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Abstract

Recent mortality improvements in developed countries are largely driven by successful
secondary and tertiary disease prevention. Both aim to reduce severity and impact of
diseases. Consequently, prevalence of multimorbidity is increasing because people are living
longer with diseases and often develop more diseases at the same time. Multimorbid people
require more complex medical care and are at greater risk of becoming sicker. Multimorbidity
is also associated with increased healthcare needs. In view of these dynamics, it could be
hypothesized that (further) improvements in mortality require more intensive healthcare
utilization. We will test whether this hypothesis holds for the last 15 years in Germany and
assess mortality improvements through the lens of Diagnosis Related Groups (DRGs). DRGs
are created to group patients according to their disease and treatment patterns, and they are
the main hospital reimbursement system in Germany and many other countries. We will
combine the German DRG statistics (years 2007 to 2022) — a complete census of all cases
treated in a hospital — with data from the Human Mortality Database, and examine to what
extent rates of improvement in total and cause-of-death-specific death rates are associated
with changes in the amount of utilized hospital care. Preliminary results show that strong
mortality improvements were notably associated with relative increases in healthcare
utilization. To the best of our knowledge, this is the first study that uses DRG data for
demographic research, and the results will thus alsoreveal the potential of this internationally

used coding scheme for demographic applications.



Introduction

Disease prevention has fuelled improvements in health and mortality in developed countries
since more than one and a half centuries.! Preventive efforts moved from interventions
targeting living conditions and fighting communicable diseases to interventions targeting
individual health.2™ This has changed the disease panorama of populations and secondary
and tertiary prevention became major drivers of mortality improvements.32> Today, getting
proper treatment has become the norm and individuals can live with chronic conditions such
as hypertension and diabetes for a long time without substantial limitations.®= Together with
enhanced diagnostic possibilities, the progress has changed individual disease histories by
making them longer and more complex, visible for instance in the increasing shares of frail
individuals, the rise of multimorbidity or even in the ways how individuals die.® 1

Despite being an inherently successful achievement, effective secondary and tertiary disease
prevention comes with a cost that is reflected in a population with more complex medical
care needs and where many people are at greater risk of becoming even sicker. Generating
mortality improvements may thus depend to a considerable part on meeting the increased
healthcare needs of these populations. Recent findings already suggest that unmet
healthcare needs have a considerable impact on individuals’ health and survival and can result
in health deterioration and excess mortality.12-14

In this study, we will test the hypothesis that (further) improvements in mortality require
more intensive health care utilization. Based on the German Diagnosis Related Groups
(G-DRG) statistics, we will investigate to what extent rates of mortality improvement are
associated with higher and more intense utilization of inpatient hospital care in Germany
(years 2007 to 2022).

DRGs are a patient classification system that groups hospital cases according to their main
diagnosis, the procedures performed, and the degree of severity considering secondary
diagnoses and patients’ demographic characteristics. Due to their unique taxonomy, DRG
codes allow for a multifactorial examination of patient profiles. This goes beyond the sole
focus on diseases thatis commonly applied when using ICD codes. Moreover, DRGs are used
for reimbursement purposes and every DRG has a relative cost indicator. This makes them an
extremely valuable indicator for the outlined research subject.’>16 The G-DRG became the

compulsory remuneration system for German hospitals in 2004. The G-DRG statistics in



specific but also DRG codes in general have sparsely been employed in research that takes

demographic dynamics into account.17-20

Dataand Methods

Even by international standards, services delivered in hospitals account for the largest
proportion of healthcare expenditures inalmost all EU countries. DRG systems have become
the principal hospital reimbursement scheme in most high-income countries.1® In Germany,
the DRG system is of particular importance as it allocates around 80% of the total revenue to
hospitals. This is internationally one of the highest shares in DRG-based payment schemes.?
With about 1,200 different DRG codes, the German system offers enormous detail.23Each
DRG code comes with a cost weight that reflects both the clinical severity and the economic
expenses required per hospital case. We will use the cost weight as indicator for healthcare
utilization.

In this study, we exploit data from the German DRG (G-DRG) statistics for the years 2007 to
2022.24 The G-DRG statistics are case based and a complete enumeration of all inpatient epi-
sodes in Germany in a given year that are billed according to the G-DRG system. It thus covers
more than 16 million hospital cases annually, and all ages.?> Besides the DRG code for each
episode, the data contain also a wide range of demographic and medical information. Data
can be accessed through the German Research Data Center upon approval of a project plan.
In our analysis, we combine the G-DRG statistics with information on death counts and expo-
sures from the Human Mortality Database.

Based on data from years 2007 to 2022, we will assess how rates of mortality improvement
(ROMI) (measured as relative change of an age-specific death rate from one calendar year to
another) are associated with the change in utilized healthcare measured via the change in the
cost weight per capita. We will conduct this analysis for total age-specific death rates and
cause-of-death-specific death rates as some diseases are more dependent on hospital care
than others. Since our project proposal has just recently been accepted by the German
Research Data Center, our preliminary results are based on data from an earlier project that

spanned less calendaryears and that had only age groups. We will use single ages.



Preliminary Results

The DRG-specific cost weight is a numeric indicator standardized to 1. Values higher than 1
represent complex clinical cases with higher utilization of resources. As shown in Figure 1, the
median and third quartile of all cost weights listed in the DRG catalogues gradually increased
from 2005 to 2023. This trend line is only seemingly interrupted in 2020 because the Care
Staff Support Act induced the exclusion of nursing staff costs from the G-DRG system from

2020 on and, therefore, the reduction of cost weights that though rebound in 2021.26
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Figure 1: Distribution of costweights inthe DRG flatrate catalogues (2005-2023). Source: Authors’

elaborations based on DRG flatrate catalogues.

Figure 2 reveals a steady rise of average cost weights per hospital day in all ages from 2010
to 2018. The increase in utilized hospital care per day suggests that a population with a
growing share of multimorbid people needs more intensive hospital care. In other words, a
hospital day has become more cost-weight intensive over time, a development that may
reflects the increasing healthcare utilization and its pivotal role as factor for mortality

improvements.
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Figure 2: Development of the cost weight per hospital dayinfive-year age groups (2010-2018). Source:

Authors’ elaborations based on G-DRG statistics.

Figure 3 shows the mean annual rate of change in the DRG cost weight per capita and the
death rates for five-year age groups between the years 2010 and 2018. For death rates,
negative values reflect a mortality decline and vice versa. For the age-specific cost weight per
capita, negative values reflect a decrease in healthcare utilization and vice versa. As it can be
seen, aninverse pattern becomes apparent. Thatis, strong mortality improvements (negative
values) were associated with increases in the cost weights per patient (positive values), while
no mortality improvements — especially in the ages 55 to 84 — can be observed when the cost

weight per capita did not change.
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Figure 3: Changes inthe costweight per capita and death rates infive-year age groups from 2010to 2018.

Source: Authors’ elaborations based on G-DRG statisticsand Human Mortality Database.

Outlook

In the next steps, we plan to extent the analysis to singles ages, include more calendar years
and consider rates in cause-of-death-specific death rates. We will further analyze why the
DRG cost weights change by considering main diagnoses and also the Major Diagnostic
Categories (MDC) of the G-DRG system. One finding we may expect is that the average
effective cost weight rises with mortality progress in different clinical pictures due to patients’
multimorbidity. Beyond this, the analysis will show how DRG data can be employed in
demographic research as DRGs are used worldwide such as in many European countries, the

United States, Canada, Australia, and China.
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