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Objective: Determined factors associated with semantic (SM) and episodic memory (EM) among older adults aged
50 years and older in Ghana.

Methods: Data from WHO Study on Global AGEing and Adult Health (SAGE) Ghana Wave 2 was used for this study.
Semantic memory (SM) and Episodic memory (EM) were the main study outcomes separately. The study employed
Nested Ordinary Least Square regression analysis by sequentially adding 6 blocks of variables and comparison tests be-
tween the nested models.

Results: The study involved 3575 adult Ghanaians aged 50 years and older with a mean + standard deviation of
62.6 = 18.4 years. The overall mean = SD of EM and SM were 5.86 + 2.51 and 11.69 * 8.59 respectively. Overall,
analysis from block 6 showed a significant variation in SM by approximately 16.9%(AR? = 1.17%) where increasing
age, never married (f = —1.55;95% CI = —2.41-0.69), being resident in Greater Accra (regional disparity) (f =
—3.45; 95% CI = —4.73-2.20), underweight (3 = —0.81;95% CI = —1.34-0.27), and moderate self-rated health
(SRH) (B = —0.98;95% CI = —1.52-0.45) significantly decreased SM. Similarly, increasing age, separated/divorced
(B = —0.22;95% CI = —0.35-0.87), being resident in Greater Accra (f = —0.53;95% CI = —0.80-0.26), and mod-
erate SRH (f = —0.20; 95% CI = —0.36——0.04) significantly decrease EM with an overall significant variation of
approximately 22.9%(AR? = 2.7%).

Conclusions: Increasing age, sex, marital status, regional disparity, and poor SRH significantly decreased both Semantic
memory and Episodic memory. Higher educational attainment and life satisfaction significantly influenced SM and
EM. These provide pointers to important socio-demographic determinants of SM and EM with implications for the im-
plementation of the Ghana national ageing policy 2010, ‘ageing with security and dignity’, and as a key consideration
for healthy ageing towards 2030.

1. Introduction

Population ageing has become an issue of global concern and is antici-
pated to have a major impact on healthcare systems worldwide [1,2]. Peo-
ple globally are living longer and the world's population of people aged
60 years and above is expected to increase to two billion by 2050. It is
projected by the World Health Organization (WHO) that 80% of that popu-
lation would be living in low- and middle-income (LMICS) countries [2]. In
Africa, approximately 10% of the population would be constituted by older
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adults aged 60 years and above [2]. In Sub-Saharan Africa (SSA), Ghana is
reported to have one of the largest populations of persons aged 60 years and
above by 2050; projecting an increment from 7.2% to 14.1% [3,4].
Ageing is an unavoidable natural process that has been associated with
memory decline [5]. Age-related declines are exhibited in attention, lan-
guage, visuospatial abilities, processing speed, and autobiographical mem-
ory [6,7]. Recent conceptualizations of memory, view the construct, not as
a unitary system but rather divide it into hierarchical taxonomic modules
based on the duration of retention and the type of information that is
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being retrieved [8]. According to Squire, memory is defined as the faculty
of encoding, storing, and retrieving information [9] which can be classified
into; sensory, short term, and long term [10]. Two types of long-term
(semantic and episodic memory) memory have been implicated in our
daily function and are highly associated with ageing [11,12].

Semantic memory is conscious long-term memory for meaning, under-
standing, and conceptual facts about the world. Semantic memory is one
of the two main varieties of explicit, conscious, long-term memory, which
is the memory that can be retrieved into conscious awareness after a long
delay (from several seconds to years) [13]. SM gradually increases from
middle age to the young elderly but declines in very old adults. Though
the reasons for the decline in SM has not been clearly underscored, it has
been hypothesized that the very elderly have fewer resources to draw on
and that their performance may be affected in some tasks by slower reac-
tion times, lower attentional levels, slower processing speeds, or potentially
lesser ability to use strategies [12,14]. Episodic memory on the other hand
refers to stored representations for personally experienced episodes from
one's life within a particular spatiotemporal context (e.g., dining experi-
ence) [9]. EM performance is thought to decline from middle age onwards
when compared with SM, short-term memory, and priming [15]. The defi-
cits may be related to impairment in the ability to recall in normal ageing
and less so for recognition.

Age-related disorders and memory decline, are becoming more preva-
lent in LMICs as the world's population ages, affecting more than half of
the world's older population [2]. Ghana is also experiencing rapid growth
in its ageing population and its expected health challenges including mem-
ory decline and dementia [16]. Though some studies have explored cogni-
tive decline among older adults[16,17] they are yet to specifically access
SM and EM decline in this population. Ghana is putting in efforts to set
up a programme for Geriatric care in the Health Service. It is imperative
to understand the factors associated with semantic and episodic memory
decline, especially among older adults. The provision of such information
will enable the country to put in measures to develop cognitive remediation
programmes to help the aged deal with such memory decline. This paper,
therefore, sets out to determine the factors associated with semantic and
episodic memory decline among older adults.

2. Methods

This research involved the WHO Study on Global Ageing and Adult
Health (SAGE) Wave 2 for Ghana, conducted between 2014,/2015. WHO
SAGE was implemented in six lower-to-middle income countries including
China, Ghana, India, Mexico, Russian Federation, and South Africa. SAGE
covers a wide range of health indicators including demographic character-
istics, visual difficulties, subjective well-being, health state, and others.

2.1. Study design

SAGE wave 2 adopted a cross-sectional study design with a multi-stage
cluster sampling technique. Details about the study design and procedures
for data collection have been published elsewhere [18-20].

2.2. Sampling strategy

SAGE was a nationally representative survey and the primary sampling
units (PSUs) were stratified by region and location (urban/rural). The selec-
tion of the PSUs was based on proportional allocation by size and a random
systematic sampling method. Respondents were recruited from selected
probability sampled Enumeration Areas (EA) using a multistage cluster
sampling strategy. EA was selected independently within each stratum
with the number of EAs per region based on the population size of the
region [18].
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2.3. SAGE wave 2 participants selection

SAGE wave 2 sampling strategy was designed to account for expected
attrition [19]. All wave 1 households (HH) were visited for wave 2 data col-
lection. Replacements for sample attrition were done using a systematic
sampling approach. New households were randomly selected using EA ae-
rial photographic maps on which dwellings are visible, starting at a random
point on the periphery of the EA.

Mutually exclusive HH was then classified into; SAGE wave 1 follow-up
households with one or more members aged 50 years or older targeted for
selection, new households with one or more members aged 50 years or
older, SAGE wave 1 follow-up households which include residents aged
18-49 targeted for selection, new households which include residents
aged 18-49 [19]. A total sample size of 3575 (comprising of 348 new par-
ticipants and 3227 follow-ups from wave 1) of adults aged 50 years and
above was used for this analysis.

2.4. Variable definition

The study generated four independent variables to assess its relation-
ship with the outcomes; these involved Waist-Hip-Ratio (WHR), function
difficulties, depression, and life satisfaction. The WHR was generated
using WHO standard definition [21]; low if WHR <0.90 for males
and =<0.85 for females, moderate if 0.91-0.99 for males and 0.86-0.89
for females and high if WHR is =1.00 for males and =0.90 for females.

Functional difficulties were assessed using a composite question includ-
ing 15 standard sub-Likert scale questions relating to standing for a long
period, household responsibilities, joining community activities, concentra-
tion on doing something, walking for a long distance, washing the whole
body, getting dressed, day to day work, carrying things, eating, getting up
from lying, getting to and using the toilet, getting where you want to go,
going out of home and emotional effect by health condition. Participants
were classified as having difficulty (Yes) if their response to 15 standardized
Likert questions on functionality i.e. In the last 30 days, how much difficulty
did you have in ... (response None = 1, Mild = 2, Moderate = 3, Severe =
4, and Extreme = 5); were either mild, moderate, severe, or extreme
and “No difficulty” if all responses were none. This process has been
adopted elsewhere [22]. Jann Stata module to compute Cronbach's alpha
for weighted data was used to assess internal consistency and reliability
due to the design of the SAGE study. The overall test of reliability for
functional difficulty domains is very high and of good quality measure FD
(o = 0.93).

Depression was assessed using the world mental health survey version
of the composite international diagnostic interview [23]. Respondents
were initially as sked if during the last 12 months; (1) had a period lasting
several days when feeling sad, empty, or depressed; (2) had a period lasting sev-
eral days when lost interest in most things usually enjoyed such as personal rela-
tionships, work or hobbies/recreation; (3) had a period lasting several days when
feeling energy decreased or tired all the time. If the response on any one of these
questions is ‘yes’, 15 standard questions were further used to assess depres-
sion among participants. The diagnostic procedure for depressive disorder
over the past 12 months was clearly defined using the WHO ICD-10 classi-
fication of mental and behavioural disorders for a major depressive episode
(F32) [24]. Depression scores were generated by adopting the algorithm
proposed by Arokiasamy and colleagues was adopted to define depression
in our study [25]. For the Life satisfaction variable, SAGE asked participants
how satisfied are you with the following; health; themselves; their ability to
perform their daily living activities; their relationships; the conditions of their liv-
ing place; and overall, how they were satisfied with their life as a whole these
days. These Likert questions had responses such as ‘very dissatisfied; dissat-
isfied; neither satisfied nor dissatisfied; satisfied and very satisfied and an
overall score ranging from O to 24 was generated. Participants were classi-
fied as; Low, moderate, and high if life satisfaction scores fell below the
25th, 50th, and 75th percentile respectively.
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2.5. Outcome variable

The main study outcomes were semantic and episodic memory using
psychological assessment processes. Semantic memory (SM) was assessed
using verbal fluency with the ability to name animals within one minute.
Respondents were encouraged to continue naming animals if they stop be-
fore the minute is up. In addition, participants were prompted to continue
or repeat the fundamental instructions if there is a 15-s period of silence.

Episodic memory was assessed using a composite verbal recall and de-
layed recall. For verbal recall, participants were asked to repeat a list of
words involving; Arm, Bed, Plane, Dog, Clock, Bike, Ear, Hammer, Chair,
and Cat. Three attempts were assessed among participants and the corre-
sponding correct recalled words were recorded. To generate the composite
recall score summation of the correct words was estimated using the three
attempts. For delayed recall, participants were asked over the past 10 min to
recall the aforementioned 10 words, and the corresponding correct words
were recorded. Episodic memory was then assessed by adding composite ver-
bal recall and delayed recall, divided by the total number of attempts (4).
This method of assessment has been adopted elsewhere [26,27].

2.6. Independent variables

Independent variables that were analyzed in this study included; Sex
(male or female), age group (50-59, 60-69, 70-79 and 80 +), educational
level (none, primary, Senior High School, SHS/ Middle School, MSLC, and
tertiary), marital status (never married, separated/divorced, widowed), re-
ligion (none, Christian, Islam and primal indigenous), place of residence
(rural vs urban), currently working (no or yes), region (involving the then
10 administrative regions), self-rated health (SRH) (good, moderate and
bad), a place where born (same locality or different locality), difficulty in
work activity (none, mild, moderate, severe, extreme), Non Communicable
Disease (NCD) status (none and 1 + NCD) and WHR (low, moderate and
high) and Hypertension status (Normal, Elevated and Hypertensive).

2.7. Data analysis

Stata 16.1 was used for data analysis and authors adjusted for the pri-
mary sampling units, stratification, and sampling weights as estimated by
SAGE Wave 2. Bivariate and multivariate data analyses were carried out
separately. For bivariate analysis, means of SM and EM were assessed by
using a complex survey analytical method by adjusting for the Wald test.
The F-test statistic was used to assess the significant mean difference by cat-
egorical variables. For multivariate data analysis, the authors adopted the
Nested Ordinary Least Square analysis. The assumption for the Nested Ordi-
nary Least Square regression procedure as presented in Fig. 1 below was to
nest models by sequentially adding blocks of variables and then report com-
parison tests between the nested models. Normality of the outcome variable
was tested using the Shpiro-Wilk test of normality. The test showed no sig-
nificance (p-value>0.05), meaning that the outcomes of interest were nor-
mally distributed.

For each block, the choice of independent variables was selected based
on priori from other scholars who found a significant association with cog-
nitive impairment. For block 1, evidence can be found from [28-33], for
block 2 [34-36], block 3 [30,37,38], block 4 [39-41], block 5 [42,43]
and block 6 [44,45]. The variables selected were based on priori.

2.8. Patients and public involvement statement

The questionnaire used for the SAGE Wave 2 was modified from that of
SAGE Wave 1 due to patient experiences and priority lessons learned. The
design of SAGE Wave 2 was informed by the involvement of patients in
Wave 1, modifications made were based on patient priorities. Recruitment
of patients and conduct of the study was by the WHO SAGE Ghana Team.
The WHO SAGE Ghana Team organizes national stakeholders meeting to
disseminate the findings of the national survey. A report of the national
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survey based on all data collected is provided to the general public and
available on the WHO SAGE website.

2.9. Ethical requirements

SAGE wave 2 study was approved by World Health Organization's Eth-
ical Review Board with reference number RPC149 and also, the Ethical and
Protocol Review Committee, College of Health Sciences, University of
Ghana, Accra, Ghana. Written informed consent was obtained from all
study participants. Informed consent was obtained from all participants in-
volved.

3. Results

The study involved 3575 adult Ghanaians aged 50 years and older with
amean * standard deviation of 62.6 = 18.4 years and a male: female dis-
tribution of 47%: 53%. The overall mean *+ SD of episodic memory (EM)
and Semantic memory (SM) were 5.86 + 2.51 and 11.69 = 8.59 respec-
tively. Overall, the mean differences in both EM and SM were significantly
associated with sex, age groups, educational level, marital status, occupa-
tional status, region of residence, BMI, WHR, SRH, Qol, and life satisfaction
(p-value < 0.05) (Table 1).

Nested regression analysis showed that demographic characteristics sig-
nificantly explained approximately 12.7% of the variation in SM scores by
socio-demographic characteristics (block 1). Increasing age, female sex,
being never married, and regional disparity significantly decreased SM. In-
tuitively, older adults with SHS and tertiary educational level had signifi-
cantly increased SM approximately 1.2 and 2 times respectively
compared with older adults with no formal education [a3(95% CI) =
1.21(0.54, 1.88) and 2.02(0.96, 3.08) respectively].

After adjusting lifestyle characteristics with socio-demographic charac-
teristics, 13.3% (AR? = 0.67%) of the variations in SM were significantly
explained by lifestyle characteristics of the older adults (block 2). There
was no significant association between SM and those who currently smoked
or used alcohol. With respect to the anthropometric measurements of the
older adults (block 3), the analysis showed that a significant 14.2%
(AR? = 0.91%) variation in SM was explained after adjusting for health
risk factors (BMI and WHR). Older adults who were underweight and
those with moderate WHR had significantly decreased SM [aB(95%
CI) = —0.94(—1.49, —0.39) and —0.82(—1.42, —0.22) respectively].
Analysis showed that participants with moderate SRH (block 4) had signif-
icantly decreased SM scores, approximately 1.3 times compared with older
adults with good SRH [af(95% CI) = —1.30(—1.79, —0.80)]. Older
adults with functional difficulty (block 4) had increased SM compared
with their counterparts who had no functional difficulty [aB(95% CI) =
0.58(0.73, 1.08)]. In block 5, nesting depression in block 4 aided no signif-
icant change in the EM scores variation (AR? = 0.02%). It was observed
that QoL (block 6) increased the overall variations in SM by approximately
16.9%(AR? = 1.17%). Analysis showed that moderate and good QoL in-
creased the SM score by 15% (95% CI = —0.59, 0.89) and 1.2 times
(95% CI = 0.41, 1.99) compared with bad QoL (Table 2).

The nested regression analysis showed that demographic characteristics
significantly explained approximately 17.8% of the variation in EM scores.
The increasing age of the participant, being separated and widowed, and re-
gional disparity significantly decreased EM whiles increasing levels in edu-
cation by older adults increased EM significantly. When socio-demographic
and lifestyle characteristics of the older adults were nested, the analysis
showed no significant variation in EM. In addition, no significant associa-
tion exists between EM and participants who were currently smoking and
alcohol consumption.

Analysis of the anthropometric measurements showed a significant
18.8%(AR? = 0.94%) variation in EM after nesting health risk factors
(BMI and WHR) with socio-demographic and lifestyle characteristics.
Older adults who were underweight had significantly decreased EM by ap-
proximately 21% compared with those with normal weight [af3(95% CI) =
—0.21(—0.38, —0.05)]. Older adults with moderate WHR [af3(95% CI) =
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Socio-demographic variables

sex, age, educational level,
marital Status, religion,
employment status, place of
residence and region

Block 1

Lifestyle factors
Currently smoking and alcohol
intake

Block 2

Anthropometric
measurements

Body Mass Index and Waist

Block 3

Hip Ration

Physical Health
Self-rated health and functional
difficulty

Block 4

Depression Block 5

Quality of Life
Self-rated Quality of Life and
Life satisfaction

Block 6
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Block 1+Block 2

Block 1+Block 2+Block 3

Block 1+Block 2+Block 3+Block 4

Block 1+Block 2+Block 3+Block 4+Block 5

Block 1+Block 2+Block 3+Block 4+Block 5+Block 6

Fig. 1. Analytical process defining the sequential addition of blocks.

—0.29(—0.45, —0.12)] had significantly decreased EM compared with
their counterparts with low WHR. In addition, older adults who rated
their health as moderate and bad had significantly decreased SM scores
by approximately 36% and 47% respectively compared with those who
rated their health as good [af(95% CI) = —36(—0.52, —0.20)
and —0.47(—0.68, —0.25) respectively]. Older adults with good QoL
and high life satisfaction also had significantly increased EM score
[aB(95% CI) = 0.26(0.02, 0.49) and 0.61(0.40, 0.82) respectively]
(Table 3).

4. Discussion

This study determined the factors associated with episodic memory
(EM) and semantic memory (SM) using a nationally representative sample
of 3575 Ghanaian adults aged 50 years and above. The general observation
was that the mean differences in both EM and SM were significantly associ-
ated with the sex, age groups, educational level, marital status, occupa-
tional status, region of residence, BMI, WHR, SRH, QOL, and life
satisfaction.

4.1. Factors associated with semantic and episodic memory

Increasing age was associated with a decline in both SM and EM scores.
SM has been reported to remain unimpaired whether accessed implicitly
using priming technique or explicitly through the direct test of general
knowledge or vocabulary while episodic memory is known to decline sig-
nificantly with age [12,46]. Though our study accessed SE using an explicit
approach (verbal fluency) the finding is not consistent with what has been
reported in earlier studies [46,47]. The findings on the other hand are in
line with other studies which reported a similar decline in EM among
older ages [8,48,49]. Such declines have been attributed to hippocampal
volume, processing speed, and executive function which are seen as medi-
ators between age relator episodic memory, particularly free recall, cued re-
call, and text memory [9,12].

Evidence from previous studies suggest that sex plays a critical role in
memory function, and that sex influences memory type[50,51]. Our study
found that female older adults had decreased SM but not EM. The dynamics
under this evidence are intriguing in the essence that when women remem-
ber more details than men, it is unclear whether it is due to encoding or



G. Ekem-Ferguson et al. Dialogues in Health 2 (2023) 100118

Table 1 Table 1 (continued)
Descriptive characteristics and level of memory among older adults in Ghana, SAGE Response Episodic Memory Semantic Memory
Wave 2, 2014-2015. L ——— B ———
Mean + SD Mean = SD
Response Episodic Memory Semantic Memory
O — I — Waist Hip Ratio
Mean + SD Mean + SD Low 6.20 + 2.47 12,60 = 8.34
Overall 5.86 + 2.51 11.69 + 8.59 Moderate 5.83 = 2.46 11.63 + 8.99
Sex High 5.69 = 2.62 11.23 + 8.75
Male 6.06 = 2.41 12.36 + 8.56 Missing
Female 5.68 + 2.54 11.10 + 8.36
P-value <0.001 <0.001 P-value <0.001 <0.001
SRH
Age Good 6.09 = 2.30 12.21 = 813
50-59 6.17 = 2.06 12.16 + 7.38 o o
60-69 591 + 2.40 11.85 + 9.17 Moderate 5.53 = 2,61 10.62 + 8.85
70-79 5.36 = 2.80 10.99 + 9.70 MiBs:iig 523 = 2.78 11.31 = 10.01
80+ 4.82 + 3.21 9.73 + 9.51
P-value <0.001 <0.001 P-value <0.001 <0.001
. Functional difficulty
Education
None 547 + 271 10.87 + 8.90 No 11.81 = 8.06 8.08 = 5.02
. Yes 11.64 + 8.83 7.06 + 5.58
Primary 6.04 = 2.16 11.85 = 7.92 Pval 0.58 0.001
SHS 6.16 + 2.26 12,68 = 8.29 “vatue : <
Tertiary 6.70 + 2.28 13.28 + 7.72 Depression
P-value <0.001 <0.001 No 11.67 + 8.44 7.49 + 5.39
. Yes 12.12 + 10.82 5.98 + 5.93
Marital Status Pval 0.381 0.001
Never married 6.23 + 2.60 10.21 * 5.83 “value : <0
Currently married 6.04 = 2.39 12.03 * 8.46 QoL
Separated/divorced 5.80 *= 2.34 12.42 * 8.44 Bad 10.63 + 9.29 4.92 + 6.37
Widowed 5.35 + 2.61 10.66 + 8.77 Moderate 11.05 + 8.04 7.11 * 5.56
P-value <0.001 <0.001 Good 12.47 = 8.77 8.05 = 4.77
Religion Missing
None 5.65 = 2.69 10.45 + 8.97 P-value <0.001 <0.001
Christianity 5.94 + 2.43 11.89 + 8.52
Islam 5.82 + 2.21 11.44 + 8.29 Life satisfaction
Primal indigenous 4.99 + 3.77 10.75 = 9.93 Low 11.02 = 8.67 6.26 + 5.98
P-value <0.001 0.0529 Moderate 11.87 = 8.50 7.75 £ 5.32
High 12.24 + 8.54 8.12 + 4.30
Occupational status Missing
Not working 5.50 = 2.70 11.28 * 8.90 P-value 0.005 <0.001
Working 6.03 + 2.36 11.89 + 8.42
P-value <0.001 0.0257 Abbreviations: BMI=Body Mass Index, SRH = Self-rated Health, QoL = Quality of Life.
Place of residence
Urban 5.92 + 2.16 11.55 + 7.40 . . . .
retrieval of ils. The theor Iy h nder differen:
Rural 580 + 289 1182 + 9.64 etrieval of details. The theoretical approaches to these gender differences

P-value 0.1882 0.4521 point to an explanation based on coding as established by scholars
[52,53]. This current finding contradicts some previous studies which indi-

Region X cate that both men and women had similar declines in memory [51,54].
Ashanti 5.86 + 2.27 13.28 + 9.15 ) . .
Brong Ahafo 502 + 2.64 12.49 + 7.77 However, it conforms to observations by Maitland and colleagues[55]
Central 5.93 = 2.51 11.66 + 6.85 who noted that female superiority in declarative memory declines with ad-
Eastern 6.31 + 2.32 10.35 * 7.79 vancing age and that the female superiority in fluency drives differences in
Gt. Accra 5.69 x 1.74 987 * 6.33 semantic memory. Picardi et al. [56] in their study reported that gender dif-
Northern 5.78 + 2.66 11.75 + 9.18 f . lated to the t £ terial (verbal .
Upper East 486 + 357 007 + 8.12 erences in memory are more related to the type of material (verbal vs. vi-
Upper West 5.95 + 2.00 12.42 + 10.76 suospatial) than to the type of processing (active vs. passive). This finding
Volta 5.72 + 2.30 12.04 * 7.27 supports the idea that when age and educational level are well-matched
Western 6.12 + 2.56 12.49 + 8.92 among sexes, differences due to the stimuli processing disappear.
P-value <0.001 <0.001 In addition, being separated and widowed was associated with a decline
Currently smoking in both SM and EM. This is partially consistent with a previous study that
No 5.86 * 2.52 11.61 + 8.54 observed significant changes in EM between married and single individuals
Yes 591 *2.27 13.28 + 9.05 but not in SM. In that study, the rate of decline in EM was significantly
P-value 0.7957 0.0207 . . .
larger for single and widowed older adults [57]. In understanding the
Current alcohol use role of social relations and memory decline in ageing, Zahodne and col-
I;IO :gg f 3'23 Ei; f z'g‘l‘ leagues[58] found that being married/partnered and reporting more fre-
es . = 4 . = oO. . . . . .
Pvalue 0.1008 0.005 quent contact with friends were each independently associated with
slower memory decline. Their longitudinal study helps to clarify which as-
BMI ) pects of social relations are most likely to influence late-life episodic mem-
Underweight 5.52 * 2.85 10.73 *+ 9.31 . . imilarl h 1 1 1 h
Normal weight 580 + 2.55 1177 + 8.65 ory trajectories. Similarly, Zhang and colleagues also concluded that
Overweight 5.99 + 2.26 12.18 + 8.27 staying widowed for two years or more may be an independent risk factor
Obesity 6.02 = 2.31 11.49 + 8.48 for episodic memory decline after controlling for economic difficulties in
Missing Chinese older adults [59]. Thus potentially, the positive relationship and
P-value <0.001 0.0025 companionship in marriage may limit the decline in episodic memory in

the older adult.



Dialogues in Health 2 (2023) 100118

G. Ekem-Ferguson et al.

[T0'T ‘82°0—14€°0
P

[zye ‘L10-1€9'T
EEL |

[09°0 ‘8T T—1€0—
[¥2°0 ‘L8 1-—118°0—
2x2[€€T— LG €—~1ShT—
[18°0 CC 1—112°0—
02T~ ‘€Ly—1Sv'E—
[Le1— ‘0L'€-1vST—
«[02°0— ‘G0CT-1ET' T~
[89°0 ‘€2’ T—182°0—
[12'T°68'0-1LT°0

EEN

[82°0‘120-112°0
"

[€1°0 ‘960~ 110~
EEL: |

[88°0 ‘€0'T—180°0—
[ST'T v90-10€0
[€8°0 ‘STT—1140—
P

[£1°0 ‘94 0—]0€0—
[s0°1 ‘€T0—11t"0
##2[69°0— ‘T¥'T—185'T—

[£0'T ‘6T°'0—1¥¥'0
d

[81°€ ‘9z’0—19¥'T
ESL: |

[6£7080'T—1vT0—
[ov'0 ‘T4 1—-199°0—
#xx[STT— ‘0b'€—-14TT—
[¥6°0 ‘90'T—190°0—
#x[66'T— ‘8Y'y —1¥C'€—
«x:[€'T— ‘SP€—16CCT—
«[€0°0— ‘S8'T—1v6'0—
[68°0 C0'T—1£0°0—
l6v'1 25'0—19%°0

P

[£2°0CL0-1€T0—
P

[12°0 ‘88'0—1€€0—
ES):

[96°0 ‘86°0—110°0—
[T€T ‘09'0—19€°0
[¥8°0 ‘LTT—12L0—
d

[¥T°0 ‘64'0—1€€0—
[66°0 ‘82°0—19€°0
wxx[TL— ‘6€CT—185T—

[80'T ‘8T°0—15+"0
Fd

[oz'€ ‘ST0-18F'T
o

[64£7060'T—1ST'0—
[8¥°0 ‘69'T—]65°0—
#xx[CTT— 6€°€-192°C—
[26'0 ‘0T'1—1600
#22[66'T— 6V —1¥T'€—
«[ST'T- ‘8p'e-11€C—
«[€0°0— “98'T—156'0—
[£8°0°S0'T—1600—
[es'1 ‘ss'0—16v°0

3

[£2°0TL0-1€T0—
ESL: |

[81°0 06'0—19€0—
ESL: |

[£6°0 6601100 —
[2€'1°09°0—-19€°0
[86°0 ‘¥1'CT—1850—
o

[¥1°0 ‘64°0—-12€0—
[10°T ‘82°0—19€°0
#xx[12°0— ‘OV'C—19S'T—

[oTT‘6T°'0—1SF°0
o

[se€LT0-1pS'T
3

[ev0 ‘St 1-1150—
[eT°0 ‘66'T—1€6°0—
«xx[0C°T— 85'€—~16€C—
[zs0 ‘05 1—16v"0—
#xx[SPT— 68y —159°€ —
#xx[99'T— L6'€—-118'C—
«[P'0— vTT-1re1—
[15°0 ‘0v'1—1Ssv"0—
[90'T “26'0—150°0

Jd

[62°0 ‘¢£0112°0—
Jd

[sz°0 ‘s8'0—10€0—
_d

[01'T ‘€6'0—160°0
[8Y'T ‘1S'0—18%°0
[00'T ‘TTCT—1S5°0—
3

90°0 ‘£8'0—10t"0—
[26°0 ‘L€°0—1LT°0
#x2[69°0— ‘LET—1EST—

[oT'T‘6T'0—-19¥"0
Fd

[1€°€ ‘Lz0-12S'T
d

[9¥°0 ‘6€'T—19v"0—
[sT0‘86'T—116'0—
#xx[80'T— ‘Ob'€—14TT—
[£5°0 by T—1vv0—
wex[V€C— TLY—1T5€—
#xx[00'T— “L8'€—1vLT—
«[06€°0— ‘9TC—14T°1—
[£v°0 ‘Ov1—-14v0—
[4T'T98'0—]1ST'0

P

[£€°0‘19'0—1210—
3

[£z0 ‘18'0—142°0~
P

[ST'T‘68'0—1€T°0
[18°'T ‘6¥'0—115°0
[00'T ¥0C—1250—
P

[€0°0 ‘060 — 1100 —
[06°0 ‘T¥'0—152°0
#2:[8L°0— PP'T—119'T—

[ev0 ‘e’ 1—1050—
[8T°0 ‘v6'T—188°0—
#xx[L0T— ‘€¥'€-1ST°T—
[¥90 ‘L€ 1—1L80—
waaPTC— LY —]Eb e~
#xx[VST— €8'€-169'C—
«[6€°0 61T —14TT—
[Lv0 ‘TP T1—-14v70—
[oT°1°28'0-1¥T°0

34

[2€099'0— 1410~
"

[1€°0 ‘68'0—162°0—
ESL: |

[£809T'T—1¥T0—
[€€'T‘S90-1vE0
[T0°'T 20'2—10S0—
EEL |

[80°0 ‘98'0—16€0—
[¥0°1 ‘920 —16€°0
##x[89°0— ‘€€CT—11S'T—

£
ON
asn [0Y0d[e JUSLINY

SOX
ON
Bunjows Apuaiiny

UIISIM
BI[OA
yseq Joddn
WIDYLION
BIDY 1D
wjsey
[enua)
oJeyy 3uoig
nueysy
1s9M Joddn

uordoy

ueqin
remy
9DUIPISaI JO D[]

3unjiom
Sunjrom Jo0N
smye)s Juowrordury

urefs|
Auenstyd
QUON
SNoOuASIpuT [eWLI]
uor31oy

PIMOPIM
pasioalp/pajeredag
PaLLIel JoASN

Jd oX1 d Jou u EX| parLew ApuaLmy

smels [eIreN
#x:[98°C ‘€L°016L'T «x:[0T°€ 001150 222[60°€ ‘66°01¥0°C «22[£0°€ 66°01€0°C «x:[ET°€ 0T TICT'T +22[80°€ ‘96°0120°C ArenmL,
«[99°T ‘v€°0166°0 wxx[PLT €5°0]60°T #x[94°T ‘SH°0]0T°T #x[8L°T 6¥°01PT'T #xx[L8'T 65°0]€T'T «xx[88°T ¥S01TT'T SHS
«[ST°1°01°0189°0 <[ST'T‘T1°0189°0 «[¥T101°01£9°0 <[1€TL1°01¥L0 [€€'T ‘0201440 [T¥'T 4201280 Arewid
JoN| U u U U od auoN

[9A97] [RUOTIBINPH
«x2[98°0— ‘8'T—1L9'T— 2x2[¥8°0— ‘GHT—159'T— #x2[64°0— ‘TH'T—109'T— «x2[98°0— ‘6VCT—1L9'T— 2xx[L0T— L9T—1L8'T— wxx[CTT— 9LT—1v6'T— +08
«[eT0— Te1-18L0— «[0T°0— ‘T€'T-10L0— «[29°0— LT 1-1L90— <[8T°0— ‘6€T—-1640— «[9€°0— VS T-196'0— «:[£€£°0— ‘09'T—186'0— 6L-0L
[S¥°0 ‘T9'0—1800— [9¥°0 ‘85°0—190°0— [4¥°0 ‘85°0—19°0— [S¥°0 ‘65°0—1£00— [9€70 ‘£9'0—1ST'0— [G€°0 ‘2£0—18T°0— 69-09
4 Y Jd o) od U 65-0S

dnoid a8y
[ST°0‘ST'T—1050— [Tro‘sT1—-1250— [¥T0 ‘€T T—16+0— [TT°0 ‘2T T]€S0— [10°0 ‘50 T—1250— «x[62°0— ‘LET—1€8°0— S[ewRg
wvu wwh wwm wum wwm wmﬁ v~m§

pely

[1D%S6]1de [1D%S61ge [1D%S61de [1D%S6]1ge [1D%s61de [1D%S6]1de
9 Yooid S yPoIg ¥ o1 € Po[g T o1 1Ydorg S[qeLeA

'G§102-¥ 10T ‘T 9ABM HOVS ‘BURYD UI S}MPE J9Pp[o Suotre ATOUIDUI JIJUBWSS PIJRIDOSSE S10J08) SUIMOYS SISA[EUR UOISSaISaI PalSaN

T IqeL



Dialogues in Health 2 (2023) 100118

“9J11 Jo ATend) = 9 ydorg ‘uorssardo = G Yo0[g P[esy [edISAYJ =  YOO[d ‘SIUSWRIMSLIW JLNaWodonpuy = ¢ YI0[q {S10308] 9[A1SaJIT = ¢ N20[d ‘sa[qerrea dryderSowap-0100s = T Ydoig
1000 = onpea-d, .. pue 10°0 S anfea-d., ‘G0’Q > anea-d,, :UOTILION INTeA-J "SIOUIIDJUI J0J Pasn A1039)ed 90UIaJaI ) S)UasaIdal *Joy “ISIOUR 0] YJ0[q SUO WOIJ
UOHRUIULISISP JO JUSTOLJO0 Y3 UT 93URYD Y} S9I0USP YV PUE SISA[RUE UOISSDIZD1 PRJSoU oY} WO UOHBUIULISISP JO JUSIOLIR0D U3 S3J0USP Y “3JIT JO ANEnd) = o W[ESH POJeIJ[S = HYS Xopul Sse]N Apod = [IN4 :SUORRIARIqQY

G. Ekem-Ferguson et al.

L1100 81000 9€10°0 1600°0 £900°0 - 2dVv

xxxV69T°0 LLST'0 xxx6GST°0 xSV T0 =€EET0 #xx99CT°0 <d

[£8°0 ‘SS'0—19T°0 Y31H
«[0£°0 ‘¥€'0—181°0 9JeIdpOIN
< MmoT

#[66'T ‘1¥°0102'T
[68°0 ‘65°0—1ST°0
Fd

«[¥6'T ‘80°0110°'T
P

+[90°T 200150
Fd

[ee129'0—12€0
#xx[SP0— TS T—186'0—
P

[81°0 ‘82 1—1550—
«[0T°0— ‘6T T—10L0—
P

[98°0 94'0—150°0
[16°0 ‘62°0—-11€°0

Fd

«[£2°0— YET-118'0—

[2¢8°1 €0'0—1060
P

+[£0°T ©90°01£5°0
P

[690 ‘L0 T—16T0—
xex[18°0— ‘I8 T-11E T~
FEX

[€1°0 ‘0 T—1650—
<[11°0— ‘62'1-10£0—
=y

[80°1 ‘S5°0—142°0
[T0'T ‘8T°0—12F0

P

«[Ce0— Tr'1-148'0—

«[80°T ‘€£°0185°0
Pd

[94066'0—121°0—
#xx[08°0— 64 T—10€T—
o

[21°0 ‘1€ 1-109°0—
«[11°0— ‘0g'1-10L0~—
EE

[90°T ‘95'0—152°0
[20°T ‘8T°'0—12F°0

EEk

#[C€°0— ‘¥ 1-1480—

[£1°0 ‘62 T—1950—
«[CT0— Tr'1-128°0—
ESL: |

[£0°T “85°0—1¥C'0

[86°0 ‘v2'0—1480

Fd

#:[6€0— 6V T-146'0—

uonoejsnes 17

pooo
QHMHQUOE
ped

T00

SO
ON
uorssaxdaq

SOK
ON
AMOYJIp [euondUNY

peg
wumhwﬂuos
poon
HYS

Y31y
9RIDPOIN
MOT

onex diy Istepy

A1s2q0

1YSemIaAQ

1y3rom [eurIoN

1ySromrapun
INd



Dialogues in Health 2 (2023) 100118

[21°0 ¥2°0—190°0—
P

[¥1'0 ‘€€'0—1500
P

[91°0 ‘€2°0—1+0°0—
«[PT°0— 9'0—188°0—
[19°0- ‘€2’ 1—-126°0
[0T°0 ‘€€'0—11T0—
#x:[92°0— 08'0—-1€5°0—

[os°0 ‘0T'0—]oC"0
[£0°0‘4e'0—-1€T0—
[¥0°0 ‘4€'0—141°0—

«x[80°0— ‘6¥'0—182°0—
Jod

[€1°0 ‘ST0—1100—
Ju

[S0°0 ‘22'0—180°0—
o

[45°0 ‘€0'0—142°0
+[85°0 ‘00°0162°0
[1£0°61°0-19Z°0
$H

#x2[£8°0— ‘S€°0—1CT°0—
[200 ‘c€’'0—1ST'0—

[€€°0 ‘880~ 1€0°0—

o

22x[E€T°T ‘G4°016£°0
xx:[6¥°0 ‘ST°0]2€°0
»2x[CV°0 ‘€T°01£T°0

BEX|

[¥1°0 ‘22'0—-1+00—
Fd

[ze0Le0—1€00—
o

[¥1°0 ‘S2°0—-150°0—
wxx[LT°0— Y9°0—-1T4°0—
222[F9°0— YT T—1€6'0—

[S50°0 ‘9€'0—19T°0—
#xx[S€°0— £80-119°0—

[¥S°0 ‘20'0—1+2°0

[10°0 ‘9€'0— 1410~

[20°0 ‘8€°0—181°0—

#:[0T°0— ‘6¥°'0—10€°0—
Jod

[¥1°0°61°0-1000—
=

[80°0 6101500 —
o

«[19°0 ‘€0°0]2€°0
x[29°0 ‘S0°01¥€°0
[s20‘61'0—182°0
Fd

wxx[TT°0— LE0—1¥T0—
«[200— “LE0—-16T0—
[6€°0 ‘ve'0—1€0°0

=

#2x[VC'T '€5°0188°0
#2x[¥S°0 '8T°019€°0
#2x[TH°0 TT°0]14T°0

d

[¥1°0 220-1+0'0—
o

[ze0 ‘8€'0—1€0°0—
o

[¥1°0 ‘S2°0—-1500—
x2x[81°0— ‘S90—-1TH0—
222 V90— YT T—1v6'0—

[S0°0 ‘9€'0—1ST'0—
xxx[G€°0— 98'0—119°0—

[¥S°0 ‘90°0—1¥2°0

[10°0 ‘9€'0— 1410~

[20°0 ‘8€°0—18T°0—

#:[0T°0— ‘05'0—10€°0—
Jou

[¥1°0‘ST'0—100°0—
o

[60°0 ‘61°0—150°0—
Jod

«[19°0 ‘€0°0]2€"0
«[29°0 ‘50°01¥€°0
[S20 ‘81701820

$H

#xx[IT°0— ‘LE°0—1¥T°0—
«[200— ‘LE0—-16T0—
[6€0— F€0-1€0°0

J°d

#x2[VC'T €5°0188°0
»2x[FS°0 ‘81°019€°0
»#:[CH'0 TT°014T°0

d

[€1°0 ¥2°0—-1500—
Fd

[8€°0 ‘2€'0—1000
4

[90°0 ‘€€0—1€T°0—
xxx[GC0— ‘€L°0-16v°0—
[S90— LT 1-196'0—
«[90°0— ‘9v'0—192°0—
»2x[9¥°0— 66°0—12L0—
[8€°0 ‘02°0—160'0
«2[90°0— ‘€4'0-1¥C0—
#2200~ ‘L¥'0—142°0—
#xx[€2°0— Y9'0—1€P'0—
REX

[91°0 ‘€1°0—120°0
P

[ST'0 ‘2T'0—120°0
REX |

#[59°0 ‘s0°01S€°0
%[99°0 ‘80°01££°0
[12°0‘€2°0-1¥C0
Fd

#xx[VT°0— ‘0V'0—142°0—
«[200— “T¥'0—1¥T0—
[€°0 2€'0—190°0

e

#22[£T°T G5°0116°0
222 [¥SG°0 ‘61°01£€°0
=xx[PF°0 PT°0162°0

REX|

[€T°0 ‘€2°0—1500—
EEk

[£€°0 ‘s€'0—110°0
EEk

[S0°0 ‘ze0—-1€T 0~
#xx[SCT0— VL'0—16V°0—
€9°0— YT T1-1€6'0—

x[90°0— ‘s'0—152°0—
#xx[€0°0— ¥6°0—169°0—
[6€0 8T°0—]111°0
«[S0°0— “TF'0—1€T0—
«x[80°0— ‘8¥°0182°0—
#x[CC°0— 09°0—1TH'0—
Jod

[81°0 0T°'0—1+0°0
o

[91°0 2T'0—120°0
Jou

+[99°0 ‘90°019€°0

x[£9°0 ‘80°018€°0

[120‘12°0-152°0
EEk

#xx[VT°0— 0V'0-£2°0—
#x[£0°0— ‘TF'0—1¥T°0—
[2¥°0 ‘€€'0—150°0

od

222[0€'T ‘85°01¥6°0
22x[£5°0 ‘TT°016€°0
xxx[S¥°0 PT°016C°0

FEXI

[S0°0 ‘z€'0—-1€T0—
#22[9C°0— ¥L'0—105°0—
#xx[€9°0— YT T-1€6'0—

#x[90°0— ‘6°0—-152°0—
#x[Pb’0— ‘660 -169°0—
[6€0‘8T°0—1'T'0
#x[90°0— “TH'0-1¥T0—
«x[80°0— ‘8¥°0—182°0—
#22[CC°0— 09°0—]TH'0—
4

[81°00T°0—1¥00
e

[91°0 ‘21'0-120°0
REX |

#[£9°0 ‘¥£°0]LE°0
#[£9°0 ‘80°018€°0
[0£0 ‘Tz0-1vT0
Fd

#xx[VT°0— ‘0V'0—142°0—
#+[£0°0— TH'0—1¥T0—
[2t°0 ‘€€'0—1¥00

e

222[6C°T °£501€6°0
xxx[85°0 ‘12°0]16€°0
#2x[G¥°0 ‘€1°0162°0

REX|

Sox
ON
asn [0Y0d[e JUSLINY

S9A
ON
Bupjowss Apuarny

UIISOM
BIOA
iseq 1addn
UISYLION
BIDY 1D
useq
Tenua)
oJeyy 3uorg
nueysy
1soM roddn

uordoy

ueqin
[emy
9DUIPISaI JO 32e[d

3unjiom
Bupjrom JoN
snje)s Juswkordurg

wre[sy

Ayuensuy)

QUON

SNOUASIpUT [BWLI]
uordioy

PaMOpPIM

pad1oA1p/pajeredas

PALLIBUI JOADN

parLrew Auaing
snyels [eIIey

Areniag,
SHS
Arewrtig
QUON
[9A97 [eUOnEINPH

«x2[€9°0— ‘€T'T—188°0— 222[C9°0— TT'T—148°0— 222[C9°0 TT'T—148°0— 2x2[1£°0— 0T T—1960— 222[94°0— ‘9T T—110'T— #x:[9£°0— ‘6T T-110'T— +08
#22[£T°0 ‘T90— 1P 0 — 222[92°0— ‘09°0—1€°0— 222[92°0— 09°0—1€¥°0— 2xx[SE°0— £9°0—-]115°0— wxx[0P°0— TL0—195°0— wx[0F°0— T£°0—195°0— 6L-0L
«[€0°0— ‘1€'0—14T0— «[20°0— ‘0£'0—-19T°0— [20'0— ‘0€'0—19T°0— «[F0'0— ‘T€0-18T°0— 90°0— ‘v€'0—102°0— «[900— ‘v€'0—10Z°0— 69-09

Jod Pd d d U d 65-0S
dnoi8 a8y
[6+°0 ‘82°0—111°0— [€0°0 ‘62°0—1€T°0— [€0°0 ‘62°0—1€T°0— [10°0 ‘T€'0—-1ST°0— [00°0 ‘82°0—1vT°0— [10°0 ‘4T0—1€T0— a[eway
JoI o1 P P Jo1 4 SeIN
X33
[1D%S6]ge [1D%S61de [1D%S6]1ge [1D%S6]1de [1D%S6]1ge [1D%S6]1de
9yo0[g S Yooid ¥ yooid € 3porg 2 olg 1dorg o1posidg

G. Ekem-Ferguson et al.

‘GT0Z—+ 10T ‘T @AM TDHVS ‘BURYD U S)MPe Jop[o Suoure A1owaul dIposido pajeldosse s1010ej SUIMOYS SISATeUR UO0ISS2I3a1 PaIsON
€ 9lqeL



Dialogues in Health 2 (2023) 100118

G. Ekem-Ferguson et al.

911 Jo Arend) = 9 ypoig ‘uoissaido@ = G Yoo[g YIeaY [edISAYJ = § YOO[d SIUSWRMSeaw dLnawodonPuy = ¢ }20[d 510108 S[AISAJIT = ¢ }20[d ‘So[qerrea diydeidouwap-o100s = T YIo[g
'100°0 = onpea-d,... pue 10°0 S anfea-d,., ‘G0°0 > anfea-d,, :UOHBJON SN[BA-J "SIIUISJUI J0J pasn A10831ed 90uaI9)a1 ) SJuasa1dal ‘Joy “I9YIO0 0] YDO[q SUO WOy

UOHRUIILISIAP JO JUSPLF0D Y} UT 9URYD S S9J0USP v PUR SISA[RUR UOISS2131 PIISIU 9} WO} UONRUIULIIGP JO JUSIILJI0D 3Y} $9I0USP 4 “9JITJ0 ANend = oD ‘YIESH Pael-j[oS = HYS Xpul sse]y Apog =[N :SUONeIARIqqY

¢L20°0 20000 6€10°0 +¥600°0 2dv

#%2E6CC0 12020 *%x610C°0 #x088T°0 A
+2x[28°0 0¥°0119°0 ySiH
+2x[CS°0 TT°014€°0 9JRIPON
REN| MmoT

uonoejsnes aJIy

«[6¥°0 20°0192°0 pood
[9€°0 ‘£0°0—1ST°0 91RIPOIN
U ped

00
[92°0 ‘€2°0—110°0 [£1°0 ‘2€'0—180°0— SIX
od P ON

uorssaxdeq
[€2°0 ‘20°0—180°0 [€2°0°£0'0—180°0 [€2°0 ‘80°0—180°0 SOX
P 3 ECk | OoN

Aymoyyip reuonounyg

[€1°08€0—12T0— #x2[VC0— ‘89°0—19%°0— #2x[SC°0— ‘890~ 140~ ped
«[¥0'0— ‘9€'0—-102°0— #2:[02°0— CS0—19€0— #2x[02°0— CTS0—19€0— SJeISPOIN
Jod Jod o poon
HYS
[S0°0 ‘2€0—1¥T°0— [000 ‘SE'0—18T°0— [00°0 ‘SE'0—12T°0— +[000— £E0-16T0— Y31
%x[90°0— ‘6€°0—122°0— xx[80°0— ‘TH'0—152°0— [80°0— ‘T¥'0—152°0— 91RISPOIN
Fod Jod Jd Pd MOT
oner diy Istepy
[92°0 ‘¥T'0—-190°0 [€€°0 ‘90'0-1¥T'0 [¥€°0 ‘90°01¥1°0 [2€0 ‘80°0—1221°0 A1s2q0
[91°0 ‘ST'0—110°0 [61°0C1'0—1¥00 [61°0 ‘CT'0—1¥00 [61°0°€1'0—1€0°0 y3em 1240
Jod EEL | ECk | RCN| 1YS1oM [RULION
[€0°0 ‘0€0—-1¥T°0— +[20°0— 9€'0—16T0— «[20'0— 9€'0—-16T°0— «[S0'0— ‘8€°0—-112°0— 1ySem 1apun
INd



G. Ekem-Ferguson et al.

Another key observation was that older adults with higher educational
backgrounds, (secondary and tertiary education) had significantly de-
creased SM and EM decline compared with those with no formal education.
This is consistent with existing literature which suggests that a higher level
of education is associated with higher cognitive abilities including SM and
EM [60,61]. It further affirms the assertion that higher educational status is
a protective factor for episodic memory [62]. This observation could be
attributed to an increased cognitive reserve which is linked to education,
occupational attainment, and leisure activities [63].

There have been mixed reports concerning the effects of lifestyle charac-
teristics such as smoking and alcohol consumption on the cognitive abilities
of the aged [64-66]. The effects of smoking have been observed to be high
among current smokers more than 75-year-old, as they perform poorly on
cognitive tests and appear to decline in memory more rapidly than their
peers who do not smoke [67]. Alcohol use in older adults has similar
mixed reports, while evidence exists for memory decline in heavy drinkers,
other observations indicate that light alcohol consumption could be a pro-
tective factor for memory in older adults [68]. Our observations are in con-
tradistinction to these, we found no significant association between those
who currently smoked and used alcohol and memory decline. Ours is, how-
ever, consistent with Topiwala and colleagues, who also reported no signif-
icant association in cross-sectional cognitive performance or longitudinal
changes in semantic fluency or word recall [66].

Health risks (BMI and WHR) were significantly associated with a de-
cline in SM and EM accounting for 14.2% and 21% of the variation in mem-
ory scores. Older adults who were underweight or with moderate WHR had
significantly decreased SM and EM compared to those with normal weight
and WHR respectively. This agrees with a study that explored overweight
and cognition and found that SE and EM of participants with normal weight
outperformed their counterparts after partially out diseases such as diabe-
tes, stroke, and high blood pressure [69]. Contrary to this, Gardener and
colleagues reported no associations for BMI and WHR and cognitive perfor-
mance nor decline over time among older adults >65 years compared with
worse global cognitive performance among those aged <65 years [70].
Similarly, higher WHR was associated with deficits in both executive func-
tions and EM above and beyond the influence of demographic, comorbid
health issues, health behaviours, personality traits, and self-perceived obe-
sity. Higher BMI, however, was not associated with deficits in episodic
memory [71].

Older adults with moderate and bad SRH had significantly decreased
SM and EM scores. This is consistent with a recent study that observed
that older adults with poor SRH showed a faster rate of memory decline
compared with their counterparts with good patterns of SRH [72]. Small
and colleagues also reported that only selected measures of episodic and se-
mantic memory showed evidence of significant decline before age 75 be-
yond which all cognitive abilities showed evidence of statistically
significant decline [73].

Counter-intuitively, older adults with functional difficulty had in-
creased SM compared to those without functional difficulty. No relation-
ship was, however, established between EM and functional difficulty
(even though no functional difficulty increased the EM score by 8%). This
is in agreement with other studies which report difficulties in functioning
may be attributed to other physical health conditions rather than cognitive
decline [74,75].

This analysis indicated that depression did not significantly influence
SM and EM though it accounted for some variations in memory scores. De-
pressed mood tends to directly influence the processing speed and therefore
generates difficulties in memory which may account for the variations seen
in the memory scores [76]. This finding contradicts what Brunet and col-
leagues found, which suggested that semantic deficits in mild cognitive im-
pairments were somewhat associated with the presence of concomitant
depressive symptoms [77]. They noted that depression alone cannot ac-
count solely for the semantic deficits since those with late-life depression
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showed no semantic memory impairment. Similarly, other scholars averred
that late-life major depression was associated with greater impairment in
episodic memory compared with depression in young to middle adults
[78,79].

Quality of life has been associated with improved cognitive abilities in-
cluding memory outcomes. In our analysis, QoL accounted for approxi-
mately 16.9% and 29% of the variations in SM and EM respectively.
Older adults with moderate and good QoL had increased SM and EM com-
pared with those with bad- QoL. In addition, participants with moderate to
high life satisfaction increased both SM and EM scores significantly. In es-
sence, QoL and cognitive impairment have a bidirectional effect. Cognitive
impairment significantly affects QoL [80] which conforms to the current find-
ing. This corroborates evidence by other scholars showing that worse QoL is
associated with worse cognitive performance and vice versa [81-83].

4.2. Limitations

Data used for this study is cross-sectional data from the WHO SAGE
Wave 2 study in Ghana and does not allow for any cause-and-effect conclu-
sions. Data was based mainly on self-report and might be susceptible to so-
cial desirability on the part of respondents. In addition, the measure for
episodic memory and semantic memory is limited given that there are
some aspects of these memory processes that were not assessed.

5. Conclusion

With Ghana's ageing population projected to increase in the coming
years, the study established increasing age, educational level, marital Sta-
tus, regional disparity, SRH, QoL, and life satisfaction as significant factors
associated with both SM and EM in older adults aged 50 years and above.
The increasing frailty associated with old age point to these important
socio-demographic determinants of SM and EM. To promote well-being at
all ages, in line with Sustainable Development Goals (SDGs) 3 by consider-
ing the factors associated with SM and EM in the years leading up to 2030.
In addition, implementation of the Ghana National Ageing Policy 2010,
‘ageing with security and dignity’ should consider these factors to enhance
the well-being of the older adult.
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