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Supplemental Table 1. The tenth edition of the international classification of 

diseases (ICD-10) in the study. 

 

Disease ICD-10 

Cirrhosis 
K70.3, K72.1, K72.9, K74.0, K74.1, K74.2, K74.3, K74.4, K74.6, 

K76.6, K76.7, K65, I85.0 

ALD K70.0, K70.1, K70.2, K70.3, K70.4, K70.9 

NAFLD K75.8, K76.0 

HCV B17.1, B18.2 

HBV B16.0, B16.1, B16.2, B16.9, B17.0, B18.0, B18.1 

Abbreviation: ALD, alcohol-associated liver disease; NAFLD, non-alcoholic fatty liver 

disease; HCV, hepatitis C virus infection; HBV, hepatitis B virus infection. 
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Supplementary methods 

 

To calculate years of potential life lost (YPLL), we first stratified deaths into 5-year 

age groups starting at 65 and down to 25 (i.e. 64-60, 59-55, 54-50, etc…). We then 
subtracted the median age (MA) of each strata by 65. The value in each strata was 

multiplied by the total number of cirrhosis-related deaths (D) observed in its 

corresponding age group. Next, we divided this value by the total number of the 

population (P) of the corresponding age group to obtain the age-specific YPLL. 

Standardization was then performed by multiplying the age-specific YPLL by the 

proportion of the corresponding age group (F) as represented in the total U.S. 

population as per the 2000 US Census. Lastly, we added the age-standardized YPLLs 

of all 5-year age groups the final sum for the age-standardized YPLL of the total 

population. The formula for the calculation of YPLL is as follow, YPLL = Σ ({[D (65 
– MA)] / P * F). 

We computed excess mortality by subtracting the projected values by the 

observed values based on forecast analysis. Projected values were estimated via a 

linear regression model using the ordinary least squares (OLS) method. R square was 

used to determine the fit of the model. The selection of models was determined by the 

trend of YPLL.  

To determine the trend of premature mortality in decedents with cirrhosis, we 

applied a joinpoint regression model to describe such continuous changes and used 

the grid-search method to fit the regression function with unknown number of 

joinpoint(s), assuming that the variance remains constant and there are uncorrelated 

errors. The program starts with the minimum number of joinpoint (zero joinpoint, aka. 

a straight line) and tests whether the addition of more joinpoint(s) makes the new 

model statistically significant than less joinpoint and whether it must be added to the 

model (up to that maximum number) determined by Monte Carlo Permutation 

method. This method enables the user to test whether an apparent change in trend is 

statistically significant. In addition, the models may also be linear on the log of the 

response (e.g. for calculating the annual percentage rate change).  

The joinpoint analysis software also allows viewing one graph for each joinpoint 

model, from the model with the minimum number of joinpoint(s) to the model with 

maximum. Therefore, we used this method combined with the Monte Carlo 

Permutation test to determine whether the overall trend was best depicted by one or 

more segments to determine the APC with 95% confidence interval (CI) of each 

segment and their associated P values. The positivity/negativity and magnitude of 

APCs denote the direction and steepness of trend. 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Gut

 doi: 10.1136/gutjnl-2022-328188–3.:10 2022;Gut, et al. Zhao Y


