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Abstract: The COVID-19 pandemic caused significant damage to global healthcare systems. Previous
studies regarding COVID-19’s impact on outpatient numbers focused only on a specific department,
lacking research data for multiple departments in general hospitals. We assessed differences in
COVID-19’s impact on outpatient numbers for different departments to help hospital managers allo-
cate outpatient doctor resources more effectively during the pandemic. We compared the outpatient
numbers of 24 departments in a general hospital in Beijing in 2019 and 2020. We also examined an
indicator not mentioned in previous studies, monthly departmental patient reservation rates. The
results show that, compared with 2019, 2020 outpatient numbers decreased overall by 33.36%. Ten
departments’ outpatient numbers decreased >33.36%; however, outpatient numbers increased in
two departments. In 2020, the overall patient reservation rate in 24 departments was 82.22% of the
2019 reservation rate; the rates in 14 departments were <82.22%. Moreover, patient reservation rates
varied across different months. Our research shows that COVID-19’s impact on different departments
also varied. Additionally, our research suggests that well-known departments will be less affected
by COVID-19, as will departments related to tumor treatment, where there may also be an increase
in patient numbers. Patient reservation rates are an indicator worthy of attention. We suggest that
hospital managers classify departments according to changes in outpatient numbers and patient
reservation rates and adopt accurate, dynamic, and humanized management strategies to allocate
outpatient doctor resources.

Keywords: COVID-19; outpatient numbers; patient reservation rate; doctor resources allocation;
management strategy

1. Introduction

Since the first confirmed case in December 2019, the novel coronavirus disease 2019
(COVID-19) pandemic has rapidly spread worldwide. To date, there have been nearly
500 million confirmed cases, resulting in more than 6 million deaths [1]. As the new
coronavirus (2019 novel coronavirus) causes pneumonia [2], it is primarily transmitted
through droplets released in the air when an infected person coughs, sneezes, or speaks.
The most common transmission is via close contact (within 6 feet/1.83 m) [3]. This rapid
and simple transmission facilitated a global outbreak. The devastating power of COVID-
19 poses significant challenges to healthcare systems, economies, and social functioning
worldwide [4–6]. Although governments have devoted substantial time and medical and
financial resources to fight the pandemic [7], the vast majority of hospitals still struggle with
inadequate medical staffing. However, problems faced by hospital managers involve much
more than dealing with numerous COVID-19 patients. Many studies have found that, due
to COVID-19’s impact, it is more difficult for patients to access outpatient services [8], and
hospital outpatient numbers have significantly declined [9–12]. In the US, outpatient visits
decreased by approximately 60% from the start of the pandemic to early April 2020 [10]. In
the UK, one week after the national lockdown policy was enacted, national emergency de-
partment visits decreased by 25% [11]. A variety of departments, including orthopedics [13],
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dermatology [14], ophthalmology [15], rheumatic [16], pediatrics [17], stomatology [18],
neurosurgery [19], otorhinolaryngology [20], mental health care [21], and contraceptive
services [22] experienced declining outpatient numbers. Previous studies found that most
countries adopted mandatory lockdown policies at different stages to avoid the spread
of COVID-19 [23,24]; some hospitals delayed elective surgeries and non-emergency out-
patient reservations [25,26] and started providing basic medical support to the public
through telemedicine services [27]. In addition, many people feared becoming infected
with COVID-19 in hospital [28] and preferred to self-medicate and monitor their health at
home instead [29]. Rising unemployment rates and increased financial risks caused by the
loss of health insurance [30] are also reasonable explanations for this phenomenon. This is
a very difficult issue. On the one hand, avoiding hospitals leaves patients unable to receive
necessary medical services. On the other hand, hospital managers encounter challenges in
allocating resources, which may result in the less than optimal use of resources or a lack of
resources. Previous studies identified the phenomenon of decline in outpatient numbers
but did not provide targeted coping strategies. This cannot solve the problem because
nobody knows when the COVID-19 pandemic will end. We must analyze and learn from
existing experience, explore potential approaches, and plan for future emergency events.
We believe that the reason previous studies fail to provide targeted coping strategies is that
researchers have not conducted in-depth analyses of indicators that reflect the utilization of
outpatient doctor resources. Therefore, we conducted a retrospective study of the change
in outpatient numbers of 24 departments in the first 12 months (2020) of the COVID-19
pandemic, compared with the same period in 2019. Our goal was to understand the actual
impact of the COVID-19 pandemic on different departments and provide suggestions to
hospital managers regarding how to allocate outpatient resources more effectively during
the pandemic. At the same time, we examined an indicator not mentioned in previous
studies, which can reflect the utilization of outpatient doctor resources, the 2020 patient
reservation rates of 24 departments. This provides more perspectives and possibilities for
solving the resource allocation problem.

2. Materials and Methods

In this study, we collected 2019 and 2020 outpatient data for 24 departments at Peking
University First Hospital, including the number of outpatients, number of reserved persons,
and total number of reservation sources. We evaluated the impact of the COVID-19
pandemic on different departments by comparing outpatient numbers in 2019 and 2020. At
the same time, we evaluated problems in the allocation of outpatient resources in different
departments by calculating their patient reservation rates for different months in 2020. We
used a matrix composed of outpatient change rates and patient reservation rates to provide
targeted coping strategies for hospital managers to allocate outpatient doctor resources
effectively under the influence of COVID-19.

2.1. Data Sources

Each department’s 2019 and 2020 outpatient data were retrospectively collected from
the outpatient management information system of the Beijing Source Electronic Information
Technology Company and sorted.

2.2. Definitions of Indicators

The number of outpatients refers to the number of patients who successfully reserved
outpatient services and visited the hospital.

The patient reservation rate = (Number of persons who reserved outpatient services/
Total number of reservation sources) × 100%; the number of persons who reserved out-
patient services is the number of successful reservations made by outpatients in each
department through various reservation channels during the investigation period. Each
department provided the number of reservation channels it used through all reservation
sources during the investigation period.
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2.3. Data Analysis

A descriptive statistical analysis of the number of patients in 24 departments in 2019
and 2020 and change rates in patient numbers from 2019 and 2020 was undertaken using
SPSS 24.0. At the same time, descriptive statistical analysis was carried out on the overall
patient reservation rate and the monthly patient reservation rate in 24 departments.

Statisticians suggested that as this study includes data for all 24 departments of the
hospital for two entire years (2019 and 2020), our data represent a whole, rather than a
sample, of a few months. In this case, our data are not suitable for all types of hypothesis
testing; therefore, we did not use specific statistical methods but did use descriptive analysis
to compare and analyze the results.

3. Results
3.1. Number and Change Rates of Patients in Various Departments, 2019 and 2020

The number of outpatients in all 24 departments combined decreased from 2,445,515 in
2019 to 1,629,619 in 2020, a decrease of 33.36%. In 10 departments, the number of outpatients
fell by more than 33.36%, and in 12 departments, the number decreased by less than
33.36%; however, the number of outpatients in the tumor chemotherapy and radiotherapy
departments increased in 2020 (Table 1).

Table 1. Number of outpatients in each department in 2019 and 2020.

Departments 2019 2020 Change Rates in 2020 Compared with 2019

Pediatrics 190,937 72,425 −62.07%
Radiotherapy 12,734 13,000 2.09%
Rheumatic Immunology 53,410 36,777 −31.14%
Obstetrics and Gynecology 393,131 296,837 −24.49%
Infectious Diseases 34,026 23,013 −32.37%
Orthopaedics 103,955 66,045 −36.47%
Respiratory Medicine 65,602 45,641 −30.43%
Vascular Surgery 27,674 16,898 −38.94%
Urology 191,259 145,749 −23.79%
Endocrinology 139,177 100,863 −27.53%
Dermatology 239,615 151,967 −36.58%
General Surgery 139,468 95,704 −31.38%
General Practice 37,469 24,612 −34.31%
Neurology 130,920 79,015 −39.65%
Nephrology 137,496 105,757 −23.08%
Gastroenterology 117,214 66,635 −43.15%
Pediatric Ophthalmology 36,794 29,918 −18.69%
Cardiovascular Medicine 131,738 87,718 −33.41%
Thoracic Surgery 20,812 15,892 −23.64%
Hematology 24,064 16,685 −30.66%
Ophthalmology 83,823 54,403 −35.10%
Plastic Burn Surgery 13,825 9578 −30.72%
Integrated Traditional Chinese and Western Medicine 113,640 67,354 −40.73%
Tumor Chemotherapy 6332 7133 12.65%
Total 2,445,515 1,629,619 −33.36%

3.2. Departmental Patient Reservation Rates

The combined 2020 patient reservation rate in 24 departments was 82.22% of the 2019
reservation rate; in 14 departments, it was less than 82.22%. Four departments’ patient
reservation rates were less than 60%: general medicine, integrated traditional Chinese and
Western medicine, radiotherapy, and oncology chemotherapy. Ten departments (41.67%)
had a 2020 patient reservation rate greater than 82.22% of the 2019 rate; in three depart-
ments (12.5%), dermatology and venereal diseases, cardiovascular medicine, and digestive
medicine, the 2020 patient reservation rate exceeded 100% of the 2019 rate (Figure 1).
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Figure 1. Patient reservation rates in each department.

Note: In some departments, the utilization rate of outpatient reservations exceeded
100% because the number of reserved persons was greater than the total number of reser-
vation sources actually provided by the department; doctors provide services for extra
patients over time.

3.3. Monthly Departmental Reservation Rates

Table 2 show that the patient reservation rate for each department varied monthly.
In 4 departments (16.67%), the monthly utilization rate of outpatient reservations did not
exceed 82.22% in any month, and in 10 departments (41.67%), it did not exceed 82.22% in
at least 10 months.

3.4. Outpatient Doctors Resource Allocation Strategy Matrix

Taking the patient reservation rate as the abscissa, the outpatient number change rate in
2020 compared with 2019 as the ordinate, and the coordinate value of the intersection point
of the abscissa and ordinate (82.22%, −33.36%), the outpatient doctor resource allocation
strategy matrix was obtained. In six departments, the decline in outpatient numbers
was lower than average, and patient reservation rates were higher than average. In eight
departments, the decline in outpatient numbers was lower than the average, and the patient
reservation rates were higher than the average. In six departments, the decline in outpatient
numbers was higher than average, and patient reservation rates were lower than average.
In four departments, the decline in outpatient numbers was higher than average, as were
patient reservation rates (Figure 2).
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Table 2. Monthly departmental patient reservation rates.

Departments Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

Pediatrics 112.86% 55.65% 69.66% 59.41% 69.91% 56.74% 65.34% 77.32% 76.09% 74.15% 71.32% 68.01%
Radiotherapy 24.15% 41.29% 62.86% 54.26% 56.17% 50.88% 55.58% 57.55% 59.12% 59.51% 52.40% 52.39%
Rheumatic Immunology 61.83% 89.34% 82.15% 82.43% 73.67% 63.59% 76.40% 93.83% 96.20% 101.92% 93.32% 87.30%
Obstetrics and Gynecology 73.04% 51.18% 70.29% 69.17% 79.57% 73.09% 74.61% 79.96% 82.72% 87.25% 93.83% 105.00%
Infectious Diseases 31.47% 70.65% 86.42% 87.32% 142.57% 128.00% 145.74% 210.09% 237.87% 98.85% 66.62% 73.18%
Orthopedics 57.46% 65.22% 86.10% 65.01% 80.75% 63.68% 70.54% 71.48% 76.81% 84.71% 73.25% 71.92%
Respiratory Medicine 78.76% 110.46% 95.51% 81.99% 78.08% 76.07% 78.96% 85.30% 106.41% 103.76% 108.81% 128.11%
Vascular Surgery 47.08% 74.27% 60.75% 56.13% 67.95% 64.66% 59.36% 70.68% 73.55% 73.70% 57.98% 55.05%
Urology 75.38% 60.60% 89.50% 66.94% 75.27% 70.68% 72.13% 80.15% 77.93% 83.94% 82.91% 81.49%
Endocrinology 102.62% 94.41% 70.91% 71.49% 82.30% 71.50% 78.04% 89.38% 91.46% 91.80% 92.01% 89.93%
Dermatology 105.96% 135.46% 103.14% 108.27% 175.77% 140.34% 154.83% 192.37% 226.89% 235.57% 203.48% 192.83%
General Surgery 75.03% 119.72% 80.24% 70.94% 91.89% 78.81% 83.90% 93.43% 105.88% 99.69% 94.72% 91.81%
General Practice 50.28% 60.00% 50.00% 33.76% 39.24% 49.72% 50.13% 64.63% 45.51% 53.11% 68.78% 88.42%
Neurology 87.03% 90.42% 80.85% 74.02% 81.80% 87.16% 97.04% 100.13% 106.31% 106.35% 105.58% 97.90%
Nephrology 64.20% 47.74% 54.26% 53.51% 60.94% 57.76% 54.70% 63.59% 67.13% 74.39% 68.73% 67.94%
Gastroenterology 114.96% 144.37% 83.25% 82.43% 90.37% 88.21% 93.87% 94.27% 102.13% 111.15% 126.34% 133.00%
Pediatric Ophthalmology 92.45% 20.00% 61.45% 70.07% 87.38% 60.38% 82.71% 94.71% 89.87% 78.61% 70.96% 65.85%
Cardiovascular Medicine 112.20% 261.43% 121.27% 132.22% 116.87% 88.90% 97.97% 103.36% 98.16% 113.05% 107.45% 105.13%
Thoracic Surgery 53.16% 150.67% 85.84% 84.08% 80.75% 78.56% 91.53% 97.40% 92.38% 87.27% 95.93% 94.00%
Hematology 65.56% 137.50% 82.29% 71.56% 84.23% 52.05% 50.00% 67.04% 66.65% 70.29% 66.31% 69.03%
Ophthalmology 39.42% 53.17% 79.61% 79.83% 62.02% 56.18% 64.44% 63.14% 74.39% 64.65% 72.04% 60.80%
Plastic Burn 63.16% 102.22% 88.09% 81.96% 70.61% 73.72% 70.39% 77.30% 78.06% 76.50% 78.17% 75.80%
Integrated Traditional Chinese and
Western Medicine 33.97% 110.08% 63.24% 46.87% 53.22% 53.73% 58.38% 53.44% 56.36% 56.33% 53.01% 55.66%

Tumor Chemotherapy 11.27% 84.23% 40.58% 39.34% 56.72% 60.30% 64.85% 66.41% 74.29% 77.36% 57.75% 51.11%

Note: In some departments, the monthly patient reservation rate exceeded 100% because the number of registered persons was greater than the total number of reservation sources
actually provided by the department; doctors provide outpatient services for extra patients through overtime.
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4. Discussion

We found that previous studies only focused on a specific department and rarely
used key data regarding patient reservation rates. This is not conducive to the effective
planning of outpatient doctor resources by hospital managers. As far as we know, our
study is the first to include 24 different departments. Moreover, we not only focused on the
change in outpatient numbers before and during the COVID-19 pandemic but also included
patient reservation rates, which provides a strategy matrix that divides all departments into
four categories, as shown in Figure 2. At the same time, we also analyze patient reservation
rates in different months. This provides more perspectives and possibilities to solve the
problem of how to allocate outpatient resources more efficiently.

On the one hand, we found that compared with 2019, the annual outpatient number of
24 departments combined decreased by 33.36% in 2020. This result is consistent with many
previous studies [9–22]. On the other hand, we have several additional findings specific to
COVID-19’s impact on multiple hospital departments.

First, there is evidence that the initial impact of the COVID-19 pandemic on health sys-
tems was predominantly due to restriction policies rather than COVID-19 [23,24]. However,
fear of COVID-19 prevents patients from attending hospitals during the pandemic [28];
given this, it is understandable that the overall number of hospital outpatients has greatly
decreased. However, our study found a phenomenon that has not been reported elsewhere:
the tumor chemotherapy and radiotherapy departments’ outpatient numbers increased.
One possible explanation for this is that every person’s choice is a comprehensive result of
balancing advantages and disadvantages [31], particularly with regard to personal health
issues, and that people have become more cautious. Although the novel coronavirus
pneumonia is a highly contagious and highly harmful infectious disease, patients in the
oncology chemotherapy and radiotherapy departments have significant particularities
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compared with the general population; namely, they are suffering from various types of
tumors. It is well known that for humans, tumors are one of the most significant medical
challenges [32]. If many tumor patients do not receive effective and regular treatment
in a timely manner, they may lose their lives in a short time; therefore, although there is
a risk of COVID-19 infection, tumor patients are more willing to ‘expose themselves to
danger’ than other patients. As no other study has reported similar results to date, we do
not know whether this phenomenon exists in other countries. This is a useful reminder
that the demand for medical care for patients with serious diseases, such as cancer, will
not diminish in the face of serious infectious diseases, such as COVID-19; policymakers
and hospital managers need to think about how to protect the interests of these patients in
public health emergencies.

Second, although outpatient numbers for the other 22 departments decreased, differ-
ences in COVID-19’s impact on these departments are relatively large. Most departments
with outpatient numbers that decreased less than the average were also the dominant
departments in Peking University First Hospital, while departments whose outpatient
numbers decreased more than the average were not well-known departments (except
pediatrics and dermatology). Therefore, we want to emphasize that although managers
of large general hospitals should be prepared for a decline in outpatient numbers in each
department during the COVID-19 pandemic period, those departments with advantages
and high visibility will be less affected. In contrast, for example, we believe that the num-
bers of emergency and severe cases in the dermatology department are relatively small,
so patients are more likely to choose to delay treatments in this department when facing
the risk of infection [33]. Similarly, because parents are particularly concerned about their
children’s health, during the non-pandemic period, they were more likely to bring a child
to the hospital when the child’s symptoms may not have required a doctor’s immediate
attention [34]. However, it is reasonable to expect that, during the pandemic, parents
wanting to avoid the risk of infection will only take a child to see a doctor when they think
that the child’s symptoms require immediate medical intervention. This possibly explains
the large decline in the number of pediatric patients from 2019 to 2020.

Third, when we combine data for patient reservation rates, we find a phenomenon
worthy of attention. In the departments of dermatology and venereal diseases, cardio-
vascular medicine, and gastroenterology, outpatient numbers decreased more than the
average for all the departments combined; however, patient reservation rates were higher
than 100%. In contrast, outpatient numbers increased in the oncology chemotherapy and
radiotherapy departments, but their patient reservation rates were the lowest. In the ab-
sence of data to guide decision-making, hospital managers cannot accurately determine
the impact of the pandemic on different departments and thus cannot accurately allocate
outpatient resources. As a result, resource supply shortages and resource supply exceeding
demand occur simultaneously in different departments, which will have a significant im-
pact on hospitals during a particularly difficult period, such as a pandemic. In addition,
monthly patient reservation rates in some departments exhibited time aggregation. For
example, pediatric monthly patient reservation rates were significantly higher in January;
respiratory medicine monthly reservation rates were higher in February and from Septem-
ber to December; the plastic surgery monthly reservation rate for burns was highest in
February; digestive medicine reservation rates were higher in January and February and
from September to December; pediatric ophthalmology rates were higher in January and
from July to September. This is partly because some diseases, such as respiratory diseases,
are seasonal and more likely to occur in spring and winter [35]. External factors also help
explain this phenomenon. For example, most people use hot water, stoves, and possibly
fireworks more often during the Chinese Spring Festival (usually in February), which
greatly increases the possibility of burns [36]. Similarly, many parents choose to treat their
children’s various ophthalmic diseases when they have sufficient time during winter and
summer vacations [37]. In addition, the pandemic’s outbreak phases and corresponding
governmental prevention and control strategies may also have affected outpatient num-
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bers in different months. Many factors need to be considered to more accurately analyze
outpatient numbers in different departments during the pandemic.

Therefore, according to the decision matrix shown in Figure 2 and the patient reserva-
tion rates in different months, we make the following recommendations for the allocation
of outpatient resources during the pandemic.

First, rather than rely on human experience, it is better to have and use objective
indicators [38]. Hospital managers should transition from ‘experience-based’ to ‘data-
based’ decisions to facilitate comprehensive, objective, and quantitative management of
outpatient doctor allocation; this will help achieve a better balance between resource supply
and demand. In departments where the decline in outpatient numbers was lower than
average, and patient reservation rates were higher than average (as shown in Figure 2),
we suggest that existing outpatient resources can be maintained. In departments where
the decline in outpatient numbers and patient reservation rates were both lower than the
average, we suggest that the allocation of outpatient doctors can be appropriately reduced.
In departments where both the declines in outpatient numbers and patient reservation
rates were higher than average, we suggest providing patients with advisory services
through Internet medical services as well as considering improving the resource allocation
of offline doctors to a small extent. Finally, in departments where the decline in outpatient
numbers was higher than average, and patient reservation rates were lower than average,
we propose significantly redeploying the allocation of doctor resources to other more
important tasks. Similarly, as monthly patient reservation rates vary both in and across
different departments, we suggest that departmental doctor attendance should be flexible;
that is, more doctors should be allocated in months with a high patient utilization rate,
while fewer doctors should be allocated in other months [36].

Second, it should be emphasized to hospital managers that the principles of supply
and demand will not remain unchanged as the pandemic changes very rapidly. While
some researchers claim that mathematical models for optimal SARS-CoV-2 eradication
strategies have been developed, such strategies depend on many prerequisites, such as
systematic planning, effective hospital isolation, SARS-CoV-2 vaccination, and other mea-
sures, including urban closures and leave policies [39], making it difficult to accurately
predict pandemic development trends. Therefore, COVID-19’s impact on different hospital
departments may also fluctuate. We suggest that the management of outpatient doctors
requires sufficient flexibility, as well as paying attention to departmental changes in patient
reservation rates over time to enable dynamic adjustments in response.

Finally, we emphasize that doctors have more social responsibilities and public ex-
pectations than many other professions. While the vast majority of doctors have made
many sacrifices because of these expectations, it cannot be ignored that doctors have emo-
tions, personal working habits and preferences, and a variety of needs, as identified in
Hirotaka’s study of the impact of post-surgery patient mortality on the surgeon’s day [40].
Especially in such an unusual period as the pandemic, solutions to many problems depend
not only on resources, management strategies, action, and so on; humanistic care must
also be taken into account. Studies have shown that medical staff on the anti-pandemic
front line suffer multiple pressures from unknown diseases, high-intensity work, external
public opinion, patients, and their families [41,42]. For example, a study of American
obstetrics and gynecology doctors confirmed that during the COVID-19 pandemic, medical
staff experienced sympathetic fatigue and common trauma due to their proximity to the
pain experienced by patients [43]. Studies from China, Italy, and Canada reported that
medical staff experienced severe depression, anxiety, insomnia, and pain in the treatment of
COVID-19 patients [44–46]. It is important to realize that doctors are very often deprived of
their basic rights and protections in the workplace; their exploitation is rationalized based
on the belief that medicine needs to sacrifice itself [47]. Therefore, hospital and department
managers need to have a spirit of humanistic care in the management of human resource
allocation, giving due consideration to doctors’ personal needs, working habits, and spe-
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cial circumstances, rather than relying solely on cold data and models to force doctors’
attendance at a fixed time.

Overall, our findings are valuable to hospital managers, who need to allocate outpa-
tient doctors effectively during the COVID-19 pandemic. First, although overall hospital
outpatient numbers declined because of the impact of COVID-19, higher-profile depart-
ments were less affected by this than other departments, and cancer-related departments
had increased outpatient numbers. Second, we examined an indicator not mentioned in
previous studies, patient reservation rates. Compared with changes in outpatient num-
bers, patient reservation rates are the real indicator of the utilization of outpatient doctor
resources. Therefore, we suggest that hospital managers pay attention to this indicator at
the departmental level when allocating resources. Finally, we propose a resource allocation
strategy that can be used by hospital managers, which is precise, dynamic, and humanized.

This study has some shortcomings. First, our data were from one hospital; therefore,
some conclusions may not be widely applicable to all hospitals. However, we believe that
hospital managers around the world can use our precise, dynamic, humanized strategy as
a reference. Second, valuable information may be obtained by analyzing the gender, age,
and disease type of patients in different departments. This will be a massive and lengthy
task best undertaken separately for specific departments rather than at the same time
for 24 departments. Third, interviewing patients may provide a better understanding of
why people stopped visiting the hospital, and specific departments, during the pandemic.
However, face-to-face interviews are not possible given the current pandemic; this will be a
worthwhile and interesting research project in future. Finally, we expect to use the matrix
obtained in this study for future management practice and to optimize it continuously. For
example, we can use this matrix to optimize the allocation of outpatient doctor resources
in Peking University First Hospital, as well as other hospitals willing to participate in the
study. After six months or one year, we could evaluate the rationality and effectiveness of
the matrix by assessing whether the index of patient reservation rates has been optimized.

5. Conclusions

The COVID-19 pandemic continues to have a substantial impact on global health
institutions, bringing unprecedented challenges to hospital managers allocating medical
resources. However, in large general hospitals, each department is affected differently. Hos-
pital managers can ensure the effective use of resources by dynamically and meticulously
managing departmental outpatient doctor resources in response to changes in outpatient
numbers and patient reservation rates. At the same time, it is necessary to show humanistic
care to doctors when allocating human resources.
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