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Are changes in self-rated health associated with memory decline in older adults?

Abstract

Objective. The association between patterns of change in self-rated health (SRH) and
memory trajectories in older adults was examined using a systematic approach.

Method. Data from the Health Retirement Study (N=6016) and the English Study of Ageing
(N=734) were analyzed. Individuals were grouped into five categories according to their
pattern of change in SRH over eight years: stable excellent/very good/good, stable fair/poor,
improvement, decline and fluctuating pattern without a trend. Memory was measured using
immediate and delayed recall tests. Kruskal-Wallis, chi-squares tests, and linear mixed
models were used to examine the association.

Results. Different rates of decline in memory can be identified in the different patterns of
change in SRH. Those who had a stable excellent/very good/ good pattern had the slowest
rate of decline.

Discussion. Our findings suggest that SRH status and patterns of change could be used as a

marker of cognitive decline in prevention screening programs.
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Introduction
Self-rated health (SRH) reflects the general perception of an individual’s health status and it
is one of the most inclusive and informative indicators of health status (Jylha, 2009).
Moreover, it is known to be sensitive to health changes (Galenkamp et al., 2013) and has
been shown to be a robust predictor of mortality and morbidity (Idler & Benyamini, 1997,
Rutledge et al., 2010). Research to date has also found a positive association between SRH
and cognitive performance in older adults (Anstey & Christensen, 2000; Earles, Connor,
Smith & Park, 1997; Hultsch, Hertzog, Small & Dixon, 1999; Walker, Maxwell, Hogan &
Ebly, 2004) and some studies also reported that poorer SRH predicts cognitive decline
(Carmelli, Swan, LaRue & Eslinger, 1997; Sargent-Cox, Cherbuin, Sachdev & Anstey,
2011), cognitive impairment (Bond, Dickinson, Matthews, Jagger & Brayne, 2006) and all-
cause dementia (John & Montgomery, 2013; Kato et al, 2013; Monthlaluc et al., 2011,
Weisen, Frishman, Aronson & Wassertheil-Smoller, 1998; Yip, Brayne & Matthews, 2006).
In cognitive ageing research, most investigations have considered static baseline
measures of SRH (Earles et al., 1997; John & Montgomorey, 2013; Kato et al, 2013;
Monthlaluc et al., 2011; Sargent-Cox et al., 2011 Weisen et al., 1999; Yip et al., 2006) but
recent publications highlight its dynamic nature (Leinonen, Heikkinen & Jylhd, 2001, 2002;
Rohlfsen & Kronenfeld, 2014; Vogelsang, 2014; Wilson, Elliot, Eyles & Keller-Olaman,
2007). To date, only a few studies have examined the association between changes in SRH
and cognition (Carmelli et al, 1997; Hultsch et al. 1999; Leinonen et al., 2001). For instance,
Carmelli et al. (1997) considered changes in health rating and its association with cognitive
change using two time points over 6 years. They identified three patterns of change in overall
cognitive performance in older adults (i.e., decliners, non-changers and improvers) and found
that decliners rated their health as poor at baseline and were also the only ones to show

changes in SRH. Hultsch et al. (1999) examined the association between lifestyle and a



number of cognitive tests (i.e., recall tasks, vocabulary, verbal fluency, working memory,
reading comprehension, and comprehension and semantic speed) in 3 occasions over 6 years.
They found that, although most of the cognitive variables (except fact recall, vocabulary and
verbal fluency) and SRH were significantly associated at baseline, changes in the cognitive
variables were not associated with baseline SRH or changes in SRH. Leinonen et al. (2001)
identified different patterns of change in SRH between two time points with a 5 year interval
between them and found that those whose psychomotor speed and perception decreased
substantially also showed a decline in SRH. These inconsistencies across studies could be
associated with the different cognitive domains considered, the use of only a limited number
of measuring occasions to examine change or the characteristics of the samples considered. In
addition, the above mentioned studies used analytical strategies (e.g., t-tests) that consider the
average change of the group of individuals and do not account for between individual
variability. However, each individual might have different scores at baseline and different
rates of decline over time. Over the last decade, advances on longitudinal data analysis
techniques have provided researchers the opportunity to explore how individuals change over
time and how these changes vary between individuals (e.g., linear mixed models). Within this
context, studies that examine the association between changes in SRH and changes in
cognitive performance in older adults taking into account individual variability are needed.
The main aim of this paper is to examine the association between the different
patterns of change in SRH and memory trajectories in older adults. In order to it, we analyse
data from a nationally representative survey of US older adults, the Health Retirement Study
(HRS), and replicate the statistical procedure in a nationally representative survey of English
older adults, the English Longitudinal Study of Ageing (ELSA). Replication studies are

essential to build scientific knowledge and recent publications have highlighted the need to



promote systematic replication efforts (Koole & Lakens, 2012; Open Science, 2015),
especially in longitudinal studies of aging (Hofer & Piccinin, 2009).

Methods
Sample
Data are drawn from the Health and Retirement Study (HRS) from the US, which is a
biannual, longitudinal and nationally representative surveys that focus on adults aged 50 and
over. Details can be found in their respective websites: http://hrsonline.isr.umich.edu/. For the
analyses presented here, HRS data from 1998 (wave 4) to 2006 (wave 8) were included.
Wave 4 of HRS was selected as “baseline” as 1998 is when HRS and AHEAD were fully
integrated and when HRS assessment procedure matched other sister studies as the English
Longitudinal Study of Ageing (ELSA). For the purpose of this study, the first wave
considered will be labelled as baseline and the subsequent ones follow-ups.

For replication purposes, data from 2000 (wave 1) to 2008 (wave 5) of the sister study
of HRS in England, ELSA, were also examined. Details can be found in http://www.elsa-
project.ac.uk/. Both samples were restricted to respondents who were between 65 and 80
years old at the baseline and had at least three valid measurements for memory and self-rated
health, following Singer and Willet (2003) recommendations. Therefore, the US sample
consisted of a subsample of 6016 respondents (58.7% women) of the HRS and the English
sample consisted of a subsample of 734 respondents (42.5% were women) of the ELSA.
Relevant descriptive statistics are shown in Table 1 for HRS (Supplemental Table 1 for
ELSA).

PLEASE, INSERT TABLE 1 AROUND HERE
Measures
Memory. Memory was assessed using immediate and delayed free-recall of a word list. Ten

common words are presented orally to participants who are asked to remember them. The
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same four word lists versions are used in HRS and ELSA, with the initial list randomly
assigned to the respondent in both studies.

Self-rated health change. In both studies, respondents were asked to rate their own
health from excellent to poor. Self-rated health was originally a 5 category variable
(excellent, very good, good, fair and poor), however, we recoded it at each wave into two
categories: (a) excellent, very good and good, and (b) fair or poor. This dichotomization has
been used in previous studies (Diehr, Thielke, Newman, Hirsch & Tracy, 2013; Leinonen et
al., 2002). Five patterns of observed change in self-rated health were identified in preliminary
analyses and a variable that grouped individuals by their pattern of change between baseline
and an eight year follow-up into was derived. This variable had 5 categories: stable
excellent/very good/good pattern over time (EVGG); stable fair/poor pattern over time (FP);
(3) improvement (IMP), from self-rated health fair/poor to excellent/very good/ good; (4)
decline (DECL), from self-rated health excellent/very good/good to fair/poor; and (5) self-
rated health fluctuating without a trend (FLUCT).

Covariates. Age, sex and education have been found to be associated with memory
decline and self-rated health in older adults (Deary et al., 2009; Mirowsky & Ross, 2008;
Piccinin et al., 2013). Therefore, models were adjusted for sex, age at baseline and education.
Baseline age was centered at 65 years and three levels of education were compared: (a) less
than 10 years of education; (b) between 10 and 13 years of education; and, (c) more than 13
years of education.

Statistical Analyses
Both samples were analysed separately and the same statistical procedure was followed.
Differences in memory scores between SRH groups at each measurement occasion were

tested using Kruskal-Wallis tests and post-hoc tests. Additional chi-square tests were



performed to explore whether there was any association between SRH changes and baseline
age, education or sex.

To explore change in immediate and delayed recall, general linear mixed models with
random coefficients (Laird & Ware, 1982) were estimated using SAS Proc Mixed (Little,
Miliken, Stoup & Wolfinger, 1996). Linear and quadratic models were examined and
compared using the Bayesian Information Criterion (BIC). Conditional models were fitted to
each score, adjusted for baseline age, sex and education. Categories of SRH change were
dichotomized and effect coded so as the other categorical covariates.

Results

Descriptive and cross-sectional analyses

In preliminary analyses, attrition rates and missing data patterns were examined. Overall
attrition rates were 18.42% for immediate recall and 18.38% for delayed recall in HRS, and
3.14% for immediate recall and 4.09% for delayed recall in ELSA. No significant differences
were found in the attrition rates as a function of the pattern of change in self-rated health in
both samples. In HRS, those respondents who had complete data had higher baseline scores
in immediate and delayed recall, were slightly younger at baseline and were more likely to be
higher-educated. However, none of these differences were found in ELSA (except for
education). With regards to the descriptive statistics at baseline and follow-ups (Table 1 for
HRS and supplemental Table 1 for ELSA), there was no significant association between SRH
change categories and sex but a significant association with education. With regards to
baseline age, EVGG was found to be significantly younger than IMP and FLUCT in HRS.

For immediate recall scores, as it can be seen in Table 1, the results showed that there
were differences between the groups in each measurement occasion. Specifically, post-hoc
tests showed that the differences at baseline were significant between all the groups, except

between IMP and FLUCT. At each follow-up, EVGG had the highest scores and FP the



lowest and no significant differences were found between IMP, DECL and FLUCT.
However, at 4 years follow-up, IMP scores in immediate recall were significantly lower than
EVGG scores although not significantly different from the other groups. Overall, similar
results were found in ELSA (Supplemental Table 1), except for baseline and at 4 years
follow-up where the differences between all the groups appeared to be significant.

For delayed recall scores, in each measurement occasion, EVGG had the highest
scores and FP the lowest and no significant differences were found between IMP, DECL and
FLUCT. In addition, no significant differences were found between FP and IMP at baseline,
2 and 4 years follow-up. As it can be seen in Supplemental Table 1, the same pattern of
results was found for ELSA, except at baseline and 4 years follow up.

Overall, in both studies, cross-sectional results showed that EVGG had the greatest
memory scores and FP the lowest ones at each follow up; and no significant differences
between IMP, DECL and FLUCT were found in most of the measurement occasions.

Linear mixed models
To explore change in immediate and delayed recall and to examine whether it is associated
with the pattern of change in SRH over the same period of time, general linear mixed models
with random coefficients were fitted. Linear models are shown in Table 2 for immediate
recall and delayed recall in HRS. The inclusion of quadratic terms did not improve the fit of
the models.

PLEASE, INSERT TABLE 2 AROUND HERE

For the HRS sample, for both tasks, results showed that: (a) there was a significant
linear decline in the scores of the immediate and delayed recall task; (b) baseline age, sex and
education were significantly associated with the intercept and slope; and (c) SRH pattern was
significantly associated with the intercept but not all patterns were associated with the slope.

Specifically, older individuals at baseline performed worse in both memory tests and declined



at a faster rate than younger individuals. Women performed better at baseline and declined at
a slower rate than men. Education was positively associated with baseline performance and
individuals with 10 to 13 years of education declined at a slower rate than those who had
fewer years of education. However, those with 14 or more years or education appeared to
decline faster.

With regards to the groups of SRH change, individuals in the EVGG group performed
better at baseline compared to all the other groups, followed by DECL, FLUCT, IMP and FP.
For the immediate recall task, the only significant difference was in the rate of decline for
DECL compared to EVGG, those who declined showed a faster decline in their memory
scores over time. For the delayed recall task, the EVGG group had a significantly slower
decline compared to FP, DECL and FLUCT.

For ELSA sample (Supplemental Table 2), no linear change was found for both tasks.
Quadratic models were also explored and did not provide better fit indexes. However, as it
was found for HRS, age and education were associated with baseline memory scores but no
significant differences were found for sex and SRH groups.

Discussion

The main aim of this paper was to examine the association between the different
patterns of change in SRH and memory trajectories over eight years in samples of US and
English older adults.

From a cross-sectional perspective, in both samples, individuals who rated their own
health as excellent, very good and good in a stable pattern had the highest memory scores and
those who rated their own health as fair or poor in a stable pattern over time had the lower
scores in both memory tasks. Moreover, in general, no differences were found between the
individuals who had an improving, declining or fluctuating pattern in SRH over time. These

results are consistent with previous research which has found that there is a positive



association between SRH and cognitive performance in older adults (Anstey & Christensen,
2000; Earles et al., 1997; Hultsch et al., 1999; Walker et al., 2004).

From a longitudinal perspective, in both samples, results showed that, for the
immediate recall test, individuals whose SRH declined over time also showed a faster decline
in their memory scores over time. For the delayed recall test, those individuals who rated
their health as excellent, very good and good in a stable pattern over time declined slower
than those who had a fair or poor stable pattern, declining or fluctuating SRH pattern over
time. In general, the association between decline in SRH and decline in cognition provides
some evidence that supports earlier studies suggestion of SRH as a useful predictor of
cognitive decline (Carmelli et al., 1997; Earles et al., 1997; Hultsch et al., 1999; Sargent-Cox
et al., 2011). However, some of these studies considered SRH only at baseline (Sargent-Cox
et al.,, 2011) or only used two (Carmelli et al., 1997; Earles et al.,, 1997) or three
measurement occasions (Hultsch et al., 1999). In addition, the present study focused on
general population and not on clinical samples with cognitive impairment or dementia as
some of the cited studies, and therefore, future research should examine whether changes in
SRH are also predictive of cognitive impairment and all-cause dementia.

Perhaps one of the most interesting results is the distinction of speed of decline as a
function of the pattern of SRH over time. Specifically, for the delayed recall task, there were
significant differences in the rate of decline between those who had an excellent, very good
and good stable pattern, fair or poor stable pattern, a declining or a fluctuating SRH pattern
over time. Although several studies have identified these different patterns of change in SRH
in older adults and associated them with health outcomes (Leinonen et al., 2002; Vogelsang,
2014), the present study is the first, to our knowledge, to have examined how these patterns
can predict rate of decline in memory in older adults. Our results suggest that reporting

changes in our own perception of health might be a good indicator of cognitive decline and,
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within this context, it would be interesting to examine if these changes could be an early
symptom of preclinical dementia. This would be in the line with Jylhd (2009) conceptual
model of SRH. She highlights that a unique source of information is provided by the body
sensations which are directly available to the individual and these sensations might be a
reflection of physiological dysregulations. The fact that decline in memory has been found to
be directly associated with decline in SRH could be due to different reasons. A possible
explanation could be that there are common underlying mechanisms which drive both
declines, or maybe the decline in SRH could be a reflection of the own perception of change
in general cognitive performance. Further research to detangle the possible causes that might
be driving both changes in older adults is needed.

One of the strengths of this study was the use of SRH as a measure of general health
as previous research has found SRH an adequate proxy to evaluate overall health in older
adults (Galenkamp et al., 2013; Idler & Benyamini, 1997; Jylhd, 2009; Sargent-Cox, Anstey
& Luszcz, 2010; Vogelsang, 2014) even when compared with objective measures of health
(Lima-Costa et al., 2011; Wu et al., 2013). According to the SRH conceptual model proposed
by Jylha (2009), self-ratings of health involve a cognitive process that accounts for culturally
and historically varying conceptions of health, reference groups, health expectations, cultural
conventions in the use of the scale, and it does not only reflect diagnosed health conditions
but very early signs of conditions which may not be yet diagnosed. Our findings suggest that
SRH, in general, and SRH patterns of change, in particular, could be used as a marker of
cognitive decline. However, it should be noted that as self-ratings of health involve a
cognitive process, these ratings could be compromised in individuals who are already
experiencing decline. Therefore, future studies should not only further examine the
association between changes in SRH and cognitive impairment but also explore and compare

the predictive value of SRH changes and changes in objective measures of health considering
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cognitively intact and cognitively impaired individuals. Some studies have further questioned
the comparability of SRH across cultures (Jylhd, Guralnik, Ferruci, Jokela & Heikkinen,
1998) and that might be a reason of some of the slightly different results between the English
and US sample. It would be extremely interesting to perform future studies with other
countries to further our understanding of this kind of issues. However, the main aim of the
study was to further our understanding of this association using a systematic approach, but

the comparison of both samples was not intended.

Moreover, from a methodological point of view it is interesting that our cross-
sectional findings are very similar in both samples but some differences arise when
longitudinal results were examined. Replications of longitudinal studies are specially
challenging as some characteristics of the studies cannot be exactly replicated (for example,
mortality follow-ups or environmental and cultural influences); therefore, some authors have
suggested the inclusion of a greater number of studies to minimize the effects of this
variability between studies (Hofer & Piccinin, 2009). In this line, future replications of the
present study with other large longitudinal studies are needed. Furthermore, the slight
differences that were found between those respondents that had complete data and those that
did not could be associated to the fact that the sample consists mainly of those individuals
who are generally maintaining their cognitive function over time. This limitation has been
previously addressed when exploring change in older adults’ studies and it makes the
inferences of these studies conditional on the probability of surviving and remaining in the
study (Hofer & Sliwinski, 2006). In addition, it has to be noted that the English sample was
smaller than the US one, and therefore, some power issues might be affecting the English
data. Finally, the present study focused in memory measures, immediate and delayed recall
tasks, as they have been shown be good measures to identify cognitive decline even in young

old adults (e.g., Schonknecht, Pantel, Kruse & Schroder, 2005). However, further research
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should replicate the present study with measures of processing speed or other cognitive
measures.

To sum up, there is a significant association between the different patterns of change
in SRH and memory trajectories in older adults. More specifically, different rates of decline
in memory can be identified in the different patterns of SRH over time. Those who had an
excellent, very good and good stable pattern of SRH had the slowest rate of decline compared
to those who had a fair or poor stable pattern, declining or fluctuating SRH pattern over time.
These results suggest that changes in SRH in older adults might be considered an indicator of
cognitive decline and therefore, prevention and screening programs should be encouraged to
use this easy, inexpensive and broadly used measure to identify possible pre-clinical
dementia.
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Tablel.

HRS sample descriptive statistics and means (M) and standard deviations (SD) for immediate

and delayed recall for each group of SRH change from baseline to 8 years follow-up.

Percentages for categorical variables are provided.

Total EVGG FP IMP DECL FLUCT
N 6016 2760 689 344 976 1247
(45.9%)  (11.5%)  (5.7%) (16.2%) (20%)
Sex (Female) 58.7%  58.7% 62.8% 56.1% 58.1% 57.7% ¥ (4)=6.49; p=.16
Education * (8)=408.40; p<.001
Less 10 years 182%  9.7% 34.3% 29.1% 18.3% 25.1%
10-13 years 51.9%  52% 48.3% 54.1% 16.6% 15.5%
+14 years 29.9%  38.3% 17.4% 16.9% 20.9% 15.6%
. 7141 7081 71.56 72.17 72.20 71.83 _ ,
Baseline age (446) (432)  (454) (4.51) (4.56) (4.47) K-W(4)=98.01; p<.001
Immediate recall
. 5.49 5.88 4.80 5.13 5.45 5.15 _ _
Baseline (L7)  (160)  (L71) (1.66) (1.68) (L.76) K-W(4)=327.91; p<.001
5.19 5.56 463 4.80 5.01 492 _ _

2 years follow-up (170)  (166) (1.72) (157) (1.71) (1.62) K-W(4)=273.68; p<.001
5.01 5.41 439 459 481 473 _ _

4 years follow-up (1.71) (1.62) (1.64) (1.79) (1.67) (1.70) K-W(4)=321.93; p<.001
4.80 5.19 413 456 4.49 453 _ _

6 years follow-up (164)  (157) (4.56) (4.49) (1.63) (1.62) K-W(4)=300.59; p<.001
4.64 5.05 397 4.42 428 427 _ _

8 years follow-up (167)  (L60) (1.54) (1.60) (1.59) (1.68) K-W(4)=302.16; p<.001

Delayed recall

. 433 475 358 393 425 4,01 B _

Baseline @11)  (205)  (2.05) (3.02) 2.13) (2.09) K-W(4)=262.77; p<.001
4.06 4.49 3.40 3.51 3.83 3.77 _ _

2 years follow-up (2.06) (2.01) (1.99) 2.11) @.11) (1.95) K-W(4)=261.05; p<.001
3.88 434 3.11 333 357 3.67 _ ,

4 years follow-up 2.08)  (203) (1.98) 2.07) 2.07) 2.02) KW(4)=298.48; p<.001
3.60 4.06 2.92 3.26 3.17 3.27 _ .

6 years follow-up (199)  (194) (1.86) (1.94) 2.01) (1.90) K-W(4)= 286.53; p<.001
341 3.87 2.62 3.11 3.01 2.99 _ _

8 years follow-up 2.01) (1.96) (1.92) (2.04) (1.93) (1.96) K-W(4)= 261.10; p<.001
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Table 2.

Immediate and delayed recall models adjusted for baseline age, sex and education, for HRS.

Immediate recall

Delayed recall

Estimate (SE) Cl Estimate (SE) Cl
Intercept 4.82 (.06)*** 4.71,49.94 3.77 (07)*** 3.63,.392
Time -.06 (.009)*** -.08,-.04 -.04 (.01)** -.06,-.02
Age_baseline -.06 (.004)*** -.06,-.05 -.08 (.005)*** -.09,-.07
Female 61 (.03)*** 54,.69 67 (.04)*** 58,.76
Education (ref 9
years or less)
10-13 .88 (.05)*** 78,.98 92 (.06)*** .80,1.04
14+ 1.40 (.05)*** 1.29,1.51 1.50 (.06)*** 1.37,1.64
SRH(ref EVGG)
SRH_FP -.65 (.06)*** -77,-53 - 73 (.07)*** -.88,-58
SRH_IMP -40 (.08)*** -56,-.24 -48 (.10)*** -.68,-.28
SRH_DECL -.20 (.0B)*** -30,-10 -.24 (.06)** -37,-12
SRH_FLUCT -39 (.04)*** -49,-30 -.37 (.06)*** -49,-.25
Slope
Age_baseline -.002(.0006)*** -.003,-.001 -.003 (.0008)*** -.005,-.002
Female -.02 (.005)*** -.03,-.01 -.03 (.007)*** -.05,-.02
Education (ref 9
years or less)
10-13 -.01 (.008)* -.03,-.0007 -.02 (.01)* -.04,-.0009
14+ .007 (.01)*** -.04,-.01 -.04 (.01)*** -.06,-.02
SRH(ref EVGG)
SRH_FP -.01(.01) -.03,.007 -.02 (.01)* -.04,.004
SRH_IMP .007(.007) -.01,.03 -.001 (.01) -.03,.03
SRH_DECL -.05 (.008) *** -.06,-.03 -.06 (.01)*** -.08,-.04
SRH_FLUCT -.007(.007) -.02,.007 -.02 (.009)** -.04,-.003
Variances
Intercept 1.06™** 1.69%**
Slope 009+ 01xx
Residual 140> 2.09™>*
Fit statistics for linear models
2LL 96849.2 107899.4
BIC 96884 107934.2
***p<.001**p<.01 *p<.05
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Supplemental Tablel.
ELSA sample descriptive statistics and means (M) and standard deviations (SD) for
immediate and delayed recall for each group of SRH change from baseline to 8 years follow-

up. Percentages for categorical variables are provided.

Total EVGG FP IMP DECL FLUCT
N 734 345 90 44 133 122
(47%) 12.3%)  (6%) (18.1%) (16.6%)
2 _ R
Sex (Female) 425%  467%  30% 43.2% 41.4% 41% 1 (4)=8.40; p=.07
Education 1 (8)=25.99; p<.001
Less 10 years 45.1% 36.4% 61.1% 47.6% 50% 50.4%
10-13 years 457%  49.4%  37.8%  47.6% 44.6% 41.9%
+14 years 9.1% 142%  11% 4.8% 5.4% 6.8%
. 70.32 70.14 69.91 69.70 7111 70.51 K-W(4)=8.33; p=.08
Baseline age @08)  (4.15) 396  (3.31) (4.02) (4.22)
Immediate recall
. 5.27 5.42 495 5.20 5.26 5.10 o
Baseline (1L64)  (157)  (184)  (L78) (1.62) (1.63) K-W(4)=8.60; p=.07
5.36 5.52 4.85 5.15 5.46 5.23 K-W(4)= 18.40; p<.001
2 years follow-up | ;gp (1.64) (1.54) (1.64) (1.58) (1.44)
5.30 5.48 497 5.11 5.12 5.28 K-W(4)= 15.22; p=.004
4yearsfollow-up | ;560 (162 (@31 (202 (1.33) (1.56)
5.01 5.26 454 5.15 483 4.82 K-W(4)= 20.21; p<.001
6 years follow-up | (; g5, (1.60) (1.57) (1.76) (4.82) (1.52)
478 5.09 4.03 463 447 483 K-W(4)=26.71; p<.001
8 years follow-up | ; gq (1.79) (2.16) (1.75) (1.92) @77
Delayed recall
. 3.82 3.99 355 3.50 3.83 3.63 e
Baseline w89 (L7  (211) (202 (1.89) (1.97) K-W(4)=17.33; p=.11
391 412 3.35 3.79 3.76 3.95 K-W(4)= 14.67; p=.005
2 years follow-up | ;g (1.86) (1.61) (1.87) (1.96) (1.75)
3.94 4.15 3.77 3.88 3.64 3.82 K-W(4)= 8.595; p=.07
4 years follow-up | ;g (1.85) (1.93) (2.08) (1.95) (1.99)
3.63 391 3.14 3.77 3.42 3.40 K-W(4)= 14.40; p=.006
6 years follow-up | 5 o1 (1.97) (1.83) (2.06) (2.14) (1.99)
3.25 3.69 2.46 3.11 2.73 3.19 K-W(4)=32.021; p<.001
8 years follow-up | ;';5 (2.12) (2.11) (2.12) (2.01) (2.02)
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Supplemental online Table 2.

Immediate and delayed recall models adjusted for baseline age, sex and education, for ELSA.

Immediate recall

Delayed recall

Estimate (SE) Cl Estimate (SE) Cl
Intercept 5.17(.12)*** 4.92,5.42 3.78 (.15)*** 3.48, 4.08
Time .02(.02) -.02,.06 .03 (.02) -.009,.07
Age_baseline -.04(.01)** -.06,-.01 -.06 (.01)*** -.09,-.03
Female .12(.10) -.07,.32 27 (12)* .03,.51
Education (ref 9
years or less)
10-13 .66(.10) *** 45,.86 BT ((21)x** 42,92
14+ 1.14(.18) *** .79,1.50 1.16 (.21)*** 73,159
SRH(ref EVGG)
SRH_FP -22(.15) -53,.08 -19 (.19) -56,.18
SRH_IMP -20(.21) -62,21 -.38 (.25) -.89,.12
SRH_DECL .10(.13) -.16,.37 .06 (.16) -.25,.38
SRH_FLUCT -12(.14) -40,.15 -03(.17) -.37,29
Slope
Age_baseline -.008 (.002)*** -.01,-.004 -.009 (.002)*** -.01,-.005
Female .01 (.01) -.02,.04 -.02 (.01) -.06,.007
Education (ref 9
years or less)
10-13 -.02 (.01) -.05,.01 -.005 (.01) -.04,.03
14+ -.07 (.03)** -13,-01 -.01(.03) -.07,.04
SRH(ref EVGG)
SRH_FP -.07 (.02)** -12,-.02 -.08 (.02) ** -.13,-.02
SRH_IMP -.03 (.03) -.10,.04 -.003 (.03) -.07,07
SRH_DECL -.06 (.02)** -11,-01 -.08 (.02) *** -13,03
SRH_FLUCT -.01(.02) -.05,.03 -.03(.02) -.08,.01
Variances
Intercept B 1.2g%>
Slope .007** .003
Residual 167 Lo
Fit statistics
2LL 12693.8 13364.9
BIC 12720.1 13391.1
***p<.001**p<.01 *p<.05
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