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Abstract:
With the progress of the times and the development 
of society, opportunities and challenges coexist in 
contemporary society. As one of the chronic diseases 
with the highest prevalence rate, diabetes has brought 
a huge crisis to people’s daily life. Under the modern 
medical system, many difficult problems of diabetes 
patients seeking medical treatment can be solved through 
hierarchical diagnosis and treatment, and the pressure of 
outpatient service can be shared. At the same time, the use 
of many medical treatment combinations can make diabetes 
patients no longer need lifelong medication, but can 
replace “lifelong medication” with “lifelong management” 
through “diabetes reversal”. As a leading country in the 
treatment and prevention of diabetes using the medical 
treatment combination model, China has created a unique 
reverse outpatient model under the concept of traditional 
Chinese medicine. The purpose of this paper is to explore 
the role of medical treatment combination in promoting 
the treatment of diabetes from the perspective of health 
economy and public management mechanism.

Keywords: Diabetes, Hierarchical diagnosis, Medical 
treatment combination, reversal clinic.

1. Introduction
Diabetes has become a major social problem in Chi-
na, which now has the largest number of diabetics in 

the world. Although diabetes affects all ages, older 
people are becoming a growing concern and pose a 
growing public health challenge. As of 2021, about 
140 million people aged 20 to 79 in China have been 
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diagnosed with diabetes, with a national prevalence of 
about 12.8 percent.(Xinhuanet.com, 2020) This alarming 
statistic means that one in eight people have diabetes and 
there is an urgent need for effective health interventions. 
Therefore, the aim of this study was to explore commu-
nity-level healthcare interventions to improve diabetes 
management, with a particular focus on older adults, and 
to assess how to access hypoglycemic drugs and potential 
applications of new technologies such as artificial intelli-
gence.

1.1 Current situation of diabetes status in Chi-
na
Surprisingly, diabetes is not a recent social, it started to 
affect people’s healthy at least ten years before. In 1990, 
the overall average who has diabetes reached the 175 
thousand, and around 9 thousand people died due to di-
abetes(Liang, 2023). Up to 2019, the diabetes number 
pumped up to 550 thousand people in female around 
age between 55 to 59, and the male died due to diabetes 
reached 350 thousand at the age of 85 to 89 years. Dia-
betes could affect health more than people ca imagine. In 
1990, the rate of death due to diabetes was 204.71% in to-
tal, and people who become disability resulted by diabetes 
around 456.46 in 1990, unfortunately, the number keeps 
increased to 494.76% in total.
The number of diabetes has kept increasing after 2019, 
there was a news published in 2023 presented has al-
ready over 140 million (Liu, 2023). Compared to type-
1 diabetes, type-2 diabetes is much more common in the 
elderly population. Around 70% of people have type-
2 diabetes, while only 10% of the population had type-1 
diabetes(Dnurse, 2020). This is because type-2 diabetes is 
more easily affected by lifestyle, diet and the time of ex-
ercise. The age distribution of diabetes above 50 is 27%, 
the secondary largest number of populations are the age 
between 30 to 34 years old, which is only 6% lower than 
the age group above 50. There is still 5% population of 
young adults around the age of 18 to 24 years old. (Dnurse, 
2020)
Location could also become an important factor for diabe-
tes, it can deduce how many people may have the poten-
tial risk of diabetes. Through the data in 2022, the place in 
the Northwest in China has the largest number of people 
prevalent in diabetes (Liu and Chai, 1AD). The percent-
age who prevalent it is around 11.1 to 15.3%, which is 9% 
higher compared to the lowest place. The place which less 
people who got diabetes are on the southeast and south-
west of China, they have the lowest values and outliers.
Diabetes could become a serious common social com-
mon problem which affects both living standards and the 
health not only because of the lifestyle, location and age, 
the education and knowledge of diabetes is also limited. 

Around 77.14% of elderly people have awareness of di-
abetes, but only 18.8% of them would like to prevalence 
diabetes. (Yan et al., 2022)This can show clearly how lack 
of information provided around people, also can see in the 
most proportion of people do not realize the importance 
of prevalent diabetes. However, although awareness of 
diabetes around China is nearly 80%, only a half people 
be able to control it which is another situation China has 
facing now. The lack of medicine treatment. In China, lot 
of people are not able to get the condition to treat diabe-
tes, as the good doctors and medicine are more appeared 
in the city like Beijing, Shanghai which has higher cost of 
live and better technology.
Back to the effect that education helps to prevalent diabe-
tes, compared to people’s education level in elementary 
school, there is a 3% increase in the thought of prevalence 
between 17.7% to 21.4%.(Yan et al., 2022). They also got 
more people who control diabetes, about 47.36%, 10% 
higher than people who from elementary school. Further-
more, gender can be another factor affect the diabetes. In 
2022, women have a higher value compared to men on all 
prevalence, awareness and control. The biggest difference 
is between awareness, woman’s average is 12% higher 
than the awareness of men overall.
From all population who have diabetes above 50 years 
old, age around 75 to 79 have the highest number of 
both prevalence and awareness (Yan et al., 2022). About 
19.72% people overall prevalence diabetes, nearly 2% 
higher than the lowest age group from 65 to 69. 77.78% 
people aware this disease, 0.46% higher than the second 
largest percentage of people in 70 to 74 years old.  On 
control diabetes, the highest number of people are greater 
than 80 years old, 43.35%. Age group between 75 to 79 
years old is still the second highest large number of peo-
ple. It is only 2.55% lower than the age group higher than 
80 years old.
Overall, type-2 diabetes is more common compared to 
type-1 diabetes in populations as it can be easily affects 
by the action and daily routine. The location, age, educa-
tion and knowledge of diabetes also are important factors 
which caused the increase of the number of diabetes now 
day. The trend of future diabetes in China will still went 
up though the situation recent years, if government can 
not have solutions to improve this health problem, the sit-
uation will get worse. The treatment situation of diabetes 
is an important and necessary part we need to know to un-
derstand, develop and improve health conditions provided 
for people with diabetes now days.

1.2 Current situation of diabetes status in Chi-
na
It can be seen that diabetes is becoming a growing public 
health problem in China, especially in the elderly popula-
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tion over the age of 65. In addition to public health, this is 
a serious economic challenge. According to the annual re-
port of the National Commission of Health (2018, as cited 
in Luo et al., 2019), the medical management of diabetes 
alone (excluding a range of complications) accounts for a 
staggering 8.5% of China’s total national health expendi-
ture.
However, one of the most significant challenges in man-
aging diabetes among older adults in China is the low rate 
of diagnosis and awareness. Despite increasing efforts to 
promote diabetes screening programs in China over the 
past two decades, there are still many elderly people, es-
pecially those in rural areas, who are unaware of their con-
dition, let alone get an exact diagnosis. This largely delays 
early intervention and treatment and increases the risk of 
serious complications such as cardiovascular disease and 
kidney failure (Luo et al., 2019). According to a national 
study, only about half of older people with diabetes are 
aware of their condition (Li et al., 2022), which is much 
lower than in other countries around the world where dia-
betes is prevalent, such as Australia, where about 72% of 
patients are diagnosed (Sainsbury et al., 2020).
The problem is more acute in rural areas, where the med-
ical infrastructure is less developed and regular check-
ups are rare. Taking Liaoning Province as an example, the 
awareness rate of diabetes among the elderly population 
in rural areas was significantly lower, and there was a 
significant gender difference in diagnosis rate. In contrast, 
awareness campaigns in urban centers such as Shenzhen 
have produced better results, but even there, issues such as 
limited understanding of diabetes symptoms persist (Shi et 
al., 2020). In addition, it is important to note that although 
studies such as the nationally representative cross-section-
al survey (Wang et al., 2017) show that the prevalence of 
diabetes is generally higher in areas with higher average 
economic status, In rural areas, however, the disease is 
likely to go undetected due to poor overall health aware-
ness, leading to an underestimation of the prevalence.
Access to medical resources, including outpatient care and 
essential medicines such as hypoglycemic drugs, is anoth-
er key challenge in managing diabetes in the elderly. The 
China Country Assessment Report on Ageing and Health 
(World Health Organization, 2016) highlights disparities 
in healthcare service usage between affluent and less af-
fluent elderly populations. This is especially true in the 
management of chronic diseases in the elderly, wealthier 
elderly individuals access outpatient services 1.6 times 
more frequently and inpatient services 3.8 times more  fre-
quently than their poorer counterparts. In terms of access 
to specialist treatment for diabetes, although inadequate 
regardless of economic status, older people in rural areas 
are twice as likely as urban residents to forgo long-term 

treatment for chronic diseases because of poverty (Zeng et 
al., 2015)
In addition, the cost and availability of hypoglycemic 
drugs is another important barrier to the effective man-
agement of diabetes. A study of the accessibility of eight 
anti-diabetic drugs in Shaanxi Province in western China 
found that the accessibility of essential drugs in public 
health facilities was about 60-70% (Yang et al., 2019). 
However, the affordability of drugs varies significantly 
between patients. For example, the cost of a month’s met-
formin supply is 1.36-2.04 days’ salary for urban residents 
(measured by the minimum wage standard for public ser-
vants in Shaanxi Province), but it requires 2.75-4.13 days’ 
income for rural residents, at least more than 10% of the 
monthly income.
China’s medical insurance coverage of diabetes-related 
treatment has been improving year by year, but there are 
still significant differences between different regions and 
insurance types. Basic medical insurance for urban work-
ers (UEBMI) and basic medical insurance for urban and 
rural residents (URBMI) are the most important types of 
medical insurance (World Health Organization, 2016). 
The coverage rate of medical insurance for urban workers 
is relatively high, and the reimbursement ratio can reach 
about 80%, especially in big cities.In contrast, the medical 
insurance coverage in rural areas is low, and although the 
new Rural Cooperative medical care system (NRCMS) 
has reduced the burden of rural patients to a certain ex-
tent, the reimbursement ratio is still limited and the out-
of-pocket costs for diabetics are high (Zhang et al., 2014). 
A study from Tongxiang City near Shanghai (Wu et al., 
2018) showed that in urban basic medical insurance, pa-
tients’ out-of-pocket expenses accounted for 22.74% and 
30.94% of the total inpatient and outpatient expenses, re-
spectively. On the contrary, the out-of-pocket ratio of ur-
ban residents with basic medical insurance is higher, with 
the out-of-pocket ratio of inpatient expenses at 42.38% 
and outpatient expenses at 48.52%.
On the other hand, the price of diabetes drugs has de-
creased significantly through national policies such as 
centralized drug procurement. However, the coverage of 
high-priced diabetes drugs (such as GLP-1 receptor ago-
nists) is low in the medical insurance for urban and rural 
residents, while the coverage of these drugs is wider in the 
medical insurance for urban workers (Lu, 2023). There-
fore, patients with diabetes in both rural and urban areas 
still face greater pressure in terms of the financial burden 
of long-term treatment.
In conclusion, diabetes presents a significant public health 
and economic challenge in China, particularly among the 
elderly population. Despite efforts to improve diagnosis 
and management, substantial gaps remain, especially in 
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rural areas where access to healthcare services and es-
sential medications is limited. The financial burden of 
diabetes treatment continues to be a barrier for many, as 
differences in insurance coverage and the affordability of 
medications persist. To address these issues, the key re-
search question is: How can improvements in early diag-
nosis, healthcare access, and medical insurance coverage 
reduce the economic and health burden of diabetes among 
elderly populations in China, particularly in rural areas?

2. Causes for the challenge of diabetes 
management in China

2.1 High incidence of diabetes in China
In the Chinese context, there is a distinct familial aggre-
gation of diabetes, with genetic elements playing a pivotal 
role in its etiology. Empirical research indicates that the 
presence of diabetic individuals within a family, partic-
ularly those with type 2 diabetes, markedly elevates the 
disease risk for other family members. The clinical data 
reveals that over half of the patients exhibit a family his-
tory of diabetes, and the concordance rate for the onset of 
the disease in monozygotic twins exceeds 90%. Moreover, 
the incidence of diabetes in individuals with a family his-
tory is triple that observed in the general population(Mou 
et al., 2019).
Consequently, the outcomes of pertinent genome-wide 
association investigations have elucidated that the genetic 
predisposition loci for diabetes mellitus vary across di-
verse ethnic groups. Notably, the rs3765467 locus of the 
GLP1R gene has been confirmed to be correlated with the 
susceptibility to T2DM specifically in the Han Chinese 
population of China(Zheng et al., 2021).All these indica-
tors collectively underscore the heightened vulnerability 
of the Chinese populace to diabetes, serving as a pivotal 
determinant in the substantial prevalence of the disease 
within the country.
In consonance with the incessant evolution and advance-
ment of the era, China has witnessed a marked enhance-
ment in its economic stature, transitioning from a state of 
mere subsistence in the rigorous clime of the 20th century 
to an era of relative affluence with adequate sustenance 
and amenities in the 21st century. Concomitantly, as the 
standard of living has escalated, the dietary composition 
of the Chinese populace has experienced substantial meta-
morphosis. In bygone eras, the primary sources of caloric 
intake, protein, and fat in the diet were predominantly 
of plant origin. However, in contemporary times, there 
is a discernible shift towards an increasing reliance on 
animal-based sources, accompanied by an excess of total 

caloric consumption. It is now common for individuals to 
indulge in foods that are high in sugar, fat, and calories. 
This alteration in dietary composition has precipitated a 
rise in obesity prevalence and has heightened the risk of 
diabetes.
Furthermore, the heightened pace of urbanization and 
modernization has catalyzed a shift in the lifestyle patterns 
of individuals, marked by a notable decrease in everyday 
physical activities such as walking and cycling, and the 
advent of sedentary occupations and lifestyles. This di-
minished engagement in physical activity results in inad-
equate energy expenditure, thereby exacerbating the inci-
dence of obesity. All these unhealthy lifestyles contribute 
to the important risk factor for diabetes - obesity, most of 
which is manifested in the accumulation of abdominal fat, 
which may cause insulin resistance in the liver and muscle 
tissue, leading to hyperinsulinemia, and is directly related 
to the risk of diabetes through various pathways(Tabata et 
al., 2009).
In recent years, China has faced a serious aging popula-
tion problem, and the incidence of diabetes has continued 
to rise. According to the 2023 Statistical Bulletin on Civil 
Affairs Development, by the end of 2023, the number of 
people aged 60 or above in China had reached 297 mil-
lion, accounting for 21.1% of the total population, show-
ing a trend of rapid aging. At the same time, according to 
data from the International Diabetes Federation (IDF), the 
number of diabetes patients in China has exceeded 140 
million, with a prevalence rate of 12.8%. As people age, 
their metabolic ability gradually declines, the function of 
the pancreas weakens, the level of insulin secretion de-
creases, and the sensitivity of the corresponding receptors 
also decreases, so the ability to regulate blood sugar also 
decreases accordingly. According to research, the inci-
dence of diabetes among people over 60 is significantly 
higher than that of other age groups. The incidence of 
diabetes among China’s population aged 60 or above is 
close to 20%, far higher than that of the age groups of 40-
59 and 20-39. This indicates that as the proportion of the 
elderly population increases, the number of diabetes pa-
tients will also rise.

2.2 Lack of health care equity in diabetes
The healthcare for diabetes management in China is 
lacking in fairness, with unequal distribution of medical 
resources between urban and rural areas, and varying effi-
ciency in accessing treatment and medication for residents 
in different regions. The following two aspects are partic-
ularly evident:
The first is the unevenly distribution of high-quality re-
sources. Most of the resources are concentrated in large 
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medical institutions in developed areas, including hu-
man resources, material resources, financial resources, 
technical resources and information resources(Li, 2021).
While the primary medical institutions, which are the first 
treatment for most diabetes patients, are scarce in terms of 
various resources.
The second issue concerns drug-related challenges, in-
cluding the difficulty in procuring certain medications. 
It is particularly arduous to obtain specialized drugs, as 
the prescription of insulin and hypoglycemic agents is 
typically not available at primary-level health and medi-
cal facilities. To access these medications, residents must 
obtain a referral from the community health service center 
and then visit a higher-level hospital. For economically 
disadvantaged families, the long-term use of these drugs 
can impose a significant financial burden.

2.3 Underdeveloped social support framework
Diabetes is an incurable disease, and diabetic patients 
need to manage themselves for life to control their blood 
sugar levels. Therefore, a social support system that helps 
patients manage themselves is very important. The effec-
tiveness of patients’ self-management is affected by var-
ious shortcomings, such as insufficient popularization of 
health education leading to information blockage and lack 
of knowledge. From the relationship between diabetes 
knowledge and self-management behavior, some studies 
have found that diabetes knowledge is positively related 
to patients’ self-management behavior(Yao, 2020). Some 
patients may have difficulty obtaining scientific diabetes 
management knowledge, which may cause them to be 
blind and arbitrary in their treatment, affecting the treat-
ment effect. Insufficient family support may lead to a de-
cline in patients’ compliance, and a lack of support from 
the family and society may make patients easily become 
complacent during treatment, leading to a decline in treat-
ment compliance and poor blood sugar control. An imper-
fect medical insurance system may limit diabetic patients’ 
utilization of primary medical services, thereby reducing 
their sense of social support, which is not conducive to 
their self-management.

2.4 New ideas for treating diabetes in China
In order to alleviate the urgent problems caused by the 
social background of China and the disadvantages of dia-
betes itself, the Chinese government has embarked on an 
unprecedented path and devoted itself to it.
This new program developed by the Chinese government 
is committed to using the power of hierarchical diagnosis 
and treatment to radiate more people in diabetes preven-
tion and treatment, and at the same time, it uses the form 

of medical treatment combination to develop a new model 
of diabetes treatment, reduce the prevalence of diabetes in 
China and improve the level of diabetes treatment.
In order to encourage the promotion of hierarchical di-
agnosis and treatment and the construction of medical 
treatment combination, the Chinese government issued 
a notice (2016) on promoting the pilot of hierarchical di-
agnosis and treatment, promoting the implementation of 
hierarchical medical care on a small scale nationwide. In 
the same year, the Medical Administration Department 
also issued policies emphasizing the importance of estab-
lishing urban-rural medical consortia. Then the Chinese 
government announced the pilot construction of urban 
medical consortia (Xue, 2019). On December 29, 2023, 
the Chinese government announced the comprehensive 
promotion of the construction of close county-level med-
ical and health communities and provided guidance (Zhu, 
2023). For many years, the Chinese government has been 
committed to leveraging the enormous potential of tiered 
diagnosis and treatment and medical consortia in the treat-
ment of chronic diseases, and providing policy and finan-
cial support to hospitals. Today, in many cities in China, 
the hierarchical diagnosis and treatment and medical treat-
ment combination model has taken shape, especially in 
the treatment of diabetes.
In China, the medical treatment combination specializing 
in the treatment of diabetes is called the reversal clinic, 
and “reversal” means to “reverse” the dilemma of lifelong 
medication for diabetic patients into lifelong management. 
It helps diabetics, especially type 2 diabetics, achieve the 
goal of controlling blood sugar through the combination 
of traditional Chinese medicine and western medicine. 
There are two special cases that show the reversal clinic 
in China.
One of the reversal clinics is called The Jinshan Commu-
nity Reversal Clinic which located in Fuzhou, the capital 
of Fujian Province (Tencent, 2023). The Jinshan Commu-
nity Reversal Clinic in is the first medical treatment com-
bination located in a community service center that has 
been reported in China. It is jointly constructed by a large 
Chinese medicine hospital and Jinshan Community Ser-
vice Center, and has developed a human capsule instru-
ment combining Chinese medicine diagnosis for diabetes 
detection. And the biggest feature of this reversal clinic 
is the “three teacher co management” treatment model, 
where the chief physician, nutritionist, and traditional Chi-
nese medicine practitioner jointly diagnose and develop a 
private blood sugar control plan for the patient. It greatly 
improves the convenience of residents’ medical treatment 
and has significant therapeutic effects.
The other of reversal clinics located in Jiangsu Provincial 
Hospital of Integrated Traditional Chinese and Western 
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Medicine, is the earliest known diabetes medical treat-
ment combination in China (Medical, 2024). There are 
experts and authors, and a continuous stream of patients. 
Different from Jinshan Reversal Clinic, Nanjing Reversal 
Clinic did not sink to grass-roots communities or rural 
areas, but formed an independent department within the 
hospital to accept diabetic patients with chronic disease. 
Although this method cannot well reflect the convenience 
of patients’ medical treatment, as the earliest reverse clin-
ic, Nanjing Reverse Clinic still shows its great function of 
sharing the hospital’s diabetes treatment.
At present, the hierarchical diagnosis and treatment sys-
tem and the medical consortium model are not yet mature, 
and many deficiencies can still be found from their pilot 
implementation process. For example, hierarchical diag-
nosis and treatment require efficient operation methods, 
the enthusiasm of grassroots medical personnel still needs 
to be mobilized, and the formation of medical consortia 
requires strong medical resources and government financ-
es as support. But we can still see its enormous superiority 
in sharing the enormous pressure of medical treatment in 
hospitals, improving the convenience of medical treatment 
for the public, and promoting the health of the lower-class 
people. With the development of the times and technolo-
gy, the popularization of medical consortia is imperative, 
which is a huge dividend for people.

3. Limitation of Medical Treatment 
Combination
While the policy of Medical Treatment Combination could 
be promising, there are a few limitations that need to be 
noted during policy implementation. To begin with, as all 
hospitals involved in this combination are nationalized 
and public, the concern of inefficiency in the public mar-
ket would persist. The reason behind this is that healthcare 
workers need to spend more time handling affairs brought 
by more regulations than private hospitals. Moreover, 
this inefficiency may be exacerbated when hospitals from 
different backgrounds work together. At the beginning 

of the combining process, the problem of lagging policy 
unity would emerge. Later, not only would it be hard for 
hospitals to develop a new set of standards, but also health 
service workers may find it hard to understand those new 
differences.
Additionally, the appearance of medical treatment combi-
nations may break the traditional hierarchy in healthcare. 
Hierarchy shapes the delivery of care, what is prioritized, 
and who receives care (Essex et al., 2023). In other words, 
patients with more complicated illnesses (e.g. cancer) tend 
to go to big hospitals in the city and receive proper treat-
ment from doctors with higher expertise. However, after 
the implementation of the medical treatment combination, 
healthcare workers with higher expertise are assigned ad-
ditional tasks. While in this way patients going to smaller 
hospitals could receive better treatment, patients who need 
doctors with higher expertise more desperately may need 
to wait.
Last but not least, when most hospitals in a specific area(e.
g. province) work as a unity, the state monopoly appears. 
This could lead to two main concerns. Firstly, X-ineffi-
ciency ( as shown by the Figure.1, the actual cost is higher 
than the potential cost) may arise. One main reason be-
hind this inefficiency is the lack of competition from other 
hospitals, and the monopolist has no incentives to cut 
down costs. Although this increasing cost may not directly 
result in a big increase in healthcare prices as those hos-
pitals are public, additional costs could indirectly result 
in higher tax rates to cover additional costs. In addition, 
state monopoly incurs a deadweight loss. As shown by the 
Figure.2 , the state monopoly price would be lower than 
the traditional profit-maximizing point(point X) as public 
hospitals are not built to maximize profit, but instead built 
with the purpose of public welfare. At the same time, the 
state monopoly price would be a little bit higher than the 
socially optimal price(point Y) as a result of X-inefficiency. 
In this sense, the deadweight loss(shown by the red area 
on Figure.2) persists for medical treatment combinations, 
though less than the traditional monopoly market.
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Figure. 1 X-Inefficiency

Figure. 2 Point X is profit-maximizing point, Point Z is state monopoly equilibrium point, 
Point Y is socially optimal point

4. Possible New Solutions

4.1 Telehealth technology
With technology proven to be an effective tool during 
pandemics, perhaps more attention should be paid to 

telehealth technology once again. Numerous studies have 
shown telehealth technology could be an effective solu-
tion. A study focusing on web-based training for diabetes 
primary healthcare providers in China by Wei et al. (2019), 
suggests remote training is especially effective for village 
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doctors than township doctors. As medical treatment com-
bination also focuses on patients from remote rural areas, 
improving the quality of treatment in rural areas could 
be potentially better as it addresses the root cause of the 
problem. At the same time, a study conducted by Ciemins 
et al. (2018), suggests telehealth technology could be also 
effective as an auxiliary tool for patients. In this study, the 
telehealth program helps rural diabetes patients to lose 
weight. Although two rural groups lose less body weight 
than the urban group, the body weight rural patients lose 
is not negligible.

4.2 Medicine Vending Machine
It has been brought to our attention that there have been 
considerable amounts of patents issued for medicine vend-
ing machines in China within the last two years. Some 
latest updates for intelligent medicine machines include 
setting up an illness database that applies to different hos-
pitals, building a medicine matching and verification sys-
tem(State Intellectual Property Office of China, 2023b), 
constructing a medicine storage and replenishing sys-
tem(State Intellectual Property Office of China, 2023c), 
and other inventive systems such as a system to maintain 
proper humidity(State Intellectual Property Office of Chi-
na, 2023a). Under the context of diabetes patients, their 
main difficulty is fetching drugs. Under current policy, 
diabetes patients need to go to big hospitals(usually in 
cities) to fetch prescriptions and then the right dose of 
drugs. In this sense, what diabetes patients truly need is 
not doctors with higher expertise, but easier access to a 
sustainable supply of drugs. Thus, once well-established 
medicine vending machines are put into use in remote 
areas, the issue of lack of access to medicine should be 
alleviated.
Acknowledgement
We would like to express our sincere gratitude to Profes-
sor Antonio Trujillo and Teaching Assistant Tom for their 
valuable guidance and advice during all stages of the proj-
ect.
We would also like to extend our appreciation to every 
teammate who contributed to the development of this es-
say.Yuki’s contributions were crucial in shaping the back-
ground and context of the essay, providing a solid foun-
dation for the discussion. Bella offered valuable insights 
into the current diabetes treatment situation in China, 
enhancing our understanding of the issue. Christie con-
ducted a comprehensive analysis of the underlying causes 
of the current situation, bringing depth to our exploration. 
Gloria provided practical solutions, supported by specific 
case studies, which greatly enriched the understanding of 
medical treatment combinations for us. Alice evaluated 

the existing solution and proposed alternative approach-
es, supplementing her analysis with graphs she created 
herself. Therefore Yuki, Bella, Christie, Gloria and Alice 
contributed equally to this work and should be considered 
co-first authors.
This essay could not be finished without those collective 
efforts, and we are appreciative of everyone’s work.

References
[1]Ciemins, E. L., Coon, P. J., Coombs, N. C., Holloway, B. L., 
Mullette, E. J., & Dudley, W. N. (2018). Intent-to-treat analysis 
of a simultaneous multisite telehealth diabetes prevention 
program. BMJ Open Diabetes Research & Care, 6(1), e000515. 
https://doi.org/10.1136/bmjdrc-2018-000515
[2]Department of Medical Administration. (2016, August). 
Notice on Promoting the Pilot Work of Graded Diagnosis and 
Treatment. http://www.nhc.gov.cn/yzygj/s3593g/201608/7d264b
533a3b403cb8348d40cfb9a9d3.shtml
[3]Derges, J., Kidger, J., Fox, F., Campbell, R., Kaner, E., 
Taylor, G., McMahon, C., Reeves, L., & Hickman, M. (2017). 
“DrinkThink” alcohol screening and brief intervention for young 
people: a qualitative evaluation of training and implementation. 
Journal of Public Health, 40(2), 381–388. https://doi.
org/10.1093/pubmed/fdx090
[4]Du, Y., Zhou, Q., Cheng, W., Zhang, Z., Hoelzer, S., Liang, Y., 
Xue, H., Ma, X., Sylvia, S., Tian, J., & Tang, W. (2022). Factors 
Influencing Adoption and Use of Telemedicine Services in Rural 
Areas of China: Mixed Methods Study. JMIR Public Health and 
Surveillance, 8(12), e40771. https://doi.org/10.2196/40771
[5]Essex, R., Kennedy, J., Miller, D., & Jameson, J. (2023). 
A Scoping Review Exploring the Impact and Negotiation of 
Hierarchy in Healthcare Organisations. Nursing Inquiry, 30(4), 
1–10. https://doi.org/10.1111/nin.12571
[6]Hu, X., Meng, L., Wei, Z., Xu, H., Li, J., Li, Y., Jia, N., Li, H., 
Qi, X., Zeng, X., Zhang, Q., Li, J., & Liu, D. (2022). Prevalence 
and potential risk factors of self-reported diabetes among elderly 
people in China: A national cross-sectional study of 224,142 
adults. Frontiers in Public Health, 10, 1051445. https://doi.
org/10.3389/fpubh.2022.1051445
[7]Khan, M. M., Roberson, S., Reid, K., Jordan, M., & Odoi, A. 
(2021). Geographic disparities and temporal changes of diabetes 
prevalence and diabetes self-management education program 
participation in Florida. PLOS ONE, 16(7), e0254579. https://
doi.org/10.1371/journal.pone.0254579
[8]Li, C. (2021). Study on the Fairness of Diabetes Health 
Care in China. https://link.cnki.net/doi/10.26994/d.cnki.
gdlyu.2021.000010
[9]Li, M., Zhang, X., Tang, H., Zheng, H., Long, R., Cheng, 
X., Cheng, H., Dong, J., Wang, X., Zhang, X., Pascal 
Geldsetzer, & Liu, X. (2024). Quality of primary health 
care for chronic diseases in low-resource settings: Evidence 

8



Dean&Francis

068

ISSN 2959-409X

from a comprehensive study in rural China. PLoS ONE, 
19(7), e0304294–e0304294. https://doi.org/10.1371/journal.
pone.0304294
[10]Liang, S. (2023, June 5). Diabetes in China: Burden 
Analysis between 1990 and 2019 and Incidence Prediction 
between  2020  and  2030 .  Ht tps : / /Www.chinagp .ne t /
EN/10.12114/J.issn.1007-9572.2023.0009; School of Public 
Health and Management, Guangzhou University of Chinese 
Medicine, Guangzhou 510006, China. https://www.chinagp.net/
EN/10.12114/j.issn.1007-9572.2023.0009
[11]Liu, J. (2023). The incidence rate of diabetes in China has 
risen to more than 140 million. Cctv.com. https://news.cctv.
com/2023/11/14/ARTIOKJNidhpY6xy7TKnTPha231114.shtml
[12]liu, jinli, & chai, zhonglin. (1 C.E.). Patial Distribution 
(a), Local Moran Analysis (b) and Hot Spot Analysis (c) 
of the Prevalence of Diabetes in China for 2020, 2025 and 
2030. (min liu, chao li, yanan wang, mingwang shen, guihua 
zhang, & lei zhang, Eds.). https://pubmed.ncbi.nlm.nih.
gov/36817869/#&gid=article-figures&pid=fig-1-uid-0
[13]Lu, C.-F. (2023). China on the Move: Lessons from China’s 
2023 National Negotiation of Drug Prices. Natlawreview.com; 
National Law Review. https://natlawreview.com/article/china-
move-lessons-chinas-2023-national-negotiation-drug-prices
[14]Luo, Z., Fabre, G., & Rodwin, V. G. (2019). Meeting the 
Challenge of Diabetes in China. International Journal of Health 
Policy and Management, 9(2), 47–52. https://doi.org/10.15171/
ijhpm.2019.80
[15]Medical. (2024). On April 12, the first diabetes reversal 
clinic in Jiangsu Province was opened in Jiangsu Integrated 
Tradit ional  Chinese and Western Medicine Hospital | 
Strategies | Mitigation | Yes | Reversal | diabetes | - Health 
sector. Cn-Healthcare.com. https://www.cn-healthcare.com/
articlewm/20220410/content-1336696.html
[16]Mou, Y., Ye, Z., Lin, M., Li, Z., & Zhu, F. (2019). Progress 
in Diabetes Epidemiology. Diabetes New World, 04 vo 22, 196–
198. https://doi.org/10.16658/j.cnki.1672-4062.2019.04.196
[17]Sainsbury, E., Shi, Y., Flack, J., & Colagiuri, S. (2020). 
The diagnosis and management of diabetes in Australia: 
Does the “Rule of Halves” apply?. Diabetes Research and 
Clinical Practice, 170, 108524. https://doi.org/10.1016/
j.diabres.2020.108524
[18]State Intellectual Property Office of China. (2022, July 
16). State Intellectual Property Office of China publishes 
China Med Safe Tech’s patent application for parallel medicine 
dispensing mechanism, medicine discharging and selling 
machine and control method. Proquest.com. https://www.
proquest.com/wire-feeds/state-intellectual-property-office-china/
docview/2690138756/se-2
[19]State Intellectual Property Office of China. (2023a, May 6). 
State Intellectual Property Office of China publishes Shengye 
Tech Changshu’s patent application for constant-temperature 
intelligent medicine selling machine based on image recognition 

system. Proquest.com. https://www.proquest.com/wire-feeds/
state-intellectual-property-office-china/docview/2811137255/
se-2
[20]State Intellectual Property Office of China. (2023b, August 
23). State Intellectual Property Office of China receives Yan 
Ruman’s patent application for intelligent medicine purchasing 
method based on self-service medicine selling machine. 
Proquest.com. https://www.proquest.com/docview/2857749976
?parentSessionId=ThfXIaLf%2FBdqzKFs4bpNDk7DbFXi3u4S
wo2XgJ4%2FMpY%3D&sourcetype=Wire%20Feeds
[21]State Intellectual Property Office of China. (2023c, 
November 23). State Intellectual Property Office of China 
publishes Guangzhou Xiao Wecang Intelligent Drug Store 
Tech’s patent application for control method of multifunctional 
medicine selling machine. Proquest.com. https://www.proquest.
com/wire-feeds/state-intellectual-property-office-china/
docview/2892180539/se-2
[22]Sun, Y., Ni, W., Yuan, X., Chi, H., & Xu, J. (2020). 
Prevalence, treatment, control of type 2 diabetes and the risk 
factors among elderly people in Shenzhen: results from the 
urban Chinese population. BMC Public Health, 20(1). https://
doi.org/10.1186/s12889-020-09045-1
[23]Tabata, S., Yoshimitsu, S., Hamachi, T., Abe, H., Ohnaka, K., 
& Kono, S. (2009). Waist circumference and insulin resistance: 
a cross-sectional study of Japanese men. BMC Endocrine 
Disorders, 9(1). https://doi.org/10.1186/1472-6823-9-1
[24]Tencent. (2023, November 14). “Lifelong medication” has 
changed into “lifelong management”. The first diabetes reverse 
clinic in Fujian has been open for half a year, and many people 
have benefited from it. Tencent News. Qq.com. https://new.
qq.com/rain/a/20231114A05NOK00
[25]Wang, L., Gao, P., Zhang, M., Huang, Z., Zhang, D., Deng, 
Q., Li, Y., Zhao, Z., Qin, X., Jin, D., Zhou, M., Tang, X., Hu, Y., 
& Wang, L. (2017). Prevalence and Ethnic Pattern of Diabetes 
and Prediabetes in China in 2013. JAMA, 317(24), 2515. https://
doi.org/10.1001/jama.2017.7596
[26]Wang, Q., Zhang, X., Fang, L., Guan, Q., Guan, L., & Li, Q. 
(2018). Prevalence, awareness, treatment and control of diabetes 
mellitus among middle-aged and elderly people in a rural 
Chinese population: A cross-sectional study. PLOS ONE, 13(6), 
e0198343. https://doi.org/10.1371/journal.pone.0198343
[27]Wei, M.-H., Chen, X.-Z., Zhan, X.-X., Zhang, Z.-X., Yu, 
S.-J., & Yan, W.-R. (2019). The effect of a web-based training 
for improving primary health care providers’ knowledge about 
diabetes mellitus management in rural China: A pre-post 
intervention study. PLOS ONE, 14(9), e0222930. https://doi.
org/10.1371/journal.pone.0222930
[28]World Health Organization. (2016). China country 
assessment report on ageing and health. Www.who.int. https://
www.who.int/publications/i/item/9789241509312
[29]Wu, H., Eggleston, K. N., Zhong, J., Hu, R., Wang, C., 
Xie, K., Chen, Y., Chen, X., & Yu, M. (2018). Direct medical 

9



Dean&Francis

069

Zhu Yuchen, Jiang Fengyun, Zhang Xingyu, Jiang Jingyan, Yao Jianru

cost of diabetes in rural China using electronic insurance 
claims data and diabetes management data. Journal of Diabetes 
Investigation, 10(2), 531–538. https://doi.org/10.1111/jdi.12897
[30]Xue, Y. (2019). Notice on Launching Pilot Projects for 
Urban Medical Consortium Construction, State Council 
Departmental Document, China Government Website. Www.
gov.cn. https://www.gov.cn/zhengce/zhengceku/2019-10/08/
content_5437013.htm
[31]Yan, Y., Wu, T., Zhang, M., Li, C., Liu, Q., & Li, F. (2022). 
Prevalence, Awareness and Control of Type 2 Diabetes Mellitus 
and Risk Factors in Chinese Elderly Population. BMC Public 
Health, 22(1). https://doi.org/10.1186/s12889-022-13759-9
[32]Yang, C., Hu, S., Zhu, Y., Zhu, W., Li, Z., & Fang, Y. 
(2019). Evaluating access to oral anti-diabetic medicines: A 
cross-sectional survey of prices, availability and affordability 
in Shaanxi Province, Western China. PLOS ONE, 14(10), 
e0223769. https://doi.org/10.1371/journal.pone.0223769
[33]Yao, J. (2020). The factors influencing the effect of the 
comunity-based type-2 diabetes mellitus management:A cross-
sectional study in Shandong province,China. https://link.cnki.
net/doi/10.27272/d.cnki.gshdu.2020.006910
[34]Zeng, H., Zheng, R., Guo, Y., Zhang, S., Zou, X., Wang, N., 
Zhang, L., Tang, J., Chen, J., Wei, K., Huang, S., Wang, J., Yu, L., 
Zhao, D., Song, G., Chen, J., Shen, Y., Yang, X., Gu, X., & Jin, 
F. (2015). Cancer survival in China, 2003-2005: a population-
based study. International Journal of Cancer, 136(8), 1921–1930. 
https://doi.org/10.1002/ijc.29227
[35]Zhang, L., Wang, Z., Qian, D., & Ni, J. (2014). Effects of 
changes in health insurance reimbursement level on outpatient 

service utilization of rural diabetics: evidence from Jiangsu 
Province, China. BMC Health Services Research, 14(1). https://
doi.org/10.1186/1472-6963-14-185
[36]Zheng, W., Zheng, C., & Zhou, X. (2021). The association 
of GLP1R gene polymorphism with the risk of type 2 diabetes 
mellitus and blood glucose, serum lipids, islet function 
in Chinese Han population. Journal of Wenzhou Medical 
University, 11 vo 51, 896–901.
[37]Survey Report on Population Characteristics, Blood Glucose 
Monitoring and Medication Habits of Internet diabetes Patients 
in China 2020- Official Website of Sugar Nurses (2020). Dnurse.
com. http://www.dnurse.com/v2/article/detail/26322
[38]Where did China’s nearly 130 million diabetes patients’ 
“sweet troubles” come from- Xinhua News Agency (2020). 
Xinhuanet.com.
http: / /www.xinhuanet .com/pol i t ics /2020-11/14/
c_1126738536.htm#:~:text=%E4%BB%8E%E6%82%A3
%E7%97%85%E7%89%B9%E7%82%B9%E7%9C%8B
[39]Zhou, X., Guan, H., Zheng, L., Li, Z., Guo, X., Yang, H., 
Yu, S., Sun, G., Li, W., Hu, W., Guo, L., Pan, G., Xing, L., 
Zhang, Y., & Sun, Y. (2014). Prevalence and awareness of 
diabetes mellitus among a rural population in China: results from 
Liaoning Province. Diabetic Medicine, 32(3), 332–342. https://
doi.org/10.1111/dme.12599
[40]Zhu, Y. (2023). Guiding Opinions on Comprehensively 
Promoting the Construction of Close County level Medical and 
Health Communities _ State Council Departmental Document _ 
China Government Website. Www.gov.cn. https://www.gov.cn/
zhengce/zhengceku/202312/content_6923447.htm

10




