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[ Abstract] Objective To systematically introduce the theory and computational methods of the
model-based period analysis in estimating survival rates for the population-based cancer registration survival
data. Methods The conventional period analysis was firstly introduced, and then the model-based period
analysis was described in detail. In addition, two examples were given to illustrate how the model-based
period analysis may be used in the estimation and trend test of relative survival rates in R software.
Results The survival data of male and female gastric cancer in urban Shanghai from 1972 to 1986 were
used in the empirical examples. The 5-year relative survival rates of gastric cancer in urban Shanghai during
1977 to 1981 were estimated by cohort method, complete method, period method and model-based period
analysis. A trend test was conducted for the relative survival rates over the periods of 1978-1980,1981-1983
and 1984-1986. The estimates of 5-year relative survival rates for the above methods were 12.77%,
13.76%, 14.27% and 16.41% for men, and 11.51%, 12.04%, 12.35% and 14.74% for women,
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respectively. The results of the model-based period analysis were much closer to what we observed later

(16.46% for men and 14.23% for women). The trend test indicated that the improvement of the relative

survival rates of gastric cancer were statistically significant during the three periods.

Conclusion The

model-based period analysis improves the up-to-dateness of survival estimation on the premise of precision.

It can also be used to evaluate the effect of relevant covariates on the survival rates of cancer patients. The

method could be applied and validated in the analysis of population-based cancer registration survival data.
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Year of

Year of follow-up

Example Methods

1972

1973

1974

1975

Cohort 1976
analysis 1977
1978

1979

1980

1981

1972

1973

1974

1975

Complete 1976
analysis 1977
1978

1979

1980

1981

diagnosis 1972 1973 1974 1975 1976 | 1977 1978 1979 1980 1981 | 1982 1983 1984 1985 1986

1972

1973

1974

1975

. . 1976

Example 1 Period analysis 1977
1978

1979

1980

1981

1972

1973

1974

1975

Model-based 1976
i i 1977
period analysis 10
1979

1980

1981

1972

1973

1974

1975

Later observed 1976
rates 1977

1978

1979

1980

1981

1973 1 12 23 314 45 5
1974 1 12 23 3/4 4/5 5
1975 1 12 23 3/4 45 5

1976

1977

Test for trend 1978
(model-based 1979
period 1980

. 1981
analysis) 1982
1983

1984

1985

1986

Example 2

172 23 3/4 4/5 5

12 23
1

The numbers within each cell represented years of follow-up since diagnosis, e.g.in 1978, a patient diagnosed in 1975 may provide survival

experience of 3 or 4 years. The red frame represented the calendar period of interest in example 1,1, e, 1977-1981. The green-colored cells

represented the data used by each method.Color shades were used to distinguish the different calendar periods in modsel-based period analysis.
1 BBl EEE R EMNZS T RBEETEEFRMHEITER QBN A EFRE

Fig1 Survival data used by cohort method, complete method, period and model-based period analysis for

survival estimation and trend test
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Tab 1 Comparison of estimated and later observed 5-year relative survival rates for gastric cancer in urban Shanghai, 1977-1981

Cohort analysis 12.77 0.40
Complete analysis 13.76 0.34
Period analysis 14.27 0.42
Model-based period analysis 16.41 0.52
Later observed rates 16.46 0.43

—3.69 11.51 0.55 -2.72
-2.7 12.04 0.46 -2.19
—-2.19 12,55 0.56 —1.88
—0.05 14.74 0.71 0.51
- 14.23 0.57 -

RSR: Relative survival rate; SE: Standard error. Difference represented the estimated 5-year RSR of each method and the later observed rates.
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