (16.8) 1.66 (1.38-2)***
IADL Independent 2262 (77.7) 891 (67.3) Reference
Dependent 650 (22.3) 433 (32.7) 1.69 (1.46-1.95)***




Tobacco Use Never, Former 1932 (66.3) 883 (66.7) Reference
Yes 980 (33.7) 440 (33.3) 0.98 (0.86-1.13)
Depression No 2475 (85) 1070 (80.8) Reference
Yes 438 (15) 254 (19.2) 1.34 (1.13-1.59)***
Chronic None 1484 (51) 777 (58.7) Reference
Condition One or more 1428 (49) 547 (41.3) 0.73 (0.64-0.83)***
Physical High 649 (22.3) 301 (22.7) Reference
Activities Moderate 937 (32.2) 349 (26.4) 0.8 (0.67-0.97)**
Low 1326 (45.5) 674 (50.9) 1.01 (0:93-1.29)
Falls No 360 (12.4) 148 (11.2) Reference
Yes 2552 (87.6) 1176 (88.8) 0.89(0.73-1.09)
Insomnia No 2613 (89.7) 1180 (89.1) Reference
Yes 299 (10.3) 144 (10.9) 1.07 (0.87-1.32)
" p-value <0.05

"~ p-value<0.01




Table 3. Backward stepwise logistic regression analysis of factors associated with immediate

recall score in older adult

Low Immediate Recall Score

Variables Categories Adjusted OR (95% CI), p-value
60-69 Reference
Age 70-79 1.74 (1.49-2.04), <0.001
>80 4.97 (3.53-7.02), <0.001
Sex Male Reference
Female 1.2 (1.02-1.41), 0.031
Married/Cohabiting Reference

Marital Status

Never married,
separated, divorced,

1.26 (1.07-1.49), <0.001

widowed
. High Reference
Education Low 3.57 (2.66-4.8)7<0.001
Residential Urban Reference
Status Rural 1.394(1.2-1.6), <0.001
Body Mass Underweight 1.27(1.07-1.5), 0.006
Index Normal Reference
Overweight/Obese 0.81 (0.68-0.97), 0.018
Life Yes Reference
Satisfaction No 1.36 (1.14-1.62), 0.001
Subjective Healthy Reference
Health Status Unhealthy 0.73 (0.62-0.85), <0.001
. . High Reference
Social Capital Low 1.23 (1.03-1.46), 0.024
ADL Independent Reference
Dependent 1.3 (1.05-1.61), 0.018
IADL Independent Reference
Dependent 1.3 (1.1-1.54), 0.002
Depression No Reference
Yes 1.25 (1.04-1.51), 0.02
Physical High Reference
Activities Moderate 0.81 (0.66-0.98), 0.031
Low 1(0.84-1.2), 0.967




