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Background and Objectives: Lack of professional and accurate diagnosis of malnutrition led to a reduction in
Diagnosis Related Group (DRG) payment and a decrease in Case-Mix Index (CMI). The aim of this study was to
explore the effects of adding a proper nutritional diagnosis and modifying complication groups on DRG payment
and CMI. Methods and Study Design: Retrospective analysis was performed on patients admitted to the hospi-
tal from January to June 2022 who had received a nutritional assessment. Patients were diagnosed as well-
nourished, mild malnutrition, moderate malnutrition or severe malnutrition according to patient-generated subjec-
tive global assessment (PG-SGA) scores within 24 hours of admission. CMI and DRG hospital internal control
standards were recalculated and compared with the original values. Results: A total of 254 patients were enrolled,
including 40 patients with mild malnutrition, 74 patients with moderate malnutrition and 122 patients with severe
malnutrition. Of all subjects, 111 changed complication groups. The median of the DRG hospital internal control
standard (12006.09 vs. 13797.19, p=0.01) and the median of CMI (0.91 vs. 1.04, p=0.026) were significantly
higher than those before the diagnostic change. In patients with inflammatory bowel disease (IBD), the CMI val-
ue, hospital control standard of DRG, and the classification of DRG were significantly different from those before
diagnosis revision (p<0.001). Conclusions: Fully identification and correct coding of malnutrition cases are con-
ducive for hospitals to receive appropriate DRG compensation, and further contribute to the improvement of

medical quality and the economic sustainability of hospitals.
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INTRODUCTION
Malnutrition has been frequently found in hospitalized
patients, and up to sixty-five percent of patients were
threatened by malnutrition.! Reduced appetite, impaired
digestion, examination-related fasting, side effects associ-
ated with drugs, and medical interventions are all barriers
to adequate oral intake, leading to protein-energy malnu-
trition.2 Malnutrition is a subject with heightened con-
cern. It brought longer lengths of hospital stay, increased
complication rates, elevated readmission rates, raised
requirements for outpatient care, higher disability and
mortality rates, along with huge increased hospital costs.*
> Several studies discovered that these potential health
care costs could be saved from early diagnosis of malnu-
trition and nutritional intervention, which helps shorten
the length of stay and recovery from disease.®’
Malnutrition has remarkable influences not only on in-

dividuals but on healthcare facilities as well. Since the
1970s, Diagnosis Related Group (DRG) system has been
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used in many countries for hospital reimbursement.* 8 °In
recent years, in order to promote the establishment of
efficient medical insurance payment mechanisms and
better control the unreasonable growth of medical ex-
penses, China started promoting the trial of DRG sys-
tem.2% The calculation of DRG works as follows, patients
are assigned into specific case groups based on their pri-
mary diagnosis, operations, interventions, and complica-
tions that are documented on the medical record. Each
case group has a DRG code that corresponding to a cer-
tain level of reimbursement. Case Mix Index (CMI) rep-
resents the average DRG relative weight, calculated by
dividing total DRG weights by the number of cases,
which reflects the complexity of medical services.** Un-
der the DRG system, malnutrition as a complication caus-
es significant medical costs and needs to be correctly
coded, otherwise, undiagnosed or unrecorded malnutri-
tion cases result in deficient compensation.* & 1 China
has just started to implement the DRG system in recent
years, and the impact of correcting malnutrition diagnosis
on hospital compensation is unknown in Chinese hospi-
tals, where the prevalence of malnourished patients gen-
erally reported more than 40%.% 13

Therefore, the objective of this research was to explore
the effects of adding proper nutritional diagnosis and
modifying complication groups on the DRG-based reim-
bursement and CMI.

METHODS

Study participants and study design

A retrospective analysis was performed among patients
who were hospitalized at Nanjing Drum Tower Hospital
from January to June 2022. This retrospective analysis
included patients hospitalized in medical groups where
dietitians routinely performed nutritional assessments in
the oncology, gastroenterology, and general surgery de-
partments. Patients who had the uncleared diagnosis, dead
during hospitalization, stay in the hospital for less than 24
hours, or were unable to cooperate with PG-SGA were
excluded from the study. The process of study is shown
as a flowchart in Figure 1. The retrospective protocol was
approved, and informed consent was exempted by the
ethics committee. The ethical approval number is 2022-
565-01.

Patients hospitalized in medical groups included
dietitians in Nanjing Drum Tower Hospital during Jan to
June 2022
n=316

Nutritional assessment

Both nutritional screening and assessment were per-
formed within 24 hours after admission. The nutritional
risk screening 2002 (NRS2002) scale was adopted for
nutritional risk screening, which consists of three compo-
nents: condition of disease, nutritional status, and age.!*
Patients were considered at risk when total NRS2002
scores were equal to or more than three.

Patient-generated subjective global assessment (PG-
SGA) is a universally accepted nutritional assessment
tool, which is altered from subjective global assessment
(SGA).*> 16 The application of PG-SGA was in accord-
ance with procedure previously published.’® 17 The PG-
SGA contains patient-reported parts (weight, intake, nu-
trition-related symptoms, physical status) and healthcare
professional assessment (disease-related nutritional re-
quirements, metabolic need and physical examination).
After assessing each domain, the sum score was obtained
to categorize patients into four groups: well-nourished
group (score 0-1), mild malnutrition group (score 2-3),
moderate malnutrition group (score 4-8), and severe mal-
nutrition group (score >9).

Calculation of DRG weights and CMI

According to the primary and secondary diagnosis, major
and secondary operation on the patient's medical record,
the relevant DRG parameters were obtained in the DRG
system, including the CMI and the DRG hospital internal
control standard. DRG hospital internal control standard
represents the actual compensation the hospital could
receive. Then, after adding the corresponding nutritional
diagnosis to each case, the DRG system simulated re-
coding. Further, CMI and DRG hospital internal control
standards were recalculated and compared with the origi-
nal values.

Statistical analyses

Statistical analyses were performed using SPSS, version
20.0 (IBM, New York State, USA). Continuous parame-
ters were presented as the mean with standard deviation
(SD) or median with minimum and maximum depending
on whether the data are normally distributed. Student's t-
test or Manney-Whitney U-test was used to compare
means or medians between groups. Categorical parame-
ters were shown as numbers with percentages, and y>-test
was applied to investigate differences between groups. p
values 0.05 indicates that the difference was statistically
significant.

Exclusion:
Stay in hospital =24 hours:n=13

Patients enrolled in analysis
n=254

Figure 1. Flow chart of the study

Dead during hospitalization :n=2
Without PGSGA scores : n=47
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RESULTS

General characters of all participants

Totally, two hundred fifty-four patients were included in
the analysis. The patients’ general characteristics are
demonstrated in Table 1. The mean NRS 2002 score and
PG-SGA scores were 3.18 and 7.82, respectively. Ac-
cording to PG-SGA, only 18 (7.1%) were well nourished,
while others suffered from malnutrition (mild malnutri-
tion n=40, moderate malnutrition n=74, severe malnutri-
tion n=122). The median length of stay was 7 days. The
median total expenses in hospital was ¥12929.609.

Comparison of relevant DRG indicators among all par-
ticipants

All relevant DRG indicators demonstrated significant
disparities after adding the corresponding nutritional di-
agnosis (Table 2). Both median CMI (1.04 [min, max:
0.09, 6.38] vs. 0.91 [min, max: 0.54, 6.38]; p=0.026)
and median DRG hospital internal control standard (1.04
[min, max: 0.09, 6.38] vs. 0.91 [min, max: 0.54, 6.38];
p=0.010) were significantly higher after adding nutrition-
al diagnosis than original values, while the difference
between actual and reimbursement costs did not change
significantly. In terms of DRG, well-nourished patients
were considered with no complications, while mild and
moderate malnourished patients were classified with
complications or comorbidities (CC), and severe mal-
nourished patients were identified with major complica-
tions or comorbidities (MCC). Both numbers of cases

Table 1. Characteristics of all participants

with CC or without complications declined, whereas pa-
tients with MCC increased from 28 to 122 after corrected
diagnosis (p<0.001).

General characteristics of IBD participants

IBD participants were analyzed separately, the results of
general characters were displayed in Table 3. For IBD,
the NRS 2002 score and PG-SGA scores were 3.64 and
7.62, respectively. Ninety-six (99.0 %) of them were con-
sidered malnourished as specified by PG-SGA, among
which 39 (40.2 %) were severely malnutrition.

Comparison of relevant DRG indicators among I1BD
participants

Among IBD patients, significant effects were shown on
all relevant DRG indicators after diagnosis correction in
Table 4. Mean CMI increased from 0.75 to 0.81(p<0.001)
and the DRG hospital internal control standard also raised
from ¥ 9924.21 to 10827.47 (p<0.001). There was also no
significant change in the difference between actual and
reimbursed costs among IBD patients. DRG significantly
changed, the cases with MCC increased to 39.

DISCUSSION

In this study, diagnosis and coding for malnutrition
showed significant abilities to affect DRG. After adding
the corresponding nutritional diagnosis, DRG showed an
upgrading classification, meanwhile CMI and DRG hos-
pital internal control standards demonstrated a significant

Number of cases
Age (years)
Sex
Male (n, %)
Female (n, %)
Length of Stay (median [min, max])
NRS 2002 score (mean + SD)
PG-SGA score (mean £ SD)
PG-SGA
Well nourished (n, %)
Mild malnutrition (n, %)
Moderate malnutrition (n, %)
Severe malnutrition (n, %)
Actual health care cost (¥, median [min, max])

254
49.8+17.5

160 (63.0)

94 (37.0)

7 (2, 59)
3.18+1.05
7.82+4.26

18 (7.1)
40 (15.7)
74 (29.1)
122 (48.1)
12930 (647, 162241)

NRS 2002: Nutritional Risk Score; PG-SGA: Patient-Generated Subjective Global Assessment

Table 2. Comparison of relevant DRG indicators before and after adding the corresponding nutritional diagnosis

among all patients

Before After p
CMI (median [min, max]) 0.91 1.04 0.026
(0.54, 6.38) (0.09, 6.38)
DRG hospital internal control standard 12006 13797 0.010
(¥, median [min, max]) (1124, 84412) (6788, 84412)
Differences between actual costs and DRG hospital 645 1795 0.070

internal control standard (¥, median [min, max])
DRG

(-102584, 55622)

(-99277, 60491)
<0.001

With no complications 35 18
With CC 191 114
With MCC 28 122

CMI: Case-Mix Index; DRG Disease Diagnosis Group; CC:

Complications or Comorbidities; MCC: Major Complications or Comorbidi-
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Table 3. Characteristics of IBD participants

Number of cases 97
Age (years) 35.2+13.3
Sex
Male (n, %) 47 (48.5)
Female (n, %) 50 (51.5)
Length of Stay (median [min, max]) 5(2,31)
NRS 2002 score (mean + SD) 3.64 £0.48
PG-SGA score (mean + SD) 7.62 +£2.90
PG-SGA
Well nourished (n, %) 1(1.0)
Mild malnutrition (n, %) 10 (10.3)
Moderate malnutrition (n, %) 47 (48.5)
Severe malnutrition (n, %) 39 (40.2)
Actual health care cost (¥, mean £ SD) 13514 + 9060
Grouping change by PG-SGA (n, %) 51 (52.6)

NRS 2002: Nutritional Risk Score; PG-SGA: Patient-Generated Subjective Global Assessment

Table 4. Comparison of relevant DRG indicators before and after adding the corresponding nutritional diagnosis

among IBD patients

Before After p
CMI (mean £ SD) 0.75+0.12 0.81+0.10 <0.001
DRG hospital internal control standard (¥, mean + SD) 9924 + 1596 10827 + 1362 <0.001
Differences between actual costs and DRG hospital inter- -1576 -307 0.207
nal control standard (¥, median [min, max]) (-57082, 10482) (56352, 10482)
DRG <0.001
With no complications 28 0
With CC 62 58
With MCC 7 39
CMI: Case-Mix Index; DRG: Disease Diagnosis Group; CC: Complications or Comorbidities; MCC: Major Complications or Comorbidi-
ties
increase. dollars in additional medical costs each year.”® Health

The average NRS 2002 score was 3.18 and the PG-
SGA score was 7.82. After nutritional assessment by PG-
SGA, 92.9% of studied participants were considered mal-
nutrition. The prevalence was impressively high, because
the patients involved were mainly from the departments
of gastroenterology, oncology, and general surgery, and
the diseases largely consist of IBD, esophageal cancer
which commonly with a high incidence of malnutrition
resulting from impaired digestive system.8 1°

CMI, an important indicator to judge the difficulty of
medical service, was significantly increased in the analy-
sis, which reflected that malnutrition-related complica-
tions increased the difficulty of medical treatment. Mal-
nourished patients spent more on health care costs than
patients with normal nutritional status, since they need
more nutritional interventions and support.® The addition-
al medical cost is not only originally from nutrition im-
plementation but the fact that poor nutritional status could
aggravate pre-existing diseases, such as increased infec-
tion rate, increased likelihood of organ failure, prolonged
hospital stays, and even elevated readmission rate and 3-
years mortality, all of which increase costs as well.5 20-22
On average, nearly one-third extra hospitalized cost were
paid by malnourished patients compared with individuals
whom without nutritional problems in Columbia.® Malnu-
trition was also highly prevalent in Asia and brought an
enormous economic burden.® A previous study estimated
that malnutrition could contribute to more than 30 billion

care costs also could be saved from early diagnosis and
consequent nutritional interventions.?? Buitrago et al con-
ducted a budget analysis in Colombia and detected that
early nutrition care for malnourished patients could po-
tentially save approximately one billion dollars annually.

After coding nutritional diagnosis, DRG hospital inter-
nal control standard had an increase of ¥1791.10, which
represented lack of coding contributed to a deficit to the
hospital in reimbursements. Under recognition or codifi-
cation of malnutrition resulted in deficient compensation
causing massive financial loss worldwide each year.* & 24
25 One research conducted in a Germany hospital discov-
ered that the coding of malnutrition has an influence on
DRG and CMI resulting in an additional financial benefit
of €35280 and heightened mean case mix value.* Kellett
et al investigated that only approximately 1/10 research
patients were coded with malnutrition, which cause an
estimated annual financial loss of AU$8,536,200.2% Simi-
larly, among cancer patients enrolled in a Spanish study,
over 30% of malnourished patients lack of codification
brought nearly €200,000 in financial shortfall.2 Therefore,
diagnoses of moderate or severe PEM are awaited to be
recorded on the medical charts and be correctly coded,
which are important sources of information for DRG
payment. It is an apparent trend that limited healthcare
system resources and reimbursement might shift to pa-
tients with more complications, whereas a lack of codifi-
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cation of malnutrition might result in great economic
losses for the hospital.

Proper coding requires early recognition of malnutri-
tion by routine and timely nutrition screening and as-
sessment, especially for diseases with a high incidence of
malnutrition.! In this research, IBD participants were
subgroup analyzed, and found that CMI and DRG hospi-
tal internal control standards were both significantly
raised. Most patients with IBD have various degrees of
nutritional problems, it has been well documented that the
incidence of malnutrition in IBD can be up to 85%, and
the prevalence of weight loss is about 18-75%.1% 26 Be-
sides, high attention should be paid to diseases those with
the obvious risk of malnutrition, such as gastrointestinal
diseases, tumors, and perioperative diseases which affect-
ing individual’s metabolism, absorption, and digestive
functions.?” 2

Effective nutritional screening, assessment, and appro-
priate interventions all call for expanding the team of die-
titians and improving nutritional training for health pro-
fessionals.?® Physicians’ nutritional awareness needs to be
emphasized and they are expected to refer malnourished
patients to the clinical nutritionists. Although, physicians
and medical educators all believed that nutritional topic
such as malnutrition was important and should be inte-
grated into undergraduate medical education,® unfortu-
nately, nearly two-thirds of the internal medicine resi-
dents reported receiving little or no nutritional education
according to a US survey.®! The situation may be even
worse in China, especially in rural areas. Thus, healthcare
providers still have challenges in identifying malnutrition
under the DRG model.

Strengths and limitations

The study had several highlights. Since developing and
using the DRG system is at an early stage, this research
was the first study in China to detect the relationship be-
tween coding diagnosis of malnutrition and cost reim-
bursement for hospitals. It could be a reference for other
healthcare institutes using the DRG system in China.
Routinely carry out proper nutritional screening and code
diagnosis clearly to avoid unnecessary losses to medical
healthcare providers. Additionally, simulations were cal-
culated by the official DRG system, and CMI was also
identified in this report, which represents the comprehen-
sive ability of a healthcare institute to treat difficult se-
vere diseases.

The main limitation of the study was that the patient
population was enrolled only from specific medical
groups where nutritional assessments were routinely done
by registered dietitians. Furthermore, among these diseas-
es, only IBD was subgroup analyzed, because it had a
relatively larger sample size compared with other diseases
such as liver cirrhosis, cholangiocarcinoma, and esopha-
geal cancers. Another limitation was that this research
was a single-center retrospective study administered in
China. The compensation calculation mode of DRG pay-
ment in different countries might vary, which might pre-
vent the extrapolation of the results to hospitals outside
China.

Conclusion

In conclusion, systematic nutritional screening and diag-
nosis of malnutrition should become parts of a standard-
ized nutritional care process, which is inseparable from a
professional and trained nutritional support team. Hospi-
talized patients who are malnourished should be fully
identified and correctly coded aiming to conduct effective
nutritional support as early as possible and reduce
healthcare costs. Correctly assigning a diagnosis code for
malnutrition contributes to proper hospital reimburse-
ments, which is beneficial to improve the medical quality
and the economic sustainability of hospitals.
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