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Abstract
The aim of the present study was to investigate how frailty/pre-frailty in combination with subjective memory complaints pre-
dicts all-cause mortality in community dwelling cognitively unimpaired older adults. There were 1904 community-dwelling 
cognitively unimpaired persons aged 65 years or older who participated in the 2013 Taiwan National Health Interview Survey 
with a 5-year follow-up. Frailty was determined based on the fatigue, resistance, ambulation, illness, and loss of weight 
(FRAIL) scale. Two questions (“Do you have difficulties with your memory or attention?” and “Do you have difficulties 
with your memory only or attention only or both?”) were used to screen for subjective memory complaints (SMC). In this 
study, 11.9% of participants had both frailty/pre-frailty and SMC. A total of 239 deaths were recorded after 9009.5 person-
years of follow-up. After adjustment for other factors, compared with participants who were physically robust with no SMC, 
participants who reported either SMC alone (HR = 0.88, 95% CI = 0.60–1.27) or were frail/pre-frail alone (HR = 1.32, 95% 
CI = 0.90–1.92) had no significantly increased mortality risk. However, coexisting frailty/pre-frailty and SMC was associ-
ated with a significantly increased hazard ratio for mortality of 1.48 (95% CI = [1.02–2.16]). Our results highlight the high 
prevalence of co-occurring frailty/pre-frailty and SMC and that this co-occurrence is associated with an increased risk of 
mortality among cognitively unimpaired older adults.
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Introduction

Subjective memory complaints (SMC) is a condition char-
acterized by self-perceived memory deficits in everyday life. 
Most previous studies of factors associated with SMC in 

older adults have focused on normal aging processes, poorer 
objective memory performance, self-perceived health, and 
the presence of psychiatric and neurologic disorders (Elfgren 
et al. 2010; Genziani et al. 2013; Lehrner et al. 2014; Mon-
tejo et al. 2014; Montejo Carrasco et al. 2017). SMC has 
been linked to an increased risk of falls, health care utiliza-
tion, nursing home admission, and incident dementia (Wal-
dorff et al. 2009; Mitchell et al. 2014; Al-Sari et al. 2017). 
Therefore, SMC could have value as a clinical marker that 
could be used to identify individuals who require more care.

Frailty is an important concept as it can enable the 
identification of older individuals with increased vul-
nerability who are at higher risk of adverse outcomes. 
Physical frailty is also associated with increased mortal-
ity (Lahousse et al. 2014). However, among cognitively 
unimpaired older persons, associations between physical 
frailty and mortality reported in the literature have been 
inconsistent (Avila-Funes et al. 2009; Feng et al. 2017). 
Feng et al. (2017) analyzed data from 2375 community-
living Singaporeans aged 55 years and older participating 
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in the Singapore Longitudinal Ageing Study. They found 
that the presence of frailty or pre-frailty in older persons 
without cognitive impairment at baseline was not associ-
ated with an increased risk of mortality during an approxi-
mately 3-year period.

Robertson et al. (2014) conducted a cross-sectional 
study using data from The Irish Longitudinal Study on 
Aging that included participants aged 50 and older with-
out a history of stroke, Parkinson’s disease, severe cogni-
tive impairment, or antidepressant use. The authors found 
worse performance across multiple cognitive domains 
such as memory, processing speed, executive function, 
and attention in those who were pre-frail or frail. Wu 
et al. (2015) also conducted a cross-sectional study using 
data from the I-Lan Longitudinal Aging Study including a 
total of 1839 community residents aged 50 years or older 
without dementia or global cognitive impairment or cogni-
tive complaints at baseline. They found that frail individu-
als were 2.55 times more likely to have memory-domain 
impairment than robust individuals. These findings high-
light that SMC may be under-recognized among commu-
nity dwelling cognitively unimpaired older people and that 
a vulnerable subgroup of these older adults will have both 
frailty/pre-frailty and SMC. Despite this evidence, data 
about the epidemiology of co-occurring frailty/pre-frailty 
and SMC among cognitively unimpaired older persons 
have not been well characterized. Little is known about 
how frailty/pre-frailty in combination with SMC is asso-
ciated with mortality risk among cognitively unimpaired 
older persons.

Previous studies show that older adults with pre-frailty 
have different profiles in terms of clinical, functional, and 
behavioral and biomarker characteristics to robust indi-
viduals (Abellan van Kan et al. 2008a). It has also been 
reported that older adults with pre-frailty and frailty share 
similarities in pathological aging (Ruan et al. 2015). There 
is increasing evidence that prompt interventions in older 
adults with pre-frailty to achieve a better outcome than 
intervening at a later stage (Abellan van Kan et al. 2008a). 
Therefore, in this study, we have merged the categories of 
pre-frailty and frailty as a single category.

In view of these considerations, we have analyzed data 
from a 5-year prospective study of a national sample of 
community-dwelling cognitively unimpaired older adults 
in Taiwan. The aims of the present study were twofold. 
First, we aimed to describe the distribution of co-occurring 
frailty/pre-frailty and SMC among cognitively unimpaired 
older people. Second, we aimed to examine the association 
between coexisting frailty/pre-frailty and SMC and mor-
tality in cognitively unimpaired older adults. We hypoth-
esized that those with coexisting frailty/pre-frailty and 
SMC would have an increased risk of all-cause mortality.

Methods

Study population

This was a prospective study involving participants in 
the National Health Interview Survey (NHIS) in Taiwan, 
2013. The sample design of the NHIS has been described 
in detail previously (Li et al. 2020; Li et al. 2021a, b). All 
study participants provided signed written informed con-
sent. There were a total of 3203 individuals aged 65 years 
and older of whom we excluded 172 persons with a pre-
existing dementia or Parkinson's disease diagnosis and 461 
persons with incomplete data for the Mini-Mental State 
Examination (MMSE), physical frailty, depressive symp-
toms, or SMC. Out of these 2570 participants, we excluded 
a further 666 participants who were diagnosed as cogni-
tively impaired (MMSE score < 18 for participants who 
were illiterate and had no schooling, < 21 for those with 
1–6 years of education, and < 25 for those with 7 or more 
years of education) (Folstein et al. 1975; Katzman et al. 
1988). This resulted in 1904 eligible participants for the 
analysis. The study cohort was followed until death or the 
end of the study period (December 31, 2018). Deaths were 
confirmed by the computerized data files of the National 
Register of Deaths. The processes of data set linkage and 
statistical analysis were performed at the Data Science 
Center of the Ministry of Health and Welfare. This study 
was approved by the relevant institutional review board.

Measures

Assessment of physical frailty and SMC

In this study, frailty and pre-frailty were determined based 
on the fatigue, resistance, ambulation, illness, and loss of 
weight (FRAIL) scale (Abellan van Kan et al. 2008a, b). 
Fatigue was assessed by asking individuals how much of 
the time they felt tired in the past 1 week. Responses of 
“all” or “most of the time” were given a score of 1. Resist-
ance was assessed by asking individuals whether they have 
difficulty climbing ten steps, and ambulation was assessed 
by asking individuals whether they have difficulty walking 
100 m (about one block). Responses of “some difficulty”, 
“much difficulty”, or “unable to carry out” received a score 
of 1. Illnesses were assessed by asking individuals if a 
medical professional has ever told them that they have 
any of the following conditions: diabetes, heart disease, 
hypertension, stroke, asthma, kidney disease, chronic lung 
disease, cancer, and arthritis. A report of five or more ill-
nesses received a score of 1. Loss of weight was assessed 
by body mass index (BMI was calculated as weight [kg] 
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divided by height squared  [m2]), and participants scored 
1 point if their BMI was less than 18.5 kg/m2 (Woo et al. 
2012). FRAIL scores range from 0 to 5. Participants with 
scores ranging from 3 to 5 were defined as frail, 1–2 as 
pre-frail, and 0 as robust. We grouped frail and pre-frail 
participants into a single category.

SMC was assessed in the self-report questionnaire by two 
questions. The first question was “Do you have difficulties 
with your memory or attention?”. The response categories 
were “no difficulty”, “some difficulty”, “much difficulty”, or 
“completely unable”. Participants responding with “some 
difficulty”, “much difficulty”, or “completely unable” were 
asked a second question, “Do you have difficulties with your 
memory only or attention only or both?”. The response cat-
egories were “memory alone”, “attention alone”, or “both 
memory and attention”. SMC was defined as reporting some 
difficulty, much difficulty or being completely unable to use 
their memory alone or both their memory and attention. The 
same approach to screen for SMC in this study has been 
shown to be predictive of incident dementia in our previous 
study of older adults (Li et al. 2021a).

Assessment of baseline characteristics

Depressive symptoms were assessed by the 10 item version 
of the Center for Epidemiologic Studies Depression Scale 
(CES-D) (Radloff 1977; Andresen et al. 1994). Participants 
with scores ranging from 10 to 30 were defined as having 
depressive symptoms. Demographic and health information 
such as age, sex, years of education, marital status (married 
or living with partner; yes/no), smoking status (current or 
former smoker; yes/no) and physical activity (individuals 
were classified as active if they did report engaging in any 
kind of leisure activity during the last one month; yes/no) 
were obtained from the questionnaires. Individuals were 
categorized as having fallen if they self-reported at least 
one fall during the previous year. Hospital admissions and 
emergency department visits were assessed by respondents’ 
self-reporting at least one hospital admission or emergency 
department visit in the previous year before the interview 
(any or none).

Statistical analysis

We used Pearson’s Chi-square test to compare baseline 
characteristics between surviving and non-surviving partic-
ipants. We also used Pearson’s Chi-square test to compare 
baseline characteristics between participants with frailty/
pre-frailty and/or SMC. We also used Pearson’s Chi-square 
test to compare baseline characteristics between included 
and excluded participants. Cox proportional-hazards models 
were used to investigate the association between baseline 
characteristics and all-cause mortality. The proportional 

hazards assumption (tested using Schoenfeld residuals) was 
not violated. Hazard ratios (HRs) and 95% confidence inter-
vals (95% CIs) for mortality were estimated. We used Cox 
regression models to examine the joint associations between 
frailty/pre-frailty, SMC and mortality. All analyses were 
conducted using SAS statistical software, version 9.4 (SAS 
Institute, Cary, NC).

Results

Table 1 compares baseline characteristics between surviving 
and non-surviving participants. Surviving participants were 
significantly younger and were more likely to be female, 
have higher education levels, be married or living with part-
ner, and likely to be physically active. They were less likely 
to be current or former smokers, have depressive symptoms, 
be hospitalized or visited the emergency department during 
the past year. Surviving participants were also less likely 
to be frail, to report SMC, or to have coexisting frailty/pre-
frailty and SMC.

Table  2 presents the baseline characteristics of par-
ticipants by physical frailty/pre-frailty and/or SMC. The 
prevalence of co-occurring frailty/pre-frailty with SMC 
was 11.9%. Compared to participants who were physical 
robust without SMC, participants with co-occurring frailty/
pre-frailty and SMC were less likely to be married or living 
with a partner, be a current or former smoker, and be physi-
cally active. They were more likely to be older, female, have 
less education, report depressive symptoms, have fallen dur-
ing the last year, and have been hospitalized or visited the 
emergency department during the past year.

Table 3 presents the number of deaths, person-years, 
mortality rate, and crude and adjusted HR and 95% CIs. 
The crude mortality rate in the whole sample was 26.5 per 
1,000 person-years. After adjustment for age, sex, education, 
marital status, smoking status, physical activity, and depres-
sive symptoms, the adjusted HR for mortality was 0.89 (95% 
CI = [0.62–1.29]) in those with SMC alone, 1.40 (95% 
CI = [0.96–2.04]) in those with frailty/pre-frailty alone, and 
1.66 (95% CI = [1.15–2.39]) in those with coexisting frailty/
pre-frailty and SMC, compared to robust individuals without 
SMC. After adjustment for age, sex, education, marital sta-
tus, smoking status, physical activity, depressive symptoms, 
history of falls, hospitalization, and emergency department 
visits during the past year, the adjusted HR for mortality 
was 0.88 (95% CI = [0.60–1.27]) in those with SMC alone, 
1.32 (95% CI = [0.90–1.92]) in those with frailty/pre-frailty 
alone, and 1.48 (95% CI = [1.02–2.16]) in those with coex-
isting frailty/pre-frailty and SMC, compared to robust indi-
viduals without SMC.

Table 4 presents the comparison of baseline character-
istics between those who were included and excluded from 
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Table 1  Baseline characteristics of participants

* Categorical variables were compared using Pearson’s Chi-square test and shown as percentages

Total sample 
(N = 1904)

Survivors (N = 1665) Deceased (N = 239) P-value*

Age (%) < 0.0001
 65–74 years 1201 (63.1) 1112 (66.8) 89 (37.2)
 75 + years 703 (36.9) 553 (33.2) 150 (62.8)

Sex (% female) 958 (50.3) 874 (52.5) 84 (35.2) < 0.0001
Education (%) 0.0068
 0 years 511 (26.8) 440 (26.4) 71 (29.7)
 1–6 years 890 (46.7) 765 (46.0) 125 (52.3)
 7 + years 503 (26.4) 460 (27.6) 43 (18.0)

Marital status (% married or living with partner) 1285 (67.5) 1148 (69.0) 137 (57.3) 0.0003
Current or former smoker (% yes) 532 (27.9) 439 (26.4) 93 (38.9) < 0.0001
Physically active (% yes) 1044 (55.0) 945 (56.8) 99 (41.8) < 0.0001
Depressive symptoms (% yes) 196 (10.3) 150 (9.0) 46 (19.3) < 0.0001
Fallen during past year (% yes) 263 (13.8) 222 (13.3) 41 (17.2) 0.1102
Hospitalization (% yes) 226 (11.9) 176 (10.6) 50 (20.9) < 0.0001
Emergency department visit (% yes) 302 (15.9) 249 (15.0) 53 (22.2) 0.0043
Frailty status (%) < 0.0001
 Robust 1430 (75.1) 1290 (77.5) 140 (58.6)
 Pre-Frail 420 (22.1) 344 (20.7) 76 (31.8)
 Frail 54 (2.8) 31 (1.9) 23 (9.6)

SMC (% yes) 641 (33.7) 548 (32.9) 93 (38.9) 0.0665
Frail/Pre-frail and/or SMC (%) < 0.0001
 No/No 1015 (53.3) 915 (55.0) 100 (41.8)
 No/Yes 415 (21.8) 375 (22.5) 40 (16.7)
 Yes/No 248 (13.0) 202 (12.1) 46 (19.3)
 Yes/Yes 226 (11.9) 173 (10.4) 53 (22.2)

Table 2  Baseline characteristics of participants by the presence of physical frailty/pre-frailty and/or subjective memory complaints

* Categorical variables were compared using Pearson’s Chi-square test and shown as percentages

Variables Frail or pre-frail/subjective memory complaints

No/No (N = 1015) No/Yes (N = 415) Yes/No (N = 248) Yes/Yes (N = 226) P-value*

Age (%) < 0.0001
 65–74 729 (71.8) 260 (62.7) 118 (47.6) 94 (41.6)
 75 + 286 (28.2) 155 (37.4) 130 (52.4) 132 (58.4)

Sex (% female) 449 (44.2) 214 (51.6) 159 (64.1) 136 (60.2) < 0.0001
Education (%) < 0.0001
 0 years 205 (20.2) 110 (26.5) 104 (41.9) 92 (40.7)
 1–6 years 477 (47.0) 213 (51.3) 106 (42.7) 94 (41.6)
 7 + years 333 (32.8) 92 (22.2) 38 (15.3) 40 (17.7)

Marital status (% married or living with partner) 744 (73.3) 280 (67.5) 138 (55.7) 123 (54.4) < 0.0001
Current or former smoker (% yes) 314 (30.9) 109 (26.3) 57 (23.0) 52 (23.0) 0.0125
Physically active (% yes) 619 (61.1) 252 (60.7) 90 (36.4) 83 (37.1) < 0.0001
Depressive symptoms (% yes) 43 (4.2) 29 (7.0) 58 (23.4) 66 (29.2) < 0.0001
Fallen during past year (% yes) 109 (10.8) 57 (13.7) 48 (19.4) 49 (21.7) < 0.0001
Hospitalization (% yes) 77 (7.6) 41 (9.9) 48 (19.4) 60 (26.6) < 0.0001
Emergency department visit (% yes) 116 (11.4) 65 (15.7) 60 (24.2) 61 (27.0) < 0.0001
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this study. Study participants were significantly younger, had 
higher education levels, were more likely to be married or 
living with a partner, and more likely to be physically active. 
They were less likely to have a history of falls, hospitaliza-
tion, or an emergency department visit during the past year.

Discussion

Our study found that 11.9% of participants had co-occurring 
frailty/pre-frailty and SMC. Our results confirm our hypoth-
esis that the co-occurrence of frailty/pre-frailty and SMC 

among cognitively unimpaired older adults is significantly 
associated with an increased risk of all-cause mortality. 
Moreover, compared with participants who were physically 
robust without SMC, participants who had either frailty/pre-
frailty alone or had SMC alone did not have an increased 
risk of mortality. These findings highlight that among com-
munity dwelling cognitively unimpaired older adults, the 
concurrent presence of frailty/pre-frailty and SMC has incre-
mental predictive validity for all-cause mortality.

Our results contribute to the literature by providing 
new data on co-occurring frailty/pre-frailty and SMC 
associated with increased mortality in a population-based 

Table 3  Crude and adjusted hazard rations (HR) and 95% confidence intervals (95% CI) for incidence of mortality

Model 2: adjusted for age, sex, education, marital status, current or former smoker, physically active, and depressive symptoms
Model 3: adjusted for age, sex, education, marital status, current or former smoker, physically active, depressive symptoms, have fallen, hospi-
talization, and emergency department visits during the past year

Overall Robust Frail/Pre-Frail

Without SMC With SMC Without SMC With SMC

N 1904 1015 415 248 226
Deaths 239 100 40 46 53
Person years 9009.5 4856.6 1991.6 1135.5 1025.8
Incidence Rate (per 1000 person-years) 26.5 20.6 20.1 40.5 51.7
Model 1
 HR (95% CI)  Reference 0.98 (0.68–1.41) 1.99 (1.40–2.82) 2.54 (1.82–3.55)
 P-value 0.8967 0.0001 < 0.0001
Model 2
 HR (95%CI)  Reference 0.89 (0.62–1.29) 1.40 (0.96–2.04) 1.66 (1.15–2.39)
 P-value 0.5409 0.0800 0.0065
Model 3
 Adjusted HR (95% CI)  Reference 0.88 (0.60–1.27) 1.32 (0.90–1.92) 1.48 (1.02–2.16)
 P-value 0.4776 0.1530 0.0397

Table 4  Characteristics of 
included versus excluded 
participants

* Categorical variables were compared using Pearson’s Chi-square test and shown as percentages

Included (N = 1904) Excluded (N = 461) P-value*

Age (%) < 0.0001
 65–74 years 1201 (63.1) 174 (37.7)
 ≥ 75 years 703 (36.9) 287 (62.3)

Sex (% female) 958 (50.3) 224 (48.6) 0.5063
Education (%) < 0.0001
 0 years 511 (26.8) 168 (38.7)
 1–6 years 890 (46.7) 188 (43.3)
 7 + years 503 (26.4) 78 (18.0)

Marital status (% married or living with partner) 1285 (67.5) 245 (53.3) < 0.0001
Current or former smoker (% yes) 532 (27.9) 134 (29.2) 0.5923
Physically active (% yes) 1044 (55.0) 148 (40.8) < 0.0001
Fallen during past year (% yes) 263 (13.8) 96 (20.9) 0.0001
Hospitalization (% yes) 226 (11.9) 104 (30.9) < 0.0001
Emergency department visit (% yes) 302 (15.9) 109 (32.7) < 0.0001
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national sample of cognitively unimpaired older adults. In 
this study, after adjustment for other factors, compared to 
physically robust participants without SMC, frail/pre-frail 
participants with SMC had an HR for all-cause mortality 
of 1.48 (95% CI = [1.02–2.16]). These estimates are simi-
lar to those from the Italian Longitudinal Study on Aging 
(Solfrizzi et al. 2017). The authors assessed subjective 
cognitive decline (SCD) with the question “Do you feel 
you have more problems with memory than most?” and 
adjusted for the Geriatric Depression Scale (GDS)-30 total 
score. They reported that participants with both frailty/
pre-frailty and pre-mild cognitive impairment (SCD) had a 
HR for all-cause mortality of 1.74 (95% CI = [1.07–2.83]) 
over 3.5  years and 1.39 (95% CI = [1.03–2.00]) over 
7-years of follow-up.

We failed to find an association between frailty/pre-frailty 
alone and all-cause mortality, although frail/pre-frail partici-
pants who had SMC did have an increased risk of mortality. 
There are several possible explanations for this finding. It 
could be that frail/pre-frail participants with memory com-
plaints have greater vulnerability which manifests itself as 
increased mortality compared to those participants with 
frail/pre-frail alone. Physical frailty/pre-frailty and SMC 
may have common risk factors, such as poorer objective 
memory performance, slower gait speed, worse cogni-
tive performance, and depressive symptoms (Elfgren et al. 
2010; Genziani et al. 2013; Lehrner et al. 2014; Wu et al. 
2015; Lin et al. 2022; Montejo Carrasco et al. 2017; Chang 
et al. 2019). Lin et al. (2022) performed an investigation 
of adults aged 60 years or older with memory complaints 
recruited from an outpatient geriatric service in Brazil and 
found that pre-frailty was associated with poor performance 
in the memory domain. Moreover, they found that slower 
gait speed was associated with a worse performance in the 
memory domain. Slow gait speed has been linked to risk of 
mortality (Studenski et al. 2011). Our previous longitudinal 
study found that among community dwelling cognitively 
unimpaired older adults aged 65 or older, frail/pre-frail per-
sons with SMC were at increased risk of incident dementia 
(Li et al. 2021a). Maxwell and colleagues performed a ret-
rospective cohort study of long-stay home care of clients 
aged 50 or older. They found that frail or pre-frail partici-
pants with dementia had increased mortality (Maxwell et al. 
2019). Our data showed that frail/pre-frail participants with 
SMC more likely to have depressive symptoms. Chang and 
colleagues analyzed data of 3352 individuals aged 60 or 
older who participated in the Taiwan Longitudinal Study 
of Aging from 1989 to 2007 and concluded that depressive 
symptoms in frail older adults were associated with a lower 
likelihood of reversal of frailty and increased mortality risk 
(Chang et al. 2019). These observations provide possible 
biology pathway behind our finding that frailty/pre-frailty 
in combination with SMC increases mortality risk.

We did not find an association between SMC alone and 
all-cause mortality among cognitively unimpaired older 
adults. It is possible that better health status is contributing 
to the association between physical robust and no excess 
mortality in older adults with memory complaints. Similar 
results have been reported by Siersma and colleagues from 
a prospective cohort study of 758 patients aged 65 years 
and older visiting their general practitioner with four years 
of follow-up (Siersma et al. 2013). The authors defined 
SMC according to the response to “How would you judge 
your memory?”. There were five response categories: “less 
good”, “poor”, or “miserable” were classified as SMC, while 
participants rating their memory as “excellent” or “good” 
were classified as no SMC. After adjustment for cognitive 
impairment and other factors, they found that the presence 
of SMC was not significantly associated with an increased 
risk of all-cause mortality.

There are some limitations in our study that should be 
noted. Our analytic sample could be biased due to included 
participants being limited to those who were able to com-
plete the assessments for cognitive function, physical frailty/
pre-frailty, depressive symptoms, and SMC. The compari-
son of baseline characteristics between respondents who 
were included (N = 1904) and excluded (N = 461) from this 
study (Table 4) suggests that our sample could be biased 
toward individuals of younger age, with a higher educa-
tion level, who are married or living with partners, physical 
active, and who were less likely to have a history of falls, 
hospitalization, or emergency department visit in the year 
before the interview. It suggests that our sample could be 
biased toward individuals with better health status. Thus, the 
observed crude mortality rate of 26.5 per 1,000 person-years 
may be an underestimate and the association between frailty/
pre-frailty and SMC with mortality may also be underesti-
mated. Moreover, history of falls and healthcare utilization 
can occur as a result of frailty, but that they can also lead to 
frailty. Given that the sequence of events is not clear from 
the data collected, we have provided the analysis results 
with and without adjustment for these variables (Table 3, 
Model 2 and Model 3). The results do not actually change a 
lot, although without adjustment for these variables, frailty/
pre-frailty alone showed a marginally significant associa-
tion with mortality (Table 3, Model 2). We consider that 
the effect of frailty/pre-frailty alone on mortality could be 
clinically important, not only because of the adjusted point 
estimate of 1.32 (Table 3, Model 3), but also because the 
confidence interval was almost entirely above 1. It is likely 
that lack of sufficient statistical power resulted in the failure 
to reach statistical significance. The frailty/pre-frailty con-
dition we assessed by the FRAIL scale was based on self-
report, and therefore, recall bias was unavoidable. However, 
the strengths of using the FRAIL scale are relatively simple 
and easy to use. As this study was an observational study and 
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frailty and SMC were assessed at the same time, there are 
limitations on the causal interpretation of our study findings. 
Further investigation is needed to explore the underlying 
cause of mortality in people with frail/pre-frail and SMC.

Conclusions

We found that 2.8%, 22.1% and 33.7% of Taiwanese cogni-
tively unimpaired adults aged 65 years and above were frail, 
pre-frail, or had SMC, respectively. The prevalence of SMC 
is consistent with most other studies where the prevalence 
of SMC in older adults lies within the range of 25% to 50% 
(Jonker et al. 2000; Montejo et al. 2011). It is notable that 
as many as 51.9% of frail participants and 47.1% of pre-
frail participants had SMC. Moreover, our findings suggest 
that the concurrent presence of frailty/pre-frailty and SMC 
has incremental predictive validity for older adults without 
cognitive impairment who are at increased risk of mortality 
in the absence of laboratory and clinical indicators. We sug-
gest that clinicians should pay careful attention to memory 
complaints in their frail/pre-frail older patients at regular 
clinic attendances to identify individuals who would ben-
efit most from interventions aimed at preventing death. In 
summary, our results indicate that a substantial proportion 
of frail/pre-frail older adults have memory complaints. Our 
findings highlight the importance of screening for SMC to 
identify frail/pre-frail persons who may need interventions 
aimed at improving survival among cognitively unimpaired 
older adults.
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