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Abstract

Background: New Rural Cooperative Medical Scheme (NRCMS) was developed to improve the health security for
rural residents. This study aimed to assess the trend of disparity between coastland and inland in medical
expenditure burden for rural inpatients with malignant tumor from 2007 to 2016 under the effect of NRCMS.

Methods: The data from medical records of 1,306,895 patients with malignant tumor who had NRCMS in 2932
hospitals was collected. The relative differences [95% confidence intervals (Cls)] between coastland and inland in
four medical expense indicators were calculated using generalized linear models to assess the trend of disparity
over time.

Results: In total, there were 769,484 (58.88%) coastland patients and 537,411 (41.12%) inland patients. Male and
patients aged older than 44 years accounted for 56.87 and 80% of 1,306,895 patients, respectively. After adjusting
for gender, age, tumor site and hospital level, coastland patients had higher hospitalization expenses which were all
medical expenses incurred during the hospitalization, lower reimbursement ratio and ratio of out-of-pocket
expenses to disposable income than inland patients in most years. The surgery expenses of coastland patients were
lower than those of inland patients in 2016. The relative differences (95% Cls) between coastland and inland in
medical expense indicators were moving closer to 1.0 from 2007 to 2010 among patients without surgery, implying
that the disparity between two areas significantly narrowed. The range of change was similar between two areas
from 2011 to 2016 whether among patients without or with surgery, implying that the disparity did not
significantly change. The disparity between coastland and inland depended on the household income situation. For
low-income patients, the differences between two areas in medical expense indicators were not statistically
significance in most cases and the disparity between two areas did not significantly change over time.
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Conclusions: Under the effect of NRCMS, the medical expenditure burden of rural inpatients reduced but suffering
from malignant tumor was still catastrophic. As a whole, the inland patients had heavier medical expenditure
burden than coastland patients. Because of economic factors and medical assistance policies, the medical
expenditure burden was similar between coastland and inland low-income patients.

Keywords: Medical expenditure burden, Trend, Disparity, Malignant tumor, New Rural Cooperative Medical Scheme

Background

Fujian province located in the southeast of China
has six coastal cities and three inland cities. Com-
pared to the inland, the industry and agriculture in
coastland are more developed due to the convenient
transportation, fertile land and other advantages. Be-
cause coastal cities face Taiwan across the Taiwan
Strait, a lot of Taiwan businessmen are attracted to
invest that further promote the economic develop-
ment of the coastland. According to the Statistical
Yearbook of Fujian province, coastland rural resi-
dents had higher per capita annual disposable in-
come than inland rural residents and the disparity
between coastland and inland became slightly wider
over time [1].

The latest data showed that the age-standardized in-
cidence rate and age-standardized mortality rate by
world standard population of malignant tumor in Fu-
jian province was 192.28/100,000 and 123.91/100,000,
respectively [2], which were both greater than na-
tional average level (186.53/100,000 and 106.09 /100,
000, respectively) [3]. The malignant tumor had be-
come the leading cause of death among Fujian resi-
dents which caused large disease burden [4, 5]. Now
that there was the disparity between coastland and in-
land in economic, was there the disparity between
two areas in disease economic burden of malignant
tumor?

The State Council of China promulgated New
Rural Cooperative Medical Scheme (NRCMS) in
2003, in order to improve the health security, reduce
the medical burden, and solve the problems of
illness-caused poverty and poverty-caused illness for
rural residents [6, 7]. The NRCMS accompanied with
Urban Employee Basic Medical Insurance and Urban
Resident Basic Medical Insurance constituted the
Basic Medical Insurance System in China [8-11].
The Fujian government selected three pilot counties
to carry out the NRCMS in 2004 and achieved good
effect [12]. Therefore, the NRCMS was expanded to
the whole province in 2007 [13]. The participation
rate of NRCMS increased from 85.05% in 2007 to
99.9% in 2015 [14]. More than 20 million Fujian
rural residents benefited from this policy. Under the
effect of NRCMS, did the disease economic burden

of both coastland and inland rural patients with ma-
lignant tumor reduce? And how did the trend of the
disparity between coastland and inland change over
time? In this study, the data of medical expenses
from the medical records of inpatients with NRCMS
in Fujian Province from 2007 to 2016 was used to
describe the medical expenditure burden of coast-
land and inland rural patients with malignant tumor
and analyze the trend of the disparity between coast-
land and inland in medical expenditure burden over
time. The findings will provide evidence for improv-
ing the medical insurance system and the equity in
health service for Chinese rural residents.

Methods

Data source and study population

The data was extracted from the medical records of
inpatients with NRCMS in Fujian Province between 1
January 2007 and 31 December 2016. The database
managers in each hospital de-identified medical re-
cords by removing names, addresses and telephone
numbers of patients before abstracting the data. Every
patient was identified by a unique medical record
number. To be eligible for this study, patients had to
be diagnosed as malignant tumor according to Inter-
national Classification of Diseases, Tenth Revision
(ICD-10).

Between 1 January 2007 and 31 December 2016,
all inpatients with malignant tumor who had
NRCMS (1,323,291 patients) were entered into the
study population. Patient variables included gender,
age, residential county, name of disease and ICD-10
code (tumor site), name of admitted hospital, hos-
pital level, surgery or not, medical expense indicators
and household income situation (low-income or not).
Low-income patients were defined as patients whose
household per capita income were below the local
minimum living standard. We excluded patients with
missing values and/or illogical values. This resulted
in a total of 1,306,895 patients in 2932 hospitals
which included township, county, municipal and pro-
vincial hospitals. The patients were classified into
coastland and inland patients according to their resi-
dential county.
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Medical expense indicators

Four medical expense indicators were used to assess
the medical expenditure burden of patients with ma-
lignant tumor, as following: (1) Hospitalization ex-
penses: all medical expenses incurred during the
hospitalization; (2) Surgery expenses: the expenses for
the operation technique during the hospitalization; (3)
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Reimbursement ratio: calculated as the reimbursement
amount divided by hospitalization expenses; (4) Ratio
of out-of-pocket expenses to disposable income (OOP
ratio): calculated as out-of-pocket expenses divided by
disposable income. The out-of-pocket expenses were
the differences between hospitalization expenses and
reimbursement amount. The disposable income was

Table 1 Demographic characteristics of coastland and inland rural patients with malignant tumor, n (%)

Variable Coastland (n =769,484) Inland (n=537411) Total (n=1,306,895)
Gender Male 450,264 (58.52) 293,007 (54.52) 743,271 (56.87)
Female 319,220 (41.48) 244,404 (4548) 563,624 (43.13)
Age, years <18 12,778 (1.66) 11,819 (2.20) 24,597 (1.88)
18-44 132,622 (17.24) 104,170 (19.38) 236,792 (18.12)
45-59 320,602 (41.66) 218,036 (40.57) 538,638 (41.22)
60-74 244,884 (31.82) 162,648 (30.27) 407,532 (31.18)
275 58,598 (7.62) 40,738 (7.58) 99,336 (7.60)
Hospital level Township 61,882 (8.04) 53,813 (10.01) 115,695 (8.85)
County 113,005 (14.69) 155,860 (29.00) 268,865 (20.57)
Municipal 352,358 (45.79) 199,272 (37.08) 551,630 (42.21)
Provincial 242,239 (31.48) 128,466 (23.90) 370,705 (28.37)
Low income No 747,128 (97.09) 509,262 (94.76) 1,256,390 (96.14)
Yes 22,356 (2.91) 28,149 (5.24) 50,505 (3.86)
Surgery No 665,851 (86.53) 466,875 (86.87) 1,132,726 (86.67)
Yes 103,633 (1347) 70,536 (13.13) 174,169 (13.33)
Tumor site Stomach, duodenum 108,714 (14.13) 68,992 (12.84) 177,706 (13.60)
Lung, bronchia 100,031 (13.00) 71,178 (13.25) 171,209 (13.10)
Esophagus 90,315 (11.74) 40,285 (7.50) 130,600 (9.99)
Colorectum 66,249 (8.61) 63,662 (11.85) 129,911 (9.94)
Female breast 68,253 (8.87) 50,418 (9.38) 18,671 (9.08)
Liver 66,595 (8.65) 35419 (6.59) 102,014 (7.81)
Radiotherapy, chemotherapy 46,515 (6.04) 24,021 (4.47) 70,536 (5.40)
Uterus 35,992 (4.68) 34,428 (641) 70,420 (5.39)
Lymphoma 23,509 (3.06) 17,234 (3.21) 40,743 (3.12)
Nasopharynx 20,105 (2.61) 17,172 (3.20) 37,277 (2.85)
Leukemia 19,719 (2.56) 5,113 (2.81) 34,832 (2.67)
Bone 13,878 (1.80) 9557 (1.78) 23,435 (1.79)
Brain 9817 (1.28) 8825 (1.64) 18,642 (1.43)
Ovary 444 (1.23) 1(1.38) 16,885 (1.29)
Oral cavity, lip, pharynx 7983 (1.04) 3830 (0.71) 1,813 (0.90)
Bladder 6432 (0.84) 4352 (0.81) 10,784 (0.83)
Gallbladder 4887 (0.64) 5038 (0.94) 9925 (0.76)
Pancreas 5011 (0.65) 4022 (0.75) 9033 (0.69)
Kidney 5506 (0.72) 3498 (0.65) 9004 (0.69)
Prostate, testis, penis 4010 (0.52) 4430 (0.82) 8440 (0.65)
Other (larynx, thyroid, skin, et al) 56,519 (7.35) 48,496 (9.02) 105,015 (8.04)
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per capita annual disposable income of rural residents
at county level where the patient lived, which was ex-
tracted from Fujian Statistics Bureau, Fujian Statistical
Yearbook from 2008 to 2017 (Available from: http://
tj.fujian.gov.cn/xxgk/ndsj/).

To make the comparison of expenses across time
meaningful, the amount of medical expenses from
2007 to 2016 were transformed by Consumer Price
Index (CPI) to the price level in 2007. The transform-
ation formula is following: real price = nominal price
x (CPI of base year/CPI of object year). The CPI
from 2007 to 2016 was displayed in Supplementary
Table 1, reference as CPI=100 in 1978 [15]. There-
fore, the real price of 100 yuan (1$ =7.0 yuan) which
was nominal price was transformed to 94.4 yuan [100
yuan x (493.6/522.7)] in 2008, and so on (Supplemen-
tary Table 1).

Statistical analysis

Numbers (percentages) were calculated for categor-
ical variables. Means and standard deviations were
calculated for four medical expense indicators:
hospitalization expenses, surgery expenses, reim-
bursement ratio and OOP ratio. The disparity be-
tween coastland and inland in medical expenditure
burden was defined as the relative differences be-
tween two areas in medical expense indicators, in-
land as the reference group. The relative differences
[95% confidence intervals (Cls)] were calculated
using generalized linear models with logarithmic link
function and gamma distribution for each medical
expense indicator from 2007 to 2016. The disparity
between coastland and inland in medical expenditure
burden was considered ‘widening’ if the difference
was moving away from 1.0 and ‘narrowing’ if the
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difference became closer to 1.0 over time, regardless
of whether initial value was greater or less than 1.0.
Over time, if the 95% CIs of differences did not
overlap, the change of disparity between coastland
and inland was considered statistically significant
[16, 17]. Stratified analyses by surgery or not and
household income situation were conducted to deter-
mine whether the changes of disparity differed across
strata. The gender, age, tumor site and hospital level
were adjusted in all the multivariate analyses. All
analyses were conducted using SAS version 9.4. P
values for differences between two groups were not
reported because of the large sample size.

Results
Demographic characteristics
Demographic characteristics of the study population
are shown in Table 1. In total, there were 769,484
(58.88%) coastland patients and 537,411 (41.12%) in-
land patients. The proportion of male patients were
more than that of female patients (56.87% VS
43.13%); 80% of 1,306,895 patients aged older than
44 years; Most patients (70.58%) were admitted in
the hospitals above county level; The proportion of
low-income patients in inland was 1.8 times than
that in coastland (5.24% VS 2.91%); About 13% of 1,
306,895 patients had undergone surgery; The pro-
portions of patients with stomach/duodenum, lung/
bronchia and esophagus cancer were the top three,
accounting for 13.60, 13.10 and 9.99%, respectively.
Table 2 shows the study population composition in
the subgroups from 2007 to 2016. Over time, the num-
ber of patients gradually increased. The trend in the
subgroups was the same as the total.

Table 2 Study population composition in the subgroups from 2007 to 2016, n (%)

Year Coastland Inland Total
Non-surgery Surgery Total Non-surgery Surgery Total
2007 29,372 (441) - 29,372 (3.82) 16,734 (3.58) - 16,734 (3.11) 46,106 (3.53)
2008 6 (6.63) - 44,136 (5.74) 29,876 (6.40) - 29,876 (5.56) 74,012 (5.66)
2009 56,783 (8.53) 6 (0.01) 56,789 (7.38) 34,888 (747) 2 (0.00) 34,890 (6.49) 91,679 (7.02)
2010 67,439 (10.13) 1126 (1.09) 68,565 (8.91) 44,446 (9.52) 466 (0.66) 44,912 (8.36) 113,477 (8.68)
2011 60,966 (9.16) 14,497 (13.99) 75463 (9.81) 41,620 (891) 9320 (13.21) 50,940 (9.48) 126,403 (9.67)
2012 69,408 (10.42) 14,691 (14.18) 84,099 (10.93) 48,819 (10.46) 9890 (14.02) 58,709 (10.92) 142,808 (10.93)
2013 87,066 (13.08) 17,683 (17.06) 104,749 (13.61) 63,400 (13.58) 11,688 (16.57) 75,088 (13.97) 179,837 (13.76)
2014 93,079 (13.98) 19,224 (18.55) 112,303 (14.59) 63,485 (13.60) 12,395 (17.57) 75,880 (14.12) 188,183 (14.40)
2015 74,593 (11.20) 17,735 (17.11) 92,328 (12.00) 56,924 (12.19) 12461 (17.67) 69,385 (12.91) 161,713 (12.37)
2016 83,009 (1247) 18,671 (18.02) 101,680 (13.21) 66,683 (14.28) 14,314 (20.29) 80,997 (15.07) 182,677 (13.98)
Total 665,851 (100.00) 103,633 (100.00) 769,484 (100.00) 466,875 (100.00) 70,536 (100.00) 537,411 (100.00) 1,306,895 (100.00)
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Relative difference (95%Cl) Coastland Inland
A + Adjusted e Crude .
Crude Adjusted Mean (A) Std Mean (B)  Std
2007 - _ o 1.36(1.34-1.39) 1.30(1.28-1.32) 12,331 14,379 9,043 12,118
2008 - e 1.31 (1.29-1.33) 1.15 (1.14-1.17) 12,273 14,936 9,343 11,790
2009 - o 1.26 (1.24-1.27) 1.12 (1.10-1.13) 13,500 16,781 10,748 13,737
2010 - o 1.27 (1.25-1.28)  1.07 (1.06-1.09) 13,721 18,058 10,845 14,828
2011 - o 1.28 (1.26-1.29) 1.13 (1.12-1.15) 9,703 13,072 7,602 11,086
2012 - —— 1.26 (1.24-1.27) 1.14 (1.13-1.16) 9,296 12,879 7,402 11,210
2013 - —— 1.26 (1.24-1.27) 1.16 (1.15-1.17) 9,790 13,736 7,798 10,922
2014 - —— 1.20 (1.19-1.21) 1.13 (1.12-1.14) 9,934 12,871 8,289 11,540
2015 - —.— 1.24 (1.22-1.25) 1.13 (1.12-1.14) 8,985 12,488 7,265 10,264
2016 - —— 1.22 (1.21-1.23)  1.11 (1.10-1.12) 8,691 11,996 7,112 10,380
1.0 1:1 1:2 1:3 1:4
Relative difference (95%Cl) Coastland Inland
B +  Adjusted e Crude .
Crude Adjusted Mean (A) Std Mean (B) Std
2007 e - 0.90 (0.89-0.91) 0.96 (0.95-0.97) 25.69 13.66 28.52 14.47
2008 o - 0.88 (0.88-0.89) 0.95 (0.95 -0.96) 30.94 16.99 34.93 16.94
2009 o - 0.89 (0.89-0.90) 0.99 (0.99 -1.00) 33.26 156.53 37.26 16.21
2010 o - 0.87 (0.86 -0.87) 0.96 (0.96 -0.97) 33.17 15.66 38.18 15.42
2011 o - 0.90 (0.90-0.91) 0.98 (0.97 -0.98) 38.53 19.29 42.82 19.28
2012 o - 0.92(0.92-0.93) 0.99 (0.99 -1.00) 44.50 21.88 48.21 20.51
2013 . - 0.91(0.91-0.91) 0.97 (0.97 -0.98) 44.46 20.01 48.97 19.44
2014 - - 0.88 (0.87-0.88) 0.94 (0.93 -0.94) 38.83 17.65 44.48 18.00
2015 - - 0.86 (0.86 -0.86) 0.94 (0.93 -0.94) 38.27 17.69 44.76 18.06
2016 - - 0.88 (0.88-0.89) 0.98 (0.97 -0.98) 39.64 18.88 45.46 18.86
OI8 0:9 1.0
Relative difference (95%Cl) Coastland Inland

¢ * Adjusted ¢ Crude Crude Adjusted Mean (A) Std Mean (B) Std
2007 _‘__._ 1.22(1.19-1.24) 1.19 (1.17-1.21) 1.49 1.88 1.22 1.86
2008 - e 1.22(1.20-1.24) 1.03 (1.01-1.04) 1.35 1.77 1.10 1.52
2009 ™ e 1.13(1.11-1.15) 0.99 (0.98-1.00) 1.29 1.74 1.14 1.59
2010 - e 1.15(1.13-1.16) 0.93 (0.92-0.94) 1.23 1.77 1.07 1.62
2011 - . 1.13(1.12-1.15)  0.98 (0.97-0.99) 072 1.07 064  1.09
2012 I —o— 1.12(1.11-1.13) 0.99 (0.98-1.00) 0.58 0.92 0.52 0.93
2013 - —— 1.11(1.10-1.12) 1.02 (1.01-1.03) 0.54 0.88 0.48 0.77
2014 7 —— 1.07 (1.06-1.08) 0.99 (0.99-1.00) 0.55 0.77 0.51 0.81
2015 T — 1.12(1.11-1.13)  1.00 (0.99-1.01) 047 0.7 042  0.68
2016 - —— 1.07 (1.06-1.09) 0.96 (0.95-0.97) 0.41 0.64 0.38 0.65

OTB 1.0 1:1 1:2 1:3

Fig. 1 (See legend on next page.)
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(See figure on previous page.)

Fig. 1 Changes of the disparity between coastland and inland in medical expenditure burden from 2007 to 2016 among patients without
surgery. a Hospitalization expenses which were all medical expenses incurred during the hospitalization (yuan); b Reimbursement ratio (%); ¢
Ratio of out-of-pocket expenses to disposable income. Relative difference: Mean (A) divided by Mean (B); Cl, Confidence interval; Adjusted:
Adjusting for gender, age, tumor site and hospital level; Std, Standard deviation

Hospitalization expenses

Among patients without surgery, coastland patients
had higher hospitalization expenses than inland pa-
tients during the study period. The hospitalization
expenses between 2007 and 2010 as a whole were
higher than those between 2011 and 2016. The
relative difference (95% CI) between coastland and
inland in hospitalization expenses was moving closer
to 1.0 from 2007 to 2010, implying that the disparity
between two areas significantly narrowed. The
hospitalization expenses slightly increased from 2011
to 2014 and obviously decreasd from 2014 to 2016.
The range of change was similar between coastland
and inland from 2011 to 2016, implying that the dis-
parity between two areas in hospitalization expenses
did not significantly change (Fig. 1a).

Among patients with surgery, coastland patients had
higher hospitalization expenses than inland patients.
The hospitalization expenses were highest in 2014
and lowest in 2016. The range of change was similar
between coastland and inland from 2011 to 2016, im-
plying that the disparity between two areas in
hospitalization expenses did not significantly change
(Fig. 2a).

Surgery expenses

Figure 2b shows the change of the disparity between
coastland and inland in surgery expenses from 2011
to 2016. The differences between coastland and in-
land patients in surgery expenses were all not statisti-
cally significant between 2011 and 2015. The surgery
expenses were lowest in 2011 and highest in 2016.
The range of increase for surgery expenses was simi-
lar between coastland and inland from 2011 to 2015,
implying that the disparity between two areas did not
significantly change. The surgery expenses of inland
patients became higher than those of coastland pa-
tients in 2016

Reimbursement ratio

Among patients without surgery, coastland patients
had lower reimbursement ratio than inland patients
and the highest reimbursement ratio was still below
50% during the study period. The range of increase
for reimbursement ratio was similar between coast-
land and inland from 2007 to 2010, implying that the
disparity between two areas did not significantly

change. The relative difference (95% CI) between
coastland and inland in reimbursement ratio was
moving away from 1.0 from 2011 to 2014 and moving
close to 1.0 from 2014 to 2016, as a result that the
disparity between two areas in reimbursement ratio
went back to the level in 2011 (Fig. 1b).

Among patients with surgery, coastland patients had
lower reimbursement ratio than inland patients be-
tween 2013 and 2015. The highest reimbursement ra-
tio was even below 45% during the study period. The
relative difference (95% CI) between coastland and in-
land in reimbursement ratio was moving away from
1.0 from 2011 to 2014 and moving close to 1.0 from
2014 to 2016, as a result that the disparity between
two areas in reimbursement ratio went back to the
level in 2011 (Fig. 2c).

Ratio of out-of-pocket expenses to disposable income
Among patients without surgery, the OOP ratio de-
creased from 2007 to 2010 but was still higher than
1.0 in 2010. The relative difference (95% CI) between
coastland and inland in OOP ratio was moving closer
to 1.0 from 2007 to 2009, implying that the disparity
between two areas significantly narrowed. The OOP
ratio of coastland patients became lower than or no
statistical difference from that of inland patients
started from 2010. The OOP ratio continuously de-
creased from 0.7 in 2011 to 0.4 in 2016. The range of
decrease for OOP ratio was similar between coastland
and inland from 2011 to 2016, implying that the dis-
parity between two areas did not significantly change
(Fig. 1c).

Among patients with surgery, coastland patients had
lower OOP ratio than inland patients during the study
period. The OOP ratio was lowest, but the out-of-pocket
expenses still exceeded annual disposable income in
2016. The range of decrease for OOP ratio was similar
between coastland and inland from 2011 to 2016, imply-
ing that the disparity between two areas did not signifi-
cantly change (Fig. 2d).

Stratified analysis by household income situation

The above analyses were repeated for non-low in-
come and low-income patients separately. Low-
income patients had lower medical expenses and
OOP ratio, and higher reimbursement ratio than
non-low income patients. The disparity between
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Relative difference (95%ClI) Coastland Inland
A » Adjusted ¢ Crude _
Crude Adjusted Mean (A) Std Mean (B) Std
—_—
2011 . 1.17 (1.14-1.19) 1.03 (1.01-1.05) 26,793 22,259 22,939 18,464
2012 - 1.18 (1.16-1.21) 1.06 (1.04-1.08) 28,349 23,323 23,947 20,942
—_—
2013 e 1.16 (1.14-1.18) 1.06 (1.04-1.08) 29,888 25,593 25,802 21,120
2014 e 1.15 (1.13-1.17) 1.05 (1.03 -1.06) 31,030 26,028 26,967 23,281
—
2015 ——— 1.22 (1.19-1.24) 1.07 (1.05-1.08) 27,432 25,862 22,522 21,570
RN
2016 —_— 1.24 (1.22-1.27) 1.05 (1.03-1.07) 26,088 25,036 20,960 20,282
T T T
1.0 11 1.2 1.3
Relative difference (95%Cl) Coastland Inland
B s Adjusted e Crude _
Crude Adjusted Mean (A) Std Mean (B) Std
2011 ] e 1.09 (1.06 -1.11) 1.01 (0.98 -1.03) 1,964 1,596 1,804 1,623
P EE—
2012 ——— 1.09 (1.06 -1.11) 1.01 (0.99 -1.04) 2,043 1,656 1,879 1,449
2013 T 1.06 (1.03-1.08) 1.00 (0.98-1.02) 2,005 1,732 1,082 1,501
P P
2014 —— 1.06 (1.04-1.08) 1.00 (0.98 -1.02) 2,122 1,741 1,999 1,645
—
2015 — 1.06 (1.04-1.09) 0.99 (0.97 -1.01) 2,344 2,350 2,202 2,082
—_—
2016 —— 1.09 (1.06 -1.11) 0.96 (0.94 -0.98) 2,509 2,567 2,312 2,177
T T 1
0.9 1.0 11 1.2
Relative difference (95%Cl) Coastland Inland
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—_
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Fig. 2 (See legend on next page.)
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Fig. 2 Changes of the disparity between coastland and inland in medical expenditure burden from 2011 to 2016 among patients with surgery. a
Hospitalization expenses which were all medical expenses incurred during the hospitalization (yuan); b Surgery expenses (yuan); ¢
Reimbursement ratio (%); d Ratio of out-of-pocket expenses to disposable income. Relative difference: Mean (A) divided by Mean (B); Cl,
Confidence interval; Adjusted: Adjusting for gender, age, tumor site and hospital level; Std, Standard deviation

coastland and inland in medical expenditure burden
depended on the household income situation. For
non-low income patients, the trend of the disparity
between coastland and inland in medical expenditure
burden was the same as the total (Supplementary
Figure 1 and Supplementary Figure 2).

For low-income patients, the results were different
from the total, as following:

(1) Hospitalization expenses: The differences
between coastland and inland patients with surgery
in hospitalization expenses were not statistically
significant. Whether among patients without or
with surgery, the range of change was similar
between coastland and inland over time, implying
that the disparity between two areas in
hospitalization expenses did not significantly change
(Figs. 3a and 4a);

(2) Surgery expenses: There were no statistical
differences in surgery expenses between coastland
and inland patients during the study period. The
range of change was similar between coastland
and inland from 2011 to 2016, implying that the
disparity between two areas in surgery expenses
did not significantly change (Fig. 4b);

(3) Reimbursement ratio: Among patients without
surgery, the reimbursement ratio increased
among coastland patients and decreased among
inland patients, and the relative difference (95%
CI) between coastland and inland in
reimbursement ratio was moving closer to 1.0
from 2008 to 2010, implying that the disparity
between two areas significantly narrowed. The
range of change was similar between coastland
and inland from 2011 to 2016, implying that the
disparity between two areas in reimbursement
ratio did not significantly change (Fig. 3b).

Among patients with surgery, the reimbursement
ratio of coastland patients was higher than that of in-
land patients before 2013 and became no statistical
difference from that of inland patients started in
2014. The relative difference (95% CI) between coast-
land and inland in reimbursement ratio was moving
closer to 1.0 from 2011 to 2016, implying that the
disparity between two areas significantly narrowed
(Fig. 4c¢).

(4) Ratio of out-of-pocket expenses to disposable
income: Whether among patients without or with
surgery, the differences between coastland and inland
patients in OOP ratio were not statistically significant
in most years. The range of change was similar
between coastland and inland over time, implying
that the disparity between two areas in OOP ratio did
not significantly change (Figs. 3¢ and 4d).

Discussion

The data of medical expenses from the medical re-
cords of inpatients with NRCMS in Fujian Province
showed that the NRCMS had made some achieve-
ments but its protective effect was limited. The
hospitalization expenses and OOP ratio had de-
creased, and reimbursement ratio had increased for
rural patients with malignant tumor from 2007 to
2016. However, the reimbursement ratio was still
less than 50% and the out-of-pocket expenses still
exceeded annual disposable income among patients
with surgery in 2016. The disparity between coast-
land and inland in medical expenditure burden had
statistically narrowed from 2007 to 2010, but the
disparity between two areas did not significantly
change from 2011 to 2016 whether among patients
without or with surgery.

The Statistical Yearbook of Fujian province in 2017
reported that the number of rural population had
gradually declined from 17.56 million in 2007 to
14.10 million in 2016 due to rural urbanization [18].
Conversely, this study displayed that the number of
rural inpatients with malignant tumor gradually in-
creased during the same period. To some extent, the
inconformity indirectly reflected that the prevalence
rate of malignant tumor continuously increased. With
the development of economy, the per capita dispos-
able income and health awareness of residents in-
creased so that the residents would go to hospital
when they were ill [19, 20]. In addition, the unceasing
improvement of NRCMS promoted the participation
rate increasing which also resulted in the rise of hos-
pital admissions [21, 22].

The State Council of China increased investments to
deepen the health-care system reform between 2009
and 2011 [23, 24]. This reform focused on five aspects:
basic medical security system, essential medicine sys-
tem, grassroots health care services system, equity of
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Fig. 3 Changes of the disparity between coastland and inland in medical expenditure burden from 2007 to 2016 among low-income patients
without surgery. a Hospitalization expenses which were all medical expenses incurred during the hospitalization (yuan); b Reimbursement ratio
(%); ¢ Ratio of out-of-pocket expenses to disposable income. Relative difference: Mean (A) divided by Mean (B); Cl, Confidence interval; Adjusted:
Adjusting for gender, age, tumor site and hospital level; Std, Standard deviation

public health service and public hospitals reform,
which aimed to reduce the disease economic burden
and improve the accessibility and equity of health ser-
vice for residents [25]. Although the hospitalization
expenses increased, the reimbursement ratio increased
and OOP ratio decreased, and the disparity between
coastland and inland in medical expense indicators
had statistically narrowed from 2007 to 2010. This
study also showed that hospitalization expenses and
OOP ratio rapidly declined starting from 2011 and re-
imbursement ratio was highest in 2012. These results
verified the achievements which had been made by the
deepening reform on health-care.

The hospitalization expenses and OOP ratio had slight
rise and reimbursement ratio had about 5% reduction in
2014 compared to the previous year. It may be related to
the positive effect of deepening reform on health-care
gradually diminishing over time [26]. With some prob-
lems which occurred during the deepening reform stage
solved and the reform further deepened [27], the
hospitalization expenses and OOP ratio decreased and
the reimbursement ratio increased again from 2015.
However, the disparity between coastland and inland in
medical expense indicators did not significantly change
from 2011 to 2016.

High-level hospitals with high-quality medical re-
sources, including sophisticated experts, advanced
equipment, high-quality medical service and so on,
were mainly concentrated in coastland, accompanied
with higher medical expenses than those in inland
[27, 28]. Some inland patients who needed surgery
and had better economic condition would tend to be
admitted in high-level hospitals, expecting higher
likelihood of survival. In this case, they faced higher
consumption level which may be the reason the
surgery expenses obviously increased. In contrast to
increased surgery expenses, the hospitalization ex-
penses decreased which may be associated with the
positive effect of National Essential Medicines Policy
on reducing medicines expenses [29, 30].

The inland patients had higher reimbursement ratio
than coastland patients that may be due to the fol-
lowing two reasons: First, inland patients would tend
to choose the treatments and pharmaceuticals which
could be covered by medical insurance reimbursement
directory. Second, the government took a series of
measures for low-level hospitals to reallocate the

medical resources, in order to encourage the patients
to be admitted in hospitals which located in their
place of household [31]. One of the measures is to
decrease deductible and increase reimbursement ratio
in low-level hospital. The average level of deductible
(reimbursement ratio) was 200 yuan (70-90%) in
township hospitals, 500 yuan (60-80%) in county hos-
pitals, 800 yuan (50-70%) in municipal hospitals and
1500 yuan (45-60%) in provincial hospitals.

Although NRCMS played an important role in re-
ducing medical expenses and increasing reimburse-
ment ratio for rural inpatients with malignant tumor,
their medical expenditure burden was still heavy.
This study showed that out-of-pocket expenses were
in decline from 2007 to 2016, but they still
accounted for more than 55% of hospitalization ex-
penses in 2016. It was obviously different from that
the proportion of individual medical expenditure de-
creased from 44.05% in 2007 to 28.78% in 2016
which was reported by China Health Statistical Year-
book in 2017 [32]. Nevertheless, the difference could
be explained. Most of rural resident had no regular
physical examination for economic reasons. They
were usually diagnosed as malignant tumor in mid-
dle and / or late stage with serious condition [33,
34]. In addition, the treatment of malignant tumor
was more complicated and the treatment cycle was
longer than the other diseases, and fewer anticarcin-
ogens were covered by medical insurance reimburse-
ment directory [35]. Therefore, the proportion of
individual medical expenses for patients with malig-
nant tumor was much higher than the average level.
Furthermore, per capita annual disposable income of
Fujian rural residents increased year by year, but the
OOP ratio was about 40% among patients without
surgery and even 1.2 times among patients with sur-
gery in 2016. The inland patients had higher OOP
ratio than coastland patients. These findings implied
that it was absolutely a catastrophic event if only
one person in a family suffered from malignant
tumor in China, especially for inland families.

Low-income residents whose household per capita
income were below the local minimum living stand-
ard were admitted to participate in the basic medical
insurance system with lower insurance premium
than non-low income residents [23, 25]. When they
get illness, they can be safeguarded by medical
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Fig. 4 Changes of the disparity between coastland and inland in medical expenditure burden from 2011 to 2016 among low-income patients
with surgery. a Hospitalization expenses which were all medical expenses incurred during the hospitalization (yuan); b Surgery expenses (yuan); c
Reimbursement ratio (%); D: Ratio of out-of-pocket expenses to disposable income. Relative difference: Mean (A) divided by Mean (B); Cl,
Confidence interval; Adjusted: Adjusting for gender, age, tumor site and hospital level; Std, Standard deviation

assistance system except for basic medical insurance
system with lower deductible and higher reimburse-
ment ceiling than non-low income patients [25, 31,
36]. Besides, low-income patients would tend to
choose conservative treatment and the treatments
which could be covered by medical insurance reim-
bursement directory. These were consistent with the
results of this study that low-income patients had
lower medical expenses and OOP ratio, and higher
reimbursement ratio. The difference between coast-
land and inland low-income patients in OOP ratio
was not statistically significant, implying that the
medical expenditure burden was similar between two
areas.

Several issues should be considered in this study.
First, the trend of disparity between coastland and
inland in medical expenditure burden for patients
with surgery from 2011 to 2016 was assessed due to
few data before 2011. Second, because of the long
time span and purpose to determine whether the
changes of disparity differed across surgery or not,
the trend of disparity between coastland and inland
were reported in two phases: from 2007 to 2010
and from 2011 to 2016. Third, the findings of
multivariate analyses which were adjusted for gen-
der, age, tumor site and hospital level were only
described in the Results section; Finally, two limita-
tions should be considered: the individual income
could not be assessed limited by the data source.
However, the per capita annual disposable income
of each county was using which could also reflect
the income situation of patients to some degree; Be-
cause medical record management systems differed
across different hospitals, a patient whom may be
admitted to different hospitals across regions could
not be traced.

Conclusions

Under the effect of NRCMS, the hospitalization ex-
penses and OOP ratio decreased, and reimbursement
ratio increased for rural inpatients with malignant
tumor from 2007 to 2016. The disparity between
coastland and inland in medical expenditure burden
had statistically narrowed from 2007 to 2010, but the
disparity between two areas did not significantly
change from 2011 to 2016 whether among patients

without or with surgery. As a whole, the inland pa-
tients had heavier medical expenditure burden than
coastland patients. Because of economic factors and
medical assistance policies, the medical expenditure
burden was similar between coastland and inland
low-income patients.

Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/512885-020-06769-6.

Additional file 1: Supplementary Table 1. The consumer price index
and real price from 2007 to 2016.

Additional file 2 : Supplementary Figure 1. Changes of the disparity
between coastland and inland in medical expenditure burden from 2007
to 2016 among non-low income patients without surgery. A:
Hospitalization expenses which were all medical expenses incurred dur-
ing the hospitalization (yuan); B: Reimbursement ratio (%); C: Ratio of out-
of-pocket expenses to disposable income. Relative difference: Mean (A)
divided by Mean (B); Cl, Confidence interval; Adjusted: Adjusting for gen-
der, age, tumor site and hospital level; Std, Standard deviation.

Additional file 3 : Supplementary Figure 2. Changes of the disparity
between coastland and inland in medical expenditure burden from 2011
to 2016 among non-low income patients with surgery. A: Hospitalization
expenses which were all medical expenses incurred during the
hospitalization (yuan); B: Surgery expenses (yuan); C: Reimbursement ratio
(%); D: Ratio of out-of-pocket expenses to disposable income. Relative dif-
ference: Mean (A) divided by Mean (B); Cl, Confidence interval; Adjusted:
Adjusting for gender, age, tumor site and hospital level; Std, Standard
deviation.

Abbreviations

NRCMS: New Rural Cooperative Medical Scheme; ICD-10: International
Classification of Diseases, Tenth Revision; OOP ratio: Ratio of out-of-pocket
expenses to disposable income; CPI: Consumer price index; Cl: Confidence
intervals

Acknowledgements
The authors would like to express their sincere thanks to the participants for
their participation.

Authors’ contributions

FR analyzed and interpreted the data, and was a major contributor in writing
the manuscript; LZ interpreted the data; HF and JY abstracted the data; ZZ
designed the work, HZ designed the work and interpreted the data. All
authors read and approved the final manuscript.

Funding

This work was supported by the Youth scientific research of health and
family planning of Fujian province (Grant number: 2017-1-65), Medical
innovation project of Fujian province (Grant number: 2018-CX-38) and
Startup Fund for scientific research, Fujian Medical University (Grant number:
2016QHO010).

The funding sources have no role in study design, data collection, analysis,
interpretation and the writing of the manuscript.


https://doi.org/10.1186/s12885-020-06769-6
https://doi.org/10.1186/s12885-020-06769-6

Fu et al. BMC Cancer (2020) 20:295

Availability of data and materials
The datasets used in this study are available from the corresponding author
on reasonable request.

Ethics approval and consent to participate

The study was approved by the Ethics Committee of Fujian Medical
University (committee’s reference number: 2019-27). Because the structure
of medical records was designed for administration purposes rather than
academic research, patients were given oral informed consent to participate
in this study. To protect their confidentiality, only de-identified data were
available to the researchers and the data was analyzed anonymously. The
Ethics Committee approved this consent procedure.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'Department of Epidemiology and Health Statistics, Fujian Provincial Key
Laboratory of Environment factors and Cancer, School of Public Health,
Fujian Medical University, 1 Xuefu North Road, Fuzhou 350122, Fujian
Province, China. %Institute of health research, Fujian Medical University, 1
Xuefu north Road, Fuzhou 350122, Fujian Province, China. 3Fujian Digital
Institute for Tumor Big Data, Fuzhou 350122, China.

Received: 25 February 2019 Accepted: 20 March 2020
Published online: 07 April 2020

References

1. Fujian Statistics Bureau. Fujian Statistical Yearbook. http://tjfujian.gov.cn/
xxgk/ndsj/.2019. Accessed 30 Dec 2019. (in Chinese).

2. MaJ, Xiao J, Zhou Y, Jiang H, Lin Y. Incidence and mortality in Fujian cancer
registries, 2013. ChinCancer. 2018;27(3):7.

3. Chen W, Sun K, Zheng R, Zeng H, Zhang S, Xia C, Yang Z, Li H, Zou X, He J.
Cancer incidence and mortality in China, 2014. Chin J Cancer Res. 2018:30(1):12.

4. Huang S, Li X, Lin X, Chen T, Ye Y, Zhong W, Lin S. The disease burden of
malignant tumors in Fujian Province in1990 and 2013. Chin J Prev Contr
Chron Dis. 2018;26(3):5.

5. Chen W, Zheng R, Baade PD, Zhang S, Zeng H, Bray F, Jemal A, Yu XQ, He J.
Cancer statistics in China, 2015. CA Cancer J Clin. 2016;66(2):115-32.

6. LiY,WuQ, LiuC Kang Z Xie X, Yin H, Jiao M, Liu G, Hao Y, Ning N.
Catastrophic health expenditure and rural household impoverishment in
China: what role does the new cooperative health insurance scheme play?
PLoS One. 2014,9(4):.e93253.

7. XieF, Jiang X, Yuan F, Chen X, Yuan Z, Lu Y. Impact of the new cooperative
medical scheme on the rural residents' hospitalization medical expenses: a
five-year survey study for the Jiangxi Province in China. Int J Environ Res
Public Health. 2018;15(7). https.//doi.org/10.3390/ijerph15071368.

8. Liu Y. Reforming China's urban health insurance system. Health Policy. 2002;
60(2):133-50.

9. XuL, Wang Y, Collins CD, Tang S. Urban health insurance reform and
coverage in China using data from National Health Services Surveys in 1998
and 2003. BMC Health Serv Res. 2007;7:37.

10.  Lin W, Liu GG, Chen G. The urban resident basic medical insurance: a landmark
reform towards universal coverage in China. Health Econ. 2009;18(Suppl 2):583-96.

11, Chen G, Liu GG, Xu F. The impact of the urban resident basic medical insurance
on health services utilisation in China. PharmacoEconomics. 2014;32(3):277-92.

12. Yang P: Speech on the pilot work of New Rural Cooperative Medical Scheme
in Fujian province in 2006. 2006. http://wjw fujian.gov.cn/jggk/csxx/jcwsc/
gzdt/200606/t20060622_2306069.htm. (in Chinese). Accessed 30 Dec. 2019.

13. Fujianl Health and Family Planning commission. Fully implement of New
Rural Cooperative Medical Scheme in Fujian province. 2007. http.//wjw.
fujian.gov.cn/xxgk/gzdt/mtbd/200701/t20070130_2307498 htm. (in Chinese).
Accessed 30 Dec 2019.

4. Fujianl Health and Family Planning commission. Looking at the "twelfth
five-year plan" through the numbers - scanning the achievements made by
the Fujian Health and Family Planning commission. 2015. http://wjw.fujian.
gov.cn/ztzl/hmsew/201512/t20151226_2372080.htm. (in Chinese). Accessed
30 Dec 2019.

Page 13 of 13

15.  State Statistics Bureau. China Statistical Yearbook 2017. Beijing: Chinese
Statistics Press; 2018.

16. Margellos H, Silva A, Whitman S. Comparison of health status indicators in
Chicago: are black-white disparities worsening? Am J Public Health. 2004;
94(1):116-21.

17. FuR,Wang Y, Bao H, Wang Z, Li Y, Su S, Liu M. Trend of urban-rural
disparities in hospital admissions and medical expenditure in China from
2003 to 2011. PLoS One. 2014;9(9):e108571.

18.  Fujian Statistics Bureau. Fujian Statistical Yearbook 2017. 2018. http://tjj.
fujian.gov.cn/tongjinianjian/dz2017/index-cn.htm. (in Chinese). Accessed 30
Dec 2019.

19. Qian Y, Zhou Z, Yan J, Gao J, Wang Y, Yang X, Xu Y, Li Y. An economy-
ralated equity analysis of health service utilization by women in
economically underdeveloped regions of western China. Int J Equity Health.
2017;16(1):186.

20. Chen H, Chi |, Liu R. Hospital utilization among Chinese older adults:
patterns and predictors. J Aging Health. 2018. https://doi.org/10.1177/
0898264318780546.

21. Hou Z, Van de Poel E, Van Doorslaer E, Yu B, Meng Q. Effects of NCMS on
access to care and financial protection in China. Health Econ. 2014;23(8):
917-34.

22. Chen J, Dong H, Yu H, Gu Y, Zhang T. Impact of new rural cooperative
medical scheme on the equity of health services in rural China. BMC Health
Serv Res. 2018;18(1):486.

23, Communist Party of China Central Committee, State Council. Opinions of
the communist party of China central committee and the State Council on
deepening the health care system reform. 2009. http://www.gov.cn/jrzg/2
009-04/06/content_1278721.htm. (in Chinese). Accessed 30 Dec 2019.

24. Dou G, Wang Q, Ying X. Reducing the medical economic burden of health
insurance in China: achievements and challenges. Biosci Trends. 2018;12(3):215-9.

25. Communist Party of China Central Committee. State Council
implementation plan for the recent priorities of the health care system
reform (2009-2011). 2009. http://www.gov.cn/zwgk/2009-04/07/content_12
79256.ntm. (in Chinese). Accessed 30 Dec 2019.

26. Wang C, Rao K, Wu S, Liu Q. Health care in China: improvement, challenges,
and reform. Chest. 2013;143(2):524-31.

27. LiuW, Liu Y, Twum P, Li S. National equity of health resource allocation in
China: data from 2009 to 2013. Int J Equity Health. 2016;15:68.

28. LiD, Zhou Z, SiY, Xu'Y, Shen C, Wang Y, Wang X. Unequal distribution of
health human resource in mainland China: what are the determinants from
a comprehensive perspective? Int J Equity Health. 2018;17(1):29.

29. LiQ ChenF, Yang M, Lu LY, Pan J, Li XS, Meng Q. The effect of China's
National Essential Medicine Policy on Health expenses: evidence from a
National Study. Inquiry. 2018;55:0046958018787057.

30. Mao WH, Huang YY, Chen W. An analysis on rational use and affordability of
medicine after the implementation of National Essential Medicines Policy and
Zero Mark-up Policy in Hangzhou, China. PLoS One. 2019;14(3):e0213638.

31.  Communist Party of China Central Committee, State Council. Notice on the
implementation plan of deepening the health care system reform during
the "twelfth five-year plan" period. 2012. http//www.gov.cn/zhengce/
content/2012-03/21/content_6094.htm. (in Chinese). Accessed 30 Dec 2019.

32, National Health and Family Planning commission. China Health Statistical
Yearbook in 2017. Beijing: Chinese Academy Science & Peking Union
Medical College Press; 2018.

33. DiJ, Rutherford S, Chu C. Review of the cervical Cancer burden and
population-based cervical Cancer screening in China. Asian Pac J Cancer
Prev. 2015;16(17):7401-7.

34. Lin QJ, Yang F, Jin C, Fu DL. Current status and progress of pancreatic
cancer in China. World J Gastroenterol. 2015;21(26):7988-8003.

35. Li X, Cai H, Wang C, Guo C, He Z, Ke Y. Economic burden of gastrointestinal
cancer under the protection of the new rural cooperative medical scheme
in a region of rural China with high incidence of oesophageal cancer: cross-
sectional survey. Tropical Med Int Health. 2016;21(7):907-16.

36.  Communist Party of China Central Committee, State Council. Opinions of
further improvement of medical assistance system and fully development of
serious illness medical assistance system. 2015. http://www.gov.cn/zhengce/
content/2015-04/30/content_9683.htm. (in Chinese). Accessed 30 Dec 2019.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


http://tjj.fujian.gov.cn/xxgk/ndsj/.2019
http://tjj.fujian.gov.cn/xxgk/ndsj/.2019
https://doi.org/10.3390/ijerph15071368
http://wjw.fujian.gov.cn/jggk/csxx/jcwsc/gzdt/200606/t20060622_2306069.htm
http://wjw.fujian.gov.cn/jggk/csxx/jcwsc/gzdt/200606/t20060622_2306069.htm
http://wjw.fujian.gov.cn/xxgk/gzdt/mtbd/200701/t20070130_2307498.htm
http://wjw.fujian.gov.cn/xxgk/gzdt/mtbd/200701/t20070130_2307498.htm
http://wjw.fujian.gov.cn/ztzl/hmsew/201512/t20151226_2372080.htm
http://wjw.fujian.gov.cn/ztzl/hmsew/201512/t20151226_2372080.htm
http://tjj.fujian.gov.cn/tongjinianjian/dz2017/index-cn.htm
http://tjj.fujian.gov.cn/tongjinianjian/dz2017/index-cn.htm
https://doi.org/10.1177/0898264318780546
https://doi.org/10.1177/0898264318780546
http://www.gov.cn/jrzg/2009-04/06/content_1278721.htm
http://www.gov.cn/jrzg/2009-04/06/content_1278721.htm
http://www.gov.cn/zwgk/2009-04/07/content_1279256.htm
http://www.gov.cn/zwgk/2009-04/07/content_1279256.htm
http://www.gov.cn/zhengce/content/2012-03/21/content_6094.htm
http://www.gov.cn/zhengce/content/2012-03/21/content_6094.htm
http://www.gov.cn/zhengce/content/2015-04/30/content_9683.htm
http://www.gov.cn/zhengce/content/2015-04/30/content_9683.htm

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Data source and study population
	Medical expense indicators
	Statistical analysis

	Results
	Demographic characteristics
	Hospitalization expenses
	Surgery expenses
	Reimbursement ratio
	Ratio of out-of-pocket expenses to disposable income
	Stratified analysis by household income situation

	Discussion
	Conclusions
	Supplementary information
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

