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Health Economics

Depression Hurts, Depression Costs: The Medical Spending

Attributable to Depression and Depressive Symptoms in China

Abstract

Due to its fast economic growth and lifestyle changes, China is experiencing a
rapid epidemiological transition from communicable to non-communicable diseases
(NCDs). Mental disorder such as depression is an important yet often neglected NCD,
and is becoming a growing cause of disability, suicides and disease burden. This
paper provides the first nationally representative estimate of the medical cost
attributable to depression and depressive symptoms among the adult population in
China. Based on the 2012 China Family Panel Studies (CFPS) survey, our results

indicate that these mental health conditions have significant impacts on the individual

medical expenditure, and they jointly contribute to 14.7% of total personal expected

medical spending in China, with depression and depressive symptoms accounting oy
= ¥ F S, 4 b

£ -

6.9% and 7.8%. respectively. Given that patients with mental illness face multiple

psychological and institutional barriers in seeking appropriate treatment, the high
depression-induced medical costs may be primarily driven by the cost-shifting effect
from mental healthcare to general healthcare. as mental disorders often co-exist with
other NCDs such as diabetes and hypertension. As an implication, our study calls for
an urgent reform of China’s mental health and insurance systems to remove the

policy-induced obstacles for the access to mental healthcare resources.

Key words: Depression; Depressive Symptoms: Mental Healthcare System. Medical

Cost; China
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I. Introduction

as depression have

1 oan estimated 350

ple i

average about 1 in every 20 pec affected by depression accord

orld™s current population

that the impact of depression not only lie

isability and mortality). but also on economic productivity (e.g. Greenberg et al

150 Chisholm et al, 2016). As a result, the rising prevalence

just a public health co wficant concern for ec

priovity agenda (World Bank Group and WHO, 2016

After enjoyed fast economic growth for several decades, China now also faces
the challenge of increasing prevalence of depression, which has become one of the
leading causes of disability-adjusted life years in this country (Phillips et al., 2009;
Yang et al., 2013; Qin et al., 2016). Although the number of people with mental
illness has increased in recent years, less research has been done on the mental health
status in China compared to the developed countries, and little has been known about
the impacts of depression on the overall healthcare costs. The purpose of this paper is
to fill this gap by estimating the medical cost attributable to depression and depressive

symptoms among the adult population in China.

enge for this task is the under-diagnosis and under-treatment
of mental depression. Unlike physical health conditions. mental health problems are

more difficult to be detected and properly treated because of the added barriers to the
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and (ii) using a national household survey dataset that records more comprehensive
information on personal medical spending than the utilization-based datasets. To the
best of our knowledge. this paper is among the first in the health economic literature
to use the hurdle models (such as the two-part and four-part models) to characterize
the cost impact of mental depression, and it provides the first nationally representative
estimates on the medical costs induced by depression and depressive symptoms
among adults in China.

Our results indicate that depression and depressive symptoms have significant

impacts on the individual expected medical expenditure. Speci

o of total personal medical expen

addition. about 7.8% of iotal medical ¢ XK

wn

. e .
ained from a previous study b

8 et

The significant impact of depression and depressive symptoms on healthcare costs
indicate that reforming China’s mental healthcare system to cope with the increase in

the disease burden is an urgent need.

1L Backeround and Previous Hesearch

ed many studies (o

A

estimate the economic consequences of the mental health condition, which usually

adopt a similar estimation approach as that for other NCDs. One of the important
characteristics that distinguish mental disorders such as depression from the physical

illnesses 1s its high likelihood of under-diagnosis and under-ireatment. The World

Health Organization (WHO) estimates that only 15% to 24% of people with severe

~dical treatment in low- and middle-income countries.

Although the treatment rate in high-income countries is higher. it 1s also in the range
3
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with mental disorders go untreated. 11 t pattern of low

menial disorders across count nporance o se

of studies
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underestimation bias for the cost impact.
BAmot ovis %!%} P E’ Py b ,; the Firct ane
Most existing studies adopted the first ap;
to recruit patients from the outpatient settings in mental h

costs are associated with depression: the direct cost. or the outpatie

medical cost for the treatment of de i and its complications;

includes the morbidity costs caused by

absenieeism

at work due to depression).

ed cost of depression is quite high a d increases over time. For

First, the estim

example. Andlin-Sobo

Furopean countries {o be €118

healthcare expenditure of these countries. Greenberg et al. (2015) report that the
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the estimated figure 1n 2005,

Second, the estimated cost of depression is positively correlated with the disease

. Based on data obtap

© epyEre Aenreccinme ana the it mcto e
SeVEere &ia?%iﬁ,‘s?i}éik and he mean mamwect costs pet

major economic burden of depression arises

voeosts, and 6

was suicide-related mor

ined from Spain. Salvador-Carulla et al, (2011

the disease burden corresponded to direct costs, and 7

people with mental disorders go undiagnosed (Trivedi et al., 2004: Bor

hts the advantage of using population-level data 1o estimate the cost impact of

depression. To our knowledge. there are virtually no studies applying this approach io

[ o

provide an unconditional e e health care costs attributable to depression at

the population level. However. this approach is widely used to estimate the

impact attributable to some other chronic diseases such as obesity. For example. based
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and treatment rate is particularly low in

the importance and the value-added of

antify the wmpact of increasing prevalence of

China has experienced both rapid economi

ransition {from communic

thus how China coj

increasing mental iliness has i

development experience. Although our paper does not directly address the future path

of reform in the mental health «

s mpre rrirersatiiertinsen yever lvirie iy PR P YNPS MY
. our quantitative analysis sheds new light for the

or both China and many

IIl. Data Source and Descriptive Analysis

CFPS (China Family Panel Studies) is a nationally representative longitudinal
survey designed and implemented by the Institute of Social Science Surveys (ISSS) of
Peking University. It was conducted in 25 Chinese provinces (these provinces jointly
cover 95% of the Chinese population) in five years (2008, 2009, 2010, 2011, 2012).
In each wave, the CFPS survey samples about 15,000 households nationwide using
the multi-stage probability proportional to size (PPS) sampling method, and
interviews all member of the family in each sample household. The questionnaire
gathers individual-, family-, and community-level information on the demographic
and socioeconomic variables, as well as information on the respondents’ health
outcomes. In the 2012 CFPS survey, a full 20-question version of the CES-D (Center
for Epidemiologic Studies Depression) questionnaire (Radloff, 1977) is included to
assess the respondents’ mental health status.

The CES-D questionnaire is one of the most frequently used self-assessment tools
for depression and depressive symptoms. An advantage of using this survey-based

instrument is that the questions contained in CES-D are non-intrusive and related to

hitp/fme manuscripteentral.com/hec

Page 8 ¢



Page 9 of 64

W~ D W -

Health Economics

everyday feelings’, which makes it easier for the respondents to answer, leading to
better detection of their depressive symptoms compared to other clinical instruments.
This in turn may help to alleviate the underreporting problem commonly experienced
among the mental illness patients (Bharadwaj et al., 2015). The CES-D questionnaire
contains four subscales: somatic-retarded activity, interpersonal relations. depressed
affect and positive affect. The former three measure negative emotions, while the
latter measures positive ones. Respondents are asked to rate how often they
experienced the specified emotions in the past week, with the options varying from 0
to 3 for each question (0 = rarely, 1 = little, 2 = occasionally. 3 = often). The CES-D

score can thus be calculated based on the responses as follows:

AT - PP s . Y . A e
CES-D= Z Se o1 emfmmm + Z Scor e;,:;eiszywmwzf + Z ‘S(' ol (')é;(ie;wsm/ + Z (4 Scor ('){\pm;f;w)
i i k i
(1
; - 3y 4 PR iy g 2y gt oy s O
W hel € SL'OI ()'s,mimilsz, ° S‘L o7 G;’J;iwg'g:g sl ? LS( of (‘}i\ dopressed and ‘SC(); ¢, K‘pl esent the

I posinve
score for the i-th question on the somatic-retarded activity, the j-th question on
interpersonal relations, the k-th question on the depressed affect and the I-th question
on the positive affect, respectively.

Thus, the overall CES-D score ranges from 0 to 60, with a higher score indicating

more frequent occurrence of depressive symptoms and higher likelihood of depression.

ISR I I sl S N AP F oy e g e sy e EEn N TR O iy A
. 1991 the values of 16 and 28 approximately correspond

the U.5.-based

¢ two thresholds

1 (OMHAY surve

were commonly used to define the mental health conditions of depression and

depressive LS. population. fowing this approach and

S 4 ity A aemmrg byt maomtal el cerrd it e botrmerm 11 E rerd
considering the country difference in the mental health conditions between U.S. and

China. we set our th values based on the 80th and 95th percentile of the

the national sample of CFPS 2012, which correspond to the

* Fxamples of the CES-D questions include: “How often do you feel that everything [ did was an effort?”; “How
often do you feel not like eating (your appetite is poor)?”

3
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ssification, the

hey which takes on three possible valy

respondent’s mental health status (A

being mentally healthy, |

indicate 16, and 2 indicates

depression. The central outcome varia is the respondent’s total annual med

expenditure as reported in the CFPS

outpatient medical costs on the treatment of injuries and diseases (including men

aid by the individuals and

the insurance providers.
Based on the 2012 CFPS dataset, we drop the observations younger than 16 and

older than 99, as well as the ones with missing information on key variables such as

gender, age and the CES-D scores. In addition, we drop the observations with ze

personal income (defined as the per capita annual household net income) for the
reason that their medical costs are fikely to be paid and decided by their family

members

Table T provides the sample summary statistics of key variables, with column (1)
to (4) representing the full sample and the subsamples in the three mental health

categories (mentally healthy. depressive symptoms, depression), respectively. |he

table shows that the annual medical expenditure is strongly related to the status of

individual mental health. On average. a mentally healthy person spends 1561 Yuan

£y

on medical services per vear. while for those who suffer from depressive symptoms

* The “depression” identified by CES-D is different from the clinical definition. which is based on psychiatric

diagnostic criteria, e.g. the DSM-IV or the ICD-10. Clinical depression, including major depression disorder
(MDD) and major dcpru;s“i(m Lpiqodﬂ (MDE), is usually diagnosed with 12-month occurrence of depressive
events, \\hxfs, the * dgprc ‘ion m this pdpcr is dzauno%«,d mth one- \\;.Lk oceurrence of depr cverts.

it 20 watinne o . i
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the costs increase to 2.628 Yuwan. Furthermore, the mean medical expenses of the

¥

group with depression are nearly 4.200 Yuan, almost three times higher than that of

the mentally healthy group. There are three plausible explanations for this outcome.

First, the treatment and control of depression and depressive symptoms, such as the
use of antidepressants and cognitive-behavioral therapy. typically incur substantial
medical costs (March et al., 2004). Second, depression not only causes a reduction in
psychological well-being, but also damages people’s physical health and hence create
a comorbidity pattern in which depression often co-exists with other NCDs that
require costly medical treatments (Penninx, et al., 1999), Third. the existence of the
I institutional barriers in access to mental health services often causes a

i treatment or a cost shift to non-mental healthcare. Putting together, people

suffering from depression and depressive symptoms are also likely to struggle under
the financial burden of medical care. and the following sections intend to numerically

estimate the medical cost induced by these conditions through econometric models.

[Insert Table 1 Here]

In our econometric analysis, the control variables include the respondent’s
demographic and socioeconomic characteristics, such as gender (female). age in years
(age), education attainment (“primary school or below”, “middle school”, “high
school” and “college or above™), residential status (urban). employment types (“not
working”, “household farming”, “government employee”, “employed by collective
enterprise”, “employed by private enterprise”, “other types of employment™). marital

status (married), household size (familysize) and annual personal income (incone).

According to column (1) of Table 1. 51% of the respondents in our sample are

5

female. and 31% live in the urban areas. 80% of the sample are married (including

common-law marriage). with a sample average family size of 4.3 people. The average

TR

. and the average annual personal income is 13.323 Yuan.

age of the full sample is 45.
10
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[N e ir ot ST R S
school and high schoot educs

1 In terms of employment status,

i

> enterprise employees (2

T
utitization,

sample have incurred

spending in the previous year, and 8.99

4 T B N T SR TRy PRSI DT weved s
users. the average annual medical cost is

spending is 11,64

the inpatient users.
A comparison among the three mental health subsamples indicates considerable
group differences in several key variables. For example, women are more likely to be

depressive than men: 619

N T
OSCTVant

depressive

s oxpernene

ion are female, which are higher than the female

percentage in the full sample. According to the previous research (Nolen-Hoeksema.
2001: Simon, 2002: Tsang et al., 2008), both biological (or hormone) factors and
social factors (e.g. sexual discrimination) may account for women’s higher

vulnerability to depression. The average ages of the three mental health

sroups are 44,

. respectively, which demonstrates that the elderly are at higher risks of
severe depression than the vounger people. The conclusion is consistent with other
studies that find higher depression prevalence rates among older people in both
developed and developing countries (Vanltallie, 2005; Tsang et al.. 2008). One
plausible reason is that the socioeconomic status of the elderly are relatively low due
to their poor health status, lack of social support, and the absence of financial support
from adult children (see detailed discussions on the “empty nest” syndrome among

China’s elderly by Liu and Guo (2007) as well as Xie et al. (2010)).

B
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Another conclusion drawn from the subsample comparison is that depression is

7

more prevalent in rural than urban areas. i

he depressive symptom and the severe
groups, which is also consistent with the literature (Ma et al., 2009: Philips et al..
2009). Compared to their rural peers, urban residents in China have easier access to
education and healthcare, and hence they generally enjoy higher income and better
quality of life, which may in turn contribute to their better mental health status.
Socioeconomic status is highly correlated with people’s tendency of depression,
suggesting the strong socioeconomic gradient in mental health. For example. the

severe depression group has the higl ion of the lowest education

attainment

the proporti

mentally healthy
3;«; it ny middle

in the mentally

depressive symptom grouy epression
groups. respectively. Mirowsky and Ross (1998, 2003) show that education plays a
critical role in helping people accumulate human capital and develop personal control
over life events, which may explain why better-educated people are less vulnerable to

depression. There is considerable income inequality among the three groups: il

ly healthy respondents earn an average of 14.009 Yuan per vear. while the

on group are only

mean annual income of the depressive symptom group and depress
10,778 JYuen and 9260 Yuan. respectively. The results are consistent with the

theoretical and empirical studies on the promoting effect of income on happiness
(Zimmerman and Katon. 2005), which suggest that individuals in low income status
may not be able to afford quality consumptions and comprehensive health services.

leading to potential anxiety and disappointment that cause depression. Additionally,

hitp/imo.manuscriptcentral. comihec
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low-income people are also more likely to be exposed to violence and unstable living

environment. which are risk factors for depression (Fitzpatrick, 1993).

IV. Estimation Method
4.1. The Two-part Model
We use a baseline two-part model (2PM) to characterize the determinants of an

individual’s annual medical expenditure, which can be expressed as follows:

Priy >01X))=GED, +8,D, + X +u,) (2)

vy, =exp(6,D, +0,D, +yZ)+e, fory >0 (3)
where the outcome variable y is the total medical expenditure incurred in the
previous year by individual /. The key explanatory variables are the two dummies —
D, and D, ., with the former indicating whether the person experiences depressive
symptoms (Mhs=1) and the latter indicating whether the person suffers from
depression (Mhs=2). The parametersd,.6,. 6, and &, are the coefficients of
interest, which represent the effects of depressive symptoms and depression on the
probability of medical usage and the conditional medical expenditure among medical
users, respectively. X isa vector of individual characteristics including gender, age,
education. residential type, employment status, marriage status, household size,
personal income and province dummies. Consistent with the literature convention,
vector Z, contains the same set of variables as X .

The above 2PM assumes that the individual medical spending is determined by
two separate decision making processes: equation (2) is the “participation equation”
and captures the systematic difference between medical users and non-users; equation
(3) is the “intensity equation™ and characterizes the determination mechanism of the

amount of medical cost among medical users. Following the suggestion of prior

studies (Jones, 2000; Manning and Mullahy, 2001), we estimate equation (2} with the

-

13
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Logit model (specifying G(-) as the cumulative distribution function of the logistic
distribution) and estimate equation (3) with the Gamma GLM model (generalized

linear model with a Gamma distribution for ¢ ). The model specification is justified

by the modified Park test’. which shows that the conditional variance function of the
medical expenditure distribution is consistent with the Gamma-class model. In
addition, the result of the Hosmer-Lemeshow test® also confirms that our choice of
log link function is consistent with the data generating process.
4.2. The Four-part Model

As an extension of the baseline 2PM, we follow Finkelstein et al. (2003) and use
the four-part model (4PM) to characterize the medical spending of inpatient and

outpatient users separately:

Pr(y, >0l X)=GOD,+6.D, + BX +u,) (4)
Pr(g > 0|y >0.X)=G(oD, +0,D, +5Z +7) (s)
v=exp(o,D, +0,D, +yZ )+e, forg <Oandy >0 (6)
v,=exp(p,D, +¢,D, +uZ)+v,, forg >0,y >0 (7)

where g, is the inpatient expenditure incurred in the previous year by individual /.

Compared to the baseline 2PM, 4PM adds another “participation” equation (equation
(5)) and an “intensity” equation (equation (7)) to the model: equation (3) is a Logit
regression that denotes whether a person with positive medical expenditure incurs any
inpatient spending; equation (7) is a Gamma GLM regression on the determinants of
medical expenditure based on the sample with positive inpatient spending.

Prior literature suggests that the determination mechanism of medical expenditure

can be different between the medical users with and without inpatient utilization. First,

The modified Park test is used to identify the potential distribution of the dependent variable in GLM. The
ent is 1.755, suggesting that variance is proportional to square of mean, which means that the assumption
of (Jamma distribution as the right variance function is broadly appropriate for the data.
¥ The Hosmer—Lemeshow test intends to \erh the link function in GLM b\ regressing the prediction errors on
the deciles of the predicted expenditure. U > fog-link assun 5 0.702, which ean’treject the
null hypothesis that the decile coeffici uus are jointly non-significant zmd suggcsts that the regression model is fit.
14
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the type of treatment differs with the severity of depression. Druss and Rosenheck
(1999) find that the treatment for depressive symptoms includes both inpatient and
outpatient services, but for people facing severe symptoms of depression, the inpatient
treatment or hospitalization become one of the best solutions to the iliness. Second.
compared to the outpatient treatments, the inpatient treatments are more likely to be
prescribed for chronic pains and physical diseases, which are strongly correlated with
depression (Moussavi et al.. 2007). To conclude, depression would cause an increase
in both the inpatient and outpatient costs, especially the inpatient costs.

Thus, the above 4PM assumes a 3-stage determination process of an individual’s
medical spending: equations {4) estimates the systematic difference between medical
users and non-users; equations (5) captures the difference between medical users with
and without inpatient utilization; equation (6) and (7) then characterizes the total

medical spending among users of outpatient services only and those of inpatient
services, respectively. Accordingly. the parameters ¢, and 6, indicate the impacts
of depressive symptoms and depression on the probability of incurring positive
medical spending, and the parameters @, and @, reflect the impacts on the
probability of incurring inpatient spending among the medical users. The influences
of depressive symptoms and depression on the amount of medical spending are
represented by parameters &, and &, (on the outpatient users) and ¢, and ¢, (on
the inpatient users).
4.3. Estimating the Cost of Depression and Depressive Symptoms

Following the method used by Finkelstein et al. (2003), Finkelstein et al. (2009),
Wang et al. (2011) and Cawley and Meyerhoefer (2012) on estimating the medical
cost induced by overweight and obesity, we can estimate the expected medical

spending induced by depressive symptoms and depression through the following

three-step approach based on the coefficients in 2PM and 4PM (similar methods are

i5
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discussed in Buntin and Zaslavsky (2004), Deb et al. (2006) and Trogdon et al.
(2008)).

First. we calculate the predicted medical cost of each sample individual using the
fitted values in the “participation” equation(s) and “intensity” equation(s). Using 2PM
as an example, the predicted individual medical spending can be specified as:

E(|D,.D,. X,.2)=Pry; Y0/ D,.D,. Xy« E&+v50.D,.D,.2) (8)

where the first term on the right hand side is the predicted probability of having
positive medical expenditure based on equation (2). and the second term is the
expected medical costs of medical users according to equation (3). Since equation (3)

is specified as Gamma GLM, the link function directly characterizes how the
expectation of y is related to the regressors, avoiding the complication in a
log-linked OLS model where a log dependent variable needs to be consistently
retransformed back to its original scale (Buntin and Zaslavsky, 2004). The sample

average of E(y,) thus becomes the expected medical spending of the population.
In case of 4PM, the predicted individual medical spending can be written as:

E(3,| D,%,.2)=Pro >0/ 0.3 { breg 0]y, >0.0.3) < 1 g B 0.y, >0.0.2)

, , - 9)
H1Prtg 2013, >0.0.5) < g Loy >0D.2)]

In the second step, we calculate the counter-factual medical spending of an
individual by setting his or her mental health indicators (D, and D,) to 0, while
holding the other control variables at the original values. This counter-factual
prediction can be specified as follows in the 2PM setting:

E(y|D, =0.X.2)=PrxL 01D, =0.X)xEb- 151500, =0.2) (10)

E(y, 1D, =0.X,.2)=Prcy L 01D, =0.X )« Edy {15 0.D, =0.2) (11)

Thus, for individuals with depressive symptoms or depression, the above
counter-factual spending is their expected medical cost if they were to become

mentally healthy. The sample average of such counter-factual individual spending is
16
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thus the expected medical cost of a mentally healthy population with the same
baseline characteristics except for the mental health status.

Similarly, the counter-factual medical spending in a 4PM can be written as:
E; | D,=0.X,.2) =Pt 010,203 rig 1y, >0.0,20.) < By 1 g 40y, 0.D,20.2)

+{1Hrtg b1y, >0.0,0.%) <1 g 20,3, >0.D,20.7 )}J

(12>

EG, 1 D,70.X,2)=Pit3; 50/ D,=0.% )< Br(g, >1 3, >0.0,20. )<y, | g 40,3, >0.0,20.2)

-

g 013, >0.0,20.%) | < £ 1 g 40,3, >0.0,=0.2)]

&

L

(13)

In the third step, we calculate the expected personal medical costs attributable to
depressive symptoms and depression, represented by = £, and | E, respectively, by

taking the differences between the three expected medical costs (one from step | and

the other two from step 2).

El = E(y: i Dis’DEI"‘/\/i“’ZJ)M E()"a ! DE; - 0’ ‘XYI‘Z.") (14)
E, =E(y,|D,.D,.X.Z)-E(y D, =0,X.2) (15)

These cost estimates can be expressed in monetary values or as a percentage of
the total expected medical expenditure, and their statistical significance can also be

obtained using the 7 test on the difference between the two expected medical costs.

V. Empirical Results
5.1 Regression results

Table 2 reports the main results for the baseline 2PM. which contain information
on the variable marginal effects for both the “participation” equation and “intensity”

I’. The baseline model

equation, with standard errors clustered at the county leve
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shows that the mental health status has a statistically significant impact on both the

probability of using healthcare services and the amount of medical spending among

the users of healthcare services. Specifically. the results indicate that individ

e likely to have non-zero medical expenditure and

i are even stror

care services and will spend 1.836.

ithcare. These results reinforce the findings obtained from previous

studies that the cost impacts of mental illness such as depression are high.

[Insert Table 2 Here]

The coefficients of other control variables are generally consistent with the

existing studies on the demand for healthcare

more likely 1o use healthcare services but s
on utilization. In addition, both the probability and the amount of healthcare spending
increase with age. Income also has a significantly positive impact on the use of
healthcare and the healthcare costs, indicating that healthcare services are normal

goods in the sense that the demand for healthcare increases with income. Althoug

v ociomificantiv inth §
ital status does not significantly influence the probability

evidgence shows that the sing

(z )
&
-
o
s
o
=
-
P
Iyl
L
o
[
=
e
o
yv(
[
b
-
fomee
s

ared to their married counterparts.

We also find that working status has a significant impact on the demand for
healthcare: compared to individuals who are not currently working, individuals who
are active in the labor market are less likely to use healthcare services and spend less

if they use healthcare. There are two possible explanations for this result. First. the

H

shvne mrarloeat marbisinanie I Serhime firmes S iy st hpalthprars oo
labor market participants may face a higher time price in seeking healthcare as

compared to non-participants. Since the full price of using health care service consists

http/imemanuscripteentral.comihe
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oth monetary cost and time cost

fthcare. holdin and Hsiel

ion of labor market may serve as a proxs

market participants may use

compared ~partici

However, we find that education, residential status and family size do not have

significant impacts on either the probability of using healthcare services or the amount

. 5 R 8 g N
he contributed by

of spending among healthcare users. The insignificant result me

For example. on the one

betler aw

residents sitity of healthcare resources

may use less healtheare se

o

urban residents at one point in time. However,
there is also evidence indicating that rural residents are in disadvantage to manage

their health problems. so they tend to have poorer awareness and treatment for NCDs

status, such as the use

¢ mnpatient services.

Table 3 reports the regression results for the four-part model. The results are

generally consistent with the two-part model with the additional information on the

impact of mental health status on the probability of using inpatient services and the
amount of spending on hospital care. Specifically. we find that individuals with
depressive symptoms are 4% more likely to have non-zero inpatient expenditure and
will spend 1,768.32 Yuan more on hospital care. For in

lividuals with depression. the

19
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© the female respondents is hi

setting, and this result su

[Insert Table 3 Here]

5.2 Estimating the medical cost of depression and depressive symptoms
Based on the regression results of the two-part model, Table 4 presents the

ession for

estimated personal medical cost attributed to depressive symptoms and de

the full sample as well as the subsamples of different regions, ge

CIOUDS and

cducation levels. Following the three-step method described in Section 4.3, we report
for each sample: (1) the predicted individual medical spending based on Equation (8);
(2) the counter-factual medical expenditure when depressive symptoms/depression are
set to healthy mental status; (3) the expected medical costs attributed to depressive
symptoms and depression, which are expressed in level (Yuan) and percentage terms;
(4) the r-statistics and p-values associated with the /~tests on the significance of cost
estimates.

The upper part of Table 4 shows that the annual expected medical cost attributed
1o depressive symptoms is predicted to be 142.42 Yuan. or 7.8% of the total expected

it the

personal medical expenditure in a vear. For the depression-induced med

estimate is 126.38 Yuan per annum, or 6.9% of total personal medical expenditure

{lower part of Table 4). Putting together. we conclude that about 14.7% of the

personal medical expenditure among Chinese adults can be attributed to depressive
20
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nptoms and depres In comparison to a recent study on the impact of
overweight and obesity on healthcare costs (Qin and Pan, 2016), our resuits indicate
that both depressive symptoms and depression are very costly to individuals and the

society as a whole.

[Insert Table 4 Here]

A comparison among subsamples suggests that the personal medical expenditure

attributable to depressive symptoms and depression are not evenly distributed across

regions and subpopulations, with the fer e poorly-educated

of depressive symptoms has a similar patiern (8.7% vs. €

problems are major contributors to the

increasing healthcare costs in both urban and rural China. the rural residents shoulder

-

‘¢ depression and they also face

arger barriers than their urban counterparts in seeking mental healthcare due to the

{depressive Polotan s

< likewise, the estimated ¢o

fevels of educational attainment. The results suggest that these disadvantaged groups

hitp:fime.manuscriptecentral.com/hec
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may have more difticulty in overcoming the accessibility hurdles of mental healthcare.
For example, female and the less educated people may be subject to more social

stigma when depressed: they may also be constrained by larger information gaps in

seeking effective medical treatment for mental illness. A compari:

1 among age

from the

pt

le explanation is that the elderh

nest” syndrome with insufficien

H

Iy-related stress, rest

group s more prone 1o work- and famg

s in higher prevak

S menial health mrablome am
Of mental ieailn proviems am

Table 5 presents the estimated personal medical cost attributed to depressive
symptoms and depression based on the regression results of the four-part model. The
results and subsample patterns are similar to those reported in Table 4, indicating that
our medical cost estimates and previous conclusions are not sensitive to alternative

model specifications.

[Insert Table 5 Here]

5.3 Robustness Checks

In this section, we test the robustness of our main results by setting different
cutoff scores of CES-D and using alternative model specifications for estimation. First.

R U N oo Fhves FETII by o] hesesed Ly e 53 L o pexs e s o
our main analysis uses the CFPS-based thresholds (20 and 28). which correspond o

tles of the CES-D

fistribution in our study

section, we use the original CES-1D classification thresholds (16 and 28) from Radioft
(1977, 1991y in defining the mental health categories. In other words, a CES-D of

16-27 indicates depressive symptoms. while a score of 28 or higher indicates

hito!Ime manuscriptcentral.com/hec
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r. The results associated with the new CES-D classification standard are

reported in the first two columns of Table 6. These results are similar to those

reported in Table 2. indicating that our basic results are not sensitive to the cut-off

points of the CES-D classification.

[Insert Table 6 Here]

I TY
CaLanons

covariance between the random

p
v
o
ot
(a5
-
o
ht
o]

the estimatec

eguations are not sig

correction is not needed. which in turn supports the use of our baseline hurdle models.

[
Third, we use the instrumental variable (1V) method to address the potential
endogeneity problem of the depression indicators in our main regressions. The mental
health status of an individual can be endogenous due to the following two reasons: (1)

unobserved factors such as lifestyles can lead to depression and increased medical
expenditure simultaneously; (2) depression can be caused by higher medical spending
due to financial concerns, thus the two variables are subject to “reverse causality”.
Such endogeneity can bias the coefficient estimates, either upward or downward, in

the 2PM and 4PM regressions. As a solution. we use the prevalence rates of

(o]
Lok
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VI. Discussions and Conclusions

During the past decades. China’s rapid economic growth has been accompanied
by rapid changes in lifestyle and an increasing prevalence of NCDs such as mental
disorders. Previous studies show that the prevalence rate of depression, estimated with
CES-D. is high and unevenly distributed across regions and subpopulations (Qin et al.,
2016). However, few studies have paid attention to the impact of depression on
healthcare costs. This paper provides the first nationally representative estimate on the
medical costs induced by depression and depressive symptoms in China. the largest
developing country in the world; in addition, it contributes to the health economic
literature by expanding the use of hurdle models (such as 2PM and 4PM) to the
burden of disease estimation in the mental health area.

: R S S I S T S
ion-hased estimation methodok

that psycho

health patients from seeking appropriate care,

under-treaiment mental health 5. Furth > o the co-existence of

mental conditions and other chronic sical conditions (such as hypertension and

diabetes). the cost impact of depression is also driven by the cost-shifts
mental healthcare o general healihcare and the co-morbidity effect between menial

NCDs, The exisience of these two effects highlights the

vey data to guantity the impact of depression and depressive

the impact is significant for both the ou

under different model specifications. The counter-factual analysis (based on 2PM)

suggests that depressive symptoms and depression a

R

26

o
b
]

httpi/ime.manuscriptecentral.comy/



O oo~ O O bWy -

Health Economics

and the low-educated groups paving a higher sb

depression and depressive symptoms. This suggests that these disadvantaged groups

The above conclusions shed light on the urgent need for reforming the current
mental health system in China, and further government involvement is required to
improve the treatment and prevention of the mental health conditions. An important
priority of the reform is to move away from a hospital-centered health system towards
a patient-centered system, in which patients with mental illnesses and other NCDs are
incentivized to be treated at the community level'*. Given that our estimated medical
costs of depression and depressive symptoms are almost three times as large as the
cost impact of obesity and overweight (Qin and Pan. 2016). which is another public
health concern and increasingly catches the public attention, China will have to battle
against the escalating disease burden induced by these NCDs in the coming years, and
a hospital-centered health system would be ill-suited for this task. As a result, the
legal, regulatory and policy changes are needed to strengthen the primary mental
healthcare system. For example, training more qualified mental health physicians and
establishing more primary mental healthcare facilities are both in urgent need to close
the fundamental gap between the supply and demand of mental healthcare in China.
Favorable financing and payment schemes can also be designed to reduce the
monetary hurdle that prevents the mental illness patients from accessing primary
mental health services. In addition, legislation efforts can also be made to reduce the

social stigma on people with mental conditions, which can be a formidable

non-monetary barrier in seeking mental healthcare. Given the uneven distribution of

depression-induced medical costs, our results also suggest that more policy attention

should be devoted to the underserved areas and the disadvantaged groups such as

¥ As China has made significant progress in achieving universal coverage in recent years, the challenge of
healthcare reform shifts from the financing system to the delivery system. A significant impact of expanding
insurance coverage is that increasing percentage of population choose hospitals instead of primary care
institutions for seeking healthcare, as local clinics are often seen as of poor quality.

27
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women, rural residents and the low-educated people, which in turn may be an
effective way to improve the overall mental health status for the country that hosts the

world’s one fifth population.
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Table 1: Sample Summary Statistics for Key Variables
. . Full sample Mhs=0 Mhs=1 Mhs=2
Variable Definition , . N
(1) (2) ) (4)
12.92 22.68% 33.36*
cesd CES-D score , 9:97 22,08 33'36 \
(7.96) (4.88) (2.17) (5.31)
. g . 1843.75 1560.89 2628.27%  4199.53%
expenditure Annual medical expenditure - ) T ,
(6984) (6258) ( 8450) (1144)
0.51 i * 5%
female Gender (1=female) . O’fg\ 0.61 ; ,0'63
(0.50) (0.50) (0.49) (0.48)
4 . 4522 4435 47.53% 52.76*
age Age in years ) . ~ . ~
(16.60) (16.56) (16.3) (15.3)
Muarriage status
. . ‘ 0.80 0.81 0.79 0.76
married Married (I=yes , V .
. mied (1=yes) (0.40) (0.40) (041)  (043)
13 *
single Never married (1=yes) 0 ,‘J 0.14 0.11 0'07, ‘
(0.34) (0.35) (0.31) (0.26)
. e Divorced or 0.07 0.06 0.10* 0.17*
divorced/widowed e - ; ‘ ,
widowed(1=yes) (0.25) (0.23) (0.3) (0.38)
4.34 4,32 13 1.7
familysize Number of family members ’ 4'34‘ 4.39 +.28
(1.87) (1.86) (1.93) (1.91)
:\ 5y ol %] I
urban Urban residents (1=vyes) 031 0.33 0.23 0.20 ,
(0.46) (0.47) (0.42) (0.4)
Education
. Primary school or below 0.50 0.46 0.63* 0.76%
primary o e _ , ‘
(I=yes) (0.50) (0.5) (0.48) (0.43)
28 3 23% *
middle Middle school (1=yes) 0 . 0.30 0.23 0.15
(0.45) (0.46) (0.42) (0.36)
0.14 *
high High school (1=yes) . 0.15 0.10 O’O—Z \
(0.35) (0.36) (0.3) (0.25)
0.08 4% 3
college College or above (1=yes) ; 0'09\ 40'04 0.02
(0.27) (0.28) (0.21) (0.13)
. Per capita annual household 13.323 14009 10778* 9260*
income . : ,
net income (yuan) (22803) (24031) (17776) (10775)
Employment status
0.25 25 27% 33%
nowork Not working (1=yes) 3‘ 0.25 0.27 0.33
(0.44) (0.43) (0.44) (0.47)
L2 22 28# EVE
farm Household farming (1=yes) 0.24 0.22 O._XF 0.34
(0.42) (0.42) (0.45) (0.48)
Government employee 0.08 0.08 0.05% 0.03*
government o ) ) i .
(1=yes) (0.26) (0.28) (0.21) (0.18)
. Collective firm employee 0.02 0.02 0.01%* 0.01*
collective o - ‘
(1=yes) (0.13) (0.13) (0.11) (0.11)
. Private firm employee 0.28 0.30 0.25% 0.15%
private _ e ‘
(I=yes) (0.45) (0.46) (0.43) (0.36)
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14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

other Other employment type 0.13 013 0.14* 0.13
(I=yes) (0.34) (0.34) (0.35) (0.34)
Observation Sample Size 30,568 24833 4128 1607

Note: Data Resource: China Family Panel Studies (2012). The reported statistics are the sample mean with
smnda}d de\’mtmn in. paremheses Columns (7 to (4) Lonespond to the mentali hcalth\ UIoup (M 1s=0).

D score éf;«m'“ 2SS1ve k m;? oms = CES-D between 20 and 2 7. depression
Asterisks (*) in column (3) and (4) denote Stansticalh significant differences between the depz essive
symptom group / depression group and the mentally healthy group (at 5% confidence level).
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Table 2: Regression Results for the Two-Part Model

Variable Pa1‘t1¢1pat1011 Int@mty
(1) (2)
ddok 9 sk sk
Mhs=1 0.088 1.029.778
(0.0101) (124.2407)
ok 16 5] Qe
Mhs=2 0.110 1,4836;3}8
(0.0171) (195.9880)
. 0.053%** -263.787F**
female , - )
(0.0051) (100.6466)
e 0.004%%* 35.998%**
= (0.0003) (4.1991)
— 0.004 -1,057.578%**
single
- (0.0091) (140.0699)
- 71 QT Rk
divorced/ widowed 0.01 1‘ 731;“91
(0.0109) (115.2224)
— -0.004* -40.335
familysize ‘
(0.0022) (28.0694)
-0.011 173.464
urban
(0.0137) (146.8622
-46.192
middle 0.001 46.19:
(0.0087) (121.3465)
. -0.006 188.364
high \ \
(0.0107) (181.1377)
0.017 -302.750
college .
(0.0114) (192.4721)
log(income) 0.012%** 152.486%***
- (0.0034) (46.6227)
) 0.003 -1,469.186%**
farm ‘ c ,
(0.0118) (157.8444)
-0.016 -1,208.706***
government
(0.0127) (230.6926)
. -0.024 -1,020.709*
collective . ‘
(0.0204) (525.6120)
Fivate -0.004 -1,191.097***
P (0.0097) (170.6624)
-0.042%%* -845.372%
other ‘
(0.0142) (188.1412)
Province dummy Yes Yes
Sample Size 30,568 23.767

Note: The reported statistics are the marginal effects of the explanatory variables with the county-level
clustered standard errors shown in parentheses. *, **, *** denote statistical significance at 10%, 5%,

% levels, respectively.
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Table 3:

Regression Res

Health Economics

ults for the Four-Part i

Viodel

Participation 1|

Parnmpation_j

Intensity 1

Intensity 2

Variable ‘ e o
(1) (2) (3) 4)
Mhs=1 0.088%%* 0.040%** 457181 %%* 1.768.317+*
(0.0101) (0.0051) (60.5261) (768.1409)
Mhs=2 0.110%%* 0.069%** 882.560%** 3.773.924% %%
- (0.0171) (0.0085) (91.7069) (1.215.5623)
/ 0.053%** 0.007 95.085%* -3.953.3209%%%
female , )
(0.0051) (0.0044) (43.2199) (805.0371)
- 0.004%** 0.007%** 18.218%** 22.735
- (0.0003) (0.0002) (2.2165) (25.3398)
sinele 0.004 -0.064%** -241.929%* -3.,033.633**
- (0.0091) (0.0072) (105.2402) (1,405.1736)
. e -0.011 -0.018%** -141.357%* -3.915.030%%*
divorced/widowed ‘ , \
(0.0109) (0.0061) (60.3838) (664.2030)
e -0.004* -0.001 -7.644 -322.126%*
familysize ,
(0.0022) (0.0013) (12.8620) (181.7481)
urban -0.011 0.005 89.617 722.885
(0.0137) (0.0071) (61.4090) (1.002.6685)
. 0.001 0.000 -61.728 1.088.871
middle ; , , )
(0.0087) (0.0062) (46.5010) (876.3226)
hioh -0.006 0.006 96.897 586.524
= (0.0107) (0.0075) (93.7847) (1,232.6610)
0.017 0.009 -77.149 -1,906.685
college , , ,
(0.0114) (0.0117) (84.5203) (1,367.5486)
. 0.012%** 0.002 60.405%%* 812.648%**
log(income) ‘ .
(0.0034) (0.0020) (23.4463) (282.0944)
farm 0.003 -0.065%** ~487.127*F%F%  -4.197.002%%*
(0.0118) (0.0078) (71.1060) (874.8755)
, -0.016 -0.061*** -424.623%** -3,428.957**
government ) :
(0.0127) (0.0099) (86.3087) (1.729.5091)
. -0.024 -0.073%%* -271.940 -1.737.986
collective ‘ \ , .
(0.0204) (0.0165) (197.8315) (4.560.7086)
private -0.004 -0.069%** -323.904%%% 3,542 696%**
(0.0097) (0.0075) (86.3577) (987.8870)
other -0.042%** -0.051 %% -186.488%* -2,298.614*%
(0.0142) (0.0088) (84.8986) (1,284.2939)
Province dummy Yes Yes Yes Yes
Sample Size 30,568 23,767 21,054 2,713

Note: The reported statistics are the marginal effects of the explanatory variables with the

county-les

signiﬁcance at 10%, 5%. 1% levels, respectively.
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Table 4: Estimated Personal Medical Costs Attributable to Depre:
(A) depressive symptoms
] Sample Expected Count-factual mmn ected mo% 7 com_fo_« L
Sample category . o . of depressive depressive t-statistics p-value
size expenditure expenditure symptoms symptoms
All sample baseline 30,568 1836.95 1694.5 142.42 7.75% 58.53 0.000
. rural 21,204 1631.04 1488.42 142.62 8.74% 53.43 0.000
celon urban 9.364 2303.23 216127 141.97 6.16% 27.54 0.000
cender male 14,964 1786.69 1667.28 119.41 6.68% 35.72 0.000
female 15,604 1885.16 1720.67 164.49 8.73% 46.74 0.000
young 11,447 1001.06 927.30 73.76 7.37% 34.86 0.000
age middle aged 12,560 1856.24 1708.60 147.64 7.95 41.51 0.000
elderly 6,561 3258.41 3006.19 252.22 7.74% 31.18 0.000
primary 15,329 2087.58 1902.00 185.58 8.89% 47.87 0.000
. middle 8,666 1542.17 1437.79 104.38 6.77% 26.82 0.000
education ) ~ \
high 4.231 1807.17 1697.67 109.50 6.06% 17.81 0.000
college 2.342 1341.10 1280.92 60.18 4.49% 12.58 0.000
(B) depression
L Sample Expected Count-factual  Expected cost % cost of L ,
Sample category . . . . o . y t-gtatistics p-value
size expenditure expenditure of depression depression
All sample baseline 30,568 1836.95 1710.57 126.3 6.88% 35.58 0.000
region rural 21.204 1631.04 1498.50 132.53 8.13% 32.91 0.000
= urban 9.364 2303 2190.79 112.45 4.88% 15.70 0.000
gender male 14,964 1786.69 1693.00 93.68 5.24% 20.77 0.000
‘ female 15,604 1885.16 1727.42 157.73 8.37% 29.00 0.000
young 11.447 1001.06 966.48 34.58 3.45% 15.69 0.000
age middle aged 12,560 1856.24 1722.98 133.26 7.18% 25.99 0.000
elderly 6,561 3258.41 2985.03 273.38 8.39% 21.80 0.000
primary 15,329 2087.58 1893.01 194.57 9.32% 31.65 0.000
. middle 8,666 1542.17 1480.17 62.01 4.02% 13.27 0.000
education high 4231 1807.17 1740.75 66.42 3.68% 9.14 0.000
college 2,342 1341.10 1314.51 26.58 1.98% 4.66 0.000

http/ime.manuscriptecentral.com/hec
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Note: 1) All subsample results are based on the two-part model. 2) Counter-factual expenditure in Panel (A) is the expected medical
expenditure when the people suffering from depressive symptoms are set to be mentally healthy, holding other personal characteristics at the
actual levels. Similarly. the counter-factual expenditure in Panel (B) is the expected me 99: expenditure when people with depression are
set to be mentally healthy. 3) The t-statistics and p-values are associated with the t Fvﬁ on the significance of the cost estimates (the

difference Urg\mms the ?om:&?a mx@o:a:c? and counter- ES:& xﬁm:m:rzmv
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pressive sympto

(A) depressive symptoms

Expected cost of

% cost of

o Sample Expected Count-factual o L L
Sample category ‘ L : depressive depressive t-statistics p-value
size expenditure expenditure ‘ A
symptoms symptoms
All sample baseline 30,568 1834.82 1697.63 137.19 7.48% 59.12 0.000
region rural 21.204 1610.01 1473.89 136.12 8.45% 54.12 0.000
= urban 9,364 2343.88 2204.27 139.62 5.96% 27.95 0.000
cender male 14,964 1785.26 1668.08 117.18 6.56% 35.90 0.000
female 15,604 1882.34 1725.96 156.37 8.31% 47.54 0.000
young 11.447 1030.70 955.15 75.55 7.33% 34.64 0.000
age middle aged 12,560 1861.49 1716.77 144.72 7.77% 41.27 0.000
elderly 6,561 3186.71 2956.38 230.32 7.23% 31.06 0.000
primary 15,329 2034.89 1861.55 173.34 8.52% 48.40 0.000
. middle 8.606 1607.57 1499.56 108.01 6.72% 26.92 0.000
education ) -
high 4,231 1816.86 1709.39 107.47 5.92% 18.11 0.000
college 2,342 1398.61 1336.35 62.26 4.45%, 12.60 0.000
(B) depression
Sample e Sample Expected Count-factual ~ Expected cost of % cost of R )
Sample category . . . . S t-statistics p-value
size expenditure expenditure depression depression
All sample baseline 30,568 1834.82 1709.39 125.42 6.84% 36.19 0.000
region rural 21,204 1610.01 1479.01 131.00 8.14% 33.51 0.000
, urban 9,364 2343.88 2231.08 112.81 4.81% 16.02 0.000
sender male 14,964 1785.26 1688.75 96.51 5.41% 20.94 0.000
female 15,604 1882.34 1729.19 153.15 8.14% 29.77 0.000
young 11,447 1030.70 993.16 37.54 3.64% 15.67 0.000
age middle aged  12.560 1861.49. 1724.34 137.15 7.37% 11.23 0.000
elderly 6,561 3186.71 2930.39 256.31 8.04% 21.84 0.000
primary 15,329 2034.89 1846.13 188.76 9.28% 32.28 0.000
education middle 8,666 1607.57 1540.44 67.12 4.18% 13.52 0.000
high 4.231 1816.86 1747.72 69.13 3.80% 9.16 0.000

hitp:fimec.manuscriptcentral.com/hec
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1398.61 1370.33 28.28 2.02% 4.80 0.000
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college 2,

Note: 1) All subsample results are based on the four-part model. 2) Counter-factual expenditure in Panel (A) is the expected medical
expenditure when the people suffering from depressive symptoms are set to be mentally healthy. holding other personal characteristics at the
actual levels. Similarly, the counter-factual expenditure in Panel (B) is the expected medical expenditure when people with depression are set to
be mentally healthy. 3) The t-statistics and p-values are associated with the t test on the significance of the cost estimates (the difference
between the predicted expenditure and counter-factual expenditure). 4) Ao Ny _ Y
between 16 and 40: Middle-aged = b 40 and tnclude 40 B

W 1o
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Table 6: Regression Results for Robustness Check

Page 42 ¢

Alternative Threshold

Heckman Model

[V Regression

. participation intensity participation intensity * participation intensity
Variable , \ ‘ . -
(1) (2) (3) (4) (5) (6)
Mhs=1 0.077%** 1,087.669%%%* 0.085%#* 1,144, 71 1%%* 0.185%* 2.003
(0.0091) (123.3422) (0.0075) (145.8760) (0.0735) (1.465)
Mhs=2 0.109%** 2.600.123%%*%* 0.105% %% 2,626.256%%* 0.294%** -112.5
(0.0133) (332.9048) (0.0125) (218.3777) (0.0928) (1.577)
female 0.051%** -235.330%* 0.053%** -386.944 %% 0.042% %% -350.9%%*
(0.0051) (97.2799) (0.0048) (106.3357) (0.0055) (119.0)
e 0.004 %% 36.626%%* 0.004%** 31.880%** 0.003%** 34.62% %%
= (0.0003) (4.3740) (0.0002) (4.5534) (0.0002) (4.617)
sinale 0.003 -1,033.960%** 0.003 -088.934 %% * -0.002 -970.4%**
= (0.0092) 144.7266) (0.0084) (197.7162) (0.0085) (200.9)
divorced/ -0.013 -730.200%%* -0.013 -1,027.534%%* -0.026** -803 gk
widowed (0.0108) (117.2782) (0.0109) (205.0186) (0.0123) (217.4)
. -0.004* -32.012 -0.004%** -55.898* -0.003%** -61.31%%*
familysize _ v \ . ,
- (0.0022) (27.7526) (0.0014) (29.3085) (0.0014) (29.67)
b -0.010 178.624 -0.012% 262.419% -0.007 234.6*
(0.0137) (141.1751) (0.0062) (135.3414) (0.0062) (137.8)
e 0.002 -2.894 0.001 193.525 0.008 147.5
(0.0087) (120.6344) (0.0059) (129.7684) (0.0062) (136.3)
hich -0.004 164.938 -0.006 228.124 0.003 184.4
= (0.01006) (173.04853) (0.0077) (170.7450) (0.0080) (177.7)
colleve 0.019* -253.250 0.017* -121.796 0.026%* -164.7
= (0.0112) (196.7381) (0.0100) (234.3299) (0.0100) (241.2)
) ‘ 0.013%** 159.926%** 0.012%** 174.378%%* 0.0 5%%* 173.9%%%*
log(income) N ‘ o ‘ \
(0.0035) (44.8232) (0.0021) (46.4503) (0.0022) (49.04)
farm 0.001 -1.481.633%%% 0.004 -2.028.600%** 0.001 -2.01 7%
(0.0118) (149.1812) (0.0075) (156.4790) (0.0076) (157.9)
-0.017 -1,197.322%** -0.015 -1.883.977%%* -0.017 -1,897%**
government , \ .
© (0.0127) (234.6496) (0.0106) (236.0008) (0.0107) (238.0)
) -0.027 -979.105* -0.024 -1,892.504%%* -0.030 -1.888%**
collective (0.0204) (541.0354) (0.0182) (411.1295) (0.0186) (415.9)
. -0.005 -1.163.862%%* -0.003 -1.864.707%** -0.005 -1,905%%*
private (0.0096) (169.5387) (0.0071) (157.9692) (0.0073) (163.2)
other -0.043%** -817.415%%% -0.041%** -1,428.392% %% -0.045%%* -1,450%%*
(0.0146) (183.4866) (0.0085) (181.5054) (0.0085) (184.5)
Province Yes Yes Yes Yes Yes Yes
dummy
Sas‘;"zile 30.568 23.767 30.568 30.568 30.452 23,678

Note: 1) The reported statistics are the marginal effects of the explanatory variables with the robust standard
errors shown in parentheses. *, **, #** denote statistical significance at 10%, 5%, 1% levels, respectively. 7}
httpime. manuscriptcentral.comfhec
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)y and (2) report t M regression results based on alternative UES-D) standard {

= CES-D between 16 and 27: depres = CES-D of 28 or higher). 3) Column

b

mstrumental varables are the commun ty-ievel prevaioncee rates of d

1

2

3

4 & !
S Column (5) and (6) report the regression results based on the
. 1
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Table Al: First Stage Regression Results for [V-2PM

Health Economics

Page 44 «

Variable mhs§ 1 mhs=2
(D (2)
. o 0.0495%* 0.526%%*
IV:mhst rate (0.0208) (0.0327)
N o 0.355%%% 0.483%#*
IV:mhs2 rate (0.0725) (0.0865)
Q 1.402%=* SR
IV:mhs! rate * mhs2 rate (0.368) (0.433)
female 0.0528%%%* 0.0257%*%*
(0.00398) (0.00257)
age 0.00103%** 0.00102%%*=*
(0.000168) (0.000111)
single 0.00998%** 0.0121*
(0.00434) (0.00724)
divorced/ widowed 0.0539%** 0.0284 %%
(0.00764) (0.00935)
familysize -0.00389%** -0.00240%#**
(0.00116) (0.000757)
urban -0.00227 0.000834
(0.00494) (0.00307)
middle -0.0216%** -0.0259%**
(0.00290) (0.00484)
high -0.021 1% -0.0319%**
(0.00354) (0.00603)
college -0.0218%*%* -0.031 1%
(0.00395) (0.00758)
log(income) -0.00999%** -0.00425%%%*
(0.00185) (0.00125)
farm 0.00299 -0.00407
(0.00460) (0.00648)
government -0.00468 -0.00114
(0.00474) (0.00780)
collective 0.00588 0.00923
(0.00835) (0.0136)
private -0.00725% 0.0133%*
(0.00374) (0.00598)
other 0.00194 0.0140%*
(0.00465) (0.00698)
Province dummy Yes Yes
Stock and Yogo F statistics 147.39 293.68
Sample Size 30,452 30,452

Notes: 1) The reported statistics are the marginal effects of the explanatory variables with robust standard errors
shown in the parentheses. *. **_ *** denote statistical significance at 10%, 5%. 1% levels. respectively. 2)
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