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Research on high-risk groups and risk time points of catastrophic
health expenditure among multidrug/rifampicin-resistant
tuberculosis patients in the Yangtze River Delta, China
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('Department of Epidemiology, *Department of Social Medicine, School of Public Health, Fudan University, Shanghai
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[ Abstract] Objective To investigate the occurrence rate of catastrophic health expenditure (CHE)
among patients with multidrug/rifampicin-resistant tuberculosis (MDR/RR-TB) in the Yangtze River
Delta, and to identify high-risk groups and risk time points for CHE. Methods A stratified cluster
sampling method was used to select 10 designated hospitals for MDR/RR-TB across three provinces and
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one municipality in the Yangtze River Delta region. The study population consisted of patients diagnosed
with MDR/RR-TB who were registered for treatment at the selected hospitals between July 2017 and June
2019. A self-designed questionnaire was used to collect patients’ demographic information, while TB
diagnosis, treatment-related information, and medical expenses were extracted from hospital medical
information and billing systems. The economic burden of MDR/RR-TB was assessed using total direct
medical costs, reimbursement amounts, and the incidence of CHE. A binary logistic regression model was
employed to analyze the factors influencing CHE, and the cumulative incidence of CHE was calculated
monthly to identify risk points. Results A total of 387 questionnaires were distributed, with 344 valid
responses, resulting in an effective response rate of 88.89%. The incidence of CHE among the respondents
was 62.79%. Patients in region C (OR=4.50, 95%CI: 1.08-18.76) and region D (OR=10.22, 95%CI:
1.70-61.39) were more likely to experience CHE compared with those in region A. Higher total annual
household income (OR=0.01, 95%CI: 0.01-0.05) and medical insurance coverage (OR=0.17, 95%CI:
0.04-0.62) were protective factors against CHE, whereas hospitalization during treatment (OR=8.06,
95%CI: 3.26-22.68) was a risk factor. The occurrence rate of CHE increased most rapidly during the first
4 months of anti-TB treatment, reaching a cumulative incidence of 60.47% by the end of the fourth month.
It further rose to 61.63% between the fifth and sixth months and then gradually slowed and stabilized
thereafter. Conclusion MDR/RR-TB patients still face a heavy economic burden, with low education
levels, low total annual household income, lack of medical insurance, and hospitalization during treatment
identified as high-risk factors for CHE. Strengthening financial protection is essential, particularly during

the first 4 months of treatment. Optimizing medical insurance and exemption policies tailored to different

patient groups is necessary to reduce the occurrence rate of CHE.
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Tab 1 Economic burden of multidrug/rifampin-resistant tuberculosis patients [Yuan, M(P,,,P,;) ]
Out-of-pocket 32 191.75 (18 346.47, 60 227.11) 6528.32 (1972.16, 11 082.01) 19 010.57 (7 630.60, 40 736.72)
Reimbursement 10 642.23 (0, 40 585.52) 48 490.87 (16 251.93, 80 677.36) 18 140.02 (5 455.60, 62 031.82)
Total medical costs 63 557.59 (37 805.46, 94 411.76) 55 983.88 (23 411.93, 89 173.28) 61 376.46 (30 398.50, 92 292.89)

‘CHE: Catastrophic health expenditure.
®2 WMEHFBEBFMAERFEEREEDEZHOZWER S

Tab 2 Determinants of catastrophic health expenditure among patients with multidrug/rifampin-resistant tuberculosis

Total 216 (62.79) 128 (37.21) — —
Gender"
Male 154 (64.98) 83 (35.02) Ref.
Female 62 (57.94) 45 (42.06) 0.74 (0.47-1.19) 0.212 =
Age (y)
<30 50 (57.47) 37 (42.53) Ref. Ref.
30—44 42 (52.50) 38 (47.50) 0.82 (0.44-1.51) 0.519 0.42 (0.17-1.08) 0.072
45-59 65 (68.42) 30 (31.58) 1.60 (0.87-2.94) 0.127 0.47 (0.16—1.39) 0.173
=60 59 (71.95) 23 (28.05) 1.90 (1.00-3.61) 0.051 0.69 (0.23-2.12) 0.518
Province
A 17 (25.00) 51 (75.00) Ref. Ref.
B 43 (45.26) 52 (54.74) 2.48 (1.25-4.90) 0.009 1.18 (0.34—4.04) 0.793
C 80 (80.00) 20 (20.00) 12.00 (5.75-25.05) 0.001 4.50 (1.08—18.76) 0.039
D 76 (93.83) 5(6.17) 45.60 (15.82—131.40) 0.001 10.22 (1.70—61.39) 0.011
Education
Primary or below 57 (85.07) 10 (14.93) Ref. Ref.
Secondary and vocational 80 (78.43) 22 (21.57) 0.64 (0.28—1.45) 0.283 0.44 (0.11-1.88) 0.270
College or above 23 (47.92) 25 (52.08) 0.16 (0.07-0.39) 0.001 0.18 (0.03-0.99) 0.049
Other 56 (44.09) 71 (55.91) 0.14 (0.06—0.30) 0.001 0.19 (0.02—1.62) 0.128
Occupation
Worker 32 (74.42) 11 (25.58) Ref. Ref.
Farmer 63 (88.73) 8 (11.27) 2.71 (0.99-7.40) 0.052 0.11 (0.02-0.81) 0.030
Unemployed/retired 30 (66.67) 15 (33.33) 0.69 (0.27-1.73) 0.427 0.16 (0.04-0.76) 0.021
Other” 34 (56.67) 26 (43.33) 0.45 (0.19—-1.06) 0.067 0.26 (0.07-0.92) 0.037
Unknown 57 (45.60) 68 (54.40) 0.29 (0.13-0.62) 0.002 0.53 (0.08-3.59) 0.515

Total household annual income®

Q1 85 (98.84) 1(1.16) Ref. Ref.

Q2 72 (81.82) 16 (18.18) 0.05 (0.01-0.41) 0.005 0.05 (0.01-0.48) 0.009
Q3 36 (45.57) 43 (54.43) 0.01 (0.01-0.07) 0.001 0.01 (0.01-0.09) 0.001
Q4 23 (25.27) 68 (74.73) 0.01 (0.01-0.03) 0.001 0.01 (0.01-0.05) 0.001

L d
Medical insurance

None 23 (79.31) 6 (20.69) Ref. Ref.
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(Zed 2)
URBMI 98 (72.59) 37 (27.41) 0.69 (0.26—1.83) 0.457 0.17 (0.04-0.62) 0.008
UEBMI 45 (40.18) 67 (59.82) 0.18 (0.07—0.46) 0.001 0.16 (0.05—-0.56) 0.004
Other 50 (73.53) 18 (26.47) 0.72 (0.25-2.07) 0.547 0.42 (0.09-1.86) 0.251
Comorbidity
No 158 (58.09) 114 (41.91) Ref. Ref.
Yes 58 (80.56) 14 (19.44) 2.99 (1.59-5.62) 0.001 2.32 (0.72-7.48) 0.158
Treatment type
Initial treatment 81 (54.36) 68 (45.64) Ref. Ref.
Re-treatment 61 (58.65) 43 (41.35) 1.19 (0.72-1.98) 0.499 1.13 (0.53—2.41) 0.746
Unknown 74 (81.32) 17 (18.68) 3.65 (1.97-6.78) 0.001 0.54 (0.17-1.76) 0.308
Hospitalization
No 32 (43.24) 42 (56.76) Ref. Ref.
Yes 184 (68.15) 86 (31.85) 2.81 (1.66—4.75) 0.001 8.60 (3.26—22.68) 0.001
Adverse reactions”
No 108 (60.00) 72 (40.00) Ref.
Yes 108 (65.85) 56 (34.15) 1.29 (0.83-2.00) 0.262 —

“These variables was not included in the multivariate analysis based on the criterion of inclusion of binary logistic regression with P<0.2 as a
result of univariate analysis; "Other types of occupations specifically include self-employed, students, and others; “Quartiles of annual household
income, Q1 is the lowest; Q2 is low; Q3 is high; Q4 is the highest; ‘URBMI: Urban resident basic medical insurance; UEBMI: Urban

employee basic medical insurance.
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Tab 3 Comparison of each type of medical costs between multidrug/rifampicin-resistant tuberculosis patients with and without

catastrophic health expenditures [ Yuan, M(P,,,P..) |

Tuberculosis-related drug costs 30 064.70 (8 293.89, 58 330.66) 34 777.25 (10 875.34, 59 742.84) 12 709.00 0.211
Non-tuberculosis-related drug costs 6513.00 (3 187.96, 10 217.00) 7900.42 (4 783.20, 13 081.61) 11 592.50 0.012
Examination costs 8 180.50 (4 350.50, 12 907.03) 9927.55 (6 346.00, 15 513.81) 11 281.00 0.004
Consultation costs 2210.60 (1 070.47, 4 685.05) 3162.65 (1 637.78, 6 412.73) 11 521.50 0.010
Hospital bed costs 612.50 (0.00, 1711.90) 1 145.20 (447.50, 2 758.10) 10 303.00 <0.001
Other costs 407.28 (176.51, 1 126.05) 685.28 (172.44, 1 700.08) 11 869.50 0.028
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Fig 2 Changes in monthly cumulative catastrophic health expenditure among multidrug/rifampicin-resistant tuberculosis

patients by different characteristics
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