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The Impact of Time-to-Treatment for Outcome in Cancer Patients, and Its
Differences by Region and Time Trend

Woorim Kim', Kyu-Tae Han"?

'Division of Cancer Control and Policy, National Cancer Control Institute and “National Hospice Center, National Cancer Center, Goyang, Korea

Background: The Korean government introduced National Cancer Control Program and strengthening national health insurance
coverage for cancer patients. Although many positive effects have been observed, there are also many concerns about cancer
management such as patient concentration or time-to-treatment. Thus, we investigated the association between the
time-to-treatment and survival of cancer patients, and compared regional differences by time trend.

Methods: The data used in this study were national health insurance claims data that included patients diagnosed with lung cancer
and received surgical treatment between 2005 and 2015. We conducted survival analysis with Cox proportional hazard model for the
association between time-to-treatment and survival in lung cancer. Additionally, we compared the regional differences for
time-to-treatment by time trend.

Results: A total of 842 lung cancer patients were included, and 52.3% of lung cancer patients received surgical treatment within 30
days. Patients who received surgical treatment after 31 days had higher 5-year or 1-year mortality compared to treatment within 30
days (5-year: hazard ratio [HR], 1.566; 1-year: HR, 1.555; p<0.05). There were some regional differences for time-to-treatment, but
it was generally reduced after 2010.

Conclusion: Delayed surgical treatment after diagnosis can negatively affect patient outcomes in cancer treatment. To improve
cancer control strategies, there are needed to analyze the healthcare delivery system for cancer care considering the severity and
types of cancer.
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Table 1. Baseline characteristics of cancer patients who diagnosed lung cancer with surgical treatment

Characteristic Within 30 days After 31 days pvalue
Types of treatment 0.4785
Only surgery 273 (57.0) 206 (43.0)
Surgery & chemotherapy or radiotherapy 198 (54.5) 165 (45.5)
Types of medical institution at first treatment 0.0026
General hospital 173 (63.4) 100 (36.6)
Others 298 (52.4) 271 (47.6)
Location of medical institution at first treatment 0.0267
Metropolitan 362 (58.7) 255 (41.3)
Others 100 (49.8) 101 (50.2)
No. of hospital beds per 1,000 people in residence area 11.0£35 116439 0.0218
No. of patients with surgical treatment per 1,000 people in residence area 286130 28.8+3.1 0.2406
Sex 0.3542
Male 316 (54.9) 260 (45.1)
Female 155 (58.3) 1(41.7)
Age (yr) 0.0507
<49 54 (56.3) 42 (43.8)
50-59 103 (49.5) 105 (50.5)
60-69 174 (60.2) 115 (39.8)
70-79 131 (58.2) 9% (41.8)
Income level (percentile) 0.6513
<30 84 (56.0) 66 (44.0)
31-60 97 (51.3) 92 (487)
61-80 110 (57.9) 80 (42.1)
81-90 63 (55.8) 50 (44.2)
>91 117 (58.5) 83 (415)
Types of insurance coverage 0.2295
Medical-aid 20 (62.5) 12 (37.5)
NHI, self-employed 139 (51.9) 129 (48.1)
NHI, employee 312 (57.6) 230 (42.4)
Residence area 0.704
Metropolitan 225 (44.0) 286 (56.0)
Others 131 (42.7) 176 (57.3)
Disability 0.3193
With M1 (55.3) 332 (44.7)
Without 60 (60.6) 39 (39.4)
Charlson comorbidity index 0.5924
<3 100 (58.8) 70 (41.2)
46 156 (56.5) 120 (43.5)
>7 215 (54.3) 181 (45.7)
Total 471 (52.3) 371 (44.1)

Values are presented as number (%) or meanzstandard deviation.
NHI, national health insurance.
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Figure 1. Survival curve for time from cancer diagnosis of death. SE, standard error.
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Table 2. Results of survival analysis by time-to-treatment

5-year mortality

1-year mortality

Variable

HR (95% Cl) pvalue HR (95% Cl) pvalue
Time to surgical treatment
Within 30 days 1.000 1.000
After 31 days 1.566 (1.238-1.980) 0.0002 1.555 (1.231-1.964) 0.0002
Types of treatment
Only surgery 1.000 1.000
Surgery & chemotherapy or radiotherapy 4654 (3.346-6.473) <0001 5.018 (3.602-6.989) <0001
Types of medical institution at first treatment
General hospital 0951 (0.717-1.262) 0.7266 0.758 (0.572-1.005) 0.054
Others 1.000 1.000
Location of medical institution at first treatment
Metropolitan 1.000 1.000
Others 0.938 (0.664-1.325) 0.7154 0.802 (0.566-1.138) 0.2164
No. of hospital beds per 1,000 people in residence area 0.988 (0.938-1.041) 0.6602 0.927 (0.879-0.978) 0.0054
No. of patients with surgical treatment per 1,000 people in residence area 1.025 (0.966-1.086) 0.4181 1.004 (0.944-1.067) 0.9112
Sex
Male 1.324 (1.015-1.728) 0.0386 1.344 (1.030-1.753) 0.0292
Female 1.000 1.000
Age (yr)
<49 1.000 1.000
50-59 1.301 (0.803-2.107) 0.2850 1.223 (0.755-1.981) 044
6069 1.256 (0.794-1.984) 0.3297 1.207 (0.765-1.905) 0.4184
70-79 2.420 (1.527-3.836) 0.0002 2.203 (1.394-3.482) 0.0007
Income level (percentile)
<30 1.177 (0.810-1.709) 0.3932 1.148 (0.792-1.665) 0.466
3160 0.887 (0.619-1.272) 0.5147 0.885 (0.617-1.268) 0.5059
61-80 0.850 (0.593-1.216) 0.3736 0.956 (0.668-1.368) 0.805
81-90 0.903 (0.600-1.361) 0.6272 1.022 (0.679-1.536) 0.9183
>91 1.000 1.000
Types of insurance coverage
Medical-aid 1,577 (0.926-2.684) 0.0934 2.146 (1.264-3.643) 0.0047
NHI, self-employed 1.209 (0.946-1.544) 013 1.246 (0.974-1.593) 0.0795
NHI, employee 1.000 1.000
Residence area
Metropolitan 1.227 (0.885-1.701) 0.2202 1.545 (1.109-2.152) 0.0101
Qthers 1.000 1.000
Disability
With 1.375 (0.997-1.895) 0.0519 1.28 (0.923-1.764) 0.1304
Without 1.000 1.000
Charlson comorbidity index
<3 1.000 1.000
46 1.130 (0.740-1.725) 05724 1.180 (0.774-1.800) 0.4419
>7 2.024 (1.379-2.969) 0.0003 2.058 (1.404-3.017) 0.0002

HR, hazard ratio; Cl, confidence interval; NHI, national health insurance.
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Table 3. Results of survival analysis by time-to-treatment in gastric cancer

S ARAR 27 A A%+ UL ¢

5-year mortality

1-year mortality

Time to surgical treatment

HR (95% Cl) pvalue HR (95% Cl) pvalue
Within 30 days 1.000 - 1.000 -
After 31 days 1.134 (0.930-1.384) 0.2141 1.073 (0.830-1.308) 0.4863
Adjusted other independent variables in this analysis.
HR, hazard ratio; Cl, confidence interval.
. Lung
Region
Total 2005-2009 2010-2015
Metropolitan 47.3 49.8 455
Others 53.0 60.6 48.9
Lung cancer
L -4
]
t 0 =200
w 0 20.1-30.0
o0 30.140.0
o 40.1-50.0
B 50.1-60.0
= =601

2005-2009

Figure 2. Time to surgical treatment from first diagnosis.
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