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Abstract
Background  Zhejiang Province introduced diagnosis-related group (DRG) payment reform in 2020, covering all 
hospitalizations to reduce costs and improve services. However, its emphasis on financial indicators and overlooks 
the evaluation of medical rationality, especially for pregnant women. To bridge this gap, this study developed an 
obstetric multidisciplinary team (MDT) model in which pharmacists are integrated into prenatal decision-making. This 
represents a transformation from reactive cost control to proactive medication optimization.

Methods  This study collected DRG data of obstetric patients from a hospital between 2020 and 2024. First, we 
descripted the overall DRG operational performance and identified OZ13 (Other Pregnancy-Related diseases, with 
General Complications and Comorbidities) as the target disease groups by the Boston Matrix analysis. Subsequently, 
we employed Spearman correlation and Kruskal-Wallis H tests to identify key cost drivers. Finally, we applied a 
generalized linear model with gamma distribution and log-link function to determine key factors influencing medical 
costs.

Results  After the implementation of the multidisciplinary team management, the Time Consumption Index (TCI) 
decreased from 1.06 to 0.9 and the Cost Consumption Index (CCI) dropped from 1 to 0.91. Meanwhile, the Case Mix 
Index (CMI) increased to 0.51. The OZ13 group was selected for follow-up analysis using the Boston Matrix analysis 
because group exhibited decreased average hospitalization expenditure but an increased Cost Consumption Index. 
OZ13 group analysis revealed hospitalization costs strongly correlated with pharmaceutical costs (p = 0. 81, P < 0. 
01), with significant expenditure differences between 2020 and 2024 (P < 0. 05). Furthermore, the generalized linear 
model identified several factors influencing hospitalization costs for OZ13 patients, including a history of recurrent 
miscarriage or IVF status, gestational weeks, parity, age, and length of hospital stay.

Conclusions  The research findings show that early pharmacist involvement in the multidisciplinary team 
management has positively impacted hospital functioning, including quality, efficiency, and costs. It identifies 
pharmaceutical costs as the main adjustable expenditure in OZ13 disease group and highlights the necessity of 
differentiated management for complex cases.
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Background
The use and management of pharmaceuticals during 
pregnancy is a critical public health concern. Over 90% 
of pregnant women use at least one medication during 
gestation [1], with approximately 29% may be exposed to 
FDA Pregnancy Category D or X medications [2], which 
may result in adverse pregnancy and neonatal outcome 
such as congenital malformations, developmental abnor-
malities, preterm birth, or miscarriage [3]. One - quar-
ter of medications have insufficient evidence available to 
characterize their safety profiles during pregnancy, due to 
the exclusion of pregnant women from clinical trials for 
fetal protection [4]. Physiological changes during preg-
nancy alter drug metabolism and clearance [5], necessi-
tating individualized dose adjustments by clinicians, but 
82% of the recommendations for medication use during 
pregnancy are based solely on animal study data [6].

In order to control the unreasonable growth of hos-
pitalization expenses, the National Healthcare Security 
Administration of China implemented Diagnosis Related 
Groups (DRG) payment reform in 2019. As a new pay-
ment method, DRG is a patient grouping scheme, which 
can be used to establish standardized evaluation indexes. 
It has been widely utilized in the evaluation of medical 
services and can provide standardized tools for assessing 
output, efficiency, and quality [7]. Additionally, it offers 
a framework for internal performance assessment within 
hospitals and facilitates effective hospital management 
[8]. On 1 January 2020, all inpatient diseases in Zhejiang 
Province initiated DRG payment reform, which is sig-
nificant as a reform pilot region in China. According to 
the 2020 Zhejiang Statistical Annual Report, the average 
hospitalization expenses decreased from 13, 625 Yuan 
(About $1,874) to 13,107 Yuan (About $1,803).

China’s public hospitals rely on payments from health 
insurance rather than public funding or financial expen-
ditures. This makes hospital administrators sensitive 
to changes in how insurance pays for care [9]. This is 
reflected in the fact that hospitals under DRG payments 
are required to provide care within a limited payment 
rate or face the end of self-financed overspending. Pre-
vious studies have demonstrated that the DRG payment 
system reduces unnecessary pharmaceutical expendi-
tures through constraint mechanisms, prompting hos-
pitals to select cost-effective medications. However, it 
may induce treatment inadequacy risks, physicians might 
reduce essential drug use for cost containment [10], this 
phenomenon particularly prominent in traditional Chi-
nese medicine hospitals [11]. Current DRG systems lack 
obstetric-specific quality indicators, making it difficult to 
balance cost containment with quality maintenance [12].
Therefore, how to respond to DRG payments through an 
aggressive cost control model to avoid compromising the 
rationality of care in order to reduce costs has become a 
key point for hospitals to explore.

The establishment of multidisciplinary management 
teams has become a proactive response for hospitals to 
reduce healthcare expenditures(The composition of the 
team and the distribution of responsibilities are illus-
trated in Fig. 1), enabling them to optimize patient care, 
improve clinical outcomes, and manage healthcare costs 
effectively. The initial step is to establish an information 
management platform for standardized coding and cost 
analysis. Furthermore, this team provide comprehen-
sive DRG training covering coding, cost management, 
medication use oversight, and clinical pathway man-
agement. In addition, pharmacists implement pre-pre-
scription medication safety reviews. Evidence shows the 

Fig. 1  Responsibilities in the DRG multidisciplinary management team
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involvement of pharmacists in therapy can reduce unnec-
essary medication burdens and adverse events, indirectly 
decreasing the need for non-essential diagnoses [13]. 
Meanwhile, in obstetric care, pharmacists conduct spe-
cialized training for clinicals covering evidence-based 
formularies, fetal risk stratification and real-time thera-
peutic monitoring [14].This will help reduce discrepan-
cies in direct drug use among various medical groups, 
improve the overall quality of medication management, 
and ensure that patients receive safe, effective, and cost-
efficient drug use plans [15].

Evidence suggests that under the DRG payment 
reform, pharmacists contribute to hospitalization cost 
reduction through optimizing medication regimens [16]. 
Unlike traditional models where pharmacists review pre-
scriptions retrospectively, this study shifts pharmacists 
from retrospective medication reviews to pre-prescrip-
tion fetal risk assessment, aiming to reduce unnecessary 
medication discrepancies and lower readmission rates in 
pregnancy care. The Bavarian Drug Agreement requires 
pharmacists to assess the reasonableness of prescrip-
tions and thereby control pharmaceutical expenditures 
through reduction of high-cost medication overuse [17]. 
However, current studies on multidisciplinary manage-
ment under DRG payment system primarily focus on 
diseases with well-defined clinical pathways, such as che-
motherapy and radiotherapy [18]. Pharmacist interven-
tions can reduce medication waste among coronary heart 
disease inpatients, directly lowering the risk of DRG pay-
ment overruns [19].

EHR data in the U.S. healthcare system may lead to 
incomplete medication effectiveness evaluations [20, 21]. 
In this study, the platform integrates multi-source data, 
such as EHR and health insurance data, then performs 
real-time analysis, and issues alerts for irrational data, 
prompting multidisciplinary team members to intervene. 
In addition, Obstetric DRG payment systems should 
integrate clinical guidelines and real-world data to opti-
mize resource allocation. The Italian Medicines Agency 
(AIFA) established a pregnancy drug monitoring network 
to oversee clinical medication use and ensure appropriate 
reimbursement of antihypertensive drugs [22].

This study addresses critical gaps in obstetric medica-
tion management under DRG payment reforms by estab-
lishing a new multidisciplinary model that transitions 
from retrospective medication review to prospective risk 
assessment for pregnant women. Specifically, examines 
how combining real-time therapeutic monitoring with 
risk alerts and DRG cost controls simultaneously reduces 

adverse drug reactions and improves classified manage-
ment of high-risk pregnancies. Additionally, the findings 
offer support for the applicability of care management 
models and DRG payment policies to other special 
populations.

Methods
Setting
Zhejiang province began to implement DRG payment 
system reform in 2020, and all hospital inpatients and 
their expenses (bed fees above 40 Yuan are excluded) 
were in DRG payment system. The Women’s Hospital 
School of Medicine Zhejiang University was selected as 
the example in this study. Although it is a single-center 
study, this hospital is the largest maternity hospital in 
Zhejiang Province, with 1, 520 open beds with an annual 
childbirth volume of more than 2, 1, 000 neonates and 
82, 700 in-patients. Patients are relatively concentrated, 
which is representative.

Data sources
The obstetric patient data were collected from hospital 
information systems (HIS) and medical insurance databases 
between January 1, 2020 and December 31, 2024. The data-
set included the following variables: patients’ basic demog-
raphy, diagnosis-related groups, diagnosis and operation 
code, and hospitalization expenditures list (drug expendi-
ture, materials expenditure, total expenditure). This study 
initially included 131, 640 cases. Patients had to meet the 
following inclusion criteria to be eligible: (1) health insur-
ance patients; (2) inpatients from the obstetric department; 
(3) complete data, especially the cost and details of drugs; 
(4) There are more than 30 cases in the DRG group. Exclu-
sion list: (1) self-funded patients; (2) missing data cases. 
Finally, a total of 122, 516 cases were included.

Statistical analysis
In this study, we adapted the Boston Matrix framework 
by utilizing the Time Consumption Index as the hori-
zontal axis and the Cost Consumption Index as the ver-
tical axis (with 1 representing the origin) to classify and 
assess various disease groups, TCI represents bed-day 
efficiency, while CCI reflects cost-effectiveness relative 
to peer institutions. This visual framework effectively 
identifies high-resource-consuming DRG groups (lower-
left quadrant) for targeted resource reallocation, directly 
supporting DRG reform objectives of simultaneous effi-
ciency improvement and cost containment. The calcula-
tion formulas for the two indices are as follows:

	
TCI =

∑ (
The average length of stay for this disease group in the medical institution

The average length of stay for this disease group in all healthcare institutions ∗ Total cases in this disease group in this hospital
)

/

Total cases of all disease groups in this hospital
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CCI =

∑ (
The average hospitalization cost for this disease group in the medical institution

The average hospitalization cost for the specific disease group across all medical institutions ∗ Total cases in this disease group in this hospital
)

/

Total cases of all disease groups in this hospital

Data analysis was carried out using SPSS 23. 0 (IBM, 
Armonk, NY, USA). Non - normally distributed con-
tinuous variables expressed as medians and interquar-
tile ranges (IQR), while categorical data are expressed 
as frequencies and percentages. Spearman correlation 
analysis was employed to identify the key cost drivers by 
examining the relationships between detailed expense 
components and total hospitalization costs. The Kruskal-
Wallis test assessed expenditure differences across years, 
controlling for policy-phase effects. For multivariate 
analysis, a generalized linear model (GLM) with gamma 
distribution and log-link function was selected due to 
right-skewed cost data. Compared to linear regression, 
GLM demonstrated superior performance in fitting non - 
normally distributed data and handled heteroscedasticity 
effectively. The model adjusted for confounder hospital 
resource allocation patterns. Importantly, COVID-19-re-
lated hospitalization costs were fully reimbursed through 
a dedicated government fund (non-DRG payment) dur-
ing the study period. Moreover, there is no document 
indicating that there have been significant policy shifts 
in health insurance rules. Sensitivity analyses excluded 
outlier DRG. Statistical tests were two-sided with signifi-
cance set at P < 0. 05, with confidence intervals (CI) at the 
95% level for all analyses.

Results
Outcomes and quality metrics of disease groups in 
obstetrics
From January 1, 2020 to December 31, 2024, a special-
ized hospital’s obstetric department had a total of 131, 
640 discharged cases, involving 103 DRG disease groups. 
Excluding the disease groups with fewer than 30 cases, a 
total of 122, 516 cases were included in 36 DRG disease 
groups (the definitions of these DRG groups, see abbre-
viations). Specific information is shown in Table  1 and 
the obstetric treatment groups are shown in Table 2. Sub-
sequently, a Boston Matrix diagram was created with the 

Time Consumption Index (TCI) as the abscissa and the 
Cost Consumption Inde (CCI) as the vertical coordinate, 
with the origin (1, 1) serving as the reference point for 
comparison (Figs. 2 and 3).

According to Tables  1 and 2, the overall situation of 
the obstetric expenditure in 2020 and 2021 was in defi-
cit, with 14 and 8 overspending diseases respectively, and 
5 and 11 disease groups with a surplus respectively. In 
2022, the overall situation of the obstetrics department 
was in surplus, with 7 overspending disease groups and 
12 disease groups with a surplus. The Case-Mix Index 
(CMI), which reflects clinical complexity, improved 
from 0. 49 to 0. 52. Notably, there has been a significant 
increase in the proportion of Grade III and IV surger-
ies, while the average length of stay (ALOS) has shown 
a consistent downward trend. Furthermore, the 15-day 
readmission rate has been maintained at approximately 
1%. DRG operations improved annually. By utilizing a 
sample of the top five disease groups by case volume as 
a case study, a decline from 9525. 56 Yuan (about $1,310) 
in 2020 to 8436.74 Yuan (about $1,160) in 2024 can be 
observed for the OB13 group. The average cost for the 
OZ13 group decreased by 304. 09 Yuan (about $42), 
while the OC13 group experienced the most significant 
reduction in average hospitalization costs, declining from 
6491. 91 Yuan (about $893) to 3849.90 Yuan (about $529).

The Boston matrix graph was used to further analyze 
the obstetric DRG disease group. The Boston matrix 
graph was divided into four regions: TCI < 1 and CCI 
< 1, TCI > 1 and CCI < 1, TCI > 1 and CCI > 1, TCI < 1 
and CCI > 1. TCI < 1 and CCI < 1 represents a zone with 
shorter length of stay (LOS) and DRG surplus, typically 
corresponding to technically mature day surgeries. TCI 
> 1 and CCI < 1 indicates a zone requiring optimization 
of clinical pathways to reduce LOS, suggesting inefficien-
cies in care delivery. TCI > 1 and CCI > 1 signifies a high-
priority zone where both LOS and hospitalization costs 
require coordinated control, necessitating evaluation of 

Table 1  The specific situation of the department of obstetrics
Year Case Average Cost 

of Hospital 
(Yuan)

Financial Bal-
ance/Overspend 
per Case (Yuan)

Average 
Length of 
Stay

Percentage 
of Grade III/IV 
Surgeries (%)

Case 
Mix 
Index

Time Con-
sumption 
Index?

Cost Con-
sumption 
Index

15-Day 
Read-
mission 
Rate (%)

2020 20, 060. 00 6, 937. 45 −49. 16 5. 65 12. 90 0. 49 1. 06 1. 00 0. 78
2021 21, 310. 00 7, 076. 02 −222. 38 5. 35 11. 61 0. 49 1. 06 0. 91 0. 67
2022 24, 177. 00 6, 381. 67 156. 76 4. 57 13. 46 0. 50 0. 83 0. 89 1. 71
2023 27, 677. 00 6, 330. 84 −6. 89 4. 37 15. 64 0. 52 0. 97 0. 92 1. 37
2024 29, 292. 00 6, 006. 83 30. 41 4. 16 15. 87 0. 52 0. 96 0. 91 1. 08
Total 122, 516. 00 6, 492. 34 −10. 08 4. 74 14. 33 0. 51 0. 90 0. 91 0. 98
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the developmental prospects of the clinical discipline for 
disease groups in this category. TCI < 1 and CCI > 1 high-
lights a cost-containment zone where fee control strate-
gies must be implemented, accompanied by analysis to 
identify underlying causes of cost inefficiencies.

As shown in Figs.  2 and 3 and a total of 22 disease 
groups had both time consumption index and cost con-
sumption index values below 1. Among these, seven dis-
ease groups transitioned from the third quadrant to the 
first quadrant, including OC13 (vaginal delivery with 
surgical procedure, with general co morbidity or com-
plications), OB13 (cesarean section with general comor-
bidity or complications), and OF15 (midterm labor 
induction procedure without comorbidities or complica-
tions), among others. This reflects improved standardiza-
tion of clinical pathways. For the OD 23 (vulval, vaginal, 
and cervical surgery related to pregnancy, with general 
complications and comorbidities) disease group, the 
cost consumption index increased; however, the aver-
age hospitalization cost decreased from 6770. 02 (about 
$931) Yuan to 5659. 44 Yuan (about $779). Additionally, 
the OB11 (cesarean section with severe complications 
or comorbidities) disease group shifted from the first 
quadrant to the fourth quadrant (indicating an increase 
in the time consumption index), while the average length 
of hospital stay decreased from 9.02 days to 6. 20 days. 
Among them, the OZ13 (other pregnancy-related disor-
ders, with general complications and comorbidities) dis-
ease group was taken as an example for the subsequent 
cost structure analysis because of its average cost per 
hospitalization decreased, while the cost consumption 
index increased.

Basic information on the patients in the OZ 13 disease 
group
A total of 17, 179 cases of the OZ 13 disease group were 
included in this study, with their disease information 
and hospitalization costs shown in Table 3. The older the 
patients admitted to this disease group are, the higher 
the medical costs. Among them, there were 6, 427 cases 
(36. 52%) under the age of 30 (excluding), 1, 0167 cases 
(61. 80%) between the ages of 30 to 40 and only 288 cases 
(1. 68%) over the age of 40 (excluding). Besides, only 81. 
95% of the cases had a hospital stay of less than or equal 
to 5 days, 16. 37% of the cases had hospitalization days 
between 6 and 15 days, and only 0. 42% of the cases had 
a hospital stay of more than 15 days. However, the hos-
pitalization cost of these cases was much higher than 
that of the cases that stayed for less than or equal to 5 
days. These diseases group haves 333 kinds of diagnosis 
which 180 kinds of diagnosis appeared less than 5 times 
were assigned to other diagnoses. According to disease 
coding rules, the similar codes are classified. The top five 
primary diagnoses are threatened preterm labor without D
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Fig. 3  Boston matrix chart of the time consumption index and cost consumption index for each obstetric disease group in 2024

 

Fig. 2  Boston matrix chart of the time consumption index and cost consumption index for each obstetric disease group in 2020
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delivery (24. 57%), maternal medical treatment for signs 
of fetal hypoxia (7. 10%), disorders of amniotic fluid and 
fetal membranes (5. 84%), medical care for pregnant 
women with poor fetal growth (5. 42%), and Pregnancy 
supervision (5. 24%). Among the primary diagnoses with 
cases accounting for more than 5%, the hospitalization 
costs for threatened preterm birth and fetal growth retar-
dation were higher than those for other primary diagno-
ses (Table 3).

Hospitalization costs in the OZ 13 disease group
The mean hospitalization cost in the OZ 13 group 
was2,282.82 Yuan (about $314). The hospitalization 
expenditures were categorized into the following com-
ponents: Pharmaceutical costs (22. 76%), which mainly 
refer to drugs listed in the National Essential Medicines 
Directory. Medical consumables include sterile gauze, 
syringes, and implantable devices. Diagnostic test fees 
(17. 04%) include equipment - based examinations like 
MRI and ultrasound. Lab test fees (32. 52%) comprise 
routine tests, biochemical panels, and secretion analyses. 
Professional service fees including physician consulta-
tions and nursing care. Cost structure analysis revealed 
lab test fees (32. 52%), pharmaceutical costs (22. 76%) 
and diagnostic fees (17. 04%) as the three largest expen-
diture components. Spearman analysis indicated signifi-
cant positive correlations between cost drivers and total 
hospitalization costs (all P < 0. 05), with pharmaceutical 
expenditures showing the strongest association (ρ = 0. 81, 
P < 0. 001) (Table 4).

In light of the analysis results, Kruskal - Wallis H analy-
sis was conducted into the hospitalization costs for this 
disease group. As demonstrated in Figs.  4 and 5, there 
was an annual decline in the average hospitalization cost 
and average pharmaceutical cost from 2020 to 2024. 
Moreover, compared with 2020, hospitalization costs in 
2022 and 2024 showed statistically significant differences 
for this disease group, while the average pharmaceutical 
cost also differed significantly between 2020 and 2024 
(P < 0. 05). This finding suggests that multidisciplinary 
collaboration involving pharmacists serves as an effective 
strategy for managing pharmaceutical costs even hospi-
talization costs.

The medications were categorized according to the 
Anatomical Therapeutic Chemical (ATC) classification 
system (Table  5). The drugs in this disease group were 
primarily categorized into three classes: Genito urinary 
system and sex hormones, Alimentary tract and metab-
olism and Blood and blood forming organs. The high-
est expenditure category is sex hormone medications, 
including progestogens and tocolytic agents, which used 
to inhibit uterine contractions and prolong gestational 
age. Atosiban had the highest cost per treatment epi-
sod (5,071.68 Yuan, about $697). The cost of a treatment Va
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course is11,500 Yuan (about $1,582), with only 2,300 
Yuan (about $316) reimbursable under OZ13 disease 
group, necessitating careful clinical consideration when 
prescribing.

Subsequently, an analysis was conducted of the costs 
among different medical groups in 2020 and 2024. As 
there were 24 medical groups in 2020 and 22 in 2024, 
Table 6 compares the 12 medical groups for which data 
were available in both years. With the exception of 
Group 1, 2 and 12, a decline in the average hospitaliza-
tion costs was observed for all other groups. A closer 

analysis reveals that only five groups demonstrated a 
decline in average pharmaceutical costs, with Group 7 
exhibiting the most substantial decrease. Concerning the 
average length of stay, all groups except Group 12 have 
shown a reduction, with Group 2 experiencing the most 
significant decrease of 3. 66 days. In light of Group 12 
demonstrating an increase in the average costs of hos-
pitalization, pharmaceuticals, and length of stay, further 
analysis indicated that patients treated in this group were 
on average older than those treated in other groups.

Table 4  Hospitalization costs and correlation in the OZ13 disease group
Expense Classification Average (Yuan) Median (Yuan) Rate (%) Correlation with hospitalization costs
pharmaceutical cost 519. 57 205. 36 22. 76 0. 81**
Medical consumables cost 89. 38 68. 19 3. 92 0. 74**
Diagnostic test fee 389. 03 299. 00 17. 04 0. 50**
Lab test fee 742. 45 649. 00 32. 52 0. 64**
Nursing fee 165. 60 119. 60 7. 25 0. 79**
Physician’s treatment fee 240. 21 178. 40 10. 52 0. 78**
Others 136. 59 90. 00 5. 98 0. 77**
Total 2282. 82 1715. 92 100. 00
**means P < 0.05

Fig. 4  Intergroup comparison of hospitalization costs for the OZ13 disease group from 2020 to 2024
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Table 5  Medication classification in the OZ 13 disease group in 2024
Therapeutic Category Drug Generic Name Total Amount (Yuan) Case Count Avg. Cost/Case (Yuan)
Genito urinary system and sex hormones 1, 045, 380. 66 5, 170. 00 202. 20
  Progestogens Dydrogesterone 178, 061. 16 1, 700. 00 104. 74

Progesterone 33, 671. 48 738. 00 45. 63
  Tocolytic agents Atosiban 410, 806. 04 81. 00 5, 071. 68

Ritodrine 195, 564. 94 1, 472. 00 132. 86
Magnesium sulfate 65, 433. 36 2, 206. 00 29. 66
Phloroglucinol 55, 553. 43 520. 00 106. 83

Alimentary tract and metabolism 101, 052. 43 1, 504 67. 19
  Iron preparations Iron polysaccharide complex 32, 339. 02 609. 00 53. 10

Iron proteinsuccinylate 19, 964. 08 121. 00 164. 99
  Laxatives Lactulose 15, 933. 88 365. 00 43. 65

Wheat fiber 23, 499. 42 217. 00 108. 29
  Probiotics Clostridium butyricum 8, 315. 03 192. 00 43. 31
Blood and blood forming organs 183, 427. 62 1, 417 129. 43
  Anticoagulants Nadroparin calcium 27, 498. 18 356. 00 77. 24

Fondaparinux sodium 36, 512. 56 219. 00 166. 72
Enoxaparin sodium 23, 023. 28 246. 00 93. 59

  Blood products human albumin 20, 374. 00 21. 00 970. 19
Human normal immunoglobulin 61, 149. 00 5. 00 12, 229. 80

  Immunostimulants Recombinant human granulocyte colony-stimulating factor 11, 823. 84 14. 00 844. 56

Fig. 5  Intergroup comparison of pharmaceutical expenditures for the OZ13 Disease Group from 2020 to 2024
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Factors influencing hospitalization costs in the OZ13 
disease group
This study developed a generalized linear model with 
gamma distribution and log-link function, incorporating 
the following independent variables: history of habitual 
abortion or in vitro fertilization (IVF) status, gestational 
weeks, parity, age, and length of hospital stay. The pri-
mary dependent variable was hospitalization costs. The 
model demonstrated adequate goodness-of-fit (χ2 = 
14819. 36, P < 0. 01). The Type I and Type III model 

effect tests indicated that the patient’s history of habitual 
abortion or IVF status, gestational weeks, parity, age, 
and length of hospital stay were factors influencing the 
hospitalization costs of the OZ13 group. Compared to 
the reference group (gestational weeks ≥ 28), patients in 
early pregnancy (< 12 weeks) exhibited an 8. 3% increase 
in hospitalization costs (P = 0. 031). The cost was more 
pronounced in mid-pregnancy (12–27 weeks) with a 10. 
8% increase (P < 0. 001). For more detailed data, refer to 
Table 7.

Table 6  Comparative analysis across different groups in the OZ13 disease group between 2020 and 2024
Medical 
Group

2020 2024
Cases Average Hospi-

talization Cost 
(Yuan)

Average Phar-
maceutical Cost 
(Yuan)

Average 
Length Of 
Stay (Days)

Cases Average Hospi-
talization Cost 
(Yuan)

Average Phar-
maceutical Cost 
(Yuan)

Average 
Length 
Of Stay 
(Days)

Group 1 158. 00 2, 238. 40 408. 51 5. 25 246. 00 2, 498. 61 523. 29 3. 63
Group 2 118. 00 2, 172. 77 438. 65 5. 32 18. 00 2, 519. 29 235. 67 1. 67
Group 3 112. 00 2, 766. 58 743. 12 5. 03 244. 00 2, 121. 56 404. 23 3. 40
Group 4 20. 00 1, 750. 36 271. 57 3. 30 76. 00 1, 593. 49 308. 28 3. 07
Group 5 66. 00 2, 109. 91 438. 09 4. 47 78. 00 2, 036. 31 554. 78 2. 79
Group 6 96. 00 2, 946. 17 750. 73 4. 76 290. 00 2, 879. 68 676. 82 4. 23
Group 7 97. 00 3, 458. 66 1, 184. 98 5. 01 232. 00 1, 945. 47 270. 04 3. 50
Group 8 115. 00 1, 936. 05 324. 62 3. 28 145. 00 1, 904. 19 348. 67 2. 54
Group 9 43. 00 2, 758. 50 533. 11 5. 51 143. 00 2, 400. 97 576. 37 3. 25
Group 10 106. 00 2, 268. 67 480. 35 4. 82 298. 00 2, 231. 51 401. 26 3. 79
Group 11 95. 00 2, 518. 44 551. 35 5. 07 85. 00 2, 217. 89 733. 25 3. 81
Group 12 12. 00 2, 084. 86 251. 26 3. 67 225. 00 2, 862. 39 597. 56 5. 60

Table 7  Results of the generalized linear regression model
Variable Category β SE Wald P-value 95% CI
Intercept 10. 723 0. 444 583. 651 < 0. 001 9. 853, 11. 593
History of Habitual Abortion or IVF Status No −0. 058 0. 010 36. 952 < 0. 001 −0. 077, −0. 039

Yes - - - - -
Gestational Weeks < 12 0. 080 0. 037 4. 659 0. 031 0. 007, 0. 153

12–27 0. 103 0. 008 172. 259 < 0. 001 0. 087, 0. 118
≥ 28 - - - - -

Parity 1 −0. 473 0. 428 1. 220 0. 269 −1. 312, 0. 366
2 −0. 490 0. 428 1. 312 0. 252 −1. 330, 0. 349
3 −0. 463 0. 429 1. 165 0. 280 −1. 303, 0. 377
4 −0. 414 0. 434 0. 910 0. 340 −1. 265, 0. 437
5 −0. 462 0. 479 0. 933 0. 334 −1. 400, 0. 476
6 - - - - -

Age < 30 −0. 033 0. 026 1. 584 0. 208 −0. 084, 0. 018
30–40 −0. 041 0. 026 2. 508 0. 113 −0. 091, 0. 010
> 40 - - - - -

Length Of Stay (days) ≤ 5 −2. 755 0. 115 579. 117 < 0. 001 −2. 979, −2. 530
6–15 −1. 847 0. 115 259. 232 < 0. 001 −2. 072, −1. 622
16–30 −0. 924 0. 118 61. 362 < 0. 001 −1. 155, −0. 693
31–45 −0. 561 0. 132 18. 006 < 0. 001 −0. 819, −0. 302
46–60 −0. 176 0. 168 1. 096 0. 295 −0. 506, 0. 154
≥ 61 - - - - -
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Discussion
This study analyzed data from the obstetrics department 
between 2020 and 2024 in order to explore the impact 
of DRG reform on the quality and efficiency of obstetric 
medical services.

Our study observed a reduction in ALOS from 5.65 to 
4.16 days, consistent with findings from prior research. 
Notably, the TCI in our analysis showed initially declined 
before rebounding, reaching its lowest value (0.83) in 2022. 
This aligns with Anhui Province’s DRG reform [23]. More-
over, the proportion of Grade III and IV surgeries increased 
from 12.90 to 15.87%, indicating an enhancement in the 
medical capacity to treat complex obstetric diseases. Addi-
tionally, despite an observed rise in 15-day readmission 
rates within the obstetrics department (particularly reach-
ing 1.71% in 2022), the available evidence remains inconclu-
sive regarding the impact of DRG reform on readmission 
rates [24, 25]. Most studies confirm that DRG payment 
improves healthcare efficiency and capabilities of medical 
services [26, 27], though the magnitude of improvement 
varies across regions, likely due to differences in base-
line efficiency and local policy adaptations [28, 29]. Future 
research should conduct multi-regional comparisons to 
identify best practices.

This study demonstrates a consistent annual reduction in 
average medical expenses, particularly in pharmaceutical 
costs, within the obstetrics department. The declining trend 
in the Cost Consumption Index (CCI) suggests that the 
DRG payment system effectively controlled hospitalization 
costs through economic incentives and budget constraints, 
while optimizing resource utilization efficiency [30]. In the 
meantime, the average hospitalization expenses for the 
OZ13 disease group decreased from 2,482.18Yuan (about 
$342) to 2177.49 Yuan (about $300). This group falls under 
internal medicine, which typically employs pharmacological 
treatments for disease management. Research indicates the 
participation of clinical pharmacists in DRG management 
can significantly decrease the medical burden on patients, 
including reductions in average hospitalization duration, 
average hospitalization costs, mortality rates, and readmis-
sion rates [31, 32]. What’s more, pharmacists can develop 
clinical guidelines for DRG to promote standardized drug 
use. This approach is beneficial for optimizing the use of 
medical resources and delivering effective healthcare ser-
vices [33, 34].

While DRG reform has improved healthcare effi-
ciency and reduced costs, the study also identified 
aspects requiring refinement in DRG application. The 
results of this study indicate that there is a significant 
difference among the various medical groups in the OZ 
13 disease category. The primary factors contributing 
to this disparity are the selection, dosage, and combi-
nation of drugs used for the treatment or prevention 
of preterm labor [35]. Both atosiban and ritodrine are 

tocolytic agents for treating threatened preterm labor, 
but their substantial price difference results in signifi-
cantly lower utilization of atosiban compared to rito-
drine. Even though clinical pharmacists consistently 
analyze and enhance the medication plans to address 
DRG cost overruns and directly manage unreasonable 
drug costs, the outcomes vary significantly among dif-
ferent medical groups. This discrepancy may be attrib-
uted to inadequate clinical pathway management, as 
clinicians have not effectively streamlined the diagnosis 
and treatment protocols [36]. Strengthening multidisci-
plinary group discussions and clinical pathway manage-
ment aims to provide professional technical support for 
the rationalization and standardization of clinical prac-
tices, ensuring the quality of healthcare and improving 
the rationality of treatment [37].

Although the sample hospital has made efforts to control 
medical costs, the OZ 13 disease group has been experienc-
ing overspending. The results of the Generalized Linear 
Model (GLM) revealed that recurrent miscarriage or in 
vitro fertilization (IVF) pregnancy status significantly influ-
enced medical expenditures (P < 0.05). Additionally, as Zhe-
jiang Province’s critical maternal care center, the hospital 
annually manages over 80% of the province’s severe obstet-
ric emergencies. The current DRG payment system is uni-
formly applied to all inpatients without differentiating based 
on patient characteristics or disease severity. These findings 
underscore the need for risk-adjusted reimbursement mod-
els, such as higher payments for high-complexity obstetric 
cases, to ensure equitable resource allocation [38]. Specifi-
cally, the DRG payment system should differentiate between 
less complex and more complex cases, enabling hospitals 
and obstetricians managing a higher proportion of severe 
conditions to receive appropriately increased reimburse-
ment rates [39].

In this study, the hospitalization expenses for stays of 
6 to 15 days are approximately 2,500 Yuan (about $344) 
higher than those for stays of less than 5 days, and the 
drug costs are about 1,000 Yuan (about $138) higher. 
Besides, the length of stay has been demonstrated to be 
a significant factor in determining the inpatient medi-
cal expenses of OZ13 disease group. Pregnant women 
who remain in the hospital for extended periods cannot 
reduce medical expenses solely by conserving medical 
resources. In Zhejiang Province, hospitals can apply for 
per-diem payments if the length of stay (LOS) exceeds 61 
days, with a maximum payment rate of 720 Yuan (about 
$96) per day. However, in this study, only 0.1% of preg-
nant women in the OZ 13 disease group met the eligibil-
ity criteria. If the DRG system awards higher payments 
for patients who stay longer in hospitals, it may improve 
the management of the OZ 13 disease group. This prac-
tice is observed in some European countries, such as 
France [40, 41]. At the same time, there may be some 
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unintended consequences of the DRG payment, such as 
patients may receive inadequate treatment, be discharged 
prematurely, or experience selective admission practices. 
These issues arise because hospitals face pressure to con-
tain costs, which can significantly affect the payment 
standards for the OZ 13 disease group [42].

Limitations
However, this study has several limitations. Firstly, this is 
a single-center investigation, which may limit the internal 
validity of the findings and make it challenging to gener-
alize the results to other populations or healthcare set-
tings. We aim to address this limitation by conducting a 
multicenter study in the future. Secondly, the lack of data 
from hospital databases hinders our ability to directly 
assess indicators of pharmaceutical affairs management, 
such as defined daily doses, defined daily costs, and the 
consumption index of antibacterial drugs.

Conclusions
The research findings suggest that Diagnosis-Related 
Groups (DRG) can effectively utilize the expertise of multi-
disciplinary team members, significantly shorten the length 
of hospital stays, and control medical expenses. Conse-
quently, this enhances the efficiency and capacity of hos-
pital management and optimizes the allocation of medical 
resources. The involvement of clinical pharmacists in DRG 
management can provide more precise and timely support 
for the rational use of drugs. However, to enhance the flex-
ibility of DRG payment, adopting a hybrid payment model 
like the one used in high - income countries such as Ger-
many and France. This payment model could address the 
under - reimbursement of DRG for high - risk pregnancy 
populations. Concurrently, strengthening DRG audit frame-
works to ensure adequate treatment and prevent premature 
discharges or split hospitalizations.
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