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Objective: We aimed to investigate the effect of a Health Belief Model (HBM)-based education
program on the perception scores of 5 HBM domains, physical activity, and serum uric acid
(SUA) among asymptomatic hyperuricemia (AHU) patients in a randomized controlled trial.
Methods: One hundred and ninety-three AHU patients were involved in this prospective
experimental interventional study in Shanghai, China. Subjects were randomly divided into
interventional or control group. The educational program was designed based on HBM component for the improvement of knowledge and promotion of lifestyle adherence in terms of
low-purine diet and physical activity among AHU patients. This program included educational
booklets and educational classes. Data were collected from interventional and control group
members both before and after the intervention, using a questionnaire covering sociodemographic characteristics, HBM variables, physical activity from the Health-Promoting Lifestyle
Profile II, and a check list for recording the subject’s SUA values, as well as the body mass
index, waist–hip ratio, systolic blood pressure, and diastolic blood pressure.
Results: In the interventional group, the mean scores of the HBM variables (perceived susceptibility, perceived severity, perceived benefit, perceived barriers, and self-efficacy), SUA values,
physical activity, body mass index, and waist–hip ratio were improved significantly after the
intervention ( p,0.05), whereas no significant differences were detected in the control group
between baseline and follow-up measures.
Conclusion: This study showed the importance of the educational program based on the HBM
in improving the model constructs and physical activity, as well as in decreasing the SUA
values in AHU patients.
Keywords: Health Belief Model, asymptomatic hyperuricemia, education, adherence
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Uric acid has now been identified as a marker for a number of metabolic and
hemodynamic abnormalities.1–3 Furthermore, an abundance of evidence has suggested
that hyperuricemia (HU) may be an independent risk factor for the development and
pathogenesis of hypertension, stroke, and atherosclerosis.4–6 The worldwide prevalence
rate of HU has been increasing substantially over the past 2 decades. In China, the
prevalence rates of HU were reported to range from 6% to 25%.7
The progressive increase of serum uric acid (SUA) levels may be attributed to the
rising prevalence of overweight and obesity,8 as well as the increase in consumption
of beer and foods with high purine level,9 fructose-based drinks and fructose-flavored
foods,10 and physical inactivity.11 Most patients with HU never develop gout or stones.
Pharmacologic treatment for asymptomatic HU (AHU) is not considered beneficial or
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cost-effective due to side effects; therefore, it is not generally recommended.12 However, these patients can be advised
on lifestyle changes, such as changes in diet, reduction in
alcohol intake, and exercise, all of which may lower uric
acid levels.13 In asymptomatic patients, nonadherence with
lifestyle modifications, such as changes in dietary habits or
exercise regimens, is also common.14
Previous studies showed that some theory-based
educational programs that applied cognitive frameworks
could have a positive effect on behavioral changes.15–17 The
Health Belief Model (HBM) has served as a successful model
in a number of health education programs. It provides a
means to understand the attitude, behaviors, and educational
needs of people; therefore, it is used as a practical tool to
develop effective intervention strategies.18–20 HBM consists
of key constructs that can help subjects to adopt a healthy lifestyle, including perceived susceptibility, perceived severity,
perceived benefit, perceived barrier, and self-efficacy.21
However, to our knowledge, such programs have not yet
been specifically used to educate HU patients.
In this randomized controlled trial, the HBM was used
as the theoretical framework to develop the health educational program. Furthermore, we investigated the interventional effects on the perception scores of 5 HBM domains,
physical activity, and SUA level.

Educational program
The educational program was designed based on the HBM
components for the improvement of knowledge and promotion of lifestyle adherence in terms of low-purine diet
and physical activity among AHU patients. This program
included educational booklets and educational classes. The
content of the booklet included definitions of HU, risk factors,
and the benefits of adopting a low-purine diet and physical
activity in reducing SUA levels and preventing long-term
complications of HU.
The course included 6 weekly teaching units (lectures and
group discussions, 45–60 minutes each). The 1st and the 2nd
teaching units acquainted the patients with the interactive
group method and educated them about the risk factors and
complications of HU. The 3rd teaching unit educated them

Methods
Participants
This study was conducted on AHU patients through the resident’s routine health checkup in a community health service
center in Pudong Xin District in Shanghai, China, in 2016.
The inclusion criteria were as follows: 1) AHU patients
not on treatment; 2) no other chronic diseases that need taking
of medicine regularly; 3) age .17 years; 4) no participation in a similar study; 5) mental competence to provide
consent; and 6) physical competence to follow intervention.
HU was defined as uric acid level $420 μmol/L for males
and $360 μmol/L for females.
Among the enrolled 200 AHU patients, 193 (96.5%)
subjects participated in this study. Seven AHU patients
refused to participate in this program because they had
no time. One research statistician performed the random
assignment. Subjects were randomly assigned to interventional group or control group by using software-generated
random numbers. Thus, 97 subjects in the interventional
group and 96 subjects in the control group participated in
the baseline survey. After 6-week intervention, all subjects
were followed up.
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Ethical approval to conduct this study was granted by the
Medical Research Ethics Committee of the Huashan Hospital,
Fudan University, Shanghai, China (protocol number
KY2016-356). A written informed consent was obtained from
each patient. The participants were free to continue or give
up the procedures at any time during the study. They were
assured of the confidentiality of their information.
The study design is shown in Figure 1.
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Figure 1 Flow diagram of the progress through the phases of the randomized trial.
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about the low-purine diet, including the type and the amount
of food. The 4th teaching unit educated about the physical
activity programs, including the type, duration, frequency,
and intensity of physical activity. The 5th and the 6th teaching
units discussed the benefits and barriers of low-purine diet
and physical activity program, as well as proposed methods
to decrease perceived barriers and enhance the confidence
in adherence.
Both the interventional group and the control group
received the same low-purine diet pamphlets provided by the
nutrition department of the community health service center.

Measures
The questionnaire included 3 sections that comprised
35 questions: 5 questions for demographic features; 22 questions for HBM variables; and 8 questions about physical
activity. Through face-to-face structured interviews, data
were collected by the registered nurses who were blinded to
intervention allocation throughout the study.
Prior to conducting the main project, a pilot test was
conducted to assess the readability and comprehension of
the questionnaire. Ten AHU patients participated in the pilot
test and were not subsequently included in the main study.
After the pilot test, all the respondents were required to talk
about whether they had any difficulties in understanding
and completing the instrument. No respondent had hesitations, requests for clarification, or suggestions for different
wordings on this instrument.

Sociodemographic characteristics
The sociodemographic characteristics included age, gender,
marital status, and the highest educational level achieved.

HBM variables
In this study, we developed the items that assessed the
components of the HBM,22–24 and 22 items were combined
under 5 major constructs: 1) perceived susceptibility; 2) perceived severity; 3) perceived benefit; 4) perceived barrier;
and 5) self-efficacy. Three items were designed to measure
perceived susceptibility, which referred to a person’s opinion regarding his or her personal chances of developing a
condition. Three items were designed to measure perceived
severity, which referred to a person’s opinion about the
seriousness of a specific condition and its consequences.
Five items were designed to measure perceived benefit to
lifestyle adherence, which referred to a person’s belief in the
efficacy of the advised action to reduce risk or seriousness of
impact. Six items were designed to evaluate perceived barrier
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to lifestyle adherence, which referred to any impediments in
the way of adopting a recommended health-related behavior.
Five items were designed to assess self-efficacy in lifestyle
adherence, which referred to an individual’s belief in his
or her capacity to execute behaviors necessary to produce
specific performance attainments.
In order to facilitate respondents’ responses to the items,
all items were standardized to a 5-point Likert scale, ranging
from 0 (strongly disagree) to 4 (strongly agree). Every subscale mean was determined by dividing the total points of all
the subscale items by the total number of items. Therefore, the
mean score of the HBM model variables (perceived susceptibility, perceived severity, perceived benefit, and perceived
barriers, as well as self-efficacy) could range from 0 to 4.
A higher score indicates a greater level of belief.
Test–retest reliability coefficients (Cronbach’s alpha,
before and after intervention) for each HBM construct were
as follows: severity (0.88; 0.91); susceptibility (0.89; 0.88);
barrier (0.85; 0.86); benefit (0.92; 0.91); and self-efficacy
(0.88; 0.89). These results demonstrated that the questionnaires were internally consistent.

Physical activity
Physical activity was measured with the Health-Promoting
Lifestyle Profile II (HPLP II).25 The HPLP II instrument
consists of 52 items in 6 subdimensions: 1) Health responsibility, 9 items; 2) Physical activity, 8 items; 3) Nutrition,
9 items; 4) Spiritual growth, 9 items; 5) Interpersonal
relations, 9 items; and 6) Stress management, 8 items. All
items were scored on a 4-point Likert scale (1 – not at all;
2 – sometimes; 3 – often; and 4 – always). In this study, the
subdimension “Physical activity” was used for measuring
the physical activity.
Mean score of physical activity was obtained by calculating the subject’s response. Therefore, the physical activity
score could range from 1 to 4. A higher score indicates a
greater level of physical activity behaviors.
Test–retest reliability coefficients (Cronbach’s alpha,
before and after intervention) for physical activity of HPLP II
were 0.84 and 0.85. These results demonstrated that this
instrument was internally consistent.

Anthropometric indices, blood pressure,
and SUA level
The body mass index (BMI), waist–hip ratio (WHR), systolic
blood pressure (SBP), diastolic blood pressure (DBP), and
SUA level were measured at the beginning and at the end
of the intervention. The BMI was defined as the body mass
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divided by the square of the body height, mass represented
in kilograms and height in meters. The WHR was calculated as waist measurement divided by hip measurement.
A mercury sphygmomanometer was used to measure blood
pressure. The blood sample was taken via the venous line.
The determination of SUA levels was done by the Sigma
enzymatic procedure (Sigma Diagnostics, St Louis, MO,
USA) using colorimetric methods. All subjects’ SUA levels
at the baseline met the inclusion criteria.

Statistical analysis
Traditional sociodemographic characteristics (age, gender,
marital status, and highest grade/education achieved) were
initially examined using descriptive statistics. Independent
2-samples t-test, paired 2-samples t-test, and χ2 analysis
were used to examine bivariate relationships between
sociodemographic variables, 5 major constructs of HBM,
physical activity, and SUA for continuous and categorical
variables, respectively. A p-value #0.05 was considered
statistically significant. All statistical analyses were performed using the Statistical Package for the Social Sciences
for Windows (Version 21.0; IBM Corporation, Armonk,
NY, USA).

Results
Sociodemographic characteristics
of subjects
A total of 193 patients with AHU were involved in this study.
Among the 193 patients, the mean age in the interventional
and control groups was 59.7±6.0 years and 60.4±6.0 years,
respectively. Further, 78.4% in the interventional group and
86.5% in the control group were males. Most of the participants were married and had received primary or middle
school education. There were no significant differences
between the 2 groups in terms of age, gender, marital status,
educational status, and household income (Table 1).

Mean score of HBM variables
There was no significant difference in the mean scores of the
5 domains of HBM between the interventional group and
the control group before intervention ( p.0.05). The mean
scores for the independent variables among the AHU patients
were significantly improved after intervention: perceived
susceptibility increased from 2.46 to 2.69; perceived severity
increased from 2.40 to 2.59; perceived benefit increased from
2.77 to 2.94; perceived barriers increased from 2.70 to 2.86;
self-efficacy increased from 2.70 to 2.92 (Table 2).
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Table 1 Baseline characteristics of the interventional and control
groups
Variable

Intervention,
N (%)

Control,
N (%)

p-value

Age, years
Gender
Male
Female
Educational level
Primary school
Middle school or
vocational school
Junior college or above
Marital status
Married
Single/widowed/divorced
Monthly household income
(Chinese yuan)
Up to 3,000
3,001–6,000
6,001 and above

59.7 (6.0)

60.4 (6.0)

0.421
0.186

76 (78.4)
21 (21.6)

83 (86.5)
13 (13.5)

40 (41.2)
40 (41.2)

43 (44.8)
40 (41.7)

17 (17.6)

13 (13.5)

89 (91.8)
8 (8.2)

86 (89.6)
10 (10.4)

0.746

0.604

0.361
17 (17.5)
66 (68.0)
14 (14.6)

21 (21.9)
67 (69.8)
8 (8.3)

Mean score of physical activity
The mean score of physical activity was similar in both interventional and control groups, and there was no significant
difference ( p.0.05, Table 3). The mean score of physical
activity was significantly improved from 2.48 to 2.72 after
intervention ( p,0.001); meanwhile, no significant difference
was found in the control group (Table 3).

Mean levels of indices
Before the educational program, there were no significant
differences in BMI, WHR, SBP, DBP, and SUA level
between the interventional group and the control group
( p.0.05). The mean BMI was significantly reduced after
the intervention (25.70±3.10 vs 24.7±3.00; p=0.025), so
were the WHR (0.90±0.06 vs 0.88±0.06; p=0.032) and the
SUA level (493.2±44.1 vs 459.5±54.3 μmol/L; p,0.001),
while the intervention had no significant effects on the SBP
and DBP. There were no significant differences in all indices
between baseline levels and follow-up levels in the control
group ( p.0.05 for all) (Table 4).

Discussion
In the present study, the HBM was utilized as a theoretical
framework to design the educational program among
the AHU patients. In the interventional group, results
of the baseline and 6-week follow-up clearly demonstrated
the significant intervention effects on the variables of the
HBM, including perceived severity, perceived susceptibility,
perceived benefit, perceived barrier, and self-efficacy,
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Independent Interventional group
Control group
p-value
variables
Baseline, A1 Follow-up, A2 Baseline, B1 Follow-up, B2 A1 vs B1 A2 vs B2 A1 vs A2 B1 vs B2 A1 vs B2 A2 vs B1
Perceived
susceptibility
Perceived
severity
Perceived
benefit
Perceived
barrier
Self-efficacy

2.46 (0.54)

2.69 (0.64)

2.41 (0.59)

2.51 (0.55)

0.549

0.030

0.007

0.160

0.497

0.001

2.40 (0.60)

2.59 (0.65)

2.36 (0.58)

2.40 (0.57)

0.663

0.028

0.036

0.602

0.988

0.010

2.77 (0.52)

2.94 (0.53)

2.79 (0.49)

2.81 (0.47)

0.722

0.078

0.018

0.693

0.495

0.043

2.70 (0.60)

2.86 (0.54)

2.70 (0.55)

2.70 (0.54)

0.957

0.045

0.051

0.910

0.967

0.036

2.70 (0.48)

2.92 (0.55)

2.70 (0.49)

2.74 (0.46)

0.948

0.010

,0.001

0.501

0.559

0.003

Notes: Values are expressed as means (standard deviations). The p-values A1 vs A2 and B1 vs B2 are obtained by comparing means between the groups using the pairedsamples t-test. The p-values A1 vs B1, A2 vs B2, A1 vs B2, and A2 vs B1 are obtained by comparing means between the groups using the independent-samples t-test.

as well as on the physical activity. Additionally, BMI,
WHR, and SUA values were significantly improved in the
interventional group. This result implied that our intervention had an effect on patients’ health beliefs concerning
HU and induced corresponding lifestyle adherence in the
interventional group.
Previous studies showed that the perception of the disease’s severity and susceptibility could lead to a higher level
of lifestyle adherence among patients with some chronic
diseases, such as diabetes and coronary heart disease.19,26
Therefore, the improvement of perceived benefits and the
reduction of perceived barriers might enhance the lifestyle
adherence among them. Our research demonstrated similar
results, namely, that the educational intervention program
could increase the perception of disease among AHU
patients, resulting in enhanced lifestyle adherence.
In the present study, self-efficacy and physical activity in
the interventional group were significantly higher after the
intervention compared with the same at baseline. Some studies
indicated that praising or rewarding participants for their
“attempts” at achieving a behavioral goal was associated with
significantly higher self-efficacy and physical activity.27–29 In
our educational program, we also adopted these educational
techniques, such as positive feedback to the participants.
Through focusing on small successes and progression toward
behavioral goals rather than actual achievement of final target
behaviors, the self-efficacy of patients was enhanced. This

followed Bandura’s view that personal performance successes
enhance perceived self-efficacy.30
The participants in the control group also received regular
health advice through booklets; however, our results indicated that they did not follow these suggestions such as the
ones about physical activity. The truth is that knowledge
alone will not change behavior. The main proposed reason
for failure to lifestyle adherence was the patients’ belief that
they did not really need the lifestyle changes, especially in
asymptomatic patients.31 AHU is often associated with major
chronic disorders, such as diabetes and an increased risk of
cardiovascular disease and mortality.6 Therefore, in order
to improve the physical activity and dietary behavior adherence, health education program for AHU patients should
incorporate the elements of health benefits.
There are several limitations in the present study.
The follow-up time after education was relatively short.
Therefore, a long-term follow-up is recommended. The
dietary education was included in the education program;
however, the dietary contents were not included in the survey
due to difficulties in recording so many dietary items. So the
present study did not investigate the direct effect of dietary
alterations. Future research should survey this part through
designing more feasible and valid instruments. Convenience
sampling was also a limitation to this study. Participants of
the study were from 1 community health service center in
Shanghai City; these people might differ in terms of social

Table 3 Mean scores of physical activity before and after educational program
Independent Interventional group
Control group
p-value
variables
Baseline, A1 Follow-up, A2 Baseline, B1 Follow-up, B2 A1 vs B1 A2 vs B2 A1 vs A2 B1 vs B2 A1 vs B2 A2 vs B1
Physical
activity

2.48 (0.48)

2.72 (0.56)

2.49 (0.55)

2.51 (0.50)

0.851

0.006

,0.001

0.711

0.589

0.004

Notes: Values are expressed as means (standard deviations). The p-values A1 vs A2 and B1 vs B2 are obtained by comparing means between the groups using the pairedsamples t-test. The p-values A1 vs B1, A2 vs B2, A1 vs B2, and A2 vs B1 are obtained by comparing means between the groups using the independent-samples t-test.
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Independent Interventional group
Control group
p-value
variables
Baseline, A1 Follow-up, A2 Baseline, B1 Follow-up, B2 A1 vs B1 A2 vs B2 A1 vs A2 B1 vs B2 A1 vs B2 A2 vs B1
SBP, kPa
DBP, kPa
BMI
WHR
SUA, μmol/L

17.24 (1.79)
10.47 (1.03)
24.70 (3.00)
0.88 (0.06)
459.5 (54.3)

17.73 (1.76)
10.76 (1.08)
25.80 (3.30)
0.89 (0.10)
484.2 (41.1)

17.43 (1.54)
10.56 (0.96)
25.70 (3.20)
0.90 (0.05)
488.5 (59.6)

0.706
0.479
0.718
0.380
0.138

0.431
0.489
0.024
0.022
,0.001

0.101
0.218
0.025
0.032
,0.001

0.186
0.185
0.773
0.333
0.539

0.336
0.554
0.946
0.901
0.609

0.050
0.052
0.012
0.525
0.004

Notes: Values are expressed as means (standard deviations). The p-values A1 vs A2 and B1 vs B2 are obtained by comparing means between the groups using the pairedsamples t-test. The p-values A1 vs B1, A2 vs B2, A1 vs B2, and A2 vs B1 are obtained by comparing means between the groups using the independent-samples t-test.
Abbreviations: SBP, systolic blood pressure; DBP, diastolic blood pressure; BMI, body mass index; WHR, waist–hip ratio; SUA, serum uric acid.

and economic characteristics compared to those from other
areas of China; therefore, random sampling procedures with
a larger sample size across China would be beneficial in
future research.

Conclusion
This study showed the importance of the educational program
based on the HBM in both improving the model constructs
and physical activity, as well as decreasing SUA values, in
AHU patients.
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