Effects of a health education intervention based
on the behaviour change wheel on fear of
hypoglycemia in patients with type 2 diabetes
mellitus: a pilot study

January 14, 2021



Study Protocol

1. Integrity Statement

(1) Ensure that the operation is in strict accordance with the test protocol and the
authenticity of the data records; (2) No conflict of interest with other projects.

2. Title of the study

Effects of a health education intervention based on the behaviour change wheel on fear
of hypoglycemia in patients with type 2 diabetes mellitus: a pilot study

3. Flow chart of the implementation of the study
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4.Background

Fear of hypoglycemia (FoH) is becoming an important barrier to achieving good
glycemic control in patients with type 2 diabetes. Clinical care professionals have been
working to address FoH in patients with diabetes mellitus, and the behaviour change
wheel (BCW) theory, which states that individuals must possess the three behavioral
components of ability, opportunity, and motivation in order to develop behavioral
change, helps interventionists analyze the behavioral components that are lacking in
order to determine the focus of the intervention, and then select the most appropriate
intervention based on the combination of the nine functions of the intervention and
implement it. The purpose of this study was to develop a health education intervention
program based on the BCW theory to reduce the level of fear of hypoglycemia in
patients with type 2 diabetes and to investigate the feasibility, acceptability, and
preliminary effects of the program.

5. Research purpose

The purpose of this study was to develop a health education intervention program based
on the BCW theory to reduce the level of fear of hypoglycemia in patients with type 2
diabetes and to investigate the feasibility, acceptability, and preliminary effects of the
program.

6. Inclusion and Exclusion Criteria

Inclusion criteria: (1) Compliance with the 2020 Chinese guidelines for the prevention
and treatment of type 2 diabetes mellitus patients?!] ; (2) Age > 18 years; (3) Duration
of diabetes mellitus > 1 year; (4) According to the elevated item endorsement criterion
(EI criterion) : Hypoglycaemic Fear-Worry Scale (HFS-WS) Any item > 3 points was
judged as FoH; (5) Have the ability to listen, read, write and walk, and be able to
cooperate with the completion of the study; (6) Have a smart phone, and be able to use
WeChat or phone to communicate proficiently; (7) Voluntarily participate in this study
and sign the informed consent form. Exclusion Criteria: (1) Those who are combined
with acute complications or other serious diseases or disorders of consciousness, such
as diabetic hypertonic state, tumour, coma, etc.; (2) Those who are combined with

psychiatric diseases or taking psychotropic drugs. (3) Patients who have recently or are



participating in other studies on similar topics.

7. Intervention process

From August 2021 to January 2022, T2DM patients who met the inclusion and
exclusion criteria were selected from 2 tertiary hospitals in Yangzhou City. The control
group implemented conventional diabetes health education, and the intervention group
implemented health education based on BCW theory on top of the control group.

8. Sample size estimation

According to the formula for calculating the sample content: n1=n2=2[(Zu+Zp) 6/5]?,
nl, n2 are the required sample contents of the two groups, set 0=0.05, p=0.1, check the
boundary table Za/2=1.96, Zp=1.282. n1=n2 = 22 cases according to the sample size
estimation formula of the pre-experimental results substituted into the comparison of
the two sample means, considering a 15% attrition rate, expert opinion and clinical
situation, 25 patients in each group were finally determined.

9. Randomisation

Participants were identified through screening of medical records and face-to-face
interviews, and participants signed a written consent form to participate in the study.
After the baseline assessment, participants were randomly assigned to either the
intervention or control group using a lottery method after drawing a labelled card in an
opaque sealed envelope from an independent research assistant who was not involved
in the recruitment and implementation of the study.

10. Measurement index

General information questionnaire: admission day 1; hypoglycaemia fear scale
(primary indicator): admission day 1, 4 weeks post intervention, 8 weeks post
intervention; impaired hypoglycaemia awareness score (secondary indicator):
admission day 1, 4 weeks post intervention, 8 weeks post intervention; medical support
scale (secondary indicator): admission day 1, 4 weeks post intervention, 8 weeks post
intervention; diabetes self-management attitude scale (secondary indicator). Day 1 of
admission, 4 weeks post-intervention, 8 weeks post-intervention.

11. Ethical consideration

The study was ethically approved by the Ethics Committee of the College of Nursing



of Yangzhou University (YZUHL20210088).

12. Statistical analysis of data

SPSS 26.0 software was applied for data analysis. Describing the general demographic
characteristics of the study population: Mean + standard deviation (+s) was used to
describe measures that conformed to normal distribution, and median and interquartile
spacing M (QR) were used to describe skewed distribution; count data were expressed
as frequencies and constitutive ratios. Homogeneity test: the chi-square test or Fisher's
exact test was used for the count data of the two groups at baseline, non-parametric test
was used for the rank count data, and t-test or non-parametric test was used for the
measurement data. Repeated measures ANOVA was used to analyse the intervention
effect of each indicator within groups, and two independent samples t-test was used to
compare between groups at different time points before and after the intervention. The

significance level P < 0.05 indicated that the difference was statistically significant.



