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Subjective memory complaints (SMC) is a possible symptom of mild cognitive impairment which may progress to dementia. The present study exam-
ines the relationship of physical activity (PA), cognitive activity (CA), social activity (SA), and perceived health status (HS) with SMC for middle age
and older adults. Participants were from the MIDUS II study (Midlife in the United States) recruited in 2004-2006 (Mean age = 55.99; N = 3030).
Hierarchical multiple regression was performed with SMC as the dependent variable, along with PA, CA, SA, and HS as the independent variables.
The study revealed that SMC was strongly related to PA, CA, and HS, while controlling covariates. Further, HS had the strongest link with SMC
among these predictors while interaction effects (PA x HS, CA x HS, and SA x HS) were insignificant. In addition, different results were achieved in
younger versus older groups. Participants with more CA, PA and perception of better health had lower frequency of memory complaints.
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INTRODUCTION

Preexisting studies have revealed that subjective memory com-
plaints (SMC) in the elderly may hold value as a predictor of
dementia (Abdulrab & Heun, 2008; Amieva, Le Goff, Millet
et al., 2008; Frisoni, Fox, Jack, Scheltens & Thompson, 2010;
Geerlings, Jonker, Bouter, Ader & Schmand, 1999; Jessen,
Wiese, Bachmann ez al., 2010; Jonker, Dik, Van Kamp & Deeg,
2000; van Harten, Smits, Teunissen et al., 2013; Wang, van
Belle, Crane et al., 2004). For example, Amieva et al. (2008)
discovered, as early as 12 years before dementia, the decline in
cognitive performance with the following memory complaints
can be detected using measures of semantic memory and con-
ceptual formation. Jessen er al. (2010) proposed that SMC are a
possible pre-mild cognitive impairment condition in the clinical
manifestation of Alzheimer disease. Frisoni e al. (2010) sug-
gested SMC is likely a mild cognitive impairment symptom. In
addition, van Harten et al. claimed that cerebrospinal fluid evi-
dence of preclinical AD in patients with subjective complaints
predicted cognitive decline over time. Elderly people with SMC
seem to have 2.7 times higher risk to develop dementia than
those without (Wang et al, 2004). Accordingly, SMC might be a
good predictor of memory loss with possible links to dementia.
Early evaluation of cognitive functioning, such as memory com-
plaints, is essential to establish adequate preventive and interven-
tion strategies to cognitive impairment (Juncos-Rabadan, Pereiro,
Facal et al., 2013).

Factors such as decreased physical activity (PA) (Doaga &
Lee, 2008; Floel, Ruscheweyh, Kriger et al., 2010; Ghosh,
Agarwal & Haggerty, 2011), decreased cognitive activity (CA)
(Lachman, Agrigoroaei & Murphy, 2010; Verghese, Lipton, Katz
et al., 2003; Wilson, Mendes De Leon, Barnes, 2005), and poor
perceived health status (HS) (Bluestein & Rutledge, 2006; Kim &
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Kang, 1998) or objective health situation (Bartley, Bokde, Ewers
et al., 2012; Comijs, Deeg, Dik, Twisk & Jonker, 2002; Doaga &
Lee, 2008; dos Santos, Leyendecker, Costa, de Souza-Talarico,
2012) have all been associated with memory loss or dementia
reported by patients or family members. For example, Ghosh
et al. (2011) found that cognitive processing speed and memory
retrieval speed decline as much as 20% by 40 years of age,
whereas PA may be a potential factor for protecting and prevent-
ing cognitive decline. In addition, using modern magnetic reso-
nance voxel-based morphometry, Floel er al. (2010) showed a
higher level of PA was associated with higher level of neurotro-
phin and increased cerebral gray matter volume in the human pre-
frontal and cingulate cortex. On the other hand, other studies
claimed that the protective effects of PA on dementia or cognitive
impairment may be overly optimistic (Morgan, Gallacher, Bayer,
Fish, Ebrahim & Ben-Shlomo, 2012; Plassman, Williams, Burke,
Holsinger & Benjamin, 2010).

CA has been associated with cognitive function in previous
studies. For example, Wilson et al. (2005) showed that CA was
associated with better cognitive function, especially semantic
memory and perceptual speed. Verghese et al. (2003) claimed
increasing CA was significantly associated with a reduced risk of
dementia. Though studies have shown that CA may affect seman-
tic memory, episodic memory, or dementia (Lachman, 2010;
Verghese et al., 2003; Wilson et al., 2005), studies directly
exploring the relationship between CA and SMC are rare.

Social activity (SA) was also posited to relate to cognitive func-
tion (Wilson et al., 2007; Ybarra, Burnstein, Winkielman, Keller,
Manis & Rodriguez, 2008). For example, Ybarra et al. (2008) sug-
gested socializing was just as effective as more traditional mental
exercises in boosting memory and intellectual performance. Their
findings suggested that spending just 10 minutes a day talking to
another person can help improve memory performance. However,
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one German population survey did not find frequency of social
contacts or social support to be related to risk of dementia (Bickel
& Cooper, 1994). Similarly, one study claimed that emotional
loneliness related to increased risk of cognitive decline in
some analyses but not others (Tilvis, Kahonen-Vare, Jolkkonen,
Valvanne, Pitkala & Strandberg, 2004).

Studies have also found SMC associated with depression
(Grambaite, Hessen, Auning, Aarsland, Selnes, Fladby, 2013;
Mowla, Ashkani, Ghanizadeh, Dehbozorgi, Sabayan & Chohe-
dri, 2008; Singh-Manoux, Dugravot, Ankri et al., 2013; Van der
Flier, van Buchem, Weverling-Rinjsburger er al., 2004; Vogel,
2008), or linked to either perceived health status (HS) (Bluestein
& Rutledge, 2006; Kim & Kang, 1998) or to objective health
status (Bartley et al., 2012; Comijs et al., 2002; Doaga & Lee,
2008; dos Santos et al., 2012). HS is the way people rate their
own overall health, it usually matches well with objective health
status (Hunt, McKenna, McEwen, Backett, Williams & Papp,
1980; Unden & Elofsson, 2001). Comijs et al. (2002) suggested
that when older people complain about their memory while not
showing actual cognitive decline, these complaints might actu-
ally reflect their psycho-affective or health problems.

As aforementioned, the relationship between frequent PA, CA,
SA, and cognitive functions is debatable. The current study
therefore chooses these variables, including HS, within one
model to investigate their relative relationship to SMC and their
interaction. This approach was not seen in previous studies.
Dementia is currently a major healthcare challenge all over the
world. Research exploring the relationship among these factors
could possibly contribute to the prevention of this disease.

Accordingly, the goals of current study are to answer two
research questions: (1) Are PA, CA, SA, and HS related to
SMC? And (2) Would the magnitude of the relationship between
HS and SMC be reduced for those with higher level of PA, CA,
and SA? We predict that those with higher PA, CA, and SA,
and lower health status would associate with a lower prevalence
of SMC. We also expect the link between low HS and high
SMC would be attenuated for those engaging in high levels of
PA, CA, and SA (significant interaction effects). We expect
these results to hold when adjusting for age, sex, financial condi-
tion, education level, and depression status.

METHODS

Study Sample

Data was drawn from the Midlife Development in the United States
(MIDUS) surveys. Subjects constituted a nationally representative sample
of noninstitutionalized, English-speaking adults within the coterminous
United States in 1995 (wave I) (Ryff, David, Almeida, Ayanian, Carr &
Cleary, 2012). A longitudinal follow-up, 10 years later in 2005, of
the original MIDUS participants (wave II) yielded a sample of 3,053
consisting of those who had completed all measures used in this study.
Twenty-three outliers (z score > = 3) on all measures were excluded, the
resulting in a sample size of 3,030 for this study. This group ranged in
age from 34 to 85 (Mean = 55.99, SD = 11.81).

Independent and Dependent Variables

All measures were collected via phone interview and extensive self-
administered questionnaires.
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Dependent variable

Subjective  Memory Complaints. This is a 2-item variable, which
inquires of participants about current memory function compared to
5 years ago (i.e., “How would you rate yourself today compared to
five years ago on ... memory?”’) and compared with others (i.e.,
“Compared to other people your age, how would you rate your
memory?”) Participants rated their subjective memory performance for
both questions on a five-point scale ranging from 1 (“improved a lot”)
to 5 (“gotten a lot worse”) and from 1 (excellent) to 5(poor), respec-
tively. A lower score indicates better memory (less memory com-
plaints) while a higher score indicates memory worsening (more
memory complaints).

Cronbach’s alpha reliability of the two items is 0.63. An exploratory
principal component factor analysis with varimax rotation yielded one
factor with eigenvalues greater than one. The scree plot showed one fac-
tor which accounts for 73.53% of total cumulative variance.

Independent variables

Frequency of engaging in PA. Twelve questions assessing the partici-
pant’s levels of vigorous (e.g., competitive sports such as running, vigor-
ous swimming, high intensity aerobics) and moderate intensity (e.g.,
leisurely sports like light tennis, slow or light swimming, low impact
aerobics, or brisk walking) PA were used. The questions referred to par-
ticipants engaging in PA during summer and winter seasons while at the
domains of job, home, or during leisure time. Based on their answers for
each domain, scores of I(never) to 6(several times a week) were coded.
The questions for participant levels of PA are the same for all three
domains and both seasons. That is, two questions (one for summer, the
other for winter) in total for each level under each domain. The means
across summer and winter in all three domains for both moderate and
vigorous intensity were computed (Lachman et al., 2010). A higher
value represents higher frequency of PA across all domain and intensity
levels.

The sample question for probing vigorous (high) PA was: “How often
do you engage in vigorous physical activity that causes your heart to
beat so rapidly that you can feel it in your chest and you perform the
activity long enough to work up a good sweat and are breathing heav-
ily?” This question is asked twice (one for summer and one for winter)
and asked for each domain.

Frequency of engaging in CA. The CA variable was created by averag-
ing the self-reported frequencies of engaging in six common mental
activities: reading books, magazines or newspapers; do word games such
as crossword, puzzles, or scrabbles; play cards or other games such as
bridge or chess; attending educational lectures or courses; do writing
such as letters, stories, or journal entries; use computer to send email or
search the internet on a six-point scale (e.g.,l = never, 2 = once a
month, 3 = several times a month, 4 = once a week, 5 = several times
a week, 6 = daily).

The total amount of time and the number of times engaging in SC. The
SC variable was created by averaging the self-reported amount of time
(by hour) for four types of volunteer works (i.e., health related work;
school or youth-related work; political organizations; any other organi-
zation, cause or charity) and the number of times attending various
kind of meetings (unions or professional groups; sport or social
groups; any other groups). Because the scale in both items are differ-
ent, both the mean z-score of volunteer work and of attending meet-
ing were created. So a higher mean z-score indicates more SC for the
participants.

Health status. Participants rated their physical health on a five-point
scale for two questions: 1. “In general, would you say your physical
health is excellent, very good, good, fair, or poor (from 1: poor to 5:
excellent)?” and 2. “In general, compared to most men/women your
age, would you say your health is much better, somewhat better,
about the same, somewhat worse, or much worse (from 1: much



138 P.-L. Lee

Scand J Psychol 55 (2014)

worse to 5: much better)?” So a higher score indicates better overall
health.

Covariates

Demographic variables. We examined age, sex (1 = male, 2 = female),
education level (1 = no school, 12 = Ph.D. or professional degree) and
financial situation (0 = the worst possible financial situation, 10: the best
possible financial situation).

Depression. Those indicating having experienced or have been treated
for an emotional disorder such as depression in the past 12 months were
coded as 1(yes) or 0 (no).

General statistical analysis

All variables were computed for correlation coefficients. Hierarchical
multiple regression analysis was performed by first entering the covari-
ates, and second entering the other block of predictors (PA, CA, SA, and
HS) to test our first hypothesis for the relationship of PA-SMC,
CA-SMC, SA-SMC, and HS-SMC, while controlling covariates. In order
to understand the potential moderators of PA, CA, and SA on the
HS-SMC relationship, the interaction effects of (PA x HS), (CA x HS),
and (SA x HS) were tested while controlling for age, sex, education,
financial situation, and depression.

RESULTS

Descriptive characteristics and inter-correlations for all variables
were shown in Table 1. All independent variables in the table
were negatively related to SMC. In hierarchical multiple regres-
sion model 1, the covariates of education, financial situation, and
depression were significantly related to SMC, adjusted R* change
= 0.06, F (5, 2948) = 3991, p <0.01. In model 2, a step-2
analysis was conducted to evaluate whether the PA, CA, SA,
and HS measures predicted SMC over and above the covariates.
Excepting SA, the variables of PA, CA, and HS were signifi-
cantly related to SMC even after controlling for the covariates,
with adjusted R* change = 0.10, F (7, 2941) = 50.73, p < 0.01
(Table 2). These results suggest that more frequent engagement

in PA/CA, and better self-perceived health conditions are related
to less memory impairment. The interaction effects with per-
ceived health status were not significant for all predictors (PA X
HS, CA x HS, and SA x HS).

A secondary statistic analysis was conducted to explore if
different results would be achieved in younger (age < 65) groups,
as opposed to older groups. In the younger group, the results
showed that only CA and HS were significantly related to SMC,
with p < 0.01, after controlling for the covariates (Table 3). For

Table 2. Multiple regressions with subjective memory complains as
dependent variables, after adjusting for covariates (age, sex, education,
finance situation, and depression)

v B Beta t p value
Model 1 DV = SMC

Age 0.00 0.00 0.23 0.82
Gender 0.03 0.01 0.63 0.53
Education -0.07 -0.11 -5.96 0.00
Finance -0.07 -0.11 -5.64 0.00
Depression 0.58 -0.17 9.08 0.00
Model 2 DV = SMC

Age 0.00 0.03 -1.37 0.17
Gender 0.09 0.03 1.79 0.07
Education -0.01 -0.02 -0.81 0.42
Finance -0.02 -0.03 -1.88 0.06
Depression 0.41 0.12 6.68 0.00
HS -0.24 -0.30 -16.11 0.00
PA -0.04 -0.04 -1.93 0.05
CA -0.22 -0.13 -7.01 0.00
SA 0.01 0.02 0.914 0.36
PA x HS -0.01 -0.01 -0.74 0.46
CA x HS -0.01 -0.01 -0.60 0.55
SA x HS 0.00 0.00 0.18 0.86

Notes: SMC = subjective memory complaints, IV = Independent Variable,
PA = physical activity, CA = cognitive activity, SA = social activity
(z—score), HS = perceived health status, SMC = subjective memory com-
plains. B = unstandardized multiple regression coefficient, § = standard-
ized multiple regression coefficient, t = ttest.

Table 1. Means, standard deviations, and intercorrelations between all covariates and independent and dependent variables

M SD Age Sex Education Finance Depression PA CA SA HS
Age* 55.99 11.82
Sex - - —0.04*
Education” 7.37 2.51 -0.11%* -0.11*
Finance® 6.45 2.12 0.15% -0.08* 0.16*
Depression® - - —0.05% 0.16* -0.03 —0.18*
PA 3.14 1.29 -0.29% -0.15% 0.10* 0.02 -0.02
CA 3.06 0.82 —0.05% 0.12%* 0.35% 0.11%* -0.03 0.09*
SA 0 1 0.02 0.02 0.16* 0.07* -0.03 0.09* 0.23*
HS 2.32 1.69 -0.03 —0.04* 0.21%* 0.26* —0.20% 0.18* 0.13* 0.11*
SMC 293 1.36 -0.01 0.06* —0.14* -0.15% 0.19% -0.10%* —0.18* -0.06* -0.36

Notes: M = Mean, SD = standard deviation, PA = physical activity (1: never, 6: several times a week), CA = cognitive activity (1: never, 6: daily),
SA = social activity (z—score), HS = perceived health status (1:poor, 5: excellent), SMC = subjective memory complains (1: low complains, 5:high com-

plains), *Correlation is significant at 0.01 level (2—tailed), N = 3030.
“Age: 75.50% of participants under age of 65.

Education = 7 (equal to 3 or more years of college, no degree yet).
“Finance scale: 0 = worst possible finance, 10 = best possible finance.
dDepression: 1= Yes, 0 = No.
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Table 3. Multiple regression on group comparison with subjective mem-
ory Complaints as dependent variable, after adjusting for covariates
(age, sex, education, finance situation, and depression)

v B Beta t p value
Young (N = 2,289) DV = SMC

HS -0.25 0.02 -13.75 0.00
PA -0.04 -0.02 -1.62 0.11
CA -0.23 0.04 -6.05 0.00
SA -0.01 0.02 -0.28 0.78
PA x HS -0.01 0.01 -0.64 0.52
CA x HS -0.01 0.02 -0.38 0.71
SA x HS 0.00 0.01 -0.39 0.70
Old (N = 741) DV = SMC

HS -0.21 0.03 -6.75 0.00
PA -0.03 -0.02 -0.65 0.52
CA -0.19 0.06 -3.32 0.00
SA 0.07 0.03 2.63 0.01
PA x HS -0.03 -0.02 -1.18 0.24
CA x HS -0.01 -0.03 -0.47 0.64
SA x HS 0.02 0.01 1.68 0.09

Notes: IV = Independent Variable, PA = physical activity, CA = cogni-
tive activity, SA = social activity (z—score), HS = perceived health status,
SMC = subjective memory complains. B = unstandardized multiple
regression coefficient, 3 = standardized multiple regression coefficient,
t =t test.

older adults, CA, SA, and HS were all significantly related to
SMC, with p < 0.01, p = 0.01, and p < 0.01, respectively. These
findings indicated that when further analyzed by two age groups
(young and old), the results differed from the original heteroge-
neous sample.

DISCUSSION

Summary of the key study findings

Participants who engaged in more PA, CA and had better HS
had less SMC. Interaction effects were not found in the present
study (PA x HS, CA x HS, and SA x HS).

Contribution of this study to the existing literature

Previous studies have demonstrated the possible link between
PA, CA, SA, HS, and cognitive impairment (mostly dementia or
mild cognitive impairment). However, few studies have directly
examined these relative relationships with SMC in one model. In
addition, the present study is rare in that it examined randomly
selected national (US) representative community dwelling middle
age or older adult samples. The study focused on the link
between the PA domains (including work-related PA, household
PA, leisure-time PA) and SMC, between the six different cogni-
tive activities (reading, do word games, play cards, attend lec-
ture, writing, search internet) and SMC, and between SA
(volunteer work and attend social/professional/sport club) and
SMC all in one model. Accordingly, this approach allows read-
ers to see the relative strength of the links in the comprehensive
dataset. The results revealed that PA, CA, and HS associated to
SMC after adjusting for covariates, with HS having the strongest
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link to SMC, followed by CA, then PA. Surprisingly, SA was
not related to SMC. However, the secondary analysis of the
present study for older adults (age > = 65) revealed that SA is
significantly related to SMC.

Further, this study provided the interaction terms for PA x
HS, CA x HS, and SA x HS. This allows testing of the possi-
ble moderator between HS and SMC for PA, CA, and SA. Such
interaction effects are rarely examined by other studies.

Research question 1: Are PA, CA, SA, and HS related to SMC?

Yes, they were all related to SMC save for SA.

In addition to many positive effects of PA on health (Lee,
2013; Lee, Lan & Lee, 2012; Lee, Lan & Yen, 2011), our find-
ings showed that PA was related to SMC. Many studies sug-
gested that PA was associated with reduced risk for cognitive
impairment in older adults (Larson, Wang, Bowen, McCormick,
Teri & Kukull, 2006), though not 100% consistent (Morgan
et al. 2012). In addition, one study claimed that exercise
increased hippocampal volume by 2%, effectively reversing age-
related loss by 1 to 2 years (Erickson, Voss, Prakash et al.,
2011). Accordingly, active seniors possibly had a lower risk of
SMC, given the close relationship between SMC and mild cog-
nitive impairment (MCI).

CA also related to SMC in our study. Supported by imaging
evidence, CA was shown to positively alter the responsiveness of
brain neural mechanisms in middle-aged and older adults (Stern,
2006). In another follow-up prospective study of 4.5 years, fre-
quency of participation in common cognitive activities (e.g., read-
ing a newspaper, magazine, books) was assessed at baseline for
801 elderly Catholic nuns, priests, and brothers without dementia
(Wilson et al, 2002). The findings suggest that frequent participa-
tion in cognitively stimulating activities are associated with
reduced risk of AD by 33%.

Surprisingly, SA did not relate to SMC in the present study,
which contradicts some findings (Wilson et al., 2007; Ybarra
et al., 2008), and is consistent with Bickel and Cooper (1994).
The broad definitions of SA among studies (e.g., frequency of
social contacts or volunteer works, within and outside the family
circle, standard of social support, and living in single person
household) and the measures of different dependent variables
(SMC in our study and cognitive function in others), may con-
tribute to the inconsistent findings on relationships. Even though
the benefits of SA was not found in the present study for the
broad age range, there are links to many other benefits (such as
life satisfaction) in literature (Jang, Mortimer, Haley &
Borenstein, 2004; Liang, Shaw, Krause, Bennett, Kobayashi &
Sugihara, 2005).

Similar to previous studies (Bartley er al., 2012; Comijs,
2002; Doaga & Lee, 2008), our findings showed there is a
negative relationship between HS and SMC. HS has the
strongest relationship to SMC compared to the other three pre-
dictors in the present study. Haley, Hoth, Gunstad et al.
(2009) claimed that some patients with cardiovascular disease
appear to be at high risk for cerebrovascular complications
and cognitive decline, and this decline seems to be captured
by patient subjective reports of relative decrements in their
cognitive function.
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Research question 2: Would the magnitude of the relationship
between HS and SMC be reduced for those with higher level of
PA, CA, and SA?

This concerns if the potential modifiable behaviors (PA, CA,
and SA) makes any difference on SMC (interaction effect) for
those with lower HS than for those with higher HS. The present
study may be the first in exploring such interaction effects on
SMC. However, significant effects are not found in the present
study. The insignificant interaction results indicate that the rela-
tionships between PA/CA/SA and SMC were not stronger in
people with lower HS than in people with better HS.

For better understanding, a secondary analysis was conducted
and revealed the distinction between the young vs. old age
groups. This finding echoes previous research regarding the
association between SA and SMC (Wilson et al., 2007; Ybarra
et al., 2008; Yeh & Liu, 2003), while disagreeing from the
others (Bickel & Cooper, 1994). SA participation has been con-
sidered as one of the main factors for successful aging (Bowling,
2006, Lee, Lan & Yen, 2011), which suggests that social inter-
action with others may be particularly important for aging peo-
ple. It has been claimed that there is an association between
social activity and cognitive function among the elderly. This
connection might be even more apparent when their physical
health declines.

Studies have found self-perceived cognitive difficulties relate
to objectively measured cognitive decline over time. Accord-
ingly, they may provide important clinical information about
early neurodegenerative processes that should be carefully moni-
tored (Haley et al., 2009). The current study also has some
limitations. The cross-sectional study only offers current relation-
ships but no prediction of future memory impairments. The
results concern a group from 34 to 85 years old, which may be
too heterogeneous and should deserve more attention when
applying to future research. In addition, all measures were col-
lected via phone interviews and no objective cognitive testing
was performed. It might be that some cognitive impairment sub-
jects had reduced insight concerning their own health.

The study results raise the possibility that PA, CA, and HS
might have neuroprotective effects. However, more randomized
trials are needed to support this hypothesis. In addition, future
studies are also needed to determine whether frequently engag-
ing in PA or CA have a protective effect for mild cognitive
impairment or dementia among those lower or higher HS. The
specific domains of PA and what daily type of CA is related to
(or even predict to) SMC also deserves to be investigated in
future study.

Implication of current research

Though age is related to memory deterioration, keeping active
both physically and psychologically is one way to lower individ-
ual memory complaints.

In conclusion, awareness of subjective memory impairment is
important as it may be an indicator for mild cognitive impair-
ment which often leads to dementia. PA, CA, and HS deserve
further exploration because they are all significantly related to
memory complaints.
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