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Abstract
Purpose: To examine the features and types of health infor-

mation provided in Chinese diabetes mobile applications

(apps) for patients’ self-management. Materials and Methods:

Through multiple rounds of screening, we identified a total of 95

relevant iOS (Apple, Cupertino, CA) and Android� (Google,

MountainView,CA) appsand examined eachapp’s features and

health information types based on each app’s description in the

app stores. We used a 15-feature algorithm to evaluate the apps’

abilities for supporting diabetic patients’ self-management,

based on U.S. national standards for diabetes self-management.

We also adapted the health information wants framework to

analyze the types of information that the apps provided for di-

abetic patients. Results: Diabetes education was the most com-

mon feature, provided by 75% of the apps. Blood glucose

checking was enabled by 65% of the apps. Diet management,

insulin checking, and physical activity monitoring were enabled

by 53%, 49%, and 44% of the apps, respectively. Only a small

percentage of the apps enabled psychosocial support (29%) or

tracking of blood pressure (14%), cholesterol (14%), or body

mass index (11%). None of the apps provided all seven types of

information posited by the health information wants framework.

Only a small percentage of the apps provided information about

psychosocial support (29%), healthcare providers (24%), or

healthcare facilities (24%). Information about complementary

and alternative medicine was the least likely type of information

provided in the apps, with only 7% of the apps providing this

type of information. Conclusions: Our findings have important

implications for improving the quality ofChinese diabetesmobile

apps to facilitate patients’ self-management.
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Introduction

C
hina has about one-third of the global incidence of

diabetes,1 and its diabetes-related economic burden

($38 billion in 2013) is increasing.2,3 Yet Chinese

patients and their families typically do not receive

sufficient information about diabetes from healthcare pro-

viders,4–6 and so the majority of Chinese diabetic patients lack

information necessary for self-care.7 This can lead to severe

health consequences and a sense of powerlessness regarding

treatment and self-management.8–11

Effective self-management of diabetes12,13 can be sup-

ported by mobile health (m-health) applications (apps), en-

abling patients to communicate with healthcare providers

regarding glucose levels, weight, and diet control.14–17 The

quality of m-health tools is problematic, however; few apps

offer all of the features considered necessary for effective

diabetes management,18 and despite the high prevalence of

diabetes and adoption rate of mobile phones in China,19,20

knowledge about the quality of diabetes-related Chinese

mobile apps is lacking. Here we explore the features and types

of health information that Chinese diabetes mobile apps

provide, and we suggest recommendations for their further

development.

Materials and Methods
In December 2014, we selected Android� (Google, Moun-

tain View, CA) and iOS (Apple, Cupertino, CA) apps through

multiple rounds of screening (Fig. 1). We then coded each

app’s features according to the app’s description in the app

stores. We defined ‘‘features’’ as functions that support dia-

betic patients’ self-management. Five main features were

adapted from a previous study21; additional features were

based on the U.S. national standards for diabetes care.22 The

final list of 15 features comprised general diabetes education,

diet management, weight management, blood glucose moni-

toring, physical activity/exercise monitoring, communication

with healthcare providers, insulin management (dosage cal-

culation, self-injection), oral diabetes medication manage-

ment, blood pressure (BP) monitoring, communication with
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family, communication with peer patients with similar con-

ditions, disease-related alerts/reminders, calorie count, body

mass index monitoring, and cholesterol monitoring.

To analyze the types of health information provided in the

apps, we adapted the health information wants (HIW) frame-

work,23–25 which defines seven types of health information that

patients desire in medical encounters: information about diag-

nosis; treatment; laboratory tests; self-care; complementaryand

alternative medicine (CAM); psychosocial aspects; and health-

care providers (Table 1). Each app was independently coded by

at least twoauthors. The authors’ agreement rates for the iOSand

theAndroid appswere 97%and98%, respectively.Apps that ran

on bothAndroid and iOS platformswere coded by three authors,

with an agreement rate of 0.942 (Krippendorff’s alpha). Differ-

ences were resolved through all authors’ discussion.

Results
The final sample numbered 95 apps: 43 for Android, 38 for

iOS, and 14 that ran on both Android and iOS. All Android apps

were free. Five of the iOS apps required

a fee that ranged from $0.99 to $1.99

for downloading. All apps were re-

leased during 2011–2014, with 2014

seeing the highest number for both

Android and iOS. The features and

types of health information provided

by the apps are summarized in Table 2.

Seven (7%) of the apps had none of

the 15 features, 44 (46%) had 1–5, 39

(41%) had 6–10, and only 5 (5%) had

more than 10 (Table 3).

Six (6%) of the apps provided none

of the seven types of health informa-

tion defined by the HIW framework, 49

(52%) provided one to three types of

information, and 40 (42%) provided

four to six. No app provided all seven

types (Table 4).

Discussion
General patient education was the

most common feature among the apps,

followed by monitoring of blood glu-

cose, diet/food/nutrition, insulin, and

exercise/physical exercise. These are

also the most common features in U.S.

diabetes apps,12,26 supporting the gen-

eralizability of our findings. However,

few apps included more than 12 of the

15 self-management features, and seven of the apps had none,

suggesting that few of the apps could provide a comprehen-

sive set of tools for diabetes self-management.13,21,27

Psychosocial support, disease-related alerts/reminders, and

information about BP, cholesterol, and body mass index were

featured in only a small percentage of the apps, suggesting that

there is much room for improvement in the development of

Chinese diabetes mobile apps. Evidence suggests that informa-

tion about laboratory tests, CAM, healthcare providers, and

psychosocial support are all important to patients.23–25 Infor-

mation about psychosocial support, for example, affects pa-

tients’ well-being,12,26,28 and psychosocial interventions can

improve patients’ diabetes self-management.1,3,8,29 Not pro-

viding information about the psychosocial aspects of diabetes

self-management is a missed opportunity that should be ad-

dressed. The majority of the apps also did not provide infor-

mation about healthcare providers or facilities, so those apps

could not facilitate decisions about sources of treatment. In

addition, CAM has been recommended as a supplement to

Fig. 1. Application (app) selection process.
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standard treatments in chronic disease prevention and health

promotion,30 but CAM information was least likely to be

provided in the apps.

Shared decision-making is at the core of self-management

and patient-centered care. It requires that patients be actively

involved in their own care and decision-making and that

healthcare providers provide services based on patients’ person-

alized needs and preferences.31–34 Because the majority of the

selected Chinese apps did not provide many of the features and

types of information essential for diabetes self-management, we

recommend the following for future mobile app development,

diabetes research, and practice:

Table 1. Seven Types of Health Information

TYPE OF
INFORMATION DESCRIPTION SUBGROUP EXPLANATION

EXAMPLE ITEM (USING DIABETES
AS AN EXAMPLE)

Treatment Information about the rationale, mechanism,

and implications of a conventional method

used to control a health condition

1. Rationale: why treatment is needed; why

a specific treatment is needed

2. Mechanism: how a treatment works

3. Implications of a conventional method: why a

conventional method is needed to control diabetes

1. Information explaining how a medication may

help treat diabetes

2. Information about the specific drug(s)

prescribed

3. Information about changing medications

Health condition

specific

Information about the description, process

and prognosis, and implications of a health

condition

1. Definition: what is a specific health condition (e.g.,

diabetes); what different types does this health

condition include (e.g., types of diabetes; differ-

ences between type 1 and type 2 diabetes)

2. Process/prognosis/causes: how the health

condition progresses and what the complications

are; what are the causes for this health condition

1. Information about the type of diabetes

2. Information about how severe my diabetes is

3. Information explaining why further referral is

necessary

Laboratory test Information about the rationale, process,

and interpretations associated with

laboratory tests or medical exams to

diagnose or monitor a health condition

1. Rationale: why a specific lab test is needed

2. Process: how to do a specific laboratory test (e.g.,

blood drawing or urine collection or something

else; fasting or not)

3. Interpretations: what does a laboratory test result

mean

1. Information about the benefits and risks of

different laboratory tests

2. Information about the procedures of

laboratory tests

3. Information about interpretations of the

results of laboratory tests

Self-care Information about (a) the rationale and

procedure of my own physical and dietary

actions needed to maintain health, prevent

disease, or control a health condition, (b)

potential impact of the health condition on

my work and daily life, and (c) signs and

signals indicating when I should seek

professional care

1. Rational and procedure of physical and dietary

action: why do I need to take an action to be

healthy; what do I do to be healthy

2. Impact on work/daily life: how the health

condition may affect my work and daily life

3. Signs/signals for when I need to seek help from a

healthcare provider: when should I contact a

healthcare provider

1. Information about how diabetes may affect

my work

2. Information about how diabetes may affect

my personal life (e.g., sexual activity, smoking,

alcohol use, hobbies)

3. Information about how to care for a

diabetes-related wound or incision at home

CAM Information about possible complementary

or alternative treatments for a health

condition

What CAM options are available; what are the

benefits and risks of using of CAM

1. Information about the benefits and risks of

using CAM versus in combination with stan-

dard medicine

2. Information about when to get CAM

3. Information about where to get CAM

Psychosocial Information about how to obtain assistance

in dealing with feelings and family and

social concerns resulting from a health

condition

1. Family: how to involve the family

2. Peers: how to get support from others who have

the same condition

3. Social concerns: how society may perceive/react

to someone with the health condition

1. Information about support groups where I can

talk with other people with diabetes

2. Information about how the treatment may

affect feelings about myself

3. Information about how to involve my family in

dealing with feelings about diabetes

Healthcare

provider

Information about the credentials,

experiences, and reputations of medical

professionals and facilities, including the

types and quality of services they provide

1. Credentials/experiences/reputations of

medical professionals (e.g., physicians, nurses,

pharmacists)

2. Credentials/experiences/reputations of

medical facilities (e.g., clinics, hospitals)

1. Information about the credentials,

experiences, or reputations of a particular

medical facility

2. Information about the credentials,

experiences, or reputations of a particular

medical specialist

CAM, complementary and alternative medicine.
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Table 2. Year When Each Application (App) Was Released, Features, and Types of Health Information Provided
by Chinese Diabetes Apps

ANDROID IOS ANDROID/IOS TOTAL

Year app was released

2011 4 (9) 6 (16) 4 (29) 14 (15)

2012 5 (12) 5 (13) 0 (0) 10 (11)

2013 5 (12) 10 (26) 0 (0) 15 (16)

2014 29 (67) 17(45) 10 (71) 56 (59)

Features

Education 31 (72) 30 (79) 10 (71) 71 (75)

Diet management 24 (56) 22 (58) 4 (29) 50 (53)

Blood glucose 23 (53) 31 (82) 8 (57) 62 (65)

Insulin 21 (49) 23 (61) 3 (21) 47 (49)

Physical activity 20 (47) 18 (47) 4 (29) 42 (44)

Calorie count 16 (37) 13 (34) 4 (29) 33 (35)

Oral diabetes medications 14 (33) 13 (34) 3 (21) 30 (32)

Communication 12 (28) 17 (45) 6 (43) 35 (37)

Weight 12 (28) 13 (34) 4 (29) 29 (31)

Family 10 (23) 10 (26) 3 (21) 23 (24)

Disease-related alerts or reminds 9 (21) 14 (37) 6 (43) 29 (31)

Cholesterol information/medications 9 (21) 3 (8) 1 (7) 13 (14)

Blood pressure 7 (16) 4 (11) 2 (14) 13 (14)

Peer 6 (14) 4 (11) 3 (21) 13 (14)

BMI 5 (12) 4 (11) 1 (7) 10 (11)

Type of health information

Treatment 35 (81) 26 (68) 13 (93) 74 (78)

Health condition specific 34 (79) 20 (53) 7 (50) 61 (64)

Self-care 34 (79) 32 (84) 10 (71) 76 (80)

Psychosocial 14 (33) 11 (29) 3 (21) 28 (29)

Laboratory test 11 (26) 2 (5) 2 (14) 15 (16)

Healthcare provider 9 (21) 12 (32) 2 (14) 23 (24)

CAM 3 (7) 4 (11) 0 (0) 7 (7)

Data are n (%).

BMI, body mass index; CAM, complementary and alternative medicine.

Table 3. Number of Features Provided in Each Chinese Diabetic Application

TYPE OF APPLICATION

NUMBER OF FEATURES

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Android 3 1 7 8 2 4 2 3 4 3 4 1 0 1 0 0

iOS 3 2 5 3 3 1 4 4 1 3 6 3 0 0 0 0

Android/iOS 1 2 0 3 3 0 1 1 2 1 0 0 0 0 0 0

Total 7 5 12 14 8 5 7 8 7 7 10 4 0 1 0 0
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1. Diabetes apps should integrate more features that fa-

cilitate diabetes self-management.

2. M-health apps should provide a diverse range of types

of health information, especially about laboratory tests,

CAM, and healthcare providers.

3. Healthcare providers should examine the features and

types of health information provided in apps so that

they can recommend appropriate apps to patients.

A major limitation of this study is that we adapted the U.S.

national standards for diabetes self-management to develop

our list of features, and we used the U.S.-originated HIW

framework to develop a list of the types of health information

that patients might want. Although these algorithms formed a

solid, justifiable foundation for our analyses, they do reflect a

U.S. context and might not accurately reflect the environment

and challenges that Chinese diabetic patients face. Some ev-

idence suggests that there are differences in diabetic care and

self-management practice between China and the United

States.5,35 Future research should examine the cultural aspects

of diabetes self-management.
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