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Abstract

Colorectal cancer stoma patients, as a special disease population, have digital medical products applied in them in foreign 
countries. This paper introduces the advanced application of digital medicine in the field of colorectal cancer stoma patient 
care and the current situation of digital therapy development at home and abroad, analyzes and points out the challenges 
and development of digital medicine in the field of colorectal cancer stoma care in China and the future outlook, summarizes 
and points out the application prospect and development trend, aiming to promote the development of digital medicine in 
colorectal cancer stoma care in China to provide reference.  
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Preface

Colorectal cancer (CRC) is a major health burden 
worldwide. According to the Global Oncology Epidemiology 
Statistics released by the International Agency for Research 
on Cancer (IARC) of the World Health Organization, there 
were 1,931,600 new cases and 935,200 deaths of colorectal 
cancer worldwide in 2020. The third and second place of 
all malignant tumors, respectively [1]. Colorectal cancer 
ranks third in the ranking of new cancer cases and deaths 
by gender in the United States in 2023 [2] Colorectal cancer 
is the third most common cancer by gender in the United 
States in 2023. Preventive colostomy rates are increasing 
as treatment paradigms are updated [3]. Findings indicate 

that approximately 700,000 people in Europe live with a 
stoma, while more than 1 million in the United States have 
a stoma [4]. In 2020, there will be about 560,000 new cases 
of colorectal cancer in China [5]. The care of complications 
after stoma surgery is extremely important in maintaining 
the quality of life of stoma patients later. The incidence of 
stoma complications after stoma surgery has been reported 
to be 21%-70%, and common complications include 
stoma prolapse, parastomal hernia, stoma retraction, high 
stoma discharge and bleeding [6]. In the United States, 
complications from stoma surgery alone account for up 
to $1 billion in medical expenditures [7]. Patients with 
ostomy bags are most concerned about returning to work, 
productivity, and concerns about their social and personal 
lives due to the presence of the ostomy bag [8]. Factors such 
as daily coping styles, acceptance and patient education by 
ostomy specialists have been identified as ways to improve 
health-related quality of life for patients with ostomy bags, 
but few technologies or medical devices better improve 
health-related quality of life for patients with ostomy 
bags [9,10]. The concept of rapid recovery has resulted in 
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shorter hospital days and increased need for post-discharge 
continuing care for colorectal cancer patients, and there is a 
lack of effective means of continuing care for patients.

Application of Digital Medicine in Colorectal 
Cancer Care

Digital health is the emerging field of interdisciplinary 
treatment of disease and health promotion through multiple 
digital technologies. It is defined in the Global Strategy for 
Digital Health published by the World Health Organization 
(WHO) as the field of knowledge and practice for improving 
health associated with the development and application 
of digital technologies [11]. Digital health in a broad sense 
includes a wide range of technologies, namely mobile health, 
health information technology, wearable devices, telehealth, 
telemedicine, and personalized medicine [11]. Digital health 
combines digital technology with knowledge from various 
disciplines such as medicine, psychology and informatics 
to monitor, intervene and predict patient behavior through 
mobile electronic devices (smartphones, bracelets, etc.) and 
mobile applications, etc. [12] can greatly compensate for the 
need for continuity of care. With the development of digital 
health care, a series of digital health care products have 
started to be put into R&D and production in the nursing 
field, and have achieved better expected results in foreign 
studies. This review addresses the application of digital 
health care to colorectal cancer disease.

Wearable Devices in Ostomy Products 

Mobile health is an important medium for home 
rehabilitation as a branch of digital health, including 
wearable devices for health services. The earliest conception 
of wearable technology dates back to the 1960s and was 
first proposed by Edward O’Thorp [13]. In the medical field, 
wearable devices are used to achieve multi-parameter, real-
time, online, accurate and intelligent detection and analysis 
of human physiological and pathological information by 
wearing them directly on the body, using various technical 
supports such as recognition, transmission sensing, cloud 
uploading and information storage, and can be used for 
self-diagnosis and self-monitoring, helping healthcare 
professionals to regulate, intervene and even treat patients 
through them [14,15] .

Health and Technologies Medical has introduced a 
wearable colostomy device that provides assessment, 
reminders, health education, and can significantly reduce 
hospital readmissions and emergency department (ED) 
visits within 30 days of stoma surgery, among other features 
[16]. One of the main products is the wearable informational 
ostomy bag, which is a two-piece ostomy bag, divided into 
a wearable remote output monitor (ostomy bag) and a 

wearable epidermal monitor (ostomy chassis). The wearable 
remote output monitor (ROM) this ostomy bag collects 
ostomy data for patients and their medical team in addition to 
the traditional ostomy bag function of collecting excrement. 
The wearable Remote Output Monitor connects wirelessly to 
the “11health” app, allowing patients to view their personal 
status, including the risk of dehydration and intestinal 
strictures. The healthcare team can also view patient data 
through the 11 health clinical interface, a remote patient 
monitoring platform that complies with the U.S. Health 
Insurance Circulation and Accountability Act. Wearable 
Peristomal Skin Monitor (PSM) This device distinguishes 
itself from traditional stoma chassis as part of a two-piece 
stoma care product, the Peristomal Skin Monitor (PSM) works 
with a Remote Output Monitor (ROM) and communicates 
with the “11health” app to track patient health data. Based 
on cloud algorithms, classification and alerts monitor patient 
skin health in real time. Research [6] showed that most 
ostomy patients experience ostomy bag leakage (defined 
as discharge from the stoma on the adhesive of the device 
and/or their clothing or bedding). Peristoma dermatitis 
is the most common complication of stoma complications 
in patients with stoma [17-19]. It is mostly caused by fecal 
and urine accumulation, poor sealing of the stoma sump, 
fecal leakage causing fecal dermatitis or neoadjuvant 
chemotherapy, or allergic dermatitis after contact with the 
skin from stoma appliances, and fecal and urine leakage is 
the main cause of peristoma dermatitis [19,20] and PSM 
can alert patients to potential peristoma skin problems and 
detect the risk of leakage, features that conventional ostomy 
bags have never had. Meanwhile Tyler, et al. [21] showed that 
acute hospital care use 30 d after ileostomy exceeded 38.0% 
(26.0% for colostomy), with a readmission rate of 24.7% 
and an emergency room visit rate of 17.7%. In contrast, at 
Robert [16]’s observational study before 30 d post-ostomy, 
the results showed an incidence of stoma complications of 
21.2%, 15.1% of patients readmitted, and 6.1% of patients 
going to the emergency room for 30 days in the subject 
cohort using 11 Health and Technologies Medical Inc.’s 
product [16]. Also of particular note is that dehydration is 
usually the main reason for readmission after ileostomy [8]. 
In this study, only one patient (7%) was readmitted due to 
post-ostomy dehydration. The device also connects patients 
and health care teams to their technology-derived data, 
using evidence-based education and bioinformatic feedback 
to guide patients in promoting healthy thinking behaviors 
[22]. The benefits of wearable stoma products include 
reduced cost of care through lower resource utilisation and 
infection rates, reduced stoma leakage rates and reduced 
parastomal skin problems. The monitoring function also 
improves patient-provider communication, length of stay 
and quality of life, which not only helps improve the quality 
of post-operative survival for patients with stomas, but also 
leads to an improvement in the stigma attached to stomas in 
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social activities [23].

Application of 3D Printing Technology in Stoma 
Products

3D digital medical technology is developed on the basis 
of digital medical technology, which is a new modern medical 
approach integrating modern digital medical technology, 3D 
printing technology and industrial design technology. 3D 
printing technology can manufacture devices at once, without 
the combination process, the process is short, fully automatic 
and more efficient [24]. The traditional stoma chassis needs 
to be cut to the right size by nursing staff, and the common 
tool is the stoma caliper. However, with uncertainties such 
as changes in patient weight and abdominal circumference, 
the traditional commercial stoma chassis cannot fully adapt 
to the skin of the abdomen when covering the stoma, and it 
is easy to fall off, causing many problems of stoma excretion 
leakage for patients [25]. The Spanish government-funded 
INTELOST project, which aims to develop an ostomy bag 
smart chassis through 3D printing and smart technology to 
provide customized and personalized services based on each 
patient’s anatomy, has been applied in the Basurto University 
Hospital (Spain) for general surgery, gastroenterology and 
urology patients at Basurto University Hospital (Spain). In 
other evaluations related to this device, by testing 9 cases 
(9/19) in which custom-made ostomy patches were applied 
(22 patches were delivered and tested), the results showed 
only 1 case of skin patch rupture and 1 case of skin irritation 
[25]. Meanwhile, in a study in Taiwan, China, 3D printing 
technology was used to create a low-cost, soft ostomy bag 
that fits the newborn’s body and provides flexibility and 
comfort, while significantly reducing leakage and providing 
better security than the patient’s own purchased ostomy bag 
[26]. The results show that the custom-made stoma model 
can be used to make a newborn stoma bag. The results show 
that the custom-made stoma model is effective in improving 
the quality of life of patients [27]. Advances in 3D printing 
technology allow stoma patients to address stoma incisions 
during both inpatient care and home self-care, helping 
patients and their caregivers to better replace stoma bags 
and reduce the impact of stoma leaks.

The advent of 3D printing technology has made it possible 
to reduce the manual measurement aspect of the stoma care 
process, reducing problems such as stoma leakage due to 
measurement problems. It also reduces the financial cost of 
stoma care for patients to a certain extent, given the financial 
loss of stoma pouches due to cut-out failures.

Wearable Devices in Physical Activity 

In developed countries, healthcare or healthcare-related 
services are increasingly being provided through the use of 

portable devices. The role of postoperative rehabilitation 
activities for colorectal cancer patients is clear, and evidence 
from several prospective studies strongly suggests that 
physical activity after colorectal cancer diagnosis reduces 
the risk of cancer-specific and overall mortality [28-
31]. Cadmus-Bertram, et al. [32] conducted a 12-week 
randomized controlled trial in 50 subjects. Patients in both 
groups received a usual care program in the control group 
versus a 12-week multilevel physical activity care program 
in the intervention group. Results showed that 73.9% of 
survivors in the intervention group reported being “very 
satisfied” with the intervention on the satisfaction scale. 
Another 17.4% were “somewhat satisfied” and 8.7% were 
“neither satisfied nor dissatisfied”. No participants were 
“somewhat dissatisfied” or “very dissatisfied” with the 
program. When asked about the importance of specific 
aspects of the physical activity module in helping to increase 
physical activity, 91.3% of participants said Fitbit was “very 
important” or “very important. This study determined the 
feasibility and short-term effectiveness of enhancing care 
plans through a multi-level, technology-based physical 
activity model for patients with breast and colorectal cancer.

In Yae Cheong [33]’s study, 102 colorectal cancer 
chemotherapy patients selected to receive 12 weeks of 
smartphone care with mobile apps and wearables, including 
a rehabilitation exercise program and information about 
their disease and treatment, showed that 75 patients 
completed all 12 weeks of the smartphone rehabilitation 
program. Patients showed significant improvements in lower 
extremity strength and cardiorespiratory endurance. Fatigue 
and nausea and vomiting symptoms were significantly 
reduced after the program, and patients experienced 
significant improvement and relief of physical performance 
and symptoms.

Wearable Devices in Telehealth

Remote health and safety monitoring is mainly used for 
the elderly, children, pregnant women and other groups. Our 
rapidly growing elderly population and the high associated 
healthcare costs have become a serious challenge. In the 
context of high prevalence of novel coronavirus disease, early 
detection and prediction of colorectal cancer and timely 
and accurate clinical decision making provide necessary 
treatment recommendations to the elderly in a timely 
manner. In Parvaneh Asghari [34] study, the researchers 
collected three types of data: personal data, clinical data and 
clinical IoT data through smart wearable embedded systems 
and medical IoT devices to provide a colorectal cancer 
prediction model for the participating healthcare teams 
through algorithms and machine learning. The experimental 
results show that the model can better predict the occurrence 
of colorectal cancer in the elderly.
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Status of Digital Medical Applications

The Current Situation of Digital Medical 
Application in China

Digital medical products are less used in China, the 
development is slow, China is still in the peripheral area 
of digital health care, to medical platform connection is 
mainly dependent on medical resources, for the core area 
of digital therapy is in the early stage of development, into 
the decade China in the important areas of digital health care 
in the continuous construction: ① telemedicine, research 
shows that 53.10% of China’s hospitals have carried out 
telemedicine services, of which remote imaging diagnosis 
(1) telemedicine, where studies show that 53.10% of 
hospitals in China have implemented telemedicine services, 
with remote diagnostic imaging (37.17%), followed by tele-
education (32.74%); (2) mobile healthcare, where 49.56% 
of hospitals have implemented mobile healthcare services, 
mainly mobile nursing functions (36.73%) and mobile 
doctor check-in functions (33.63%) [35]. The development 
of digital therapies digital healthcare has improved access 
to and quality of healthcare, while to some extent easing 
government financial spending on healthcare. As of 
September 2021, more than 17 digital therapeutics (DTx) 
products have been approved for medical device registration 
in China [36]. However, currently only Zero Krypton 
announced that its subsidiary Zhongxi Medical Technology’s 
digital therapeutics product TH-002 was approved for Class 
II medical device registration in China in the oncology care 
sector, the first digital therapeutics product for oncology 
in China [37]. In terms of medical regulation in China, in 
December 2017, the State Drug Administration published the 
Guidelines for the Technical Review of Mobile Medical Device 
Registration, which clearly states that all mobile medical 
standalone software or software+hardware used for patient 
management is a medical device and should be approved 
in accordance with the policies and processes related to 
medical device software in the absence of a clear regulatory 
process or promulgation of relevant guidelines. Meanwhile 
in 2021, the International Federation of Digital Therapy 
Associations (DTA) and Global Doctors signed a strategic 
cooperation agreement, in which Global Doctors will act as a 
strategic partner of DTA, with China as the core, to help and 
accelerate the comprehensive cooperation of digital therapy 
in China and Asia-Pacific countries, and Global Doctors is 
actively forming the China Digital Therapy Group.

Status of Digital Healthcare Applications in 
Other Countries

Currently, the development of digital health care under 
foreign countries has entered the core area that is digital 
therapy to intervene in the treatment of diseases, which 

greatly reduces the dependence on medical resources. It has 
developed rapidly in recent years mainly for the treatment 
of mental health, but the treatment field is expanding to 
include chronic diseases such as hypertension [38] and 
Parkinson’s [39] etc. There is also a growing number of 
digital therapies being used to treat mental health disorders. 
Digital applications of cognitive behavioral therapy are 
showing promising results in the treatment of depression 
and anxiety disorders. Digital therapies also have great 
potential in the field of drug development [40]. As of April 
2022, the U.S. Food and Drug Administration have approved 
42 digital therapy (DTx) products. In terms of healthcare 
regulation, the FDA identifies DTx products as mobile 
health applications. The FDA has released a new “Digital 
Health Innovation Action Plan” outlining its efforts to make 
its high-quality, safe and effective digital health products 
[40]. Providing policy support to facilitate their approval. 
Germany announced a digital health bill in 2019 to define 
digital therapies. Among other things, a digital therapy 
is described as a low-risk medical device that is used to 
diagnose, monitor, treat and/or mitigate disease or support 
these functions. Prior to implementation, any digital therapy 
app must first be listed in the German digital health app. 
Patients will also need to obtain a prescription for digital 
therapies from their physician or therapist or demonstrate 
their appropriate indication [41]. In Japan, a digital therapy 
is defined as a software program that helps diagnose, treat 
and prevent disease. Most DTx can be used by medical 
professionals or directly by patients under the supervision 
of a medical professional [42].

Advantages and Limitations of Digital 
Healthcare Development in China

Chinese colorectal cancer patients have: (1) a moderate 
level of post-discharge care dependency in elderly patients 
[43]; （2）The primary caregiver’s caregiving ability is 
moderately low [44] (3) Uneven professional development 
of stoma therapists and the development of specialist nurse 
competency management is not yet common [45]. If digital 
health care is combined with nursing care to create an 
intelligent nursing community, reduce the number of hospital 
care visits for patients and provide quality and efficient 
medical services, thus enabling stoma patients to change 
the way of seeking continuous care and medical services 
after discharge from passive disease medical treatment to 
a community medical model led by prevention, health care 
and health education will greatly help such patients to solve 
their care problems, and also reduce It will also reduce the 
number of repeat visits for patients with stoma problems 
and reduce the pressure on outpatient stoma care.

However, digital health care in China is at the exploration 
stage with the following limitations: ① In order to understand 
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the advantages and limitations of its application in China, a 
large sample size experiment is expected to be conducted in 
China; ② For the rational use of digital therapy by clinical staff, 
no relevant clinical guidelines have been issued in China still 
need to be standardized training application; ③ For clinical 
patients, the current market price of digital medical products 
is high, which may lead to health care inequity [46] (iii) for 
clinical patients, the current high market price of digital 
healthcare products may lead to healthcare inequity; at the 
same time, digital healthcare requires the collection of many 
patients’ information and involves patients’ privacy, which 
makes patients need autonomy in using digital healthcare 
products and helps patients become participants in self-care. 
④ for digital health care developers, the personal privacy 
aspect of patients requires industry to develop strategies to 
ensure data security and safe use of their products. It also 
provides personalized designs for different populations, 
such as a reasonable solution to the digital divide in elderly 
patients for smart devices. ⑤ For national regulators, a 
sound regulatory system needs to be established, product 
access assessment, and also a system of financial help 
policies for digital health care needs to be considered to give 
appropriate support help for product development.

Summary

Digital medicine has shown greater potential in the field 
of colorectal cancer stoma care, while the new crown epidemic 
has to some extent promoted the development of digital 
medicine, but how to solve the challenges in the development 
of digital medicine in terms of medical supervision, product 
efficacy verification, medical staff training system, patient 
acceptance of use, population habituation and other aspects 
of the future development is a major difficulty. The future 
development of digital health care in China will soon enter 
the digital therapy segment, which is an evidence-based 
intervention for diseases. The development of digital 
therapies has greatly promoted community-based primary 
care and reduced medical dependency. Ensure that digital 
medical products into China’s health sector I think is full 
of potential, digital medical application development 
should be combined with China’s national conditions, a 
reasonable solution to the limitations of the problem, with 
the continuous improvement of the economic level, promote 
the continuous development of technology, the popularity of 
residents personalized health concept, in the era of big data 
digital medical will play a greater role in the field of nursing, 
better help nursing staff to improve colorectal stoma cancer 
patients standard of living and quality of survival.

References

1. Xishan W (2021) The importance of early diagnosis and 
treatment of colorectal cancer from the epidemiological 

characteristics of colorectal cancer in China and the 
United States Chinese Electronic Journal of Colorectal 
Diseases 10(1): 26-33.

2. Siegel RL, Miller KD, Wagle NS, Jemal A (2023) Cancer 
statistics. Cancer J Clin 73(1): 17-48. 

3. Grupa VEM, Kroon HM, Ozmen I, Bedrikovetski S, Dudi 
Venkata NN, et al. (2021) Current practice in Australia 
and New Zealand for defunctioning ileostomy after 
rectal cancer surgery with anastomosis: Analysis of the 
Binational Colorectal Cancer Audit. Colorectal Dis 23(6): 
1421-1433. 

4. Claessens I, Probert R, Tielemans C, Steen A, Nilsson 
C, et al. (2015) The Ostomy Life Study: the everyday 
challenges faced by people living with a stoma in a 
snapshot. Gastroenterol Nurs 13(5).

5. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram 
I, et al. (2021) Global Cancer Statistics 2020: GLOBOCAN 
Estimates of Incidence and Mortality Worldwide for 36 
Cancers in 185 Countries. Cancer J Clin 71(3): 209-249.

6. Chen Y, Cheng F (2022) Advances in stoma high-
discharge monitoring and risk assessment research. 
Nursing Research 36(13): 2353-2355. 

7. Chen SY, Stem M, Cerullo M, Canner JK, Gearhart 
SL, et al. (2018) Predicting the Risk of Readmission 
From Dehydration After Ileostomy Formation: The 
Dehydration Readmission After Ileostomy Prediction 
Score. Dis Colon Rectum 61(12): 1410-1417.

8. Sprangers MA, Taal BG, Aaronson NK, te Velde A (1995) 
Quality of life in colorectal cancer. Stoma vs. nonstoma 
patients. Dis Colon Rectum 38(4): 361-369.

9. Krouse RS, Grant M, Rawl SM, Mohler JM, Baldwin CM, et 
al. (2009) Coping and acceptance: the greatest challenge 
for veterans with intestinal stomas. J Psychosom Res 
66(3): 227-233.

10. Marquis P, Marrel A, Jambon B (2003) Quality of life in 
patients with stomas: the Montreux Study. OWM 49(2): 
48-55.

11. Zeng JW, Liu HC, Chen T (2021) Application of 
digital health care in psychiatry. Chinese Journal of 
Neuropsychiatric Disorders 47(5): 310-313.

12. Biao C, Qihao Z (2022) The role of digital health care in 
the management of patients with Parkinson’s disease 
should be emphasized. Chinese Journal of Modern 
Neurological Diseases 22(3): 127-130.

13. Amft O, Lukowicz P (2009) From Backpacks to 

https://medwinpublishers.com/NHIJ/
https://acsjournals.onlinelibrary.wiley.com/doi/full/10.3322/caac.21763
https://acsjournals.onlinelibrary.wiley.com/doi/full/10.3322/caac.21763
https://onlinelibrary.wiley.com/doi/full/10.1111/codi.15607
https://onlinelibrary.wiley.com/doi/full/10.1111/codi.15607
https://onlinelibrary.wiley.com/doi/full/10.1111/codi.15607
https://onlinelibrary.wiley.com/doi/full/10.1111/codi.15607
https://onlinelibrary.wiley.com/doi/full/10.1111/codi.15607
https://onlinelibrary.wiley.com/doi/full/10.1111/codi.15607
https://www.magonlinelibrary.com/doi/abs/10.12968/gasn.2015.13.5.18
https://www.magonlinelibrary.com/doi/abs/10.12968/gasn.2015.13.5.18
https://www.magonlinelibrary.com/doi/abs/10.12968/gasn.2015.13.5.18
https://www.magonlinelibrary.com/doi/abs/10.12968/gasn.2015.13.5.18
https://acsjournals.onlinelibrary.wiley.com/doi/10.3322/caac.21660
https://acsjournals.onlinelibrary.wiley.com/doi/10.3322/caac.21660
https://acsjournals.onlinelibrary.wiley.com/doi/10.3322/caac.21660
https://acsjournals.onlinelibrary.wiley.com/doi/10.3322/caac.21660
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6219896/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6219896/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6219896/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6219896/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6219896/
https://pubmed.ncbi.nlm.nih.gov/7720441/
https://pubmed.ncbi.nlm.nih.gov/7720441/
https://pubmed.ncbi.nlm.nih.gov/7720441/
https://www.sciencedirect.com/science/article/abs/pii/S0022399908004340
https://www.sciencedirect.com/science/article/abs/pii/S0022399908004340
https://www.sciencedirect.com/science/article/abs/pii/S0022399908004340
https://www.sciencedirect.com/science/article/abs/pii/S0022399908004340
https://pubmed.ncbi.nlm.nih.gov/12598701/
https://pubmed.ncbi.nlm.nih.gov/12598701/
https://pubmed.ncbi.nlm.nih.gov/12598701/
https://www.computer.org/csdl/magazine/pc/2009/03/mpc2009030008/13rRUyY28VF


Nursing & Healthcare International Journal6

Zhang H and Yan Q. Research Advances in the Application of Digital Health Care in the Care of Colorectal 
Cancer Stoma Patients. Nurs Health Care Int J 2023, 7(2): 000283.

Copyright©  Zhang H and Yan Q.

Smartphones: Past, Present, and Future of Wearable 
Computers. Ieee Pervas Comput 8: 8-13.

14. Guk K, Han G, Lim J, Jeong K, Kang T, et al. (2019) Evolution 
of Wearable Devices With Real-Time Disease Monitoring 
For Personalized Healthcare. Nanomaterials-Basel 9(6): 
8-13.

15. Haghi M, Thurow K, Stoll R (2017) Wearable Devices 
in Medical Internet of Things: Scientific Research and 
Commercially Available Devices. Healthc Inform Res 
23(1): 4-15.

16. Fearn RI, Gorgun E, Sapci I, Mehta SN, Dinh B, et al. (2020) 
Improved 30-Day Surgical Outcomes In Ostomates Using 
A Remote Monitoring And Care Management Program: 
An Observational Study. Dis Colon Rectum 63(12): 
E581-E586.

17. Aboulian A (2019) Ostomy Complications in Crohn’s 
Disease. Clinics in colon and rectal surgery 32(4): 314-
322.

18. Shabbir J, Britton DC (2010) Stoma complications: a 
literature overview. Colorectal disease 12(10): 958-964.

19. Park JJ, Del Pino A, Orsay CP, Nelson RL, Pearl RK, et al. 
(1999) Stoma complications: the Cook County Hospital 
experience. Diseases of the colon and rectum 42(12): 
1575-1580.

20. O’Flynn SK (2018) Care of the stoma: complications and 
treatments. British journal of community nursing 23(8): 
382-387.

21. Tyler JA, Fox JP, Dharmarajan S, Silviera ML, Hunt SR, 
et al. (2014) Acute health care resource utilization for 
ileostomy patients is higher than expected [J]. Diseases 
of the colon and rectum 57(12): 1412-1420.

22. https://www.11health.com/medical-professionals/. 

23. Rouholiman D, Gamble JG, Dobrota SD, Encisco EM, Shah 
AG, et al. (2018) Improving Health-Related Quality of 
Life of Patients With an Ostomy Using a Novel Digital 
Wearable Device: Protocol for a Pilot Study. JMIR 
research protocols 7(3): e82.

24. Xu CY, Li Y, Liu XW (2022) Advances in the application 
of 3D printing technology in otolaryngology. J Chinese 
Journal of Otology 20(4): 645-648.

25. Zahia S, Garcia Zapirain B, Anakabe J, Ander J, Bastidas 
OJ, et al. (2022) A Comparative Study between Scanning 
Devices for 3D Printing of Personalized Ostomy Patches. 
Sensors (Basel) 22(2).

26. Hung YC, Man CC, Pang LC (2021) Design of experiment 
for optimization of 3D printing parameters of base plate 
structures in colostomy bag for newborns. Journal of 
Industrial and Production Engineering 38(7).

27. Swan E (2011) Colostomy, management and quality of 
life for the patient. British journal of nursing 20(1): 22, 
24-28.

28. Meyerhardt JA, Giovannucci EL, Holmes MD, Chan AT, 
Chan JA, et al. (2006) Physical activity and survival after 
colorectal cancer diagnosis. J Clin Oncol 24(22): 3527-
3534.

29. Je Y, Jeon JY, Giovannucci EL, Meyerhardt JA (2013) 
Association between physical activity and mortality in 
colorectal cancer: a meta-analysis of prospective cohort 
studies. Int J Cancer 133(8): 1905-1913.

30. Meyerhardt JA, Heseltine D, Niedzwiecki D, Hollis D, Saltz 
LB, et al. (2006) Impact of Physical Activity on Cancer 
Recurrence and Survival in Patients with Stage Iii Colon 
Cancer: Findings From Calgb 89803. J Clin Oncol 24(22): 
3535-3541.

31. Shim YJ, Kim HJ, Oh SC, Il Lee S, Choi SW (2019) Exercise 
during adjuvant treatment for colorectal cancer: 
treatment completion, treatment-related toxicities, body 
composition, and serum level of adipokines. Cancer 
Manag Res 11: 5403-5412.

32. Cadmus Bertram L, Tevaarwerk AJ, Sesto ME, Gangnon 
R, Remortel BV, et al. (2019) Building a physical activity 
intervention into clinical care for breast and colorectal 
cancer survivors in Wisconsin: a randomized controlled 
pilot trial. J Cancer Surviv 13(4): 593-602.

33. Cheong IY, An SY, Cha WC, Rha MY, Kim ST, et al. (2018) 
Efficacy of Mobile Health Care Application and Wearable 
Device in Improvement of Physical Performance in 
Colorectal Cancer Patients Undergoing Chemotherapy. 
Clinical colorectal cancer 17(2): e353-e362.

34. Asghari P (2021) A diagnostic prediction model for 
colorectal cancer in elderlies via internet of medical 
things. Int J Inf Technol 13(4): 1423-1429. 

35. Peihai X, Wenhong Z, Zhou Z (2015) Survey and analysis 
of the current situation of digital medical construction 
in China’s public hospitals. Chinese Journal of Health 
Information Management (2): 124-130. 

36. Junling Y, Xuren N, Qing Y (2022) Study on the application 
and quality evaluation status of digital therapy products. 
Modern Instruments and Medicine 28(4): 76-80. 

37. Xin Yu (2022) China’s first tumor digital therapy product 

https://medwinpublishers.com/NHIJ/
https://www.computer.org/csdl/magazine/pc/2009/03/mpc2009030008/13rRUyY28VF
https://www.computer.org/csdl/magazine/pc/2009/03/mpc2009030008/13rRUyY28VF
https://pubmed.ncbi.nlm.nih.gov/31146479/
https://pubmed.ncbi.nlm.nih.gov/31146479/
https://pubmed.ncbi.nlm.nih.gov/31146479/
https://pubmed.ncbi.nlm.nih.gov/31146479/
https://pubmed.ncbi.nlm.nih.gov/28261526/
https://pubmed.ncbi.nlm.nih.gov/28261526/
https://pubmed.ncbi.nlm.nih.gov/28261526/
https://pubmed.ncbi.nlm.nih.gov/28261526/
https://pubmed.ncbi.nlm.nih.gov/33149029/
https://pubmed.ncbi.nlm.nih.gov/33149029/
https://pubmed.ncbi.nlm.nih.gov/33149029/
https://pubmed.ncbi.nlm.nih.gov/33149029/
https://pubmed.ncbi.nlm.nih.gov/33149029/
https://pubmed.ncbi.nlm.nih.gov/19604288/
https://pubmed.ncbi.nlm.nih.gov/19604288/
https://pubmed.ncbi.nlm.nih.gov/30063389/
https://pubmed.ncbi.nlm.nih.gov/30063389/
https://pubmed.ncbi.nlm.nih.gov/30063389/
https://pubmed.ncbi.nlm.nih.gov/25380008/
https://pubmed.ncbi.nlm.nih.gov/25380008/
https://pubmed.ncbi.nlm.nih.gov/25380008/
https://pubmed.ncbi.nlm.nih.gov/25380008/
https://pubmed.ncbi.nlm.nih.gov/29581087/
https://pubmed.ncbi.nlm.nih.gov/29581087/
https://pubmed.ncbi.nlm.nih.gov/29581087/
https://pubmed.ncbi.nlm.nih.gov/29581087/
https://pubmed.ncbi.nlm.nih.gov/29581087/
https://pubmed.ncbi.nlm.nih.gov/35062521/
https://pubmed.ncbi.nlm.nih.gov/35062521/
https://pubmed.ncbi.nlm.nih.gov/35062521/
https://pubmed.ncbi.nlm.nih.gov/35062521/
https://www.tandfonline.com/doi/abs/10.1080/21681015.2021.1944340?journalCode=tjci21
https://www.tandfonline.com/doi/abs/10.1080/21681015.2021.1944340?journalCode=tjci21
https://www.tandfonline.com/doi/abs/10.1080/21681015.2021.1944340?journalCode=tjci21
https://www.tandfonline.com/doi/abs/10.1080/21681015.2021.1944340?journalCode=tjci21
https://pubmed.ncbi.nlm.nih.gov/21240135/
https://pubmed.ncbi.nlm.nih.gov/21240135/
https://pubmed.ncbi.nlm.nih.gov/21240135/
https://pubmed.ncbi.nlm.nih.gov/16822844/
https://pubmed.ncbi.nlm.nih.gov/16822844/
https://pubmed.ncbi.nlm.nih.gov/16822844/
https://pubmed.ncbi.nlm.nih.gov/16822844/
https://pubmed.ncbi.nlm.nih.gov/23580314/
https://pubmed.ncbi.nlm.nih.gov/23580314/
https://pubmed.ncbi.nlm.nih.gov/23580314/
https://pubmed.ncbi.nlm.nih.gov/23580314/
https://pubmed.ncbi.nlm.nih.gov/16822843/
https://pubmed.ncbi.nlm.nih.gov/16822843/
https://pubmed.ncbi.nlm.nih.gov/16822843/
https://pubmed.ncbi.nlm.nih.gov/16822843/
https://pubmed.ncbi.nlm.nih.gov/16822843/
https://pubmed.ncbi.nlm.nih.gov/31354348/
https://pubmed.ncbi.nlm.nih.gov/31354348/
https://pubmed.ncbi.nlm.nih.gov/31354348/
https://pubmed.ncbi.nlm.nih.gov/31354348/
https://pubmed.ncbi.nlm.nih.gov/31354348/
https://pubmed.ncbi.nlm.nih.gov/31264183/
https://pubmed.ncbi.nlm.nih.gov/31264183/
https://pubmed.ncbi.nlm.nih.gov/31264183/
https://pubmed.ncbi.nlm.nih.gov/31264183/
https://pubmed.ncbi.nlm.nih.gov/31264183/
https://pubmed.ncbi.nlm.nih.gov/29551558/
https://pubmed.ncbi.nlm.nih.gov/29551558/
https://pubmed.ncbi.nlm.nih.gov/29551558/
https://pubmed.ncbi.nlm.nih.gov/29551558/
https://pubmed.ncbi.nlm.nih.gov/29551558/
https://pubmed.ncbi.nlm.nih.gov/34155483/
https://pubmed.ncbi.nlm.nih.gov/34155483/
https://pubmed.ncbi.nlm.nih.gov/34155483/


Nursing & Healthcare International Journal7

Zhang H and Yan Q. Research Advances in the Application of Digital Health Care in the Care of Colorectal 
Cancer Stoma Patients. Nurs Health Care Int J 2023, 7(2): 000283.

Copyright©  Zhang H and Yan Q.

approved for marketing. China Science News.

38. Kario K, Harada N, Okura A (2022) Digital Therapeutics in 
Hypertension: Evidence and Perspectives. Hypertension 
79(10): 2148-2158. 

39. Ellis TD, Earhart GM (2021) Digital Therapeutics in 
Parkinson’s Disease: Practical Applications and Future 
Potential. J Parkinsons Dis 11(s1): S95-S101. 

40. Sverdlov O, van Dam J, Hannesdottir K, Thornton Wells 
T (2018) Digital Therapeutics: an Integral Component of 
Digital Innovation in Drug Development. Clin Pharmacol 
Ther 104(1): 72-80. 

41. Dang A, Arora D, Rane P (2020) Role of digital therapeutics 
and the changing future of healthcare. J Family Med Prim 
Care 9(5): 2207-2213. 

42. Ju JH, Sim B, Lee J, Lee JY (2022) Reimbursement of 

Digital Therapeutics: Future Perspectives in Korea. 
Korean Circ J 52(4): 265-279.

43. Liu X, Jiang JF, Qin YZ (2021) Analysis of the current 
situation and factors influencing the caregiving ability of 
primary caregivers in families of 215 colorectal cancer 
stoma patients. Journal of Nursing 28(7): 53-58. 

44. Han S, Yang WJ, Guan P (2019) Survey analysis of the 
current situation of career development of ostomy 
therapists. Journal of Nursing 34(14): 56-58.

45. Hong T, Liang YM, Chen HX (2021) A survey on the current 
status of wound stoma specialist nurse competency 
management. Nursing Research 35(7): 1241-1243. 

46. Cohen IG, Mello MM (2019) Big Data, Big Tech, and 
Protecting Patient Privacy. Jama 322(12): 1141-1142.

https://medwinpublishers.com/NHIJ/
https://pubmed.ncbi.nlm.nih.gov/35726619/
https://pubmed.ncbi.nlm.nih.gov/35726619/
https://pubmed.ncbi.nlm.nih.gov/35726619/
https://pubmed.ncbi.nlm.nih.gov/33646177/
https://pubmed.ncbi.nlm.nih.gov/33646177/
https://pubmed.ncbi.nlm.nih.gov/33646177/
https://ascpt.onlinelibrary.wiley.com/doi/10.1002/cpt.1036
https://ascpt.onlinelibrary.wiley.com/doi/10.1002/cpt.1036
https://ascpt.onlinelibrary.wiley.com/doi/10.1002/cpt.1036
https://ascpt.onlinelibrary.wiley.com/doi/10.1002/cpt.1036
https://pubmed.ncbi.nlm.nih.gov/32754475/
https://pubmed.ncbi.nlm.nih.gov/32754475/
https://pubmed.ncbi.nlm.nih.gov/32754475/
https://pubmed.ncbi.nlm.nih.gov/35388995/
https://pubmed.ncbi.nlm.nih.gov/35388995/
https://pubmed.ncbi.nlm.nih.gov/35388995/
https://pubmed.ncbi.nlm.nih.gov/31397838/
https://pubmed.ncbi.nlm.nih.gov/31397838/
https://creativecommons.org/licenses/by/4.0/

	_GoBack
	Abstract
	Preface
	Application of Digital Medicine in Colorectal Cancer Care
	Wearable Devices in Ostomy Products 
	Application of 3D Printing Technology in Stoma Products
	Wearable Devices in Physical Activity 
	Wearable Devices in Telehealth

	Status of Digital Medical Applications
	The Current Situation of Digital Medical Application in China
	Status of Digital Healthcare Applications in Other Countries
	Advantages and Limitations of Digital Healthcare Development in China

	Summary
	References

