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to self-management engagement of Chinese
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study
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Abstract

Aims: To explore facilitators and barriers to self-management engagement of Chinese people with poorly controlled
type 2 diabetes.

Methods: Purposive sampling method was used for recruitment. Semi-structured interview and thematic analysis
was used for data collection and analysis.

Results: Twenty-six semi-structured interviews were conducted. Poor blood glucose control introduced awareness
of susceptibility to complications, while mental disorders could be concomitant. General knowledge about healthy
lifestyle and unhealthy habits impeded lifestyle management. Temporary remission of hyperglycemia and no per-
ceived symptoms interfered engagement of medication therapy and regular blood glucose monitoring. Family and
work environments could impact self-management engagement. Accessibility to reliable diabetes-related informa-
tion influenced self-management engagement.

Conclusions: Awareness of susceptibility to complications motivated self-management engagement, while the
awareness could cause mental disorders that need to be addressed.

Customized lifestyle plans and behavior change technologies were crucial for lifestyle management. The progression
of diabetes, importance of continuity of medication therapy, and the value of blood glucose monitoring should be
clarified in diabetes education.

Building diabetes-friendly social environments and providing reliable diabetes-related information were essential.
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Introduction

Diabetes is a public health challenge leading to enor-
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people with T2DM [3, 4]. The optimal target of blood
glucose control of Chinese people with T2DM was
defined as HbAlc <53 mmol/mol (7%) [2]. However, 77%
of Chinese people with T2DM had poor blood glucose
control (HbAlc>7%) [3—5]. Because poor blood glucose
control could cause severe complications and prema-
ture death, improving blood glucose control is worthy of
more attention [6].

Self-management has been proven as the cornerstone
to improve blood glucose control [7-14]. Self-manage-
ment refers abilities of people with chronic diseases to
collaborate with health care teams and social networks to
cope with their health conditions [9].

However, diabetes self-management engagement is sig-
nificantly inadequate in Chinese people with T2DM [11].
Merely 9.2-16.7% of Chinese people with T2DM had
adequate self-management engagement [3, 4]. Given this
situation, prompting self-management engagement could
be important [15]. To prompt self-management engage-
ment, exploring factors impacting self-management
engagement of Chinese people with poorly controlled
diabetes is essential [16—18].

The qualitative studies that explored factors impact-
ing self-management engagement of people with diabe-
tes have been conducted in the United States, European
countries, the UK, Latin America, Africa, and South Asia
[19-29]. These studies found that patients’ perceptions
of diabetes diagnosis, mental disorders, knowledge about
diabetes and self-care behaviors, and social support could
impact self-management.

Patients’ perceptions of diabetes diagnosis could deter-
mine the motivation of self-management engagement
[19, 21, 22, 24, 27]. The patients’ perceptions of diabetes
diagnosis were defined as patients’ attitudes to the sever-
ity of being diagnosed as diabetes and intentions to tak-
ing actions to cope with the diagnosis [19, 21, 22, 24, 27].
People who perceived the diagnosis as a severe condition
could be motivated to engage in health-related behaviors
to cope with diabetes [19, 21, 22, 24, 27]. However, per-
ception of diabetes diagnosis could be culturally sensi-
tive [19, 22, 24, 27]. Diabetes diagnosis could be regarded
as a natural process of life and a mild condition [19, 22,
24, 27]. This perception caused negative attitude toward
health-related behaviors [19, 22, 24, 27]. Although the
influences of perceptions of diabetes diagnosis were
recognized, patients’ perceptions of poor blood glucose
status and how the status influences self-management
engagement are still unclear.

Mental disorders impacted self-management engage-
ment [19, 22]. The mental disorders was defined as
mental health issues that were prevalent in people with
diabetes [19, 22].. The mental disorders included depres-
sion, anxiety, and diabetes distress [19, 22]. The mental
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disorders have been proven to reduce self-management
engagement [19, 22]. However, the correlation between
mental disorders and poor blood glucose control needs
more exploration.

Providing patients with knowledge about diabetes
and self-care behaviors could increase the awareness of
necessity of self-management, which motivated self-
management engagement [19-29]. However, people with
diabetes could be reluctant to obtain new knowledge
about diabetes and to use the knowledge to manage own
diabetes [21, 25, 28]. This might be caused by that the
knowledge was inconsistent with personal demands and
was not culturally sensitive [19, 21-29]. Given this situa-
tion, it is necessary to identify the knowledge demands of
population with specific contextual characteristics, while
the demands of Chinese people with poorly controlled
diabetes need further exploration.

Social support could increase self-management engage-
ment [19-27, 29]. However, the demands of social sup-
port on diabetes self-management engagement were
various across populations of different continents [19-22,
24-27, 29]. Social support demands on self-management
engagement are still unclear in Chinese population.

In summary, the influences of poor blood glucose sta-
tus and mental health are still unclear. Demands of diabe-
tes knowledge and social support in Chinese population
need further exploration.

To fulfill the research gap, this qualitative study aimed
to explore facilitators and barriers to self-management
engagement of Chinese people with T2DM and poor
blood glucose control. It was anticipated the findings of
this study would provide in-depth understanding to self-
management engagement of Chinese people with poorly
controlled T2DM, which could be useful to develop
customized interventions to improve self-management
engagement and blood glucose control.

Materials and methods

Research design

This study was designed according to qualitative descrip-
tive research methods. Qualitative descriptive methods
are typically amenable to providing a comprehensive
understanding of unknown phenomena, which are rel-
evant to healthcare practice and health policies, such
as factors impacting health behaviors and health ser-
vices usage [30, 31]. Consequently, qualitative descrip-
tive design is consistent with research aim of this study.
According to the guidance of qualitative descriptive
study design, purposive sampling method was used
for participant recruitment [32, 33]. Specifically, maxi-
mum variation sampling was used to obtain broad and
rich information of interest [32, 33]. Semi-structured
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interview method was used to collect qualitative data [32,
33]. Thematic analysis was used to analyze the data col-
lected [31, 32, 34].

Participants and recruitment

Purposive sampling method was used to recruit partici-
pants who could provide information of interest and to
achieve maximum demographic variations of the partici-
pants [35, 36]. Eligible participants were recruited from
the patients who were referred to outpatient clinics of
the National Metabolic Management Center (MMC).
MMC is an independent medical care institution provid-
ing services for patients who are referred from both pri-
mary and second care settings. The patients referred to
MMC were contacted in person at the outpatient clinics
of MMC by the first author. Demographic and biochemi-
cal information of the patients was collected. According
to the information, purposive sampling was conducted
to select participants who could provide knowledge of
interest and achieve demographic variation maximum.
The recruitment process was assisted by endocrinologists
and diabetes specialist nurses who were working in the
outpatient clinics of MMC. The recruitment process was
available in Fig. 1. Recruitment process.

The explicit inclusion/exclusion criteria were described
in Table 1 Inclusion/exclusion criteria. The sample size
depends on the stage where data saturation was reached,
which means newly recruited participants cannot
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Table 1 Inclusion/exclusion criteria

Inclusion criteria Exclusion criteria

People over 18years old  Diabetes nephropathy of Mogensen stage IV-V

People diagnosed with
type 2 diabetes more
than 1 year

Proliferative diabetes retinopathy

People with poor
blood glucose control
(HbATc>7%)

Diabetic foot of Wanger stage 3-V
Coronary heart disease of NYHA stage 3-IV

Moderate and severe cognitive impairment
measured by Mini-mental State Examination
(MMSE)

provide new information and knowledge relating to the
study topic [37].

Theoretical framework

Health Belief Model (HBM) was used as the theoretical
foundation and framework to guide interviews and data
analysis in this study. The HBM is a social-psychological
model that was commonly used in health research [38].
It is fundamentally a ‘value-expectancy’ model devel-
oped to understand health-related behavior of indi-
viduals under specific health conditions [38]. The HBM
advocated that perceived value of health improvement
and expectancy that specific health-related behavior
would ameliorate health conditions would determine
health behavior engagement [38]. According to the HBM,

4 N
N=147 potential participants
completed the MMC / \
. . N=81 were excluded for
questionnaires
\_ Y, HbA1c<7%
N=11 were excluded for
4 N\ Diabetes nephropathy of
N=33 were eligible for Mogensen stage V-V
inclusion criteria
N=6 were excluded for
N J

Proliferative diabetes

retinopathy

N=7 refused to take part

N=26 completed
semi-structured interviews

N=12 were excluded for
Diabetic foot of Wanger
stage III-V

Fig. 1 Recruitment Process

N=4 were excluded for

Moderate  and severe
cognitive impairment

measured by Mini-mental

\State Examination (MMSE)/




Liu et al. BMC Endocrine Disorders (2022) 22:294

health-related behavior engagement is determined by
four dimensions [38]: perceived susceptibility, perceived
severity, perceived benefits, and perceived barriers [38].

Perceived susceptibility and severity refer to individu-
als’ beliefs about personal risk to develop specific illnesses
and subjective perceptions of seriousness of the illnesses
respectively [38]. Perceived benefits were defined as peo-
ple’s perceptions about benefits of specific health-related
behaviors or treatment regimens on improving their
health conditions [38]. Perceived barriers mean practi-
cal hindrances that could obstacle health behavior uptake
and engagement [38]. The framework of HBM is acces-
sible in Fig. 2. Health Belief Model. Interview outline and
data analysis were framed by HBM.

Data collection

Twenty-six participants were recruited and 26 semi-
structured interviews were conducted. The first and sec-
ond authors independently conducted the interviews.
The pre-defined interview outline guided the interviews.
The interview outline was formulated by the research
group according to the HBM framework. The original
interview outline was iteratively revised through dis-
cussions among members of the research group that
included endocrinologists, diabetes nurses, diabetes
educators and two academic researchers. The outline
was finalized when consensus was reached. The inter-
views were conducted at the outpatient clinics of MMC
between October 2021 and January 2022. The interviews
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lasted approximately 30—50 minutes. The interviews were
digitally recorded and were verbatim transcribed. The
interview outline is available in Appendix 1. Interview
guideline.

Data analysis

Thematic analysis method was used to analyze the quali-
tative data [39, 40]. The data analysis process was assisted
by NVivo 12. Nvivo.12 is a powerful qualitative data anal-
ysis software. It can efficiently organize and analyze the
information collected by interviews, focus groups, ques-
tionnaires, and audio. The information content include
words, pictures, audio recordings, and videos.

In the first phase, the researchers read the data repeti-
tively to become familiar with the data and generate
initial ideas of what is in the data. In the second phase,
initial codes of the data were generated. This phase is a
‘theory-driven’ process that the data was coded with the
indication of HMB framework. In the third phase, the
initial codes were sorted into potential themes according
to meaning of the codes. This process was also instructed
by the HBM framework. In the fourth phase, the poten-
tial themes were reviewed to check coherence of the
data within the same themes and to verify whether the
themes could reflect accurate meaning of the data. In the
fifth phase, name of the themes was refined to ensure the
name could capture essential meaning of the data sets.

Two academic researchers independently con-
ducted the data analysis. Discrepancies between the

Perceived
susceptibility
and severity

Perceived
barriers

Fig. 2 Health Belief Model

Perceived
benefits

Health behavior
engagement
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two researchers were solved by discussions within the
research group. Consensus was reached on the final
themes.

Rigor

Rigor of this study was considered from four dimensions:
credibility, transferability, dependability, and confirmabil-
ity [41]. Member checks were performed to enhance the
credibility of study findings. Participants were engaged
to review whether the themes and interpretations of the
data collected were consistent with the accurate mean-
ing of participants. Study settings and demographic
characteristics of participants are available in this
study to clarify the transferability of study findings. To
enhance dependability of data interpretation, two aca-
demic researchers independently analyzed the data col-
lected, and discrepancies between the two researchers
were solved by research group discussions. Concerning
confirmability, audit trail was maintained to record the
research process. Peer audit was performed. Two senior

Table 2 Characteristics of participants
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researchers who did not involve in this study examined
the research process.

Ethics statement

This study was approved by the Committee on Human
Research of the Jining NO.1 People’s Hospital (2020
Ethical Approval No. 057). All participants gave written
informed consent in accordance with the Declaration of
Helsinki.

Results

Demographic characteristics of the participants are
available in Table 2. Characteristics of participants. Five
themes were identified: (1) Susceptibility to severe com-
plications motivates action engagement; (2) Self-man-
agement is beneficial; (3) Barriers to self-management
engagement; (4) Two sides of social environment; (5)
Obtaining reliable information. The summary of the
themes is available in Table 3. Summary of themes.

Demographic characteristics Male (n=15) Female (n=11) Total (n=26)
Age (mean) 44 48 46

Married 10 9 19

Primary school graduation 5 4 9

Middle school graduation 7 5 12

College university graduation 3 2 5

Employed 11 4 15
Unemployed 4 8 12

HbA1c (mean/mmol/L) 8.67 8.69 8.68

Duration of T2DM(mean/month) 72 53 64

Table 3 Summary of major themes

Major themes

Brief description of the themes

Susceptibility to severe complications
motivates action engagement

Self-management is beneficial

Participants were aware of own susceptibility to severe complications that could be caused by poor blood
glucose. The awareness could motivate action engagement.

Self-management, which included lifestyle management, medication therapy, and blood glucose monitor-

ing, was believed by participants to be beneficial for improving blood glucose control. The perceived
benefit facilitated self-management engagement.

Barriers to self-management engagement

Practical barriers to self-management engagement were identified. The barriers included:

(1) Uselessness of general knowledge about lifestyle management; (2) Difficulty in changing unhealthy
habits; (3) Temporary remission and discontinuity of medication therapy engagement; (4) Blood glucose
monitoring and physical symptoms.

Two sides of social environment
tive
Obtaining reliable information

The influence of social environment on self-management engagement could be both positive and nega-

Providing participants with reliable information about diabetes could improve self-management engage-

ment, while reliable information was not always available
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Susceptibility to severe complications motivates action
engagement

Participants’ awareness of their own susceptibility to
severe complications that might be caused by poor blood
glucose control could facilitate self-management engage-
ment. All participants were aware that their poor blood
glucose control status had caused susceptibility to dia-
betic complications. The diabetic complications were
regarded as severe conditions that could impact normal
functions of their bodies, such as the functions of eyes,
renal, and foot.

“Now I clearly understand that my status (poor
blood glucose control) is easy to develop complica-
tions. I know it would be really bad for eye and feet”
(P-16).

The concern of susceptibility to the severe complica-
tions generated participants’ intention to prevent the
complications. To avoid the complications, motivation to
engage in specific actions was identified.

“Yes, I just want to try my best to control it (blood
glucose). I'm still young and I have to keep away
from them (complications)”(P-8).

“l understand complications are very bad, I planed
to take some measures to control my blood glucose,
and to avoid the complications.” (P-14).

Mental health burdens were identified in some partici-
pants. The concern about poor blood glucose control and
susceptibility to complications caused the Mental health
burdens.

“I didn’t care before. Now I just feel that my body is
not at a good status. My blood glucose was not well
controlled. I'm afraid of renal complications, and
other complications. I feel anxious” (P-3).

“But my current situation (poor blood glucose con-
trol) is not good, it is also difficult to deal with it. I'm
very anxious!(P-11).

Self-management is beneficial

The participants thought self-management was benefi-
cial approach to improve blood glucose control. The per-
ceived benefit motivated self-management engagement.
The specific contents of self-management included: (1)
Lifestyle management; (2) Medication therapy; (3) Blood
glucose monitoring.

Lifestyle management
Motivation to engage in lifestyle management was
expressed by the participants, which was triggered by the
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perceived benefit of lifestyle management in improving
blood glucose control. Lifestyle management included
eating a healthy diet and doing more exercise. The par-
ticipants believed that engaging in lifestyle management
was beneficial in improving blood glucose control. Some
participants stated that they used to achieve good blood
glucose control when they engaged in lifestyle manage-
ment. The perceived benefits generated participants’
intention to engage in lifestyle management to improve
blood glucose control.

“I would pay more attention to my diet. I plan to
increase my intake of vegetables. I hope I could con-
trol it (blood glucose)”(P-9).

“I would try to do more exercise(P-15).

Medication therapy

The participants believed that medication therapy was
the most effective approach for blood glucose control.
The participants thought it was impossible to get blood
glucose under control without taking medications. This
perception generated a positive attitude toward medica-
tion therapy engagement.

“I used to take the medications three times a day, I
could stick to the regimens at that time. If you can’t
stick to the regimens, your blood sugar will be high. If
you can do it, your blood sugar will be normal’(P-7).

Blood glucose monitoring

Some participants showed good blood glucose monitor-
ing engagement, which was associated with awareness of
benefits of blood glucose monitoring. These participants
stated that they knew blood glucose monitoring could
indicate how their blood glucose was controlled and
whether their diet and medication regimens demanded
adjustment. Because the awareness of benefits of blood
glucose monitoring, the participants showed good blood
glucose monitoring engagement.

“I also knew that. I would measure my blood glucose.
If it was not high, I would know how much to eat.
For example, eating a boiled egg, a cake and a cup
of soybean milk in the morning could ensure that the
blood glucose after meals is not high” (P-21).

“I would measure my blood glucose, to adjust my
medication and diets” (P-22).

Barriers to self-management engagement
Although the motivation for action engagement and
belief on benefits of self-management were identified,
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practical barriers to self-management engagement were
recognized. The barriers included four dimensions: (1)
Uselessness of general knowledge about lifestyle man-
agement; (2) Difficulty in changing unhealthy habits; (3)
Temporary remission and discontinuity of medication
therapy engagement; (4) Blood glucose monitoring and
physical symptoms.

Uselessness of general knowledge about lifestyle
management

Providing participants with general knowledge about life-
style management was useless for achieving successful
lifestyle management engagement. Although the partici-
pants possessed general knowledge about lifestyle man-
agement, various everyday living experiences and living
patterns of individual participants caused difficulty in
using the general knowledge to formulate personal and
practical lifestyle management schemes, which impeded
lifestyle management engagement.

“I know I need to control my diets, to control energy
intake and do more exercise. But all these are too
general, it didn’t make sense for me because I live a
life in my own way. I believed everyone has their own
ways for living. I still don’t know how to make my
life more health. I still don’t have my own plans for
adjusting my diets and exercise” (P-17).

Difficulty in changing unhealthy habits

To live the lifestyles proposed for people with diabetes,
some participants stated that they had to change their
unhealthy habits formed by long-term periods. Although
the unhealthy habits caused poor blood glucose control,
it was still a challenge to break the habits.

“My poor blood glucose control might be caused by
my diets. I know what kind of food is good for me,
but I just couldn’t control myself. I know I couldn’t
eat too much fried food, but I like fried hairtail
very much and often ate too much. After eating,
you regretted it. When you ate, you just couldn’t
stop it” (P-8).

“I do little exercise in daily life, that is a habit
formed for a long time.. I don’t like running, I don’t
like sports, and I don’t like dancing” (P-15).

Temporary remission and discontinuity of medication
therapy engagement

Discontinuity of medication therapy engagement was
identified. The discontinuity was caused by temporary
remission of hyperglycemia and physical symptoms.
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Some participants stopped taking medications when
their blood glucose was temporarily under control or
no physical symptoms were perceived. The temporary
remission was considered the signal of stopping medica-
tion therapy.

“I used to take medicine according to the regimens
proposed by my doctor. 1 insisted on taking drugs,
and my blood sugar was well controlled at that
time. After that, I didn’t insist on taking medica-
tion. 1 felt that my condition was under control
and felt no discomfort. I didn’t take medication
after that” (P-22).

Two participants stated that they did not take medica-
tion because potential side effects and drug dependence.
However, the concerns did not influence medication ther-
apy engagement of the majority of participants. Despite
potential side effects and drug dependence, other partici-
pants thought taking medication to control blood glucose
was more critical.

“I don’t care about side effect. I know that drugs
could damage the liver and kidney, but I must
control my blood glucose. I often watched vid-
eos introducing western medicine would have side
effects on my mobile phone, but you couldn’t make
it (good blood glucose control) without taking the
medications.”(P-7).

“If you don’t take medication, it would be trouble-
some in case of poor blood glucose control. Now I
don’t care about the side effects and dependence of
drugs, because now my live is threatened and I must
insist on taking drugs. I'm more worried about the
poor control of blood glucose”(P-10).

Blood glucose monitoring and physical symptoms

The majority of participants in this study did not engage
in regular blood glucose monitoring because the func-
tion of blood glucose monitoring was misunderstood.
The participants believed that blood glucose monitor-
ing should only be performed when physical symptoms
occurred. The participants thought it was unnecessary to
measure their blood glucose when no physical symptoms
were perceived. No perceived physical symptoms was
considered as an indicator of healthy status. Because the
healthy status, blood glucose monitoring was believed
to be unnecessary. The participants would only measure
blood glucose when physical symptoms were perceived.

“I didn’t feel uncomfortable before, but now I feel it. I
can't see clearly, and my feet are swollen. It was only
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when the body began to change that I began to do it
(blood glucose monitoring)” (P-19).

“Well, I only measured my blood glucose when I felt
uncomfortable. I didn’t measure it when I felt good. I
didn’t measure it regularly” (P-24).

Two sides of social environment

The social environment of participants was identified as
both facilitator and barrier to self-management engage-
ment. The social environment included family and
work environment.

The roles of family environment were determined by
how family members influenced self-management. On
one side, the family members who had positive atti-
tudes toward assisting the participants in managing
diabetes could facilitate self-management engagement.
These family members facilitated self-management
engagement by playing the role of offering healthy
diets, promoting physical activity engagement, and
reminding blood glucose monitoring.

“I'm living with my wife. My wife made a healthy
lifestyle plans for me. She wanted me to do more
exercise, to eat more vegetables. And I would try to
do what she wants me to do.” (P-11).

“‘My family was worried about my current health
status. They wanted me to have a healthy diet. For
me to have a healthy diet, my daughter formulated
a diabetes diet plans for me” (P-18).

“My family would remind me to measure my blood
sugar regularly and do more exercise” (P-27).

On the other side, unhealthy living habits of family
members could reduce self-management engagement.
The unhealthy living habits could lead to a diabetes-
unfriendly family environment that could impede
self-management.

“‘My family’s eating habits are not healthy, but I
have to live in the way as my family live because
we are living together now. My family doesn’t
understand what kinds of diets were good for dia-
betes, they can give me no support” (P-13).

“There are no people around who love sports. My
family doesn’t like sports either. No one urged
me to exercise. My family doesn’t exercise either”
(P-23).

Work environment where healthy diet and exercise
facilities were accessible in workplaces could facilitate
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self-management engagement. Some participants
stated that the availability of healthy diet and exercise
facilities in workplaces increased convenience of self-
management engagement.

“I work in school. Our school has a gym for employ-
ees. I could do exercises during the leisure times”
(P-4).

“The diets are OK. The place where I work provide
diabetes meals, and I could have diabetes meals
during work times” (P-11).

However, restrictions on accessing healthy diet and
doing exercise in workplaces were also identified. Some
participants expressed that the diet provided in work-
places was unsuitable for people with diabetes, which
caused difficulty in engaging in lifestyle management.
Furthermore, exercise opportunities were limited
because tight work schedules. These restrictions impeded
self-management engagement.

“Now I work for nearly 11 hours a day. I had no time
to exercise outside of work, and I were very tired
after work” (P-2).

“I didn’t eat regularly when I were on business. But I
often went on business because of work. When I went
on business, my diet was not easy to control, because
I need to eat with my clients and my colleagues, but
the food was not suitable for me” (P-8).

Barriers to medication taking and blood glucose moni-
toring in workplaces were identified.

“However, it was inconvenient at work because the
equipment was not easy to carry with you.” (P-12).

“I have the problem of insulin injections, because I
work in sale department, sometimes insulin couldn’t
be injected on time, and it was also a problem to
bring it to workplace” (P-19).

Obtaining reliable information
Obtaining diabetes-related information could facilitate
self-management engagement. The information included
diabetic complications, lifestyle advice, and effects of
medications. This information clarified the necessity
of diabetes self-management and how diabetes could
be managed, which might facilitate self-management
engagement.

However, some information obtained from various
resources was unreliable, especially information from the
internet and social networks. Some participants stated



Liu et al. BMC Endocrine Disorders (2022) 22:294

that their friends and colleagues told them diet manage-
ment was unnecessary for people with diabetes. Further-
more, some participants expressed that they obtained
information from the internet that advertised health
products could instead of medications for blood glucose
control. This information could form incorrect percep-
tions and attitudes of participants regarding diabetes
self-management, which might reduce self-management
engagement. Compared with the information from the
internet and social networks, participants preferred to
obtain information from healthcare professionals.

“I usually look through the information on the inter-
net, but I needed to check the correctness of the infor-
mation by myself. If I could communicate directly
with my doctors, there would be no such problems.
After all, they are professional. It would be great if
you could get information about diabetes directly
from the medical staff” (P-17).

Discussion

With our knowledge, it is the first study that explored
factors impacting self-management engagement in Chi-
nese people with T2DM and poor blood glucose control.
Five relevant themes were developed.

The participants’ concern about susceptibility to
severe complications motivated self-management
engagement. This finding is consistent with the prin-
ciple of HBM, which demonstrated that perceived
susceptibility and severity of specific diseases could
motivate health behavior engagement [42]. However,
this finding is different from a previous study that
reported that Chinese people with diabetes tended to
be blindly optimistic about their health conditions [43].
The inconsistent findings could be caused by this study
focused on people with poor blood glucose control,
which induced the concern about the susceptibility to
severe complications [42, 44, 45].

This study also found that participants’ awareness of
susceptibility to severe complications might increase the
risk of mental disorders. Previous studies have demon-
strated that awareness of susceptibility to diabetic com-
plications could cause mental disorders [42-53], while
mental disorders could reduce diabetes self-manage-
ment engagement [15]. In terms of motivating self-man-
agement engagement, the balance between increasing
awareness of susceptibility to complications and reducing
risk of mental health disorders is still unclear and needs
further exploration.

Benefits of self-management were perceived by the par-
ticipants, which generated motivation to engage in self-
management. This finding is consistent with the HBM
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which states that patients incline to engage in health
behaviors that are perceived to be beneficial [42].

Although the perceived benefit could motivate health
behavior engagement, according to the HBM, barriers
impeding health behavior engagement could exist [42].
This point was also proven in this study. The barrier of
using general lifestyle knowledge to achieve success-
ful lifestyle management was recognized. This barrier
might be caused by diverse contextual variations of the
participants. The diverse contextual variations led to
individual everyday living experiences and patterns. The
personal living experiences and patterns could make gen-
eral knowledge about lifestyle management useless for
formulating personal and practical lifestyle management
schemes [42, 44, 47—-49], which caused the barrier to self-
management engagement.

Concerning the barrier of changing unhealthy behav-
iors, changing the unhealthy behaviors was considered
as the core value and critical component of diabetes
self-management, while behavior change is challenging
[51, 54]. Given this situation, behavior change technol-
ogies were widely used in diabetes management, and
the effects of blood glucose control has been proven
[43, 51, 52]. Consequently, behavior change technolo-
gies should integrate in diabetes self-management
services.

Discontinuity of medication therapy engagement was
mainly caused by temporary remission of hyperglycemia
and physical symptoms. A previous study also reported
that temporary remission of hyperglycemia and no sub-
jective feelings could impede medication taking in Chi-
nese people with diabetes [43]. The findings could be
caused by lack of knowledge about pathophysiology
and natural progression of diabetes. Lack of the knowl-
edge might lead to the misunderstanding that temporary
remission of hyperglycemia and no perceived physical
symptoms indicated diabetes was cured and medication
therapy could be stopped [43—-45, 53].

Concern about side effects might reduce medica-
tion therapy engagement [43, 45, 53]. However, in this
study, the concern did not impact medication therapy
engagement of the majority of participants because they
thought taking medications to improve blood glucose
control was the more important thing. The inconsistent
findings might be associated with the characteristics of
participants. This study merely involved participants with
poor blood glucose control. Because the poor blood glu-
cose control status, the participants tended to put taking
medications at a high-priority rating.

Most participants in this study showed poor engage-
ment in regular blood glucose monitoring. The par-
ticipants thought it was unnecessary to measure blood
glucose when no subjective symptoms were perceived.
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A previous study also reported that having no severe
symptoms or events could impede blood glucose moni-
toring of Chinese people with diabetes [43]. However, in
this study, some participants showed good blood glucose
monitoring engagement because they understood the
value of regular blood glucose monitoring on adjusting
lifestyle and medication regimens. Consequently, clarify-
ing the value and normal function of regular blood glu-
cose monitoring could be crucial.

Family environment was identified as both facilita-
tor and barrier of self-management engagement, which
was also proven by other previous studies [45, 54, 55].
This study found that family members’ attitudes and
perceptions on diabetes management influenced self-
management engagement. However, the finding was still
preliminary, and further studies are required to explore
depth understanding of how the interplay between Chi-
nese people with diabetes and their family members
impacts self-management engagement.

Similarly, this study also found that work environment
where healthy diet and exercise facilities were available
could prompt self-management engagement. At the same
time, work restrictions such as time restriction could
impede self-management engagement. Consequently,
building diabetes-friendly work environment could be
necessary [56, 57].

Participants in this study reported various resources
for obtaining diabetes-related information, while some
resources were unreliable. Although the reliable informa-
tion is important for self-management engagement [55],
inaccurate information was disseminated to participants
in this study. The inaccurate information was mainly
obtained from social networks. Although the informa-
tion provided by healthcare professionals was valued, the
information from social networks could be more acces-
sible in daily life, while reliability of the information can
not be guaranteed. Given this situation, channels for pro-
viding reliable information are necessary [45].

Policy implications
Poor blood glucose control screening was suggested
to introduce. The recent national survey reported that
most Chinese people with poorly controlled diabetes
were still unaware of their poor blood glucose control
[2]. Although the perception of susceptibility to compli-
cations caused by own poor blood glucose control could
motivate self-management engagement [22, 44, 45, 53],
the low knowing rate of own poor blood glucose con-
trol status might impede self-management engagement.
Consequently, poor blood glucose control screening were
suggested.

Interventions to address mental disorders that are com-
mon in people with diabetes, which included depression,
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anxiety, and diabetes distress, was suggested to integrate
into current Chinese diabetes services. This study found
that poor blood glucose might cause the mental disor-
ders, which reduced self-management engagement. Con-
sequently, addressing the mental disorders is essential.
However, the MMC and National Basic Public Health
Service do not provide mental health services [58]. Given
this situation, mental health services should be added.

Current diabetes lifestyle management services should
be adopted a person-centered pattern. This study found
that patients’ demands for knowledge and information
about lifestyle management were personal. Consequently,
providing person-centered diabetes lifestyle management
services is important [42, 47-50, 59-62]. However, cur-
rent Chinese healthcare professionals still incline to pro-
vide general and repeated materials to support lifestyle
management [50, 59, 62]. Given this situation, introduc-
ing person-centered lifestyle management was suggested.

Behavior change technologies should integrate into
current diabetes services. This study identified the diffi-
culty in changing unhealthy behaviors. Behavior change
technologies could be the appropriate approach to
address the difficulty. However, behavior change technol-
ogies are rarely used in current Chinese diabetes services
[43, 52, 59, 62]. Consequently, behavior change technolo-
gies should be added.

The participants showed poor knowledge about the
natural progressions of diabetes and the value of regular
blood glucose monitoring, which reduced self-manage-
ment engagement. As a result, Chinese diabetes educa-
tion services should pay more attention to the knowledge
deficits.

This study identified the influences of family and work
environment on self-management engagement. The
influences indicated the importance of building a diabe-
tes-friendly family and work environment [56, 57, 63—
66]. Building a channel that disseminates authoritative
and reliable diabetes-related is also crucial [44, 67, 68].

Limitations
This study has some limitations. Selection bias might
exist in this study. The recruitment process reflected that
some patients were willing to participate in this study
while others refused to participate in this study. The
experiences and perspectives of the participants could be
different from those who refused to participate.

Transferability of the study findings could be limited in
some degree. The demographic and clinical characteris-
tics, as well as cultural background of participants in this
study should be taken into account when transferring the
findings into other population.

This study merely recruited diabetic people with poor
blood glucose control. Further exploration to compare
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people with poor and good blood glucose control was
required. Furthermore, the average duration of diabe-
tes of participants in this study was 64months, which
indicated people with newly diagnosed and short-term
diabetes could be under representative. Consequently,
future studies targeting on people with newly diagnosed
and short-term diabetes are required.

This study explored overall self-management behaviors.
The findings of specific components of the behaviors,
such as exercise and diet, could be preliminary. Future
studies are needed to obtain in-depth understanding to
the specific components of self-management.

Conclusion

Increasing awareness of own poor blood glucose status
and susceptibility to complications is a promising strat-
egy to motivate self-management engagement of Chinese
people with poorly controlled T2DM. The accompanying
mental disorders should be noticed.

To achieve successful lifestyle management engage-
ment, formulating customized lifestyle management
plans was suggested. Furthermore, behavior change tech-
nologies were suggested to integrate into existing Chi-
nese diabetes services.

Chinese diabetes education services should pay more
attention to the natural progression of diabetes and the
importance of medication therapy continuity. Further-
more, the value of blood glucose monitoring should be
clarified.

Policies for building a diabetes-friendly family and
work environment should be considered. Building a
channel that provides reliable diabetes-related informa-
tion and is accessible in routine life is also important.
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