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Abstract

Purpose To fill the gap in knowledge about associations of health-related quality of life (HRQoL) with comorbid diabetes
mellitus (DM), hypertension (HTN), and/or mild cognitive impairment (MCI) in the elderly, we explored associations of
comorbid DM, HTN, and/or MCI with HRQoL.

Methods Data for this study were from a population-based cross-sectional survey of elderly Taiwanese (> 65 years old).
Participants (N=4,634; 47.9% male) were categorized into eight chronic-illness groups: DM only (n=224); HTN only
(n=1226); DM and HTN (n=365); MCI only (n=497); DM and MCI (n=58); HTN and MCI (n=303); DM, HTN, and
MCI (n=101); and none (healthy; n=1860). Associations were examined between the eight chronic-illness groups and
HRQoL (measured by EQ-5D scores) using binary logistic regression analyses and generalized linear models adjusted for
covariates. Index scores were calculated from EQ-5D scores using Taiwan’s general population-preference weights.
Results Compared to the healthy group, after adjusting covariates, MCI alone or with other comorbidities was significantly,
negatively associated with HRQoL. Among all chronic-illness groups, comorbid DM, HTN, and MCI exhibited the lowest
HRQoL. After adjusting covariates, between-group odds ratios for index scores were significant when comparing comorbid
DM and MCI to DM only, comparing comorbid HTN and MCI to HTN only and comorbid DM, comparing HTN and MCI
to comorbid DM and HTN, suggesting that MCI additively affects HRQoL.

Conclusions HRQoL of older Taiwanese adults was negatively associated with having MCI. Thus, clinicians managing older
persons with chronic illnesses should assess their cognitive function to identify high-risk groups needing HRQoL assistance.
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Introduction

The aging population is increasing rapidly worldwide
and in Taiwan. In 2018, Taiwan became an aged society
in which the proportion of older adults became 14.5%,
exceeding 14% of the total population [1]. This proportion
is projected to become 20.5% in 2030, creating a super-
aged society, and will be at 38.6% in 2060 [2]. One of the
most common clinical problems among the elderly is mild
cognitive impairment (MCI) [3]. In a 2014 national survey,
the prevalence of MCI in elderly Taiwanese (> 65 years
old) was 18.76%, with prevalence increasing as age
advanced [4]. Therefore, as the aging population increases,
the number of people with MCI will increase dramatically
and become an important health issue in Taiwan.

MCI, a syndrome defined by cognitive decline that is
more severe than expected for an individual’s age and
education level, does not notably interfere with affected
individuals’ activities of daily living (ADL) [3]. MCI
often represents a degenerative process from normal cog-
nition to early dementia [3]. Indeed, 41% (n=18/44) of
patients with amnesic MCI in a prospective cohort study
progressed to dementia by the end of a 4-year follow-up
period [5]. Comorbid diabetes mellitus (DM) and hyper-
tension (HTN) had a negative impact on cognitive function
[6, 7] and increased the risk of cognitive impairment [8].
Specifically, DM and HTN were identified as risk factors
for predicting progression from MCI to Alzheimer’s dis-
ease [9]. In Taiwan, DM and HTN are also highly preva-
lent among older persons [10]. A thorough understanding
of outcomes associated with these diseases is vital in pri-
mary care settings. Therefore, it is essential to explore the
impact of MCI in combination with comorbid DM and/or
HTN among older persons in Taiwan.

An important outcome for evaluating the influence of dis-
ease, particularly chronic illnesses [11], and the effective-
ness of medical interventions among the elderly is health-
related quality of life (HRQoL). The most common chronic
illnesses among older adults are DM and HTN, which often
have serious complications that impact health outcomes
[12]. Individuals in the general population with DM or HTN
have poorer quality of life than those without [13, 14], and
their quality of life decreases under comorbid conditions [15,
16]. More specifically, DM and HTN in the general popula-
tion were each found to have comparable adverse effects on
HRQoL [13], whereas comorbid DM and HTN had additive
effects on HRQoL [17]. In older persons, DM and HTN are
commonly comorbid, with a high prevalence rate [7]. How-
ever, few studies to date have examined correlates of HRQoL
among older persons with comorbid DM and HTN.

Quality of life has been shown to be affected in the
early stages of cognitive decline, i.e., with the onset of
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MCI [18]. Specifically, MCI is accompanied by increas-
ing neuropsychiatric symptoms [19] and decreasing func-
tional abilities [20], thus contributing significantly to poor
quality of life among the elderly. For example, individuals
with MCI had significantly lower quality of life (meas-
ured by the Quality of Life-Alzheimer’s Disease scale)
than those with normal cognition, and their poor quality
of life was associated with neuropsychiatric symptoms and
functional decline [21]. Nevertheless, the relationship of
MCI in combination with comorbid DM and/or HTN with
HRQoL in the elderly has yet to be studied extensively,
and the magnitude and profile of differences among per-
sons with different combinations of DM, HTN, and MCI
have yet to be determined.

To address these gaps in knowledge, the main purpose
of this study was to explore the relationships of MCI in
combination with comorbid DM and/or HTN with HRQoL
in a representative sample of older persons in Taiwan. We
compared HRQoL among older people with DM only, HTN
only, MCI only, comorbid DM and HTN, DM and MCI,
HTN and MCI, DM, HTN and MCI, and no chronic disease
(i.e., healthy). We hypothesized that older individuals with
DM or HTN in conjunction with MCI would have poorer
HRQoL than those without MCI, that those with comorbid
DM, HTN, and MCI would have the worst HRQoL of all
chronic-illness groups, and that those with no chronic illness
would have the best HRQoL.

Methods
Design and sample

Data for this descriptive, secondary analysis study were
from a subset of data used in a nationwide, population-
based, cross-sectional survey of the prevalence of MCI and
dementia [4]. In the original survey, a national representa-
tive sample of Taiwanese persons aged 65 and older was
generated by computerized multistage random sampling
from December 2011 to March 2013 [4]. Participants were
surveyed in face-to-face interviews conducted by trained
home-care nurses during door-to-door visits. The most fre-
quent chronic illnesses self-reported by participants were
prompted by asking, “Have you ever been told by a doc-
tor that you have ...7” We defined participants as having a
chronic illness if they reported having been diagnosed with
it. MCI was diagnosed in the original study based on core
clinical criteria recommended by the National Institute on
Aging-Alzheimer’s Association [22]. MCI was also assessed
by the ADL scale, instrumental activities of daily living
scale (IADL), Clinical Dementia Rating scale (CDR), and
the Taiwanese Mental State Evaluation. Participants with
MCI and impaired in > 1 cognitive domain but without
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impaired social or occupational functioning were evaluated
as such by the ADL, IADL, and CDR. The original study
was approved by the authors’ Institutional Review Boards,
and participants in the original study provided written
informed consent. The sample for the original survey com-
prised 10,432 older adults, including 176 proxies (1.68%)
who responded instead. Of the 4634 original participants
whose data were analyzed for the current study, 224 (2 prox-
ies) had DM only, 1226 (12 proxies) had HTN only, 365 (4
proxies) had comorbid DM and HTN, 497 (7 proxies) had
MCIT only, 58 had comorbid DM and MCI, 303 had comor-
bid HTN and MCI, 101 (3 proxies) had comorbid DM, HTN,
and MCI, and 1,860 (15 proxies) were healthy (without any
chronic illness).

Measures

The outcome variable, HRQoL, was measured using the
EuroQol Group EQ-5D-3L, comprising the EQ-5D descrip-
tive system. This system is a standardized self-classifier of
health status in the dimensions of mobility, self-care, usual
activities, pain/discomfort, and anxiety/depression on three
levels (no problems, some problems, and extreme prob-
lems). EQ-5D descriptive-system scores were converted to
index scores (also known as preference or value weights)
using Taiwan’s general population-preference weights [23].
EQ-5D scores indicate 243 possible self-rated health states,
from —0.674 (most severe impairment across all five dimen-
sions) to 1 (no problems in any dimension).

Independence level was assessed by ADL performance
(dependencies in eating, transferring, grooming, toileting,
bathing, walking, climbing stairs, and dressing, along with
bowel and bladder control) and IADL performance (depend-
encies in shopping, using transportation, handling finances,
telephoning, preparing meals, housekeeping, and doing
laundry). ADL and IADL scores were calculated by sum-
ming all individual item scores. ADL scores ranged from 0
to 20; higher scores indicate higher levels of independence.
IADL scores ranged from 0 to 28; lower scores indicate
higher levels of independence.

Statistical analyses

Participants were categorized into eight groups: no
chronic disease (i.e., healthy), DM only, HTN only, MCI
only, comorbid DM and HTN, DM and MCI, HTN and
MCI, and DM, HTN, and MCI. Of all participants, 91
(2%) reported having extreme problems (level 3) in one or
more dimensions (i.e., at least one EQ-5D score was 3).
Given this relatively low number, participants’ data from
EQ-5D levels 2 (some problems) and 3 (extreme problems)
were combined to create the category “with problems.” All
EQ-5D scores were then dichotomized into “no problems”

(level 1 EQ-5D scores) or “with problems.” Binary vari-
ables (with problems =1, no problems =0) were gener-
ated to identify any health problems across all EQ-5D
dimensions.

Participants’ characteristics included socio-demographic
variables, lifestyle habits, and health status. Socio-demo-
graphics included age, gender, illiteracy status (uneducated/
educated), marital status (married/single), and living status
(with/without family). Lifestyle habits included smoking sta-
tus (smoker/non-smoker), alcohol drinking status (drinker/
non-drinker), regular exercise (at least 20 min of physical
activity each week, intense enough to make one sweat), sleep
quality (insomnia/no insomnia), and regular social activities
(social activities at least once/week, e.g., attending clubs
or social groups, engaging in religious activities, meeting
friends, family, or others). Health status included independ-
ence level and body mass index (BMI). Differences in mean
scores for characteristics among chronic-illness groups were
determined by Chi-square tests for categorical variables and
F-tests (or Welch tests when homogeneity was rejected by
the variance test) for continuous variables. Older adults who
were included and excluded did not differ significantly in
terms of gender, illiteracy status, marital status, living status,
smoking status, and BMI. Participants had a slightly lower
mean age (M =75.5, SD=6.3) than older adults who were
excluded (M =76.8, SD="7.0).

Associations were examined between the eight chronic-
illness groups and EQ-5D health status (self-classifier and
summary index) using binary logistic regression analyses
(for binary variables) and generalized linear models (for
continuous variables), with covariates of age, gender, illit-
eracy status (illiterate = 1), marital status (married=1),
living status (living with family = 1), smoking status (non-
smoker = 1), alcohol drinking status (non-drinker=1),
regular exercise (yes=1), sleep quality (good = 1), regular
social activities (yes = 1), independence level (i.e., ADL and
TADL scores), and BMI. The strength of associations was
expressed by odds ratios (OR) and 95% confidence inter-
vals (CI). OR measures what might be reported as equal-
ity of HRQoL among chronic-illness groups and, if the OR
significantly deviated from 1, whether participants within
each chronic-illness group were more likely to report dif-
ferent levels of HRQoL than a reference group. An effect
was additive if the comorbid effect of two or more chronic
illnesses on HRQoL approximated the sum of each chronic-
illness’ effect on HRQoL. To provide additional insight into
the additive effects of DM, HTN, and MCI on HRQoL, we
tested the associations of HRQoL with comorbid DM, HTN,
and/or MCI. For example, if DM had an additive effect on
HRQoL, the OR would deviate significantly from 1 when
comorbid DM and HTN are compared to HTN only, comor-
bid DM and MCI are compared to MCI only, and comorbid
DM, HTN, and MCI are compared to comorbid HTN and

@ Springer



1284

Quality of Life Research (2019) 28:1281-1291

MCI. Statistical analyses were performed using SPSS 22 for
Windows (SPSS Inc., Chicago, IL).

Results
Participant characteristics

Socio-demographic characteristics, lifestyle habits, and
health status of each chronic-illness group are shown in
Table 1. In terms of socio-demographic characteristics, par-
ticipants in all groups were on average 74.3 to 78.3 years
old. Those in groups with MCI tended to be older than
those without MCI. Among all groups, the proportion of
males was 29.7 to 54.9%, with lower percentages of males in
chronic-illness groups having MCI (29.7 and 41.4%) than in
those without (45.5 and 54.9%). A similar pattern was found
for the proportion of illiterate participants (24.1 to 60.4%).
Similarly, lower proportions of participants in chronic-ill-
ness groups with MCI had regular exercise, good sleep qual-
ity, and regular social activities than those in groups without
MCIL. In terms of independence level, groups with MCI had
mean ADL scores of 19.3 to 19.6 and IADL scores of 10.5
to 12.5, indicating greater dependence than groups with-
out MCI, whose ADL scores were 19.8 to 19.9 and IADL
scores were 7.8 to 7.9. The average BMI of all participants
ranged from 23.3 to 25.2. Among all chronic-illness groups,
participants with comorbid DM and HTN had the highest
BMI (25.2).

Comparison of HRQoL among chronic-iliness groups

The percentages of participants reporting problems in each
EQ-5D dimension are summarized in Table 2. Of the five
EQ-5D dimensions of HRQoL, pain/discomfort was the
most frequently reported problem. More specifically, the
mean percentages of individuals with MCI reporting pain/
discomfort problems ranged from 34.1 to 52.5%, whereas
the averages for participants without MCI ranged from 15.7
to 24.0%. Similar results were found for other EQ-5D dimen-
sions. More participants with MCI (5.2 to 12.9%) reported
self-care problems than did those without MCI (0.5 to 1.1%),
despite self-care being the dimension least reported as a
problem. The group with comorbid DM, HTN, and MCI
reported the most problems, with 26.7% reporting problems
in mobility, 12.9% in self-care, 33.7% in usual activities,
52.5% in pain/discomfort, and 24.8% in anxiety/depression.

In terms of mean index scores (Table 2), the healthy
group had the highest score (M =0.88, SD=0.25), fol-
lowed by the group with HTN only (M =0.84, SD=0.27).
The group with comorbid DM, HTN, and MCI had the low-
est mean index score (M =0.54, SD=0.37), and all groups
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with comorbid MCI had lower mean index scores than those
without MCI.

Associations of comorbid DM, HTN, and/or MCI
with HRQoL

The odds ratios for HRQoL of each chronic-illness group,
after adjusting for covariates, are compared to those of the
healthy group given in Table 3. In terms of EQ-5D index
scores, each chronic-illness group was associated with sig-
nificantly poorer scores than the healthy group (coefficient
estimate [b]=—0.05, p=0.01 for DM, b=-0.03, p=0.006
for HTN, b=-0.04, p=0.016 for comorbid DM and HTN,
b=-0.10, p<0.001 for MCI, b=-0.15, p<0.001 for
comorbid DM and MCI, b=-0.11, p<0.001 for comor-
bid HTN and MCI, b=-0.21, p <0.001 for comorbid DM,
HTN, and MCI). Moreover, all groups with MCI were more
negatively associated with index scores than groups with-
out MCI. In terms of EQ-5D dimensions, problems in each
dimension were more likely to be experienced by individu-
als in groups with MCI than those in the healthy group.
All groups with MCI had higher likelihoods of reporting
HRQoL problems than the groups without MCI. Participants
with comorbid DM, HTN, and MCI were the most likely
among all chronic-illness groups to have problems across
all EQ-5D dimensions. Compared to the healthy group, indi-
viduals in the DM, HTN, and MCI group were 4.68 times
more likely to report problems in mobility (95% CI 2.31,
9.49, p<0.001), 10.71 times more likely to report problems
in self-care (95% CI 2.95, 38.89, p<0.001), 5.27 times more
likely to report problems in usual activities (95% CI 2.61,
10.67, p<0.001), 3.51 times more likely to report problems
in pain/discomfort (95% CI 2.14, 5.77, p <0.001), and 2.58
times more likely to report problems in anxiety/depression
(95% CI 1.45,4.58, p=0.001).

To clarify whether the effects of DM, HTN, or MCI on
HRQoL were additive, we tested the ORs for HRQoL by
comparing chronic-illness groups on each additive effect
(Table 4). After controlling for covariates, ORs for EQ-5D
health status (self-classifier and index) did not deviate signif-
icantly from 1 when comorbid DM and HTN were compared
to HTN only and comorbid DM and MCI were compared
to MCI only, indicating that DM did not have an additive
effect on reducing HRQoL. Similar results were found for
the effect of HTN. In contrast, ORs for index scores were
significant between groups when comorbid DM and MCI
were compared to DM only, comorbid HTN and MCI were
compared to HTN only, and comorbid DM, HTN, and MCI
were compared to comorbid DM and HTN. These results
suggest that MCI has an additive effect on HRQoL. How-
ever, in terms of EQ-5D dimensions, not all comparisons
for testing the additive effect of MCI had significant results.
Notably, compared to participants with HTN, participants
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Table 1 Characteristic covariates for each chronic-illness group
Characteristic Healthy DM HTN DM+HTN MCI DM+MCI HTN+MCI DM+HTN+MCI p*
(n=1860) (n=224) (n=1226) (n=365) (n=497) (n=58) (n=303) (n=101)
Socio-demographics
Age, M (SD) 74.5(6.0) 743(5.3) 75.5(6.1) 74.9 (5.6) 77.5 (6.9) 76.2 (6.4)  78.3(6.6) 78.1 (6.7) <0.001°
Male, n (%) 987 (53.1) 123 (54.9) 587 (47.9) 166(45.5) 194(39.0) 24 (41.4) 108 (35.6) 30 (29.7) <0.001°¢
Illiterate®, n 495 (26.6) 54 (24.1) 324 (26.4) 106 (29.0) 273 (54.9) 29 (50.0) 174 (57.4) 61 (60.4) <0.001°¢
(%)
Married, n 1302 (70.0) 148 (66.1) 814 (66.4) 241 (66.0) 302 (60.8) 34 (58.6) 176 (58.1) 53 (52.5) <0.001°¢
(%)
Living with 1641 (88.2) 202 (90.2) 1104 (90.0) 326(89.3) 434 (87.3) 52(89.7) 267 (88.1) 81 (80.2) 0.12¢
family, n
(%)
Lifestyle habits
Non-smoker, 1456 (78.3) 179 (79.9) 1031 (84.1) 323 (88.5) 388(78.1) 49 (84.5) 261 (86.1) 95 (94.1) <0.001°¢
n (%)
Non-drinker, 1628 (87.5) 194 (86.6) 1083 (88.3) 327 (89.6) 449 (90.3) 54(93.1) 281(92.7) 97 (96.0) 0.02¢
n (%)
Regular 803 (43.2) 104 (46.4) 604 (49.3) 160 (43.8) 118 (23.7) 16 (27.6) 99 (32.7) 33 (32.7) <0.001°¢
exercise®,
n (%)
Good sleep 1282 (68.9) 146 (65.2) 760 (62.0) 227 (62.2)  255(51.3) 30 (51.7) 152 (50.2) 50 (49.5) <0.001°¢
quality®, n
(%)
Regular 293 (15.8) 38(17.0) 224 (18.3) 49 (13.4) 24 (4.8) 4(6.9) 30 (9.9) 12 (11.9) <0.001°¢
social
activities®,
n (%)
Health status
Independ- 19.8 (1.2) 19.9(0.9) 19.8 (0.9) 19.9 (0.8) 19.4 (2.8) 19.5 (1.8) 19.6 (1.8) 19.3 (2.9) <0.001°
ence in
ADL, M
(SD)
Independ- 7.8(2.5) 7.8(2.6) 7.8 (2.5) 792.3) 11.5(5.8) 10.5 (4.6) 11.8 (5.6) 12.5 (6.3) <0.001°
ence in
IADL, M
(SD)
BMI, M 23.3(3.2) 24229 244 (3.3) 25.2 (3.6) 23.6 (3.4) 243(39) 24334 23.7 (2.6) <0.001°
(SD)

MCI mild cognitive impairment, HTN hypertension, DM diabetes mellitus, ADL activities of daily living, JADL instrumental activities of daily
living, BMI body mass index

Test for differences in mean scores among chronic-illness groups

dWelch test

¢Chi-square test

Yliterate, uneducated

°Regular exercise, at least 20 min of physical activity per week, intense enough to make one sweat

{Good sleep quality, no insomnia

£Regular social activities, social activities at least once per week, e.g., attending clubs or social groups, engaging in religious activities, meeting
friends and family or others

with comorbid HTN and MCI had the greatest OR of report-
ing problems in anxiety/depression (OR=1.94,95% CI 1.33,
2.83, p=0.001). Similarly, compared to participants with

comorbid DM and HTN, participants with comorbid DM,
HTN, and MCI had the greatest OR of reporting problems
in usual activities (OR =3.59, 95% CI 1.56, 8.26, p=0.003).
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Table 2 Health profiles (EQ-5D) for each chronic-illness group

Healthy DM HTN DM+HTN MCI DM+MCI HTN+MCI DM+HTN+MCI p*
(n=1860) (n=224) (n=1226) (n=365) (n=497) (n=58) (n=303) (n=101)
EQ-5D dimension
Mobility, n 50 (2.7) 15 (6.7) 54 (4.4) 23 (6.3) 88 (17.7) 12 (20.7) 56 (18.5) 27 (26.7) <0.001°¢
(%)
Self-care, 10 (0.5) 3(1.3) 14 (1.1) 4(1.1) 43 (8.7) 3(5.2) 26 (8.6) 13 (12.9) <0.001°¢
n (%)
Usual 48 (2.6) 14 (6.3) 47 (3.8) 18 (4.9) 100 (20.2) 12 (20.7) 69 (22.8) 34 (33.7) <0.001¢
activities,
n (%)
Pain/dis- 291 (15.7) 45(20.4) 279 (22.8) 87 (24.0) 168 (34.1) 26 (45.6) 126 (41.6) 53 (52.5) <0.001°¢
comfort,
n (%)
Anxiety/ 154 (8.3) 22 (10.0) 132 (10.8) 43 (11.8) 122 (24.7) 11 (19.3) 72 (23.8) 25 (24.8) <0.001°¢
depres-
sion, n
(%)
Index, M 0.88 (0.25) 0.83(0.29) 0.84(0.27) 0.81(0.28) 0.66(0.37) 0.63(0.34) 0.64(0.35) 0.54(0.37) <0.001°
(SD)

MCI mild cognitive impairment, HTN hypertension, DM diabetes mellitus, EQ-5D EuroQol Group EQ-5D-3L

Test for differences in mean scores among chronic-illness groups
"Welch test

¢Chi-square test

Discussion

The main finding of this study is that older Taiwanese
diagnosed with MCI had a significantly greater OR for
poor HRQoL than those diagnosed with various combi-
nations of DM and/or HTN [18, 24]. Similarly, cognitive
impairment was reported to be the strongest predictor of
HRQoL for older persons with chronic illness in Taiwan,
and it alone explained 27% of the variance in HRQoL [25].
Furthermore, better cognitive function was associated
with higher EQ-5D scores in older community-dwelling
persons in Taiwan [26]. Expanding on these findings,
our study demonstrates that MCI alone or with other
chronic illnesses (DM or HTN) is negatively associated
with HRQoL when compared to healthy older Taiwanese
adults. These associations with HRQoL were stronger than
those of chronic illnesses without MCI. Among the differ-
ent chronic-illness groups with comorbid MCI, the lowest
HRQoL was among participants with comorbid DM, HTN,
and MCI.

Our findings confirm the negative associations of MCI
with HRQoL among the elderly in Taiwan [25, 26] and
are noteworthy in two regards. First, individuals with MCI
were reported to have significantly lower HRQoL than
those with normal cognition, and this lower HRQoL was
associated with neuropsychiatric symptoms and functional
decline [21]. Neuropsychiatric symptoms such as depres-
sion, apathy, and anxiety are commonly present with MCI
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[19]. Indeed, our participants with MCI, either alone or
with other comorbidities, had 2.28 to 2.88 times the like-
lihood of reporting a problem in the anxiety/depression
dimension than individuals with normal cognition. Moreo-
ver, the OR of reporting problems in anxiety/depression
was greatest when comorbid HTN and MCI was compared
to HTN only. Depression and cognitive impairment have
been found to severely and negatively impact the health
and quality of life of older persons with chronic diseases
[25], patients with early Parkinson’s disease [27], and
people with dementia in long-term care facilities [28].
Accordingly, treating cognitive impairment and alleviating
depressive symptoms may play important roles in improv-
ing HRQoL [29].

Second, we found that participants with MCI had a
greater OR than those without MCI of reporting problems in
the EQ-5D dimension of usual activities (e.g., work, study,
housework, family, or leisure activities). Additionally, par-
ticipants with comorbid DM, HTN, and MCI had the great-
est OR of reporting problems in usual activities than partici-
pants with comorbid DM and HTN. These results confirm
that MCI is associated with significant difficulties in per-
forming IADL [20, 30], which require more complex neu-
ropsychological functioning and are therefore more likely to
deteriorate with cognitive decline [31]. Diminished IADL
performance was also found to be negatively associated
with quality of life in older persons with chronic diseases in
Taiwan [25, 26]. Accordingly, the likelihood of improving
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mobility often leads to falls [37] and impairment in self-care
ability suggests the need for home-care visits and caregivers,
requiring the attention of geriatric health care providers [25].
Finally, our results can serve as a basis for developing health
care policies for older persons with chronic illnesses and
MCI. For example, policies can be established to provide
routine screening of cognitive function for persons with DM
and HTN in national chronic-illness prevention and man-
agement programs. Also, mechanisms can be developed to
regularly assess HRQoL in persons with DM and/or HTN
with MCI to provide timely interventions or referrals for
related services.

This study had several limitations. First, diagnoses of DM
and HTN were self-reported, and participants were taking
medications without medical prescriptions, which may have
limited the validity of the diagnoses. Strict adherence to
prescribed antihypertensive medication has been positively
correlated with HRQoL in older adults [38], suggesting the
need for further study. Second, the study design was cross-
sectional, preventing confirmation of causal relationships
between chronic illnesses and HRQoL. Third, participants’
cognitive function was assessed primarily by clinical history,
the Mini-Mental State Examination, and CDR, without a
detailed psychiatric evaluation to exclude other major dis-
orders that may have been misdiagnosed as MCI. Finally,
other factors besides those examined in this study might
have affected HRQoL. For example, depression was nega-
tively associated with HRQoL in older Taiwanese persons
with chronic diseases [25], suggesting the need for further
study with more confounders.

Conclusion

This secondary analysis of a nationwide epidemiological
study found that MCI, alone or in conjunction with other
chronic illnesses, was significantly associated with the
HRQoL of older persons living in Taiwan. These associa-
tions with HRQoL were stronger than the associations of
chronic illnesses without MCI. Among the chronic-illness
groups with comorbid MCI, the lowest HRQoL was found
among participants with comorbid DM, HTN, and MCI.
We also found that DM or HTN only and comorbid DM
and HTN were negatively associated with HRQoL, but the
effects of comorbid DM and HTN on HRQoL were not addi-
tive. In contrast, MCI might have a negative additive effect
on HRQoL. Our findings indicate that clinicians managing
older persons with chronic illnesses should assess cogni-
tive function to identify high-risk patients needing assis-
tance across all HRQoL dimensions, particularly in anxiety/
depression and usual activities.
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