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Abstract.

Background: Previous estimates on future socioeconomic costs of dementia in China are inconsistent, and the main drivers
of these costs are unclear.

Objective: This study projected future socioeconomic costs (healthcare, formal social care, and informal care costs) and
value of quality adjusted life years (QALYs) lost to dementia in China and assessed drivers of socioeconomic costs.
Methods: Based on our prior projection on dementia cases to 2050 by a Markov model, we forecasted future socioeconomic
costs and the value of QALY's from a societal perspective, utilizing the China Health and Retirement Longitudinal Study and
the Chinese Longitudinal Healthy Longevity Survey. In our main analysis, dementia incidence increased by 2.9% annually,
while sensitivity analyses considered a flat or 1.0% annual decrease in the temporal trend of dementia incidence. Furthermore,
we decomposed socioeconomic costs changes (2018 USS$) into population growth, population aging, dementia prevalence
and average socioeconomic costs per case.

Results: The annual socioeconomic costs and value of QALY lost to dementia will reach $1,233 billion and $702 billion
by 2050. If dementia incidence stays constant or decreases by 1.0% annually, the costs and QALYs would respectively
decrease by 34% or 43% in 2050. Informal care is currently, and projected to remain, the largest share of socioeconomic
costs. Population aging and rising dementia prevalence will mainly drive the growth in socioeconomic costs through 2050.
Conclusions: Dementia casts an increasingly large economic burden on Chinese society, mainly driven by fast aging
population and growing dementia prevalence.
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INTRODUCTION

Dementia represents a significant societal burden.
While most studies on the costs for individuals with
dementia are carried out in high-income countries
such as Japan,! the United States and European
countries,z_4 evidence for low- and middle-income
countries is scarce. We focus on China, where popu-
lation aging, resulting from growing life expectancy
and declining fertility, is expected to rapidly increase
the number of dementia cases and its associated
costs.”

There are only a handful of studies that esti-
mated future socioeconomic costs for individuals
with dementia in China, varying from $368 to $2,617
billion in 2050.°~7 Although dementia care in China
primarily takes place at home and in the community,
prior studies instead mainly recruited patients from
hospitals or nursing institutions,>” leaving out those
untreated hiding in the community. There is not yet
any community-based study on a national scale. Fur-
thermore, previous evidence focused on three types
of socioeconomic costs, namely healthcare, formal
social care (paid social care services provided by
professional caregivers), and informal care, while
the Quality Adjusted Life Years (QALYs) lost to
dementia has not been considered.® As a summary
measure of disease burden, QALY lost encompass
both the quantity and quality of life. This is partic-
ularly relevant for intangible costs for individuals
with dementia, as patients’ quality of life deterio-
rates significantly as the neurodegenerative disease
progresses over approximately 8—10 years. !

Based on the estimation of socioeconomic costs,
it is essential to identify the primary drivers of the
costs growth of dementia, which can help assist the
government in pinpointing areas for potential future
savings. However, less is known about the main
drivers of dementia socioeconomic costs in China.
As far as we know, the only relevant study is by Xu,
who indicated the main contributors were popula-
tion aging and dementia prevalence.!! However, Xu
projected future dementia prevalence mainly based
on previous estimates, failing to account for varia-
tions in the temporal trend of dementia incidence,
which may fundamentally influence the projected
number of dementia cases and the corresponding
costs.> Given the projected declines in the Chi-
nese population and anticipated increases in costs
per case, the extent to which these changes will
contribute to future dementia-related costs requires
further investigation.'?

Our study aimed to project the socioeconomic
costs and value of QALY lost to dementia in China
between 2020 and 2050, utilizing national repre-
sentative data and updated estimates on dementia
prevalence. Additionally, we investigated the drivers
of the projected future costs, by quantifying the
relative contributions made by population growth,
population aging, dementia prevalence, and average
socioeconomic costs per dementia case.

METHODS
Study design and sample

To forecast socioeconomic costs and QALYs
lost to dementia between 2020 and 2050, we con-
ducted a simulation modeling approach utilizing the
IMPACT Chinese Ageing Model (IMPACT-CAM).
This multistate-Markov macrosimulation model has
been previously developed and validated (Sup-
plementary Figure 1).'3 Prevalence of dementia
and other related states (e.g., cognitive impairment
(CD), functional impairment (FI), cardiovascular dis-
ease (CVD), and death) and transition probabilities
(TPs) between health states were estimated using
two nationally representative datasets, namely, the
China Health and Retirement Longitudinal Study
(CHARLS) and the Chinese Longitudinal Healthy
Longevity Survey (CLHLS).!*!5 These two cohorts
are widely used in China’s healthy aging studies.!®!”
For each study sample, participants with missing
key variables on sociodemographic characteristics
(e.g., age, sex) and health states (CVD, FI, and
dementia) over repeat measures were less than
5%. IMPACT-CAM projected age- and sex-specific
dementia cases of these aged 50+ years by year to
2050.13

The corresponding costs and the value of QALYs
lost associated with these dementia cases were esti-
mated in this study. We included 24,983 CHARLS
participants living in the community, who provide
high-quality data on healthcare costs, informal care
usage and QALY. Another 33,249 CLHLS par-
ticipants were included to provide additional data
on formal social care usage, covering both com-
munity and nursing home settings. The sample
selection flowchart is shown in Figure S2. CLHLS
and CHARLS were separately approved by the
Research Ethics Committee of Peking University
(IRB00001052-13074; IRB00001052-11015).
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Case definition of dementia

We defined an individual to have dementia if s’he
has a combination of CI and FI or if s/he self-reported
his/herself to have doctor-diagnosed dementia or
memory-related disease. CI was defined as an impair-
ment in two or more domains of cognitive function,
measured using the modified Telephone Interview
for Cognitive Status questionnaire via a face-to-face
interview in CHARLS and Mini-Mental State Exam-
ination in CLHLS.'% !> Based on confirmatory factor
analysis,'® a common three-factor cognitive con-
struct of orientation, memory, and executive function
and language was found for both datasets. Domain-
specific impairment was quantified if an individual
scored 1.5 standard deviations below the mean fac-
tor score of the counterpart population with the same
level of education. Those who require assistance in
performing one or more Activities of Daily Liv-
ing (ADL) were defined as functionally impaired.
Participants’ ADLs were measured by Katz ADL
scale.!® This definition of dementia was adapted to
resemble Diagnostic and Statistical Manual of Men-
tal Disorders (DSM)-IV, DSM-5, and International
Classification of Diseases 10th edition for diagnosis
of dementia.

Definition of socioeconomic costs and utility
weights for QALY

To capture the socioeconomic burden faced by
individuals with dementia in China over time, we
estimated the associated gross costs from a societal
perspective that includes healthcare, formal social
care, informal care costs of dementia, and the value
of QALYs (Supplementary Table 1).

Healthcare costs

In CHARLS, respondents were asked to report
healthcare costs of outpatient care of past month,
inpatient care of past year, and self-treatment of past
month (i.e., any self-purchased medicine, health sup-
plement and healthcare equipment). We calculated
the annual total healthcare costs by summarizing
these three types of costs.

Formal care costs

Formal care costs were the product of formal social
care usage and its unit price. Formal social care
usage was derived from CLHLS participants, who

had FI and received care from formal social caregivers
(i.e., housekeepers and social services providers),
plus those without FI but currently living in a nurs-
ing home. The age-, sex-, and health states-specific
formal social care usage of CLHLS were then used
to estimate the corresponding probability for their
CHARLS counterparts.

Considering different prices between formal social
care at home and in nursing homes, an average unit
price of formal social care was estimated by cal-
culating the weighted average unit prices of these
two settings (Equation 1). The unit price of formal
social care at home was estimated at $9,259, cor-
responding to the annual average wage of services
providers, as reported by the latest National Bureau
Statistics.”® The unit price of formal social care in
nursing homes was assumed to be twice as expensive
as formal social care at home, to reflect extra costs of
staff time, accommodations and meals, etc., in line
with observations of CLHLS.

Y=Axa%+ B x b%

Y = Unit priceof formal social care

A = Unit priceof formal social care at home
a% = Population share of those living at home
B = Unit priceof formal social care in nursing
home

b% = Population share of those living in

nursing home D
Informal care costs

Informal care costs were the product of infor-
mal care hours and the hourly unit price. Informal
care hours were calculated by CHARLS participants
with ADLs, or Instrumental Activities of Daily Liv-
ing (IADLs) limitations, who reported the number
of hours per month cared by family or friends. Unit
price of informal care was estimated at $4.5 per hour
via the replacement cost approach, assuming a total
value of 2,080 hours’ informal caregiving per year (40
hours/week, 52 weeks/year) equivalent to the annual
average wage of services providers (i.e. $9,259).20-21

Utility weights for QALYs

Utility weights for QALY's were obtained based on
EuroQol five-dimensions questionnaire (EQ-5D) and
the utility values. EQ-5D is a health-related quality
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of life questionnaire widely used in economic, clin-
ical, and population health studies.?? In CHARLS,
participants answered five health profile questions,
which were analogous to the five domains of the EQ-
5D instrument (anxiety/depression, pain/discomfort,
usual activities, self-care, and mobility) (Supplemen-
tary Table 2). Based on answers to these questions,
we obtained utility weights for QALYs, using Chi-
nese utility values for EQ-5D health states elicited
from a general population.”> Among those classified
as having dementia, 42.9% were found to have miss-
ing items on the EQ-5D scale. To address this, missing
item values were substituted with the average of other
items within the same domain for each individual,
while missing utility weights were estimated using
the average utility weights of individuals with match-
ing age, gender, and health states. Comparing the
mean utility weight of complete cases to the imputed
utility weights of incomplete cases revealed minimal
difference (0.41 versus 0.40, with a non-significant
p-value >0.05). The mean utility value of QALY's for
our sample was 0.41, with a standard deviation (SD)
of 0.21.

Statistical analysis

Projection of socioeconomic costs and value of
QALYs lost to dementia

IMPACT-CAM is a population-based discrete-
time probabilistic Markov model designed to track
the progression of the Chinese population aged
35-100 years through eight distinct health states.
These states are defined by the presence or absence
of cognitive impairment, CVD, disability, and two
states representing death from CVD and non-CVD
causes to 2050. The transitions of individuals among
these health states are determined by age, sex, and
calendar year-specific transition probabilities (TPs)
per year, with a new disease-free cohort of 35-year-
olds entering into the model annually. TPs were
derived as a function of age and sex, utilizing inci-
dent cases between wave n and n+1 of CHARLS,
with pooled data attributing to the survey midpoint.
The detailed assumptions about transition probabil-
ity of IMPACT-CAM were shown in Supplementary
Table 3. The logistic model for age-sex specific TPs
from state; to state; was constructed by setting the
state; as the dependent variable, and independent
variables included the age, sex, age and sex inter-
action term and the variable defining the initial state
(state;).

logit incidence =Py + Pageage + Bsexsex

+ﬂage*sexage * sex + ﬂstate,- State;

@

Age- and sex-specific socioeconomic costs for
individuals with dementia were estimated by a mixed
model with age, sex, health status (dementia, CVD,
FI, and their combination, altogether eight health
states) and year (2011-2018). Future socioeconomic
costs matching dementia cases of IMPACT-CAM
were projected based on the estimated coefficients
from the mixed model, assuming that age- and sex-
specific costs for individuals with dementia would
experience linear changes on an annual basis. Sim-
ilar mixed model with observed utility weights as
outcome was used to estimate age- and health states-
specific utility weights. QALY s lost to dementia were
then calculated as the differences of the annual-
ized utility weights between the general population
and dementia patients multiplied by the number of
dementia cases predicted by IMPACT-CAM. Accord-
ing to a population-based survey from China,?*?’ the
average willingness to pay for one additional QALY
covered from 1 to 3 times the gross domestic product
(GDP) per capita under different scenarios. In this
study, the QALYSs lost were valued at 3 times the
country-level GDP per capita, and valued at 1 and 2
times GDP per capita in our sensitivity analysis.

Costs were fitted to a beta distribution where the
95% uncertainty intervals represented 4= 20% of these
cost point estimates.”® Given the low uncertainty sur-
rounding the prediction of utility weights for QALY's
(standard error <0.2), there was no probabilistic dis-
tribution added to the QALY weights. Sensitivity
analyses were conducted to account for uncertainty
in the future trend of dementia incidence. Demen-
tia incidence grew at an annual rate of 2.9% in
our main analysis as an upper limit, based on evi-
dence from Shanghai Ageing Studies with a clinical
diagnosis of dementia and similar education struc-
ture of its baseline sample as CHARLS (<6 years
63.8% versus 69.6%).2” Given that nationwide pre-
vention may potentially alter dementia incidence,
we set the temporal trend of dementia incidence to
be flat or decrease by 1.0% annually for sensitivity
analyses.> The alternative options indicate a relative
annual decline in dementia incidence, with an exam-
ple where an incidence of 2.9% means the incidence
rate in year n+1 equal to incidence rate in year n mul-
tiplied by (1+2.9%). To align with the latest waves
of CHARLS and CLHLS, all observed costs were
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Table 1
Calculation of drivers of dementia socioeconomic costs

Drivers Calculation Age range
Population growth Total population size 0+

. . Population size in each age, gender group
Population aging N Tol:al p})pl;laﬂ()n size 50+

. umber of dementia cases
Dementia prevalence Population size in each age, gender group 50+
Average socioeconomic costs for Aggregate socioeconomic costs for individuals with dementia 50+

individuals with dementia

Number of dementia cases

United Nations forecasts of population growth and aging were used as demographic factors in our model.
Non-demographic factors included growth in dementia prevalence (conditional on age and sex) projected by
IMPACT Chinese Ageing Model and average socioeconomic costs per case, which we estimated using the
China Health and Retirement Longitudinal Study, and Chinese Longitudinal Healthy Longevity Survey.

deflated to 2018 US$, with an exchange rate of $1.0
equivalent to 6.7 Chinese yuan.

Main drivers of socioeconomic costs for
individuals with dementia

We adopted the Das Gupta decomposition method
to decompose the growth of socioeconomic costs
associated with dementia into the effects of
population growth,”® population aging, dementia
prevalence, and average socioeconomic costs per
dementia case. This commonly-used decomposition
method distributes interaction effects among the four
factors across the main effects, and renders relative
importance of each driver to the outcome.?® Specifi-
cally, it performs counterfactual scenarios to evaluate
the impact of each factor on changes from the present
level assuming that all other factors remain con-
stant during the study period. For instance, the driver
of dementia prevalence reflects the age-standardized
dementia prevalence, in alignment with previous
studies.!>?? The aggregate socioeconomic costs for
individuals with dementia can be expressed as the
product of these four drivers (Equation 3).

casesq s, i,y
PODa,s,y

POPa,s,y
X

COSty s .y =POPy X
a,s,h,y =POPy Pop,

» Costy s p,y 3)

Casesqs.h,y

where aggregate costs of all individuals of age a, sex s,
with health state 4 (dementia) in year y, are a function
of population in year y (i.e., population growth), the
share of the population in that year who is age 50+
and sex s (i.e., population aging), the share of the
population who is age a and sex s with dementia &
(i.e., dementia prevalence), and the average costs of
people with dementia. The detailed calculations are
shown in Table 1.

Based on Equation 3, we calculated the share of the
growth in total dementia costs from 2020 (reference
group) to 2050 attributable to each driver, indicating
the relative contribution of that factor. The sum of
the relative contribution of all factors in each year
was equal to 100%.

We followed GATHER checklist for accurate and
transparent health estimates reporting (Supplemen-
tary Table 4).

RESULTS

Projection of socioeconomic costs and value of
QALYs lost

The basic characteristics of CHARLS and CLHLS
are shown in Supplementary Tables 4-6. Figure 1
shows age group-specific aggregate costs and average
costs per dementia case in 2020. It shows that infor-
mal care accounted for the largest share of aggregate
socioeconomic costs (71%), whereas formal social
care was responsible for the smallest share (3%). The
number of dementia cases across the four age groups,
from lowest to highest, are as follows: 0.9 million,
3.0 million, 4.0 million, 3.5 million, and 0.7 million.
Therefore, the aggregate costs for individuals with
dementia were the lowest for 90-100 years old age
group. In contrast, the costs were the highest for the
70-79 years old age group, due to high dementia cases
for this group.

The temporal trends of average costs per case and
the aggregate costs from 2020 to 2050 are shown in
Fig. 2. The average socioeconomic costs and value of
QALYs lost to dementia were $15,391 and $10,433
per case in 2020, respectively, and will continue to
grow to $18,570 and $10,586 in 2050. The annual
aggregate socioeconomic costs (health care costs +
formal care + informal care) are projected to grow
from $186 billion in 2020 to $1,233 billion in 2050
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Fig. 1. Age group-specific annual average costs per case (A) and aggregate costs (B) of dementia in 2020. Cost estimations based on China
Health and Retirement Longitudinal Study and Chinese Longitudinal Healthy Longevity Survey, and the projections came from IMPACT
Chinese Ageing Model. Average annual costs per case mean the average annual dementia costs per case with dementia. Aggregate costs are
equal to average costs per case multiplied by the number of dementia cases. The number of dementia cases in each age group was 0.9, 3.0,

4.0, 3.5, and 0.7 million.
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Fig. 2. Time trend of average costs per case (A) and aggregate costs (B) of dementia from 2020 to 2050. Note. Cost estimations based
on China Health and Retirement Longitudinal Study and Chinese Longitudinal Healthy Longevity Survey, and the projections came from
IMPACT Chinese Ageing Model. Average annual costs per case mean the average annual dementia costs per case with dementia. Aggregate
costs are equal to average costs per case multiplied by the number of dementia cases. The number of dementia cases in 2020, 2030, 2040,

and 2050 was 12.1, 26.8, 46.6, and 66.3 million.

and value of QALY lost to dementia from $126 bil-
lion to $702 billion. The uncertainty intervals of these
projections are shown in Supplementary Table 7, and
the sensitivity analysis with different value of one
QALY is displayed in Supplementary Figure 3.

Figure 3 shows that the socioeconomic costs
for individuals with dementia depend heavily on
the assumed temporal trend of dementia incidence.
If dementia incidence stays constant or decreases
by 1.0% annually, the socioeconomic costs would
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Fig. 3. Comparison of annual total socioeconomic costs for individuals with dementia by three assumptions on temporal trend of dementia
incidence from 2020 to 2050. Cost estimations based on China Health and Retirement Longitudinal Study and Chinese Longitudinal Healthy
Longevity Survey, and the projections came from IMPACT Chinese Ageing Model. Total socioeconomic costs consist of healthcare cost,
formal social care and informal care costs. Lines indicate costs differences between the main assumption of increasing dementia incidence
(+2.9% annually) with alternative falt (0%) or decline (—1.0%) assumptions.

respectively decrease by 34% or 43% in 2050 relative
to our main analysis.

Main drivers of socioeconomic cost

During the period from 2020 to 2050, the pop-
ulation in China will decrease from 1,433 million
to 1,320 million, and the age structure will change
significantly. The population size in the age groups
60-70, 70-80, 80-90, and 90+ will increase from 148,
76,29, and 4 to 210, 167, 116, and 21 million respec-
tively, while the share of the age group 50-59 sharply
will decrease from 218 million to 175 million. Con-
currently, dementia prevalence will increase from 3%
to 11% during the same period.

Our main analysis shows that the largest driver of
the rising socioeconomic costs for individuals with
dementia between 2020 and 2050 is growing demen-
tia prevalence (54%), followed by population aging
(43%) (Fig. 4). Although dementia prevalence is the
dominant driver over time, the relative contribution
of it decreases over time, accompanied by an increas-
ing trend of that of population aging. Using 2020 as
the base year, the relative contribution of per capita
healthcare costs is relatively stable between 2020 and
2050. Total population growth is negatively asso-
ciated with socioeconomic costs’ growth, reflecting
declines in the projected Chinese population size.

Supplementary Figure 4 displays the relative
contribution of each driver for different trends of

00| (182 L2181

Relative Contribution (%)

2021 2030 0 2050
Year

‘ B Population growth Population ageing Dementia prevalence B Average cost per paticat 1

Fig. 4. Decomposition of change in aggregate socioeconomic
costs (%) of dementia in China between 2020 (ref) to 2050.
Population growth, population aging (aged 50+ years), dementia
prevalence and average socioeconomic cost per patient under the
assumption of a 2.9% relative annual increase of dementia inci-
dence. Estimates for population growth are derived from the total
population size from 2020 to 2050, of the United Nations (aged 0+).
Population aging equals to population size in each age, sex group
divided by total population size (aged 50+). Dementia prevalence
equals to the number of dementia cases divided by population size
in each age, sex group (aged 50+). Average costs per case are the
aggregate socioeconomic costs (i.e., healthcare cost, formal social
care and informal care costs) divided by the number of dementia
cases (aged 50+).

dementia incidence. If dementia incidence decreases
by 1.0% annually or remains constant in the future,
population aging would gradually replace demen-
tia prevalence as the dominant driver. Specifically,
if dementia incidence is to decrease by 1.0% annu-
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ally, the relative contribution of population aging and
dementia prevalence would be 41% and 51% between
2020 and 2021, respectively. By 2050, these two num-
bers will shift to 63% and 32%, respectively. A similar
pattern of relative contribution is found for the case
where dementia incidence stays constant.

DISCUSSION

Our study provides three projections of China’s
future costs for individuals with dementia to 2050,
using a macrosimulation modeling approach and
several cost measures based on nationwide popu-
lation aging samples. The growing prominence of
dementia demands heightened attention and targeted
interventions. The largest share of the estimated
socioeconomic costs is informal care. Growth in these
costs is mainly driven by rapid population aging
and growing prevalence of dementia in the coming
decades.

We predict that China’s socioeconomic costs and
value of QALY lost to dementia will rise from $186
billion and $126 billion in 2020 to $1,233 billion and
$702 billion by 2050, respectively. This burden is
going to be equivalent to nearly 60% of that of CVD
in 2050, which has the largest economic burden in
China.’%-3! The projected aggregate socioeconomic
costs for individuals with dementia fall within the
range of previous studies, and the estimated magni-
tude of the increase over the next three decades in our
study is close to previous forecasts (Supplementary
Table 8).>~7 Our results are significantly lower than
those of Jia’s and Li’s,>” while Huang’s appears to
be an outlier.® However, Huang’s study does report
a similar proportion of informal care. In addition to
differences in study samples’ representativeness, our
study advances the evidence by taking into account
the time effect in cost estimations, which is vital to
indicate technological innovation,3? increased labor
costs and the change of share of institutionalized
individuals over time.>> According to Wittenberg’s
study, number of patients with severe dementia will
increase more quickly than those with mild forms
thanks to developed technology, etc., and thus the
share of institutionalized patients with severe demen-
tia and their corresponding average cost is likely
to rise rapidly in the future. Moreover, we filled
the gap in current dementia costs literature about
China by providing firsthand evidence on the pre-
viously neglected value of QALYSs lost to dementia.
The estimated value is non-trivial, nearly threefold as

much as healthcare costs in 2020, equivalent to find-
ings revealed by a UK-based study.?® These findings
highlight the importance of including QALY lost in
estimating socioeconomic burden of dementia, with
implications for healthcare planning and social care
allocation.

This study shows that informal care costs are esti-
mated to account for over two-thirds of the total
socioeconomic costs. Corresponding to Jia’s study,’
which found that about half of socioeconomic costs
were informal care costs, our findings further under-
score the pivotal role of informal care costs. This
could owe to our representative sample, which con-
sists of a significant number of individuals with
dementia residing in a community, where the burden
on informal caregivers tends to be more substantial.>*
Heavy use of informal care is commonly seen in
low- and middle-income countries.>> China is transi-
tioning into an accelerating aging society and facing
increasing family caregiver burden of older adults
with dementia, a phenomenon is becoming preva-
lent in developing countries in the Western Pacific
such as Philippines.® Filial piety remains the most
important value regulating the behaviors of chil-
dren towards their parents in Asian communities.?’
Despite China’s long-term care insurance (LTCI) has
been piloted, the relevant welfare benefits have not
been given full consideration to individuals with cog-
nitive impairments (Ye et al., unpublished results).
Lacking access to formal social care combined with
preferences for family care results in informal care
making up the largest proportion of care and account-
ing for the majority of dementia costs.>® However,
current support for informal caregivers is patchy, and
regulation of informal care is inadequate, > calling for
tailored policies that support informal caregivers and
ensure the quality of care for people with dementia.

Among the four drivers affecting future dementia
costs, we identified population aging and dementia
prevalence are the two main drivers. Our previous
study also found that the overall dementia cases will
escalate due to not only dementia prevalence, but
also rapid population aging in China,'3 leading to
the substantial growth of aggregated dementia costs
in this study. We verified a prior study by Xu and
colleagues which also concludes the rapid aging pop-
ulation particularly after 2020,'! and the increasing
dementia prevalence appeared to be the dominant
forces behind the projected growth of dementia costs.
The aging of the Chinese population is estimated to
significantly contribute to increased dementia costs.
This is consistent with Zhai’s finding that the impact
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of population aging on increasing healthcare costs
after 2012 was greater than between 1993-2012.12:40
Moreover, we found over half of the socioeconomic
costs’ growth is attributable to increasing dementia
prevalence. For dementia incidence, we utilized the
trend estimation from the Shanghai Aging Studies,?’
revealing a potential increase despite the participants’
improved educational attainment (rising from 31%
to 88% with over 6 years of education). Given the
higher dementia rates in rural compared to urban
areas, coupled with the rising prevalence of adult obe-
sity, diabetes, and unhealthy lifestyles, the upward
trend in dementia incidence may persist. As a result,
we forecasted the corresponding dementia burden,
reflecting a worst-case scenario. Furthermore, as indi-
cated by our sensitivity analysis of a constant or
declining (1.0%) dementia incidence temporal trend,
the socioeconomic costs estimated would decrease by
34% or 43% respectively in 2050. As much as 44%
of all dementia cases can be prevented or delayed by
changing modifiable risk factors.*! Early detection
and intervention are critical for reducing dementia
incidence, and consequently alleviating its associated
socioeconomic costs.

Our study has the strength that we used two nation-
ally representative datasets of the Chinese population
that capture all types of socioeconomic costs of
health care, formal and informal care, and value of
QALYs lost to dementia in China. However, there
are several limitations in this study. First, we uti-
lized the best available evidence, but the estimated
costs could inevitably be influenced by a recall bias
in self-reported healthcare costs or the huge varia-
tion in the unit price of formal social care in China.
In this study, the assumption that institutional care
is twice as expensive as home care was derived
from CLHLS. This assumption may underestimate
nursing home costs, as a prior study using propen-
sity scores found residential care costs are 2 to 3
times higher than home care due to easier accessibil-
ity of care.*? Further nationwide studies collecting
detailed cost information at home and in nursing
home settings are needed to verify and update this
assumption, and further studies would benefit from
linkage data to medical insurance or/and LTCI data
to enhance estimation accuracy. Second, we assumed
a linear increase in socioeconomic costs over time
as observed in CHALRS for the period 2011-2018.
This assumption may nevertheless be violated due to
various factors, such as the rolling-out LTCI policies
on promoting formal social care usage and releas-
ing informal caregivers burden. Further analyses are

needed to evaluate policy impact on future socioe-
conomic burden of dementia. Third, we calculated
missing utility weights by averaging those of indi-
viduals with corresponding age, gender, and health
states. The resemblance in utility weights between
complete and incomplete cases implies a potential
bias toward cognitively healthier participants who
completed the EQ-5D survey.*> However, our derived
utility weights (mean=0.41, SD =0.21) were notably
lower than the average utility weights identified
among cognitively impaired patients with mild to
severe dementia (mean =0.94, SD =0.10) in another
study.** Given the higher the utility weights the better
aperson’s quality of life,*> our study is likely to repre-
sent patients with moderate to severe dementia. Last,
as clinical dementia diagnoses were unavailable in
both cohorts, we defined dementia broadly to encom-
pass various stages and types of this syndrome. This
approach may overlook dementia severity and causes,
resulting in a generalized cost estimate across all
conditions. However, our algorithm-based definition,
based on both cognitive and functional impairments,
remains pertinent for health and social care policy
by predicting the number of older adults requir-
ing supportive care. Further, to fully consider the
important comorbidities of dementia, such as CVD,
IMPACT-CAM does not consider the severity of dif-
ferent physical impairments. Given the influence of
the severity of dementia on costs, %0 future studies
should further explore differences in the socioeco-
nomic costs for individuals with dementia using finer
gradations of both dementia and the factors impacting
dementia. Also, due to the absence of details about
the care provider (such as age, gender, employment
status) in CLHLS and CHARLS, we were unable to
estimate the costs using the opportunity cost method.
Previous studies indicate that estimates using the
replacement cost method tend to be higher than those
using the opportunity cost method.>® Consequently,
our estimates based on the replacement cost method
are likely higher. Future research could employ both
the opportunity cost and replacement cost approaches
to elucidate the differences between these two meth-
ods.

Conclusions

The socioeconomic costs and value of QALYs
lost to dementia in China are projected to increase
rapidly in coming decades, with informal care con-
tinuing to account for the largest proportion of
the socioeconomic costs. Policy crafted to reduce
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the socioeconomic burden of dementia should pivot
attention to informal caregivers. Given population
aging and dementia prevalence are the two main
drivers of the projected burden, effective public health
interventions on dementia prevention and healthy
aging are also urgently required.
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