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INTRODUCTION
Diabetes mellitus is a group of clinical syndromes that 

are mainly characterized by chronic hyperglycaemia caused 
by genetic and environmental factors.1In total, 114 million 
people in China have been diagnosed with diabetes, and an 
average of 550 000 new cases are diagnosed annually.2 
Diabetic patients need to improve their blood glucose and 
other clinical indicators by changing their lifestyle, complying 
with complex medical plans, monitoring blood glucose and 
other self-management behaviors. A study found that 
regimen adherence is less than optimal in both type 1 and 2 
diabetes patients.3 Patients also faced many difficulties in 
self-management, especially daily management needs.4 The 
high prevalence of diabetes and the significant economic 
burden have led to the identification of more effective 

ABSTRACT
Objective • Diabetes self-management apps can provide 
convenient and personalized health information and 
reduce glycosylated haemoglobin, weight, the occurrence 
of severe hypoglycaemia and disease burden. This study 
aims to describe the attitudes towards and needs of self-
management apps among diabetic patients in China.
Methods • A self-administered cross-sectional survey was 
offered to patients in Changzhou from March to December 
2021. Participants were included if they were≥ 18 years 
old, had the ability to read and write, and completed the 
questionnaire independently. Responses were summarized 
using descriptive statistics. Multiple logistic regression 
analysis was used to identify factors associated with 
attitudes towards the use of self-management apps.
Results • We surveyed 615 diabetes patients and found 
that 60% of the patients were willing to use self-
management applications. The scores indicating 
importance of functional needs were sequentially ordered 
as follows: contact and interaction with medical 
practitioners (4.16), reminder to assess blood glucose 
levels (4.07), alert indicating abnormal blood glucose 
levels (4.06), medication reminder (3.93), documentation 
of intake per meal (3.91), calculation of carbohydrate  

intake (3.85), graphic presentation of blood glucose levels 
(3.84), setting of personal goals (3.82), reminder to 
exercise (3.80), and providing diabetes knowledge (3.77). 
Factors influencing the usage of mobile applications 
included age (OR:0.956, 95%CI:0.935-0.977, P < .01), 
employed (OR:2.822, 95%CI:1.373-5.802, P < .05), medical 
insurance (OR:2.084, 95%CI:1.073-4.047, P < .05) and the 
eHealth Literacy Scale score (OR:1.128, 95%CI:1.088-
1.169, P < .01). The main reason for unwillingness to use 
self-management applications was a lack of experience 
using it.
Conclusions • The functional needs of patients using 
diabetes self-management apps include contacting and 
interacting with medical staff, recording and alarming 
blood glucose, reminding medicine, recording and 
calculating intake, providing graphic representation of 
blood glucose, setting health goals, recording exercise and 
sending diabetes knowledge. Age, employed, medical 
insurance and the eHealth Literacy Scale score were the 
factors influencing willingness to use self-management 
applications. The main reason for reluctance to use self-
management applications was lack of experience. (Altern 
Ther Health Med. 2024;30(6):144-148).
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single-choice questions with 1-5 points each.
The proposed survey instrument was pretested with ten 

participants (including elderly participants). Modifications 
were made based on feedback to improve ease of 
understanding.

Statistical analyses
Statistic Package for Social Science (SPSS) 21.0 (IBM, 

Armonk, NY, USA)was used for statistical analysis. The 
measurement data are described as the means ± standard 
deviation. Descriptive statistics for categorical data were described 
as frequencies and percentages. Subgroup analyses were conducted 
using the t test for comparisons, and Pearson’s chi-squared test 
was used to compare proportions. Multivariate logistic regression 
analysis was performed using the willingness to use the diabetes 
self-management app as the dependent variable and the 
sociodemographic data, disease data and eHEALS score as the 
independent variables. All tests were two-sided with a P < .05.

RESULTS
Participant characteristics

In this survey, 771 patients were included, 644 
questionnaires were distributed, and 615 valid questionnaires 
were returned. Eighteen of 29 invalid questionnaires were 
incomplete, and 11 of them had logic errors. The effective 
recovery was 95.5%. The mean age of the patients was 50.7 
years old with a disease course of 6.8 years. The majority of 
them completed tertiary education. (Table 1)

Willing to use self-management apps
Among the 615 diabetic patients, 496 people had 

smartphones, accounting for 80.7% of patients. In addition, 
110 people (17.8%) had non-smartphones, 9 participants 
(1.5%) did not have any mobile phones. In this survey, 369 
respondents were willing to use self-management apps, 
accounting for 60% of participants, and the other 246 
participants were not willing to use self-management apps. 
All individuals without any mobile phones would not like to 
use self-management apps, and 11.8% of persons without 
smartphones were willing to use self-management apps. The 
mean eHEALS score of participants was 25.0±7.3. 

Functional needs of self-management apps
The 369 respondents who were willing to use apps were 

methods to treat and care for these patients. Studies have 
shown that self-management apps can be used to provide 
convenient and personalized health information5, reduce 
glycosylated haemoglobin and the occurrence of severe 
hypoglycaemia. In addition, apps can also improve self-
efficacy.6-9 These apps not only save time and cost for 
registration, even transportation, but also help patients 
develop healthy habits more efficiently.10

Breland11 found that only 5.7% of 227 diabetes self-
management apps were developed by nonprofit or government 
agencies after reviewing Apple’s mobile app store, and most 
diabetes apps do not conform to evidence-based 
recommendations. In China, there are 683 mobile phone 
apps directly related to diabetes in the Android Market and 
Apple iTunes Store,12 but the number of professional medical 
apps is limited.13 Most diabetes self-management apps in 
China were developed by entrepreneurs, and the function of 
these apps needs to be improved.14 This study aims to 
describe the attitudes towards and needs of self-management 
apps among diabetic patients in China. Indicating the 
influencing factors of self-management App use in patients 
with diabetes mellitus. 

METHODS
Study design

From Marchto December 2021, we selected diabetic 
patients treated in the First People’s Hospital of Changzhou. 
Inclusion criteria: (1) age ≥ 18 years old with the ability to 
read and complete the questionnaire independently; (2) 
voluntarily participated in the experiment. Exclusion criteria: 
(1) patients with visual or hearing impairment; (2) patients 
with dementia or mental disorders. The study objectives and 
risks were explained to potential participants by a study team 
member. After obtaining verbal informed consent, a self-
administered questionnaire was distributed to the 
participants. Participants were encouraged to submit the 
completed questionnaire using a drop-box.

Survey development and pretesting
The survey instrument included multiple choices, 

modified Likert scales, and yes/no questions. Survey questions 
were organized into 4 sections: (I) demographic and social 
data, including age, height, body weight, sex, education, 
occupation and medical insurance, information of disease 
consisting smoking, alcohol consumption, type of diabetes, 
course of disease, whether insulin was used, whether the 
patient had been hospitalized due to diabetes, and monthly 
cost for treating diabetes; (II) the eHealth Literacy Scale 
(eHEALS) consists of 8 sections and was used as a tool for 
assessing consumer comfort and skill in used of information 
technology for health; We have conducted a survey study on 
the Chinese edition of eHEALS scale which has good reliability 
and validity,(III) attitudes towards apps in general and factors 
influencing receptivity towards apps. () we designed a 
questionnaire to test the willingness to use applications and 
functional needs of self-management apps, which included 10 

Table 1. Baseline demographic and medical characteristics of 
participants (n = 615)

Characteristics x̅ ± s or n (%) Characteristics x̅ ± s or n (%)
Age (50.7±13.8) years Medical insurance
BMI 24.2±3.6 Yes 551 (89.6)
Disease course (6.8±5.9) years No 64 (10.4)
Gender Insulin use

Female 255 (41.5) Yes 397 (64.6)
Male 360 (58.5) No 218 (35.4)

Education Hospitalizations
Primary or blew 75 (12.2) 1 or more 407 (66.2)
Secondary or preuniversity 406 (66.1) None 208 (33.8)
Degree/diploma 134 (21.8) Employment

Employed 344 (56.0)
Unemployed/retired 250 (40.6)

 Farmer 21 (3.4)
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can help patients maintain a good lifestyle. This function 
provides a reliable record of blood glucose values. This 
information was also important for medical staff as it facilitates 
personalized health guidance. Graphical presentation of blood 
glucose values makes this information easier to understand, 
allows patients and medical staff to perceive the blood glucose 
fluctuation and provide an effective response. The diabetes 
treatment strategy was comprehensive and is based on various 
parameters, such as hypoglycaemia, blood pressure, blood lipid 
regulation, antiplatelet therapy, weight control and other 
measures.17 The health goals were also comprehensive, and the 
function of setting health goals can encourage patients to 
achieve better clinical outcomes. Studies have confirmed that 
diabetes self-management support can improve clinical 
outcomes and reduce disease costs.18 

asked to rate the importance of each function.Respondents 
were more concerned about the function of contact and 
interacting with medical practitioners (4.16±0.67). (Table 2)

Factors influencing patients’ willingness to use self-
management apps

The mean eHEALS Literacy Scale score was 27.9±6.2 for 
participants willing to use self-management apps and 
20.5±6.7 for those not willing to use self-management apps(P 
< .01).The higher eHEALS score, the more likely to use 
diabetes apps. The younger(45.8±12.3) were more likely to 
use apps(P < .01).(Table 3).

The variables with P < .25 were selected, and the 
willingness to use a self-management app served as the 
dependent variable. Factors influencing the usage of mobile 
applications included age (OR:0.956, 95%CI:0.935-0.977, P < 
.01), employed (OR:2.822, 95%CI:1.373-5.802, P < .05), 
medical insurance (OR:2.084, 95%CI:1.073-4.047, P < .05) 
and the eHealth Literacy Scale score (OR:1.128, 95%CI:1.088-
1.169, P < .01). (Table 4).

Reasons for patients not being willing to use the self-
management app

There were 246 people unwilling to use self-management 
apps, accounting for 40% of respondents in this study. Most 
people were reluctant to use it because they had no experience 
and worried about increasing the burden of self-management. 
In addition, two patients complained that they “do not use 
smartphones”, and one patient complained that he did not 
“have a smartphone” (Table 5).

DISCUSSION
A total of 615 diabetic patients participated in this 

survey, including 541 patients with type 2 diabetes (87.9%) 
and 360 men (58.5%). Sixty percent of survey respondents 
were willing to use self-management apps. Boyle15 found that 
60.5% of diabetic patients were interested in using self-
management apps in New Zealand. The most needed 
functions of diabetic patients were contact with medical staff, 
documentation of blood glucose levels, medication reminder, 
recording and calculating intake, graphically presenting 
blood glucose levels, setting health goals, documenting 
exercise and providing diabetes knowledge.

Patients with diabetes face multiple problems in self-
management. These patients must interact with medical staff for 
guidance, and professionals must provide help on time. In 
addition, it is also important to alleviate the problem of difficult 
and expensive medical treatment, and self-management apps 
can serve as an effective interactive platform for information 
sharing. Documentation of blood glucose levels was the most 
common function provided by the self-management apps,16 
which can improve the patient’s condition and provide the basis 
for treatment. Patients also need to take a variety of oral drugs 
and/or insulin, which increases the difficulty of self-management. 
Thus, patients also urgently need apps to provide medication 
reminders. Documentation of food consumption and exercise 

Table 2. The score of functional needs (n = 369)

Functional needs Score
Contact with medical practitioner 4.16±0.67
Records blood glucose levels 4.07±0.62
Abnormal blood glucose alert 4.06±0.63
Medication reminder 3.93±0.76
Records intake per meal 3.91±0.69
Calculation of carbohydrate intake 3.85±0.70
Graphic presentation of blood glucose 3.84±0.71
Setting of personal goals 3.82±0.77
Exercise tracker 3.80±0.72
Provide diabetes knowledge 3.77±0.76

Table 3. Single factor analysis of those willing to use apps  
(n = 615)

Factors Willing to use apps Not willing to use apps t/χ2 P value
Age, years 45.8±12.3 57.9±12.7 11.7 <.01
BMI 24.2±3.8 24.3±3.3 0.28 .77
Disease course, years 5.6±4.9 8.4±6.9 5.86 <.01
Gender 1.44 .22

Male 240 (39.0) 120 (19.5)
Female 158 (25.7) 97 (15.8)

Education 75.19 <.01
Primary or below 20 (3.3) 55 (8.9)
Secondary or preuniversity 239 (38.9) 167 (27.2)
Degree/diploma 110 (17.9) 24 (3.8)

Employment 89.54 <.01
Employed 254 (15.3) 90 (14.6)
Unemployed/retired 114 (18.6) 136 (22.1)
Farmer 6 (0.9) 15 (.4)

Medical insurance (YES) 342 (55.7) 209 (34.0) 9.44 <.01
Insulin use (YES) 243 (39.5) 154 (25.0) 0.68 .41
Hospitalization (NO) 255 (41.5) 152 (24.7) 3.53 .60
eHEALS score 27.9±6.2 20.5±6.7 14.23 <.01

Table 4. Multivariate logistic regression analysis of willingness 
to use apps

Factors β Std. Error OR (95% CI) Wald χ2 P value
Age -0.045 0.011 0.956 (0.935, 0.977) 16.216 <.01
Employment 11.602 .021

Employed 1.037 0.368 2.822 (1.373, 5.802)
Unemployed/retired 0.446 0.390 1.563 (0.727, 3.358)
Farmer 0.211 0.618 1.235 (0.368, 4.151)

Medical insurance (YES) 0.734 0.339 2.084 (1.073, 4.047) 4.705 .030
eHEALS score 0.120 0.018 1.128 (1.088 1.169) 43.416 <.01

Table 5. Reasons why patients were not willing to use the 
self-management app (n = 246)

Reasons n (%)
No experience with self-management apps 205 (83.3)
Increased the self-manage burden 42 (17.1)
Security of personal information 28 (11.4)
Inconvenient to communicate with medical staff 13 (5.3)
Economic burden 12 (4.9)
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can help these patients choose a self-management app with 
an easy-to-use interface. Moreover, medical staff can evaluate 
the barriers and provide help promptly to improve patient 
participation.

CONCLUSIONS
The number of digital natives who tend to choose mobile 

apps will increase over time. The implementation of the 
delayed retirement policy makes older individuals remain 
employed. Both of these are positive factors associated with 
the use of self-management apps. It is most important to 
design a practical app that fits the actual needs of patients 
and complies with the evidence-based guidelines. The 
conclusions of this investigation provide a scientific basis for 
the design of such apps. We must consider the educational 
level of patients, choose a self-management app that is easy to 
operate and improve acceptance. Second, we also need to 
participate in the use of the self-management app and 
understand its function and use experience. Finally, we 
should provide guidance according to the learning ability of 
patients, solve the practical problems and ensure that patients 
can operate the app safely and independently.
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