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ABSTRACT

Aims and objectives To examine the combined effects
of the patient’s and family members’ knowledge, attitudes
and perceived family support on self-monitoring of

blood glucose (SMBG) behaviour of patients with type 2
diabetes.

Design A cross-sectional design using the framework

of knowledge—attitude—behaviour (KAB) combined with
family support.

Setting Shanghai, China.

Participants Seventy type 2 diabetes patient—family
member dyads recruited from 26 residential committees in
Shanghai were investigated. Twenty-three health providers
were interviewed.

Primary outcome measures The knowledge, attitudes
and perceived family support of patients’ and their

family members’ data were measured through scales.
Combined effects were analysed by a fuzzy-set qualitative
comparative analysis (fsQCA) using fsQCA V.3.0. Other
analyses and calculations were performed by STATA
V.14.0.

Results SMBG was very poor (20%), and behaviour

was characterised by ‘multiple complications,’” and ‘all
paths lead to the same destination’ for patients. There
were two solution paths toward patients’ SMBG (solution
coverage=0.4239, solution consistency=0.7604). One path
was the combination of ‘patients with low risk perception,
the patients’ and family members’ perceived negative
support’, the other was the combination of ‘patients with
high risk perception, the patients’ perceived negative
support’. In both paths, basic knowledge serves as an
auxiliary condition.

Conclusion The study revealed that for patients with

high and low risk perceptions that are relatively difficult to
change, we could strengthen family support to achieve the
desired SMBG behaviour. Knowledge is not a prerequisite
to achieving SMBG. Moreover, negative family support
plays a crucial role. Perceived family support by patients
is more important than perceived family support by family
members, which suggests that family members should
improve support for patients so that the patients can
perceive more family support.

STRENGTHS AND LIMITATIONS OF THIS STUDY

= The qualitative comparative analysis method was
used to address the questions of the paths of the
combination of complex factors.

= The study considered both patients’ and family
members’  knowledge—attitude—behaviour com-
bined with perceived family support for analysing
the paths to patients’ self-monitoring of blood glu-
cose behaviour.

= The study was conducted in Shanghai, and the re-
sults may not be transferable to another region.

INTRODUCTION

Diabetes is a common global health problem
that, over time, can cause serious damage
and complications to the heart, kidneys,
nerves, blood vessels and eyes.' The number
of patients with diabetes worldwide will reach
578 million in 2030 and 700 million by 2045.

The Chinese government launched a
health management programme for type 2
diabetes as a part of their national basic public
health services in 2009, wherein patients with
diabetes could apply for registration in the
health management system of their local
community health centres. Though many
patients with diabetes are managed in the
health management system, many patients
have poor glycaemic control.’ Therefore,
finding feasible ways for patients with poor
glycaemic control is needed.

Studies have found that strict blood
glucose control can effectively reduce the
risk of complications in patients.* Since
diabetes is a long-term chronic disease, self-
management behaviours are very important;
self-monitoring of blood glucose (SMBG)
is significant for people with poor blood
glucose control. SMBG can reflect the
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immediate changes in blood sugar and guide patients to
adjust diet, exercise and oral medication or insulin dose
in time. In recent years, medical personnel have focused
on and strengthened SMBG education, but the status of
self-monitoring compliance of patients with diabetes is
not optimistic. SMBG adherence rates were reported to
be as low as 24% for adults with type 2 diabetes.”

There are many factors influencing diabetes self-
management behaviours, some of which are from the
perspective of patients themselves, such as knowledge®
and risk perception.” Some from an external support
perspective, such as family support.®? Family support can
be positive or negative. Positive supportincludes the provi-
sion of emotional and instrumental support, and these
supportive behaviours can promote self-management
behaviours in patients with diabetes.”

Negative support can translate into vigilance over
certain lifestyles and can lead to nagging patients to
watch what they eat and to be physically active. Patients’
responses to negative support vary, with some interpreting
negative support by family members as expressions of
concern and finding them helpful for self-management
behaviours. Others find them unhelpful and annoying,
causing patients to feel negative about self-management
behaviours.® However, the literature shows that the role
of negative family support is inconsistent, and while some
people think it is useful, some think otherwise.'’

Considering that family support is an external factor,
external factors work through internal factors. There-
fore, when analysing the influence of external factors on
patients’ behaviour, it is necessary to explore the influ-
ence on patients with different psychological statuses
such as risk perception. Previous study has shown that
cognition of possible health risks in patients with diabetes
is an important factor affecting their health decisions and
self-management behaviours."" Despite the importance
of health education for patients with diabetes,'” the level
of risk perception and knowledge in many older patients
remains low.

It is questionable whether family support can promote
SMBG behaviour in patients with poor knowledge and risk
perception. Therefore, this study considers the following
questions: ‘can feasible interventions be explored for
patients with uncontrolled diabetes with low risk percep-
tion based on family support?’” and ‘does improving
patients’ knowledge and perception of risk facilitate
SMBG behaviour for some elderly patients?” Interest-
ingly, family members and patients may have inconsistent
perceptions of family members’ support."” Therefore, it is
necessary to analyse family support from the perspectives
of patients and family members.

The knowledge-attitude-behaviour (KAB) model is
relatively common in studies to improve diabetes self-
management behaviours. Many researchers believe that
improving patients’ knowledge through health educa-
tion can improve their self:management behaviours';
however, patients’ knowledge and attitudes do not
always lead to changes in attitudes.'” This study aimed to

determine the feasible paths for patients with or without
knowledge and risk perception based on the KAB model
combined with family support.

In this study, we used the qualitative comparative anal-
ysis (QCA) method'® to address questions of complex
causation, analysing the joint effect, interactive rela-
tionship and action path among different influencing
factors. Especially for some unnecessary conditions, it
also can find a path through other conditions, which will
provide information for developing targeted intervention
measure to improve patients’ SMBG behaviour.

METHODS

Conceptual framework

This study focused on the SMBG behaviour in patients
based on the KAB model.'” Behaviours of patients are
influenced by their knowledge and attitudes. In addition,
family support also influences patients’ behaviours. In
addition, family members’ supporting behaviours influ-
ence their knowledge and attitudes.

Knowledge is directly or indirectly related to behaviours.
With better knowledge, patients and their families can
develop better attitudes, resulting in better behaviours.
Knowledge includes basic knowledge of diabetes and
basic knowledge of diabetes complications. Studies have
found that the level of diabetes knowledge in patients is
closely related to the level of self-management.18 Other
studies suggested that knowledge alone is not sufficient to
improve diabetes self-management behaviours."

Attitudes referred to psychological aspects related to
diabetes and included self-efﬁcacy20 2l and risk percep-
tion” in this study. Self-efficacy is a key measurement vari-
able influenced by attitude, subjective norms, perceived
behavioural control and other factors. This is an important
theoretical viewpoint of planned behaviour theory.22 Clara
et al® found that patients with better self-efficacy had
higher levels of self-management. Risk perception refers
to the subjective perception of the likelihood that a nega-
tive health-related event will occur for a certain person or
group of people in a particular period.24 In recent years,
the key role of risk perception in behavioural processes
has received increasing attention.”

Family support is an important aspect of social support.
It mainly refers to the help provided by other family
members for patients, including positive and negative
support. Studies have shown that family members partic-
ipating in diabetes management can help patients over-
come health-related obstacles.?

Finally, this study proposed the framework of the
KAB model, combined with family support, as shown in
figure 1.

Study design and setting

This cross-sectional study was conducted in Shanghali,
located in the eastern mainland China during from
January to March in 2019.
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Figure 1 Conceptual framework. SMBG, self-monitoring of
blood glucose.

Family members

According to government statistics, the annual per
capita gross domestic product in Shanghai was ¥157279
in 2019, ranking it second among the 31 provinces in
mainland China (National Bureau of Statistics, 2020),
while that of the whole of mainland China was ¥70892.

Study participants

Patients

This study aimed to find ways to improve the SMBG of
elderly patients with type 2 diabetes with poor blood
glucose control. Based on the guideline for the preven-
tion and control of type 2 diabetes in China,”” glycosylated
haemoglobin (HbAlc) is one of the main indicators of
long-term blood glucose control. For most non-pregnant
adult patients with type 2 diabetes, a reasonable HbAlc
control target is <7%. Patients registered in the health
management system with an HbAlc of >7.0% were
selected for the study.

The QCA method has relatively loose requirements
regarding sample size, resulting in studies with small and
medium-sized samples of between 10 and 100 cases,?
larger sample sizes allowing more conditions in the anal-
ysis.'® Recruitment for this study was completed in 26
residential committees in Shanghai, in which 70 patient—
family member dyads were interviewed.

Patients with a disease course of >6 months, age
50-79 years, and HbAlc between 7.0% and 10.0% were
included in the study. Patients with type 1 diabetes, gesta-
tional diabetes or other types of diabetes, women who
are pregnant or trying to become pregnant, those who
are unwilling or unable to provide informed consent, are
delirious or have other serious diseases, or participants in
other diabetes studies were excluded. Family members in
this study were defined as relatives living with the patients
orin regular contact with the patients at least once a week.

Health providers

In addition, health providers were interviewed, including
23 people from a general hospital, 3 from community
health service centres, and 3 from district centres for
Disease Control and Prevention in Shanghai.

Data collection
Questionnaire survey
We conducted a questionnaire survey of 70 patient—family
member dyads. The survey was conducted by qualified
investigators who had received unified training. The
following data were compiled: age, sex, marital status,
education, employment, family average monthly income,
duration of diabetes and HbAlc (online supplemental
file 1). HbAlc data for 3months were from the local
community health centre’s health management system.
The measurements for each module in the conceptual
framework are as follows (online supplemental file 2).

Self-management behaviours

Diabetes self-management behaviours refer to the ability
of individuals to effectively manage their behaviours
for extended periods.”’ Patient’s self-management was
assessed using ll-items Summary of Diabetes Self-Care
Activities™ (online supplemental file 2). The score ranged
from 0 to 7, indicating the number of days the behaviour
was followed (except for item 11 (smoking), as this is a
binary question, in which ‘yes’ was scored ‘0’ and ‘no’,
‘1’). The Cronbach’s o coefficient of the scale measured
in this study was 0.91.

Knowledge

A Patient Knowledge Questionnaire was developed by
the researchers. The patient knowledge in this study was
examined using a 10-item questionnaire. There were
three response choices for each question (true, false and
unknown). The questions were scored 1 for correct and 0
for incorrect answers or unknown, respectively. The Cron-
bach’s a coefficient measured in this study was 0.79. We
developed different questionnaires because of the lack of
knowledge among family members.” Family knowledge
included two parts: basic knowledge of diabetes and basic
knowledge of diabetes complications. Family members’
basic knowledge was examined by four single choices.
Each response of ‘false’ and ‘unknown’ was scored ‘0’
and ‘true’ was scored ‘1’. Family members’ basic knowl-
edge of diabetes complications were evaluated using
one multiple choice. Based on the literature on diabetes
complications,”™ we listed 10 complications. Responses
were recorded using a 4-point Likert scale: 1=less than
two, 2=three to four, 3=five to six and 4=more than seven.
The total score of family knowledge was the average of the
basic knowledge and knowledge of complications scores.
The Cronbach’s o coefficients of basic knowledge of
diabetes and basic knowledge of diabetes complications
measured in this study were 0.70 and 0.79, respectively.

Self-efficacy

The patient’s self-efficacy in controlling blood sugar
(patient-self-efficacy) was measured using four questions
that were selected from the Risk Perception Survey—Di-
abetes Mellitus (RPS-DM). Family members’ self-efficacy
in helping patients to control blood glucose (family-self-
efficacy) was measured by one question. The Cronbach’s
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o, coefficient of the patient-self-efficacy measured in this
study was 0.60.

Risk perception

Risk perception items were adopted from the RPS-DM.*
A patients’ perception of complications and health prob-
lems (patient-risk-perception) is measured by the average
score of optimistic bias, worry, relative environmental risk
and personal disease risk. Family members’ perception
of the patient’s risk of disease (family-risk-perception)
was measured using 10 items. The higher the score,
the higher was the overall perceived risk. In this study,
Cronbach’s o, coefficients of patient-risk-perception and
family-risk-perception were 0.84 and 0.78, respectively.

Positive family support and negative family support

Patients’ perceived family support (patient-positive-
support, patient-negative-support) and the family
members’ perceived support for the patients (family-
positive-support, family-negative-support) were assessed
by Diabetes Family Behaviour Checklist.***® The measure-
ment items of positive and negative family support in this
study include diet, exercise and blood glucose moni-
toring, with a total of 12 items, including 6 family positive
supportitems and 6 family negative supportitems (online
supplemental file 2). Each question was scored range from
1 to 5, with 1 representing no family support at all and 5
representing always supporting the patient. For positive
family support, the higher the score, the more positive
were behaviours; for negative family support, the higher
the score, the more negative the behaviours. In this study,
Cronbach’s o coefficients of positive and negative family
support that patients perceived were 0.74 and 0.60. On
the other hand, we also surveyed the extent to which the
family members thought they supported the patients, and
Cronbach’s o coefficients were 0.87 and 0.79.

Semistructured interview
The research group developed the semistructured inter-
view guide.

We had the following main interview questions for the
three types of interviewees about family support: (a) What
problems and difficulties do patients have in monitoring
blood glucose? (b) Do patients need family support
during glucose monitoring? (c) What problems and diffi-
culties do family members have in providing support for
patients? (d) What are the reasons why family members
cannot provide support for patients? (e) What should be
done to improve patients’” SMBG behaviour. Each inter-
viewee is interviewed for 30-60 min.

Data analysis

The data were double checked using EpiData V.3.1
(EpiData Association, Denmark, Odense) to ensure the
accuracy of the survey results. Data analysis was performed
using Stata V.14.0 (Stata Corporation, College Station,
Texas, USA). The measurement data of normal distribu-
tion are presented as the mean=SD. The t-test was used to

compare the differences in factors between patients with
diabetes and their families. Two researchers transcribed
the interview recordings, and another researcher checked
and corrected the transcribed text. The transcribed texts
were then summarised.

FsQCA V.3.0 (Fuzzy-Set/Qualitative ~Comparative
Analysis V.3.0, Irvine, California, USA) was used to fit
the configuration phenomenon in which conditional
factors were interdependent in diabetes SMBG. QCA
focus on analysing configuration effects, connecting the
complex causal relationship between configuration and
outcomes. In fsSQCA, each condition (the 10 influencing
factors in this study) and outcome (SMBG) is treated as
a set, and each case has membership scores in these sets.
The process of assigning set membership scores to cases
involves calibration.”

This study first examined whether a single condition
(including its non-set) constituted a necessary condition
for SMBG. In fsQCA, a condition always exists when the
outcome occurs, which is necessary for the outcome.
Consistency is an important measure of a necessary condi-
tion, and when the level of consistency is greater than 0.9,
it can reliably be considered a necessary condition for
outcomes.™

Configuration analysis attempts to reveal the adequacy
of outcomes resulting from different configurations
of multiple conditions. In this study, the consistency
threshold and frequency threshold were not set directly.
However, the reasonable and natural threshold was deter-
mined after comprehensive consideration of the best
practices of the following two QCA methods: (1) the
frequency threshold should include at least 75% of the
observed cases”; (2) to reduce the potential contradic-
tion configuration, the minimum value of proportional
reduction in inconsistency (PRI) consistency should be
20.75. As the existing studies have not reached an agree-
ment on the relationship between the preliminary 10
conditions and SMBG or lack clear theoretical expecta-
tions, it is difficult to make a clear counterfactual analysis
in this study. Therefore, in producing an intermediate
solution, ‘being or not being’ is chosen when faced
with which state of the 10 conditions will improve self-
management. This paper reports an intermediate solu-
tion supplemented by a simplified solution. The solid
circle indicates the existence of the condition. The circle
with a cross indicates the absence of the condition, and
the blank space indicates a fuzzy state, that is, the condi-
tion can exist or be absent. The large circle is the core
condition (the condition that exists in both the reduced
solution and the intermediate solution), and the small
circle is the auxiliary condition (the condition that exists
only in the intermediate solution). Additionally, config-
urations with the same core conditions are grouped and
arranged from left to right according to the size of the
configuration consistency level. Coverage is an important
indicator of empirical correlation in QCA research,
reflecting the experiential relevance or importance of
configuration, similar to R® in regression analysis.™
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In this study, a robustness test was carried out using
the improved consistency level method. Two criteria for
the robustness of QCA results (set relationship states of
different configurations and differences in fitting param-
eters of different configurations) proposed by Schneider
and Wagemann®® were used for evaluation.

Patient and public involvement
Patients or the public were not involved in the design,
conduct, reporting or dissemination plans of our research.

RESULTS
Participants
Patient—family member dyads
Among 70 patients, 39 (55.71%) were women, 36 (51.43%)
were aged between 60 and 69 years, 15 (21.43%) were
over 70 years and 65 (92.86%) were married. In total, 9
(12.86%) patients had no formal education, 18 (25.71%)
had only primary education, 24 (34.29%) had primary and
secondary education and 13 (18.57%) had high school/
vocational high school/technical secondary school educa-
tion. In total, 56 (80.00%) patients were retired and 34
(48.57%) had an income of ¥3000-6000. In total, 77
patients (38.57%) had type 2 diabetes for about 15 years,
and 13 (18.57%) and 17 (24.29%) patients had HbAlc
values of 8.0%—8.4% and 8.5%-10.0%, respectively.
Among 70 family members, the average age was
47.09+1.48 years. The main family members are the
spouses (28.57%) and daughters-in-law (28.57%). In
total, 43 (61.43%) family members were females. Almost
half of the patients (45.72%) had an educational level
of undergraduate or above. In total, 45 (64.29%) family
members had a chronic disease. The sociodemographic
and clinical characteristics of the patients and their family
members are shown in table 1.

Health providers

A total of 23 health providers were interviewed. Six health
providers were from the general hospital (doctors (n=2),
and nurses (n=4)). In total, 11 health providers were from
3 community health centres (general practitioners (n=2),
public health practitioners (n=5) and nurses (n=4)). Six
health providers were from three district Centres for
Disease Control and Prevention (vice directors of the
centre (n=2) and public health practitioners (n=4)).

Semistructured interview

Different self-management behaviours require different family
support, and some self-management behaviours require the help
of family members

I don't need to be reminded to take my medication,
but I don't know how to take my own blood glucose,
and I don't even use the blood glucose meter that I
bought at home. (A patient)

Patients need help from their family members, but they are
reluctant to actively seek help.
I often can't control my blood sugar, and I can't mea-
sure it. I wish someone would help to supervise me.

Table 1
members

Characteristics of the patients and their family

Participants

Characteristics

Patients with type
2 diabetes

Family members

Age, n (%)
<60
60-69
>70
Marriage, n (%)
Married
Divorce
Widowed
Education, n (%)
No formal education
Primary school
Junior school
Senior school
College or above
Career, n (%)
Employment
Retirement
Unemployment

Average household income,

<3000
~3000
~6000
>9000

Duration of diabetes, n (%)

0-5
6-9
10-14
~15

HbA1c (%), n (%)
7.0-7.4
7.5-7.9
8.0-8.4
~8.5

Age, n (%)

~20

~30

~40

~50

~60
Identification, n (%)

Spouse

19 (27.14)
36 (51.43)
15 (21.43)

65 (92.86)
1 (1.43)
4 (5.71)

9 (12.86)
18 (25.71)
24 (34.29)
13 (18.57)
6 (8.57)

11 (15.71)
56 (80.00)
3 (4.29)

n (%)

7 (10.00)
34 (48.57)
19 (27.14)
10 (14.29)

8 (11.43)
12 (17.14)
23 (32.86)
27 (38.57)
23
17 (24.29

13 (18.57
17 (24.29

(32.86
(

)
)
)
)

3 (4.29)
21 (30.00)
22 (31.43)
9 (12.86)
15 (21.43)

20 (28.57)

Continued
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Table 1 Continued

Participants Characteristics

Son 17 (24.29)
Daughter 7 (10.00)
Daughter-in-law 20 (28.57)
Son-in-law 1(1.43)
Grandson or 5(7.14)
granddaughter

Education, n (%)
Primary school 9 (12.86)
Junior school 13 (18.57)
Senior school 16 (22.86)
College or above 32 (45.72)

Chronic disease, n (%)
Yes 45 (64.29)
No 25 (35.71)

Measurement data are presented as means (SD), and categorical
data are presented as numbers (%).
HbA1c, glycosylated haemoglobin.

However, I am afraid my son is too busy to bother
him, and I don't talk to him about my diabetes. (A
patient)

The existing community diabetes management is
actually doing everything that can be done, such as
follow-up visits, health talks and so on, but the prob-
lem is that the patients do not take the initiative. (A
public health practitioner)

Family members lack the knowledge, skills and awareness to
support the patient, they do not know how to measure blood
glucose, or they believe that the patient’s blood glucose is well
controlled and does not need their help
My son, a Chinese medicine doctor, does not know
about diabetes and does not know as much as I do.
For example, his knowledge of diabetes, knowledge
of complications, and how to monitor blood sugar is
not as good as I know. (A patient)
How should people with diabetes exercise to control
their diet?I don't know much about this and I don't
usually pay much attention to it. (A wife)

The patient has no symptoms, hence the family mem-
bers think the patient’s blood sugar is well controlled,
so they don't think the patient will have complica-
tions. (A nurse)

Doctors should educate patients and family members together and
tell them straightforwardly what they should do to control patients’
blood sugar
We are too old to remember that much. I don't want
to know what diabetes is. Why do I have to do this to
control blood sugar? I wish the doctor would just tell

Table 2 Diabetes self-management behaviours scores

Dimensions Range Score ( *s) 'M_);_x x 100%
Smoking 0-1 0.74+0.44 74%
Diet 0-7 4.19+1.58 60%
Exercise 0-7 3.76+1.96 54%
Foot care 0-7 1.61+2.57 23%
SMBG 0-7 1.37+1.80 20%

‘Max’ refers to the maximum of score for each dimension.
SMBG, self-monitoring of blood glucose.;

me what I should do to control his blood sugar. (A
wife)

Family support is important for patients to control
their blood sugar and to adhere to self-management
behaviours. There are two types of family members:
those who like to ask and those who do not care
about anything. However, family members do not
have a wealth of knowledge and skills in the field of
diabetes health and should be educated in the future.
(A doctor)

Diabetes self-management behaviours scores

Table 2 describes the scores of patients in the five dimen-
sions of diet, exercise, SMBG, foot care and smoking. It
is expressed as the average number of days the patients
followed self-management behaviours in the past week.
SMBG was very poor.

Scores of various factors affecting patients’ self-management
behaviours

As shown in table 3, in terms of diet, exercise or SMBG
and positive or negative family support, the family
support scores perceived by patients were lower than
those perceived by family members. The difference
between the family support scores perceived by patients
and family members was statistically significant in terms
of the dimensions of exercise negative family support,
SMBG positive family support and SMBG negative family
support (p=0.001, p=0.002, p=0.006).

FsQCA for SMBG behaviour

We first tested whether causal conditions could be
considered necessary to influence SMBG in patients with
diabetes. We then analysed the sufficient conditions that
influenced the SMBG of patients. Considering the neces-
sary condition test, the presence or absence of none of
the variables was necessary for self-monitoring patients’
blood glucose, as all conformance values were less than
0.90. Next, the combination of conditions for realising
self-monitoring of patients’ blood glucose (table 4) was
calculated. To reduce potential contradictory configura-
tions, the minimum value of PRI consistency should be
0.75. The frequency cut-off in the truth table was set at
1, and the consistency cut-offs were set at 0.90 for SMBG
(table 4). The intermediate solutions of SMBG showed
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Table 3 The scores of various factors affecting patients’ self-management behaviours (E:s)

Patients Family
Dimensions Range Score Range Score T P value
Knowledge 0-10 6.89+1.76 1-4 2.44+0.56
Self-efficacy 1-4 2.83+0.48 1-4 1.84+0.85
Risk perception 1-4 2.36+0.40 1-4 2.22+0.56
Family positive support*

Diet support 1-5 2.73+0.73 1-5 2.98+0.78 -1.93 0.056
Exercise support 1-5 2.31+1.12 1-5 2.62+1.01 -1.71 0.091
SMBG support 1-5 1.89+1.21 1-5 2.54+1.27 -3.13 0.002t

Family negative support*

Diet support 1-5 2.25+1.00 1-5 2.41+0.86 -1.00 0.321
Exercise support 1-5 1.60+0.81 1-5 2.09+0.84 -3.53 0.0017
SMBG support 1-5 1.91+0.81 1-5 2.36+1.09 -2.78 0.006t

*means that only these items are the same as those of patients and their families, so t-test was only performed for the family support.

Tp<0.05.
SMBG, self-monitoring of blood glucose.

two (table 4) combinations of causal conditions that
could produce effective SMBG.

The total consistency of the analysis of the adequacy of
SMBG was higher than the critical value of 0.75, indicating
that the results of each condition combination are valid.
The two solutions of SMBG (table 4) can explain 42%
of patients” SMBG (solution coverage=0.4239, solution

Table 4 Models of achieving SMBG self-management
behaviour in patients with diabetes

Path number

Causal conditions

Patient-knowledge
Family-knowledge
Patient-self-efficacy
Family-self-efficacy
Patient-risk-perception

Family-risk-perception
Patient-positive-support
Family-positive-support

Patient-negative-support

e@oece @g0c380 N

Family-negative-support

@000 000~

0.8147
0.2964 0.3705
Unique coverage 0.0534 0.1275
Solution coverage=0.4239, solution consistency=0.7604

Consistency 0.8138

Raw coverage

.: Existence of core condition; ® = Absence of core condition;
@ = Auxiliary condition existence; ® = Auxiliary condition absence;
“Space” indicates that the condition may exist or be absent.

consistency=0.7604). There were two sufficient combina-
tions of conditions. From a single condition (horizontal),
the absence of family knowledge and family self-efficacy
and the existence of patient’s self-efficacy, family
members’ perceived positive family support, patients’ and
family members’ perceived negative support appeared in
all configurations.

In this study, a robustness test was performed using the
adjusted consistency level (increased from 0.95 to 0.96).
Finally, it was found that the research conclusions of this
study were robust.

DISCUSSION

This study explored the combined effect of diabetes
knowledge, family support, self-efficacy and risk percep-
tion of patients and their family members on SMBG,
providing information for developing targeted interven-
tion measures to control blood glucose better.

We found that SMBG behaviour was characterised by
‘multiple complications’ and ‘all paths lead to the same
destination’ for participants. Based on the necessity anal-
ysis of a single condition of QCA, this study found that
no single factor could constitute a necessary condition
for SMBG, nor be a sufficient condition. Gulhan Cosansu
and Erdogan,” based on traditional analysis techniques,
found that each influencing factor had an interactive
effect on patients’ self-management behaviours.

We found that knowledge was not an important role in
either path. Family support is important to achieve SMBG
behaviour. This suggests that family support is needed for
patients with and without diabetes knowledge. Further,
combined with the interview results, patients need family
support to achieve SMBG behaviours, but both patients
and family members lack the knowledge and skills.
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Therefore, this suggests that we should not focus too
much on how to enhance the knowledge of patients and
family members, but rather be straightforward in telling
patients and family members what they can do to help
control the patients’ blood glucose.

We also found that regardless of whether the patients
in this study had high or low risk perception, they could
realise the SMBG through the role of family support. In
the two paths of SMBG behaviour, low risk perception
with high negative family support perceived by patients
and family members to play a key role in path 1; high
risk perception is required to play a core role together
with high negative family support perceived by patients in
path 2. In this study, even in the absence of the internal
cause of risk perception, the patient’s SMBG could
still be changed through the external cause of family
support. Other studies suggest that patients’ risk percep-
tion should be improved,” but it is difficult.*” This study
suggests that family support is necessary for the patients
with uncontrolled blood glucose. This may be related to
the fact that most of the patients in this study were elderly,
and measuring blood glucose requires basic skills. In
Chinese culture, negative family support such as nagging
and complaining instead becomes a means to promote
patients to actively engage in SMBG when they do not
adopt healthy behaviours, and it can be effective. Positive
family support, such as actively helping patients adjust
their lifestyles with the results of their blood glucose tests,
can also improve patients’ self-management behaviours.
Usually, patients do not like to follow doctors’ instructions
regarding healthy lifestyles. As a result, family members
will nag them. After nagging, patients will adopt good
self-monitoring behaviours with the help of their family
members.

Different scholars have different views on the role of
different family support.*' Some of them believe that both
positive family support and negative family support will
affect the self-management behaviours of patients with
diabetes. However, this study found that negative family
support plays a crucial role, which may be due to the
unsatisfactory realisation of SMBG behaviour in patients.

SMBG was very poor, which is consistent with previous
studies.” SMBG behaviour is different from diet and exer-
cise behaviour. This may be associated with older patients,
gradual memory loss and multiple chronic complications.
Therefore, it is difficult for patients to master and under-
stand the complex knowledge of SMBG. This needs the
support and help of family members. Pamungkas et al’s
systematic review” found that positive family support
is associated with the patients persisting in exercise. In
addition, Nansseu et al'* found that among some self-
management behaviours that are difficult to adhere to,
the relationship between family members’ negative family
support for patients and self-management behaviours is
the most critical. This also explains why negative family
support plays a core role in the QCA results.

Similar to other studies,* ** patients and their family
members have different perceptions of family support.

In this study, perceived family support by patients is
more important than perceived family support by family
members. There are two possible reasons for the discrep-
ancy: either the family members provided family support,
but the behaviours did not meet the patient’s expecta-
tions for this family support behaviour or did not match
the patient’s desired family support behaviour. The
family members overestimated their own family support
behaviour. The goal of family support is to enhance
patients’ self-monitoring behaviour of blood glucose.
When patients feel that there is useful support for
them, they will naturally take the initiative to adopt self-
management behaviours. It suggests that family members
should pay more attention to patients’ perceptions, the
methods and effectiveness of family support.

Our study has some limitations. First, this study was a
cross-sectional study, and the subjects were all patients
with a long course of diabetes in a certain community and
they had at least one family member. Thus, the study’s
conclusions could not be generalised to the whole popula-
tion. Second, the study was conducted in Shanghai, which
is a more developed city, and all the patients were regis-
tered in the community health centre system, limiting
the generalisability of the results. Finally, attitudes are the
mediating variable in the KAB model,'” which could not
be analysed by the QCA method.

CONCLUSION

By looking for pathways to achieve patient’s SMBG
behaviour, this study found two critical pathways to
achieve the desired behaviour change. Thus, whether
the risk perception is high or low, good behaviours can
be achieved by strengthening family support, suggesting
that we need to build based on path analysis when devel-
oping community intervention technologies. Moreover,
negative family support plays a crucial role on SMBG.
Patients’ perceived family support is more important
than family members’ perceived support, suggesting that
family members should improve their support to improve
patients’ perception of family support. In future studies,
the scope of the study population can be expanded.
Based on the conclusions of this study, it can provide
information to enhance self-management behaviours
and develop targeted interventions for people with poor
glycaemic control through the role of family support.
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