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ABSTRACT

Objectives Depression is becoming a growing cause

of disability, suicides and disease burden. It incurred
substantial costs to societies all over the world. Estimating
the medical costs of depression will provide implications
for related policies and interventions. However, there is
scarce of evidence on the economic costs of depression

in China. The aim of this study is to assess depression-
related medical service utilisation, the direct medical costs
of depression and potential associated factors.

Settings This study used data that comprised 5% random
sample of claims data from China’s Urban Basic Medical
Insurance between January 2013 and December 2016.
Beneficiaries’ demographic information, diagnoses and
cost of outpatient and inpatient services were recorded in
the data set.

Participants 26 123 patients with depression were
identified as the study population in this study.

Primary and secondary outcome measures The
information on health service utilisation and cost was
extracted based on the condition that depression was
claimed as the index disease.

Results From 2013 to 2016, weighted average annual
total medical cost of depression in urban China was
RMB2706.92, and the annual out-of-pocket cost was
RMB786.4. The annual total medical cost of depression
among urban residents in China was estimated to be

4.4 billion RMB (95% Cl 4.15 to 4.67) (US$ 0.70, 95% Cl
0.66 to 0.74). Nearly 65% of medical costs (RMB

1795.7 or US$ 285.0) were accounted by inpatient
expenditure, and tertiary hospitals were the main provider
of depression treatment. Depression-related medical

care utilisation and direct costs were associated with
gender, age, insurance status, severity of depression

and diagnosis. Medication costs and medical service
contributed to 41.7% and 56.6% of the average
depression-related medical costs.

Conclusion Depression poses a considerable burden on
both the health system and the individual in urban China.
Specific policies to strengthen the mental health resources
in primary and secondary hospitals are in urgent need, and
effective treatment strategies are important to prevent a
progression and recurrence of depression, as well as an
increase in medical cost.
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STRENGTH AND LIMITATIONS OF THIS STUDY

= This study provides a comprehensive investigation
on depression-related medical cost and service util-
isation in urban China.

= Our finding underlines the necessity of enhancing
the service capacity and physician competency in
mental health of primary and secondary institutions.

= Extrapolation should be cautious because the data
analyses were restricted to urban population.

= Potential confounding socioeconomic variables like
education, household income, occupation, etc can-
not be controlled.

INTRODUCTION
Depression is among the most prevalent
psychiatric  disorders across the world.

According to the estimation of WHO,' more
than 350million people—one in every 20
people worldwide suffered from depres-
sion or depressive symptom. As the one of
the main causes of disability and mortality,
depression now ranks the fourth contributor
to the global burden of diseases, and it is
predicted to climb up to the second in the
following decade.” During the past 40 years,
most of the Chinese population enjoyed the
fast economic growth and improvements of
living standards, but they also undergone the
dramatic socioeconomic and health transi-
tion, facing the rapid increase in the preva-
lence of mental illness.” The prevalence of
depression rose from 3225/100 000 in 1990
to 3991,/100 000 in 2017, and the disability-
adjusted life years attributable to depression
increased from 525/100 000 to 607/100
000 during the same period." Depression
has become one of the major public health
concerns in China.

Besides the detrimental effect on individ-
ual’s health, depression also poses serious
economic burden on societies. This chronic
recurrent disease generally affects most of the
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sufferer more than once and requires long-term contin-
uous treatment, which brings huge costs to the healthcare
system. The estimation based on the data of 28 European
countries showed that the economic burden of depression
reached 118billion euros in 2005, accounting for 13% of
the total health expenditure in Europe.” Results from
National Survey on Drug Use and Health and administra-
tive claims data of USA showed that the direct medical cost
of major depression increased rapidly, from 77.5billion
US$ in 2005 to 98.9billion US$ in 2010.° Therefore, the
magnitude of medical cost and related health service utili-
sation in depression should be comprehensively explored
to provide implications for policies and interventions, not
only to restrain the growth of the undesirable economic
burden, but also to improve the quality of life of people
with depression, especially for countries with a substantial
number of patients like China.

There is a scarcity of evidence on the direct cost and
health service utilisation of depression in China. Using the
survey of 500 patients with depressive disorders in eight
clinic/hospitals of five cities in China in 2004, Hu et al
provided detailed estimation of the total economic burden
as well as the cost of different types of medical services.
The result suggested that the cost of depression was about
8 billion US$, of which the direct medical cost was approx-
imately 1.3billion US$.” Another study, which employed
the 2012 China Family Panel Studies survey, indicated that
the medical cost attributable to depression and depres-
sive symptoms among the adult population accounted
for 14.7% of total personal expected medical spending in
China.® Nevertheless, there are limitations to the above
studies. For instance, the data which previous studies were
not nationally representative, without detailed records of
expenditure for different types of medical treatment, or
the diagnosis of depression was based on the self-reported
survey questions. Given the rapidly increased prevalence
of depression among Chinese population, an updated
estimate and a comprehensive analysis of depression cost,
with pattern of multiple types of services use and costs are
in urgent need.

Using health insurance claims data to obtain patients’
medical information on treatment utilisation and expen-
diture has been demonstrated to be an efficient and valid
method to estimate the direct medical cost of illness.”
The aim of this study is to assess depression-related
medical service utilisation, the direct medical cost of
depression and potential associated factors using medical
claims data in urban China. Such investigation will quan-
tify the direct medical burden of depression on China’s
healthcare system, provide specific implication for the
analysis of cost-effectiveness of interventions and more
accurate guidance for the medical and financial resource
allocation.

METHODS

Data source

The data employed in this study were 5% random sample
of China Urban Employee’s Basic Medical Insurance

(UEBMI) and China Urban Residents’ Basic Medical
Insurance (URBMI) beneficiaries’ insurance claims
between January 2013 and December 2016. In urban
China, UEBMI and URBMI are the major health insur-
ance schemes and covered more than 93% of the urban
residents.'” Beneficiaries’ demographic information,
diagnoses and cost of outpatient and inpatient services
were recorded in the data set. The sample was drawn
using systematic random sampling strategy with a random
start. In brief, every Kth record from a population of size
N was selected, with the first sample record picked from
a random number table. In such a way, a sample size of
n was obtained, where N/ n>=K. Each beneficiary was
assigned a sample weight that equals to the reciprocal of
the selection probability to correct for systematic differ-
ences in probability sampling.

Samples

We used the 10th revision of the International Statis-
tical Classification of Diseases to identify patients with
depression. The principal diagnosis codes were F32.0-
F32.3 (mild, moderate and severe depressive episode),
F32.8 (other depressive episodes), F32.9 (depressive
episode, unspecified), F33.0-F33.3 (recurrent depressive
disorder with current episode mild, moderate or severe),
F33.8 (other recurrent depressive disorders) and F33.9
(recurrent depressive disorder, unspecified). Diagnosis
of depression was made by qualified clinical psychiatrists.
Our study sample comprised 26 123 patients with depres-
sion identified between 2013 and 2016 in the data set.

Measures
The information on depression-related medical service
utilisation and cost was extracted based on the condition
that depression was claimed as the index disease. Medical
service utilisation included the number of annual
(calendar year, which means that the annual resource
use and cost were the totals of depression-related service
utilisation and cost in a whole calendar year (2013, 2014,
2015 or 2016)) outpatient visits and inpatient admis-
sions. Outpatient visits were provided by pharmacy,
primary care facilities, secondary and tertiary hospitals,
and inpatient admissions were provided by primary care
facilities, secondary and tertiary hospitals. Depression-
related medical cost was measured by the average direct
medical cost and average out-of-pocket (OOP) cost per
visit/admission (in China, OOP cost cannot be reim-
bursed, and it was included in the direct medical cost).
Depression-related cost was further categorised into three
subtypes: cost of medications, cost of medical service and
cost of diagnostic tests and medical consumables. All of
the costs were measured in RMB (the inflation rate was
10.25% from 2016 to 2021) and converted to US dollars
at the exchange rate US$/RMB=6.33 (the average annual
exchange rate from 2018 to 2016)."

In the analyses, control variables included gender
(male or female), age groups (15-24, 25-44, 45-59 or 60+
years), insurance type (UEMBI or URBMI), depression

2

Ding R, et al. BMJ Open 2022;12:056422. doi:10.1136/bmjopen-2021-056422

"1ybuAdos Ag paroarold
‘Areiqi uopuon 869100 [eradw e £z0z ‘G Jaquisldas uo /wod fwig uadofwg//:dny wouy papeojumoq ‘2z0z 1aquiaidas 8z Uo zz#950-Tz0z-uadolwa/9eTT 0T se paysignd is1y :uado riNg


http://bmjopen.bmj.com/

diagnosis (depressive episode (F32.x) or recurrent
depressive disorder (F33.x)), severity of illness (severe
(F32.2/F32.3 (severe single-episode depression with or
without psychotic symptoms), F33.2/F33.3 (severe recur-
rent depression with or without psychotic symptoms),
moderate (F32.1 (single-episode moderate depression),
F33.1 (recurrent moderate depression)), mild (F32.0
(single episode mild depression), F33.0 (recurrent mild
depression)) or other (F32.8/F32.9 (other depressive
episodes/Major depressive disorder, single episode,
unspecified), F33.8/F33.9 (other recurrent depressive
disorders/major depressive disorder, recurrent, unspec-
ified)) and year (2013, 2014, 2015 or 2016).

Statistical analysis

Weighted descriptive analyses were used to present the
sample characteristics, depression-related medical service
utilisation and cost. We employed Poisson regression and
generalised linear model with a gamma distribution and
alog link to investigate the associations of sample charac-
teristics (eg, gender, age group, insurance type, diagnosis
and severity of illness) with medical service utilisation,
annual average cost and OOP cost.

Sample weight was used to all descriptive statistics and
multivariate analyses to have national estimates. A p value
of less than 0.05 was considered statistically significant.
The software Stata V.15 for Mac (Stata Corp, College
Station, Texas) was used for the statistical analysis.

RESULTS

Sample characteristics

The estimated prevalence of treated depression was
0.13% in urban China, and the prevalence for men,
women, 15-24, 25-44, 45-59 and 60+ was 0.096%, 0.16%,
0.016%, 0.09%, 0.17% and 0.42 and 0.096%. Table 1
displays the characteristics of the study sample. Among
26 123 patients with depression, 16 176 (61.9%) were
women, 18 633 (71.3%) aged 45 years or above and 23
965 (91.7%) were UEBMI beneficiaries. One depressive
episode (25097 (96.1%)) and the category ‘other depres-
sions’ (24 956 (95.53%)) were the dominant diagnoses.
The gender-specific characteristics were also presented in
the table.

Direct medical cost

The estimated annual direct medical cost, OOP cost
per person and total direct medical cost of depression
by sample characteristics are presented in table 2. In
the whole sample, the weighted average annual direct
medical cost of depression per patient was RMB 2 706.9
(95% CI 2546.7 to 2867.1) (US$ 427.7, 95% CI 402.4 to
453.0), of which 29.1% was (RMB 786.4 or US$ 124.8)
OOP expenditure. 64.9% (RMB1795.7 or US$285.0) of
direct medical cost was accounted for by inpatient expen-
diture. Male, youth (15-24 years), URBMI beneficiaries,
patient with recurrent depressive disorders and those

Table 1 Sample characteristics
Male, N (%) Female, N (%) Total, N (%)
Age groups
15-24 257 (2.58) 366 (2.26) 623 (2.38)
25-44 2789 (28.04) 4078 (25.21) 6867 (26.29)
45-59 3203 (32.2) 5876 (36.33) 9079 (34.75)
60+ 3698 (37.18) 5856 (36.2) 9554 (36.57)
Insurance types
URBMI 640 (6.43) 1518 (9.38) 2158 (8.26)
UEBMI 9307 (93.57) 14658 (90.62) 23965 (91.74)
Diagnosis
Depressive 9659 (97.1) 15438 (95.44) 25097 (96.07)
episode
Recurrent 288 (2.9) 738 (4.56) 1026 (3.93)
depressive
disorders
Severity of illness
Severe 104 (1.05) 131 (0.81) 235 (0.9)
Moderate 207 (2.08) 445 (2.75) 652 (2.5)
Mild 133 (1.34) 147 (0.91) 280 (1.07)
Other 9503 (95.54) 15453 (95.53) 24956 (95.53)
Year
2013 1928 (19.38) 3111 (19.23) 5039 (19.29)
2014 2695 (27.09) 5103 (31.55) 7798 (29.85)
2015 2390 (24.03) 3602 (22.27) 5992 (22.94)
2016 2934 (29.5) 4360 (26.95) 7294 (27.92)
Total 9947 16176 26123

with severe depression incurred higher total medical cost
and OOP cost.

The estimated total direct medical cost for depres-
sion in urban China was RMB4.41 (95% CI 4.15 to 4.67)
(US$ 0.70, 95% CI 0.66 to 0.74) billion during 2013-2016
(about RMB1.10 or US$0.18billion per year). Women
(62.4%), elderly (60+) (36.7%), UEBMI beneficiaries
(79.1%), patients with one depressive episode (90.5%)
and those in other depression category (90.2%) contrib-
uted the most to the total medical costs of depression in
urban China.

The proportion of direct medical cost of depression in
total health expenditure of urban residents was 0.04%; the
average annual direct medical cost per patient accounted
for 5.6% of Gross Domestic Product (GDP) per capita,
and the average annual OOP cost accounted for 2.5% of
average disposable income of urban residents.

Medical service utilisation and associated costs

Table 3 presented annual depression-related medical
service utilisation, including outpatient visits and inpa-
tient admissions and associated costs by the severity of
depression and health sectors at different levels. The
annual average number of outpatient visits per patient
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Table 2 Estimated annual direct medical cost of depression, 2013-2016

Annual direct medical cost

Annual OOP cost per person,

Total direct medical cost,

per person, RMB (95% CI)

RMB (95% Cl)

RMB (95% Cl)

Gender
Male 2751.4 (2485.6 to 3017.2)
Female 2680.9 (2480.2 to 2881.6)
Age groups
15-24 3513.8 (2593.8 to 4433.8)
25-44 2369.0 (2128.1 to 2609.8)
45-59 2685.7 (2434.2 to 2937.2)
60+ 2853.2 (2539.0 to 3167.5)
Insurance types
URBMI 3580.6 (3105.7 to 4055.6)
UEBMI 2543.5 (2376.8 to 2710.2)
Diagnosis

Depressive episode

Recurrent depressive
disorders

Severity of illness

2537.5 (2377.5 to 2697.5)
7398.7 (6392.9 to 8404.4)

Severe 8520.1 (6526.1 to 10514.2)
Moderate 6204.2 (5352.6 to 7055.8)
Mild 4268.0 (2476.5 to 6059.6)
Other 2553.0 (2391.2 to 2714.8)
Total 2706.9 (2546.7 to 2867.1)

825.4 (748.5 to 902.3)
763.6 (713.2 to 814.0)

1564.7 (1196.5 to 1932.8)
771.0 (712.5 to 829.5)
756.1 (686.1 to 826.0)
699.3 (626.2 to 772.5)

1564.4 (1374.3 to 1754.5)
640.9 (607.6 to 674.2)

767.2 (723.9 to 810.6)
1317.0 (1102.7 to 1531.3)

2563.3 (1776.9 to 3349.6)
1358.5 (1128.9 to 1588.1)
1908.2 (1068.2 to 2748.2)
741.0 (699.0 to 783.0)
786.4 (743.7 to 829.0)

1.65 (1.49 to 1.81)
2.75 (2.55 to 2.96)

0.33
1.03
1.43
1.62

0.24 to 0.41)
0.93 to 1.14)
1.29 to 1.56)
1.45 to 1.80)

P P P P

0.92 (0.80 to 1.04)
3.49 (3.26 to 3.72)

3.99 (3.74 to 4.24)
0.42 (0.36 to 0.48)

0.13 (0.10 to 0.16)
0.21 (0.18 to 0.24)
0.09 (0.05 to 1.13)
3.98 (3.72 to 4.23)
4.41 (4.15 to 4.67)

OOP, out-of-pocket; UEBMI, Urban Employee’s Basic Medical Insurance; URBMI, Urban Residents’ Basic Medical Insurance.

with depression was 2.90, incurring an average cost
of RMB359.4 (US$56.8) per visit, of which RMB145.5
(US$33.0) was OOP cost. The annual average number of
inpatient admissions per patient was 1.34, incurring an
average cost of RMB 9035.2 (US$1427.6) per admission,
of which RMB2108.0 (US$333.1) was OOP cost. Patient
with moderate depression had the highest utilisation of
outpatient services, and patient with mild depression
had the highest utilisation of inpatient services. Tertiary
hospital was the main provider for both outpatient and
inpatient services. Patient with severe depression incurred
the highest average cost per time of both outpatient
visits (RMB446.9 (US$70.6) and inpatient admissions
(RMB12303.8 (US$1944.0)). Pharmacies had highest
average cost of outpatient visits and tertiary hospital has
higher average cost of inpatient admissions than primary
clinics and secondary hospitals.

Multivariate analyses on medical service utilisation and costs
Table 4 presents the multivariate analyses on depression-
related medical service utilisation and costs. For outpa-
tient visits, female patients and patients aged 45-49
or 60+ years were associated with higher number of
visits, but with lower total and OOP cost compared
with male patients and those aged 15-24 years, respec-
tively. UEBMI beneficiaries were also associated with

more utilisation (increased by 0.19=e°‘179—1) and higher
total medical cost of outpatient service (increased by
44.6%= €"*“-1), but with lower OOP cost (decreased
by 19.3%=1-e **'*) compared with URBMI beneficia-
ries. Patients with recurrent depressive disorders were
associated with lower number of outpatient visits, but
with higher OOP cost compared with patients with one
depressive episode. Patients in moderate, mild or other
conditions of depression were associated with a lower
total and OOP cost than their counterparts in severe
conditions.

For inpatient admissions, female patients had a lower
number of admissions and lower total and OOP cost than
male patients. Patients aged 45-59 or 60+ years were asso-
ciated with more utilisation, but with lower total and OOP
cost compared with those aged 15-24 years. UEBMI bene-
ficiaries were associated with lower number of admissions
and lower OOP cost, but with higher total cost than
URBMI beneficiaries. Patient with recurrent depressive
disorders were associated with more utilisation of inpa-
tient services, but with lower total and OOP cost than
those with one depressive episode. Patient in moderate,
mild or other conditions of depression were associated
with lower number and total cost of inpatient service than
patients in severe condition.
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Figure 1 Shows the distribution of different types of medical cost (medication, medical service and diagnostic test/medical
consumables) by diagnosis and severity of depression among patients with depression in urban China.

¥ Diagnostic tests/ Medical Consumables

Structure of medical resource utilisation

Figure 1 presents the distribution of different types of
medical cost by diagnosis and severity of depression. Medi-
cation and medical services were the major contributors
of direct medical cost, accounting for 41.7% and 56.6%
of total depression-related medical cost, and diagnostic
tests/medical consumable cost were the smallest propor-
tion (1.7%). Similar patterns were also observed for
subsamples with different diagnosis or severity of depres-
sion. Additionally, medication accounted for a higher
proportion of total medical cost (43.4%) among patients
with one depressive episode than that among those with
recurrent depressive disorder (25.4%) (p<0.001). The
proportion of medication cost was lower among patients
in severe condition of depression (16.5%) compared with
those in moderate (29.7%), mild (38.1%) or other condi-
tions (43.5%) (p<0.001).

DISCUSSION

This study, using claims data of urban health insurance,
provides an updated and comprehensive investigation
on depression-related direct medical cost and service
utilisation in urban China. The estimated annual direct
medical cost of depression was about RMB4.4 (US$0.7)
billion per year from 2013 to 2016. The average annual
direct medical cost per patient was RMB2707 (US$428),
and the OOP cost was RMB786 (US$124). The estimated
average number of depression-related outpatient visits
was 2.9, with an average cost of RMB359 (US$57) per visit.
For inpatient admissions, the estimates were 1.34 and
RMB9035 (US$1428), and inpatient cost was the major
component (65%) of total medical cost of depression.
Patients with severe depression used more outpatient
and inpatient services and incurred a higher average cost
per visit or admission. Patients with recurrent depression
disorders used less outpatient services and more inpa-
tients services than those with single depression episode.

Gender, age, diagnosis and the severity of depression as
well as the insurance type were all found to be associated
with medical cost and related service utilisation. Medica-
tion and medical service costs were the major contributor
to depression-related medical costs.

Our estimation on the total direct medical cost
for depression (RMB4.4/US$0.7billion per year) in
urban China was relatively lower than the estimation of
RMBS8.1 billion based on the survey data from selected
hospitals in five cities of China.” The heterogeneity of
data source, including the difference in sample selection
and disease diagnosis method, may result in the differ-
ence of cost estimation. The health insurance claims
data with detailed records make our result more repre-
sentative for this issue in urban China. Currently, the
medical cost of depression accounted for only 0.04% of
total health expenditure for urban residents in China,
which was much lower than that in most of developed
countries.”” " The low treatment rate in China may partly
explain the low total direct medical cost of depression.
WHO estimated that in low and middle-income coun-
tries, only 15%—-24% of people with severe mental disor-
ders received any related medical treatment.'* The scarce
of public mental health knowledge and the perceived
stigma'® lead to the even worse situation in China. One
study based on samples from the eastern and western
regions of China in 2009 showed that the treatment rate
of mental illness was lower than 10%, and in some western
areas, the rate was only 2%.> Additionally, for those who
seek medical services for depression, undertreatment
could also contribute to the low cost. Research based on
WHO world mental health surveys indicated that only
41.0% of patients with depression received treatment
met the criteria for minimally adequate treatment, and
the proportion decreased to 20.5% for low-income/lower
middle-income countries.'®
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The estimated average annual total medical cost of
depression per patient in urban China was RMB2707
(US$430), and of which 64.9% (RMB1796 or US$285)
was accounted for by inpatient expenditure. Our result
is lower than the estimation of other developed coun-
tries and middle-income countries.'” For example, based
on national health statistics in 2008, Okumura et al
found that the direct medical cost per patient in Japan
was about US$68918 and the estimation based on health
insurance claims data in Germany from 2007 to 2009
was approximately US$647."" Additionally, the inpatient
treatment cost only accounted for 41.5% (US$286) and
43.9% (US$284) of total direct medical cost of depression
in Japan and Germany, respectively, which was approxi-
mately equal to the inpatient cost in our study. This
means that the difference of direct medical cost in these
two studies from developed countries with our estimated
cost of depression was mainly accounted by outpatient
cost. One possible explanation is that the basic health
insurance schemes in China mainly cover inpatient
service, and for outpatient service, there was a deductible
line and the reimbursement rate was relatively lower,?” *!
which could affect the medical choice of patients with
depression. Additionally, it may further highlight the
low treatment rate and undertreatment situation among
depression sufferers in China, especially for those with
less severe conditions, since both previous literature,19
and our results showed that the proportion of inpatient
services utilisation and cost increased with the severity of
depression. However, the direct medical cost of depres-
sion accounted for roughly 6% of the GDP per capita in
our study, which is higher than the proportion for Japan
(1.7%) and Germany (1.5%), indicating that the medical
burden of depression was higher for patients in China
than those in developed countries.

We found that 29% of the medical cost was paid by OOP
payment for patient with depression, which was below
the proportion of 30% for the universal access to mental
healthcare defined by the Organization for Economic
Co-operation and Development.”* This finding was also
consistent with the OOP rates of UEBMI and URBMI
reported by previous studies.”® It has been suggested that
the currently insurance schemes in urban China only pay
for psychiatric treatment with medication and support
psychotherapy, community recovery services cannot be
reimbursed, which may result in relatively higher propor-
tion of OOP cost.* Our estimation showed that the OOP
cost accounted for 2.5% of the average disposable income
among urban residents, which was much lower than
that reported based on patients from Shanghai Mental
Health Center in 2009.*° This might be explained by the
improved coverage of social health insurance, the signifi-
cantly increased reimbursement rate® and the inclusion
of antidepressants in basic insurance drug list”’ since
the medical reform in 2009. Consistent with previous
research,'? patients with recurrent or severe depression
incurred greater annual medical cost. This is relatively
self-evident since severe or recurrent depression tends to

have a more complicated, treatmentresistant course and
a worse functional impairment, and generally require
long-term maintenance treatment.

The result indicated that approximately 65% of the
direct medical cost of depression was represented by
inpatient expenditure. As mentioned before, the gap in
the reimbursement rate between inpatient admission and
outpatient services might contribute to the high propor-
tion of inpatient admission cost.” *' We also found that
tertiary hospitals were the main provider of depression
treatment. This is in line with one study using electronic
health record data in Shanghai, China, which compared
mental health service utilisation among inpatients from
different types of health institution.”” Although inte-
grating mental health services in community-based care
has been implemented as the long-term goal, current lack
of resources in primary health sector, combined with the
low competitive ability in attracting mental health profes-
sionals to work in the community, resulted in the large
gap in workforce and facilities with higher tier hospi-
tals. It has been reported that by 2015, less than 4% of
inpatient beds for mental health services were allocated
in primary care facilities in China.*® Additionally, such
uneven distribution of inpatients was further reinforced
by the poor medical referral system in China, which never
restrict the public’s choice for hospital admissions.” Our
finding underlines the necessity of enhancing the service
capacity and physician competency in mental health of
primary and secondary institutions as well as the imple-
mentation of a forceful and effective referral system for
efficient resources utilisation to provide a more inte-
grated mental health system.

Several significant factors related to depression-related
medical utilisation and cost have been identified. First,
our estimation showed that patients aged 15-24 years
old incurred higher annual OOP cost, which may be
explained by the fact that most of the adolescents were
insured by URBMI with a lower reimbursement rate
in comparison to URBMI. It has been suggested that
patients with depression at younger age were more
likely to use resource-intensive treatment and thereby
incurred higher costs.”® The higher annual medical cost
underlines the urgent need to alleviate the personal
and family economic burden for youth with depression
in urban China. The regression analysis suggests that
elderly used more services, but with lower average cost
per visit or admission than their younger counterparts.
For elderly, comorbid conditions are generally more prev-
alent among patients at advanced age, and their spending
on mental problems might be splitted by the increased
medical cost of other physical chronic conditions. Similar
pattern was also observed for outpatient service use and
cost in male and female patients, which was also in line
with previous studies.” A possible explanation is that
comparing with female, male patients were less likely to
use mental health services until the symptoms get severe.
As aresult, more extensive treatments are required, which
in turn escalates the costs.** Second, we found that the
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total inpatient cost per admission was higher for UEBMI
than patients with URBMI, while OOP cost was higher
for URBMI than patients with UEBMI. The disparities in
insurance medical coverage, benefits and reimbursement
rate between these two schemes may explain the observed
associations. UEMBI, which targeted urban employees,
covered more services and medication and with a higher
reimbursement rate (68%) than URBMI (48%), which
targeted children, student and unemployed population
in urban area.'’ Matching these findings with clinical
and epidemiological data is useful in identifying targets
for depression prevention and estimating budget and
resource allocation and enhancing specific cost-effective
depression programmes.

Our estimation suggests that medication and medical
service costs were the major contributors to depression-
related medical costs, which is ordinary since currently
pharmacological treatment and psychotherapy are the
most common treatment for depression. In addition,
the proportion of medical service cost increased with the
severity of depression. This might be explained by the
fact that the inpatient admissions and cost were higher
among patients with severe condition than their counter-
parts with mild condition. The costs of hospital beds and
medical care services incurred by inpatient admissions
could result in the increased contribution of medical
service to total depression-related medical cost. There
is also possibility that patients with severe depression
were treated with more behavioural activation, cogni-
tive therapy, modified electroconvulsive therapy, etc,
which has been suggested to be effective treatment on
preventing suicide and recurrence among people with
major depression.”™

Limitation

This study is subjected to several limitations. First, extrap-
olation from our findings to the situation of patients
with depression in China should be cautious because
the claims database we used was restricted to urban
population. Second, we are unable to adjust for poten-
tial confounding socioeconomic variables like educa-
tion, household income, occupation, etc due to a lack of
related information in the data source. Third, due to the
limitation of the claims data, we failed to estimate the indi-
rect cost of depression, which accounted for a substantial
proportion of economic burden of depression. Addi-
tionally, we excluded patients with a secondary diagnosis
of depression in the estimations. It has been suggested
that depression is commonly co-occurring with chronic
physical health problems such as diabetes, hyperten-
sion, stroke, etc, which may lead to an underestimation
of direct medical costs. Despite of the above limitations,
the main strength of our study is using health insurance
claims data, which was universally covered urban resi-
dents in Chinaw, to provide the general pattern of the
utilisation and cost of various type of depression-related
treatment as well as to undertake meaningful subgroup

analyses to identify patients with relatively high costs for
optimise resource allocation.

CONCLUSION

Depression poses a substantial economic burden on both
healthcare system and the individuals in urban China and
tertiary hospitals were the main provider of depression-
related medical services. Diagnosis and severity of depres-
sion, age and insurance type were significantly associated
with the total medical cost and service utilisation of
depression treatment. These findings provide a general
picture of the medical cost of depression with detailed
information. Specific policies to strengthen the mental
health resources in primary and secondary hospitals are
in urgent need, and effective prevention and timely crit-
ical care programmes are important to prevent a progres-
sion and recurrence of depression as well as the further
increase in medical costs.
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