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ABSTRACT

Objective This study was designed to investigate

the status of diabetes information acquisition and its
influencing factors among patients, 60 years and older,
with pre-diabetes in rural China.

Design This is a cross-sectional study.

Setting The survey was conducted in 42 rural
communities in Yiyang City, Hunan Province, China.
Participants A total of 461 elderly with pre-diabetes
participated in this study, and 434 of them completed the
survey (434/461, 94.1%).

Outcome measures Information on sociodemographic
and diabetic information-seeking behaviours were
assessed through the structured questionnaires and
described by percentages, mean=SD. The influencing
factors of diabetes information acquisition were analysed
using multiple linear regression analysis.

Results The average score of diabetes information
acquisition in the subjects was 8.39+11.28. The most
popular and trusted source of diabetes information for the
subjects was doctors. The level of information acquisition
not only declined as the age progressed (95% Cl —3.754
to —0.143) but also proved lowest among subjects with
less than 1 year of education (95% Cl 0.756 to 4.326).

In addition, the level of information acquisition among
elderly individuals with pre-diabetes, but with no history
of hyperglycaemia, was lower than among those with a
history of hyperglycaemia (95% Cl 3.398 to 11.945).
Conclusions These data indicated that the lack of ability
to acquire diabetes information in elderly with pre-diabetes
was common in rural China. Improving the ability of rural
residents to access information should be incorporated
into rural diabetes prevention efforts, especially for the
elderly with pre-diabetes with low education and no
history of hyperglycaemia.

Trial registration number ChiCTR-IOR-15007033; Pre-
results.

INTRODUCTION

‘Pre-diabetes’ refers to blood sugar level that
is above the normal, but at the same time falls
below the threshold level of diabetic blood
sugar.! Individuals with impaired fasting

Strengths and limitations of this study

» This is the first study to assess the behaviour of dia-
betes information acquisition among the elderly with
pre-diabetes in the rural areas of China.

» This study provides useful information for the gov-
ernment to identify special population that should
be concerned when improving the ability to acquire
information about diabetes in rural pre-diabetes.

» This is a cross-sectional study conducted in Yiyang
city; we cannot know the causal relationship be-
tween variables and speculate on the situation in
urban areas.

» The blood glucose levels of the subjects were mea-
sured in the laboratory of the primary care centre
rather than the reference laboratory, which may
have more or less impact on the outcome of pre-di-
abetes screening, affecting the number of study
populations.

» This study only investigated the internal factors
influencing diabetes information acquisition of the
subjects.

glucose (IFG) or impaired glucose toler-
ance (IGT) have been referred to as having
pre-diabetes, indicating the relatively high
risk for the future development of diabetes.”
According to the data released by the Inter-
national Diabetes Federation (IDF) in 2017,
7.3% of adults (20-79 years) were people with
IGT and 72.3% of these people lived in low-in-
come and middle-income countries.? In 2017,
there were about 114million people with
diabetes and 48.6million people with pre-di-
abetes in China, among whom the propor-
tion of the rural elderly aged 60 and above
was relatively large.” A research conducted in
England has confirmed that 33% of people
with IFG and 65% of people with IGT will
develop into type 2 diabetes within 6years.”
And around 5%-10% of people with pre-di-
abetes developed diabetes every year.” So,
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without timely and effective prevention, the prevalence
of type 2 diabetes will increase significantly in the rural
areas of China.'

The prevention of diabetes transformation requires
patients with pre-diabetes to have a strong self-manage-
ment ability, and the premise for a better grasp of this
ability is having the relevant diabetes information at
hand." Studies have identified the central role of informa-
tion seeking and acquisition in enabling a person to cope
with both the initial diagnosis and the ongoing impacts of
diabetes.” Although diabetes-related information plays an
important role in prevention of diabetes, blood glucose
monitoring, dietary care and other aspects, many elderly
with pre-diabetes are not fully aware of this information
and lack the necessary self-management skills, resulting
in the conversion of diabetes, even worse.® In rural areas
of China, primary healthcare is based on township hospi-
tals and village clinics, providing services on public health
and basic medical care with a focus on disease preven-
tion and health promotion, which have been vigorously
developed, but there are still a series of problems such
as large urban-rural gap, narrow coverage of healthcare,
inadequate construction of facilities and single access to
health information.”®

The purpose of this cross-sectional study was to explore
the status of diabetes information acquisition and its
influencing factors among elderly patients with pre-dia-
betes in rural areas of Yiyang City, China. This study was
conceived as a first step towards understanding these
issues that could provide useful information for relevant
departments to find key populations that should receive
more attention when improving the ability to acquire
diabetes information.

METHODS

Sampling

This survey was conducted during the period April 2015
to July 2015 and included a representative sample of the
rural elderly population based on the multistage cluster
random sampling method. At the first stage, three coun-
ties were randomly selected from the seven counties in
Yiyang City; at the second stage, four townships were then
randomly chosen from each county; and at the third
stage, three or four villages were randomly selected from
each township (about 30-50 villages in each township), a
total of 42 villages were selected as survey sites.

Subjects aged 60 years and above were eligible for
inclusion in this study if they met the diagnostic criteria
of pre-diabetes,” including IFG (6.1 mmol/L< fasting
blood glucose<7.0 mmol/L) or IGT (7.8 mmol/L<2-hour
postprandial blood glucose<ll.l mmol/L). Patients
who could not complete the communication tasks of
this study due to severe physical illness, hearing impair-
ment or cognitive impairment (such as stroke, deafness,
dementia, psychosis) were excluded.

There were 3197 elderly in the selected villages,
excluding those who could not be included in the study

because of relocation (603), serious illness (336) and
refusal to participate (114), leaving 2144 aged as screening
samples (67.1%). A total of 461 individuals with pre-dia-
betes were screened out (21.5%). For some reason, 21 of
them have not been investigated, and 6 of the 440 indi-
viduals were excluded due to incomplete data. Finally,
data from 434 subjects were included in statistical analysis
(94.1%).

Data collection and measurements

The main outcome measures in this study were partici-
pants’ sociodemographic information and ability to obtain
diabetes-related information. We measured fasting blood
glucose values using oral glucose tolerance test (OGTT)
and collected sociodemographic information using a
structural questionnaire. The status of diabetes infor-
mation acquisition was assessed using the Questionnaire
of Health Literacy of Diabetes of the Public in China'’
designed by the Chinese Centre for Health Education,
which has a high reliability and validity with a Cronbach’s
o of 0.866. Our trained interviewers visited the elderly
subjects’ home to carefully explain the purpose and
benefits of this study and participants’ rights for elderly
and family members. Participants were then interviewed
face to face after giving written informed consent. If the
participants were illiterate or they could not understand
what the interviewers said about this study, the consent
form was signed by a family member. The elderly could
decline to participate in the study without penalty and
could drop out at any time during the investigation.

Pre-diabetes screening

We mainly tested the level of fasting blood glucose and
2-hour postprandial blood glucose. The participants were
instructed to maintain their usual physical activity and
diet for a minimum of 3 days before the OGTT. After
overnight fasting of at least 10hours, the fasting blood
samples of the participants were collected in the morning,
and then each participant was orally administered 75g of
anhydrous glucose powder dissolved in 300 mL of water
within 5min."" The venous blood were taken from the
forearm on fasting and 2hours after oral glucose; the
blood samples were stored at —80°C and measured for
blood glucose levels (mmol/L) in the biochemical labo-
ratory of the primary care centre in each village within
1 hour. Blood glucose levels were measured by the stan-
dardised hexokinase enzymatic method using the same
reagents to avoid assay variations.

Sociodemographic information

Age, gender, marital status, occupation, individual
annual income (Chinese Yuan), education, family history
of diabetes, and other chronic diseases and history of
hyperglycaemia were obtained for each subject. Marital
status was grouped into two categories: stable (married
and cohabiting) and unstable (living alone). Individual
annual income refers to the total income earned by the
individual in a year, divided into two categories according
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to the per capita annual net income of farmers in China
in 2015." Other chronic diseases mean chronic diseases
other than diabetes, such as cardiovascular disease
(hypertension, coronary heart disease and stroke),
malignant tumours and chronic obstructive pulmonary
disease (chronic bronchitis, emphysema). Education was
assessed by asking the participants to select their highest
level of education completed from the following choices:
less than 1year, 1-6 years, 6 years and above.

Diabetes information acquisition
Thirteen questions are included in the section of diabetes
information acquisition; the main contents of this section
are related to factors influencing the acquisition of
diabetes information, the channels for getting informa-
tion, levels of trust in information sources and utilisation
of the internet.
Five of the 13 questions were thus posed to extract the
information needed:
1. How much do you know about diabetes?
2. Does your knowledge about diabetes meet your re-
quirements?
3. Do you find it easy to find diabetes-related information
when it is required?
4. Do you understand diabetes-related information?
5. Are you able to distinguish between correct and incor-
rect information about diabetes?
Each item was rated on a four-point scale, ranging from
0 to 3. Those who demonstrated good information acqui-
sition were given a score of 3, those with general acquisi-
tion a score of 2 and those with poor acquisition a score
of 1. Those who had not tried to find any diabetes-re-
lated information were given a score of 0. In this section
of the questionnaire, total scores ranged from 0 to 15.
Subjects’ scores reflected their status of diabetes informa-
tion acquisition, and subjects with a score of 8 or higher
were defined as having great ability to acquire informa-
tion regarding diabetes.

Statistical analysis

The data were analysed using SPSS V.18.0. Descriptive
analysis of the basic sociodemographic information on
subjects was expressed in terms of percentages, mean +SD.
The t-test and F test were used to explore differences in
diabetes-related information acquisition among indi-
vidual with pre-diabetes with different characteristics.
Multiple linear regression analysis was performed to
identify the influencing factors for diabetes-related infor-
mation obtained among the rural elderly with pre-di-
abetes. We identified diabetes information acquisition
scores as dependent variables and selected potential
influencing factors as independent variables (age, marital
status, education, other chronic disease, family history
of diabetes, history of hyperglycaemia) in the analysis
after controlling confounding factors (gender, individual
annual income, job). All reported p values were from
two-sided tests and compared with a significance level of

5%.

Table 1 The basic demographic information of the subjects

N Mean+SD/%
Age 434 69.41+6.45
Gender
Male 180 41.47
Female 254 58.53
Marital status
Stable 313 72.12
Unstable 121 27.88
Education
Less than 1year 81 18.66
1-6years 272 62.68
6years and above 81 18.66
Individual annual income (¥)
<2800 90 20.73
>2800 344 79.27
Job
Farmer 198 45.62
Worker 100 23.04
Retired 72 16.59
Other 64 14.75
Other chronic disease
Yes 176 40.55
No 258 59.45
Family history of diabetes
Yes 36 8.29
No 398 91.71
History of hyperglycaemia
Yes 28 6.45
No 406 93.55

Patient and public involvement

Patients were not involved in developing the hypothesis,
the aims or the research questions, nor were they involved
in the design, interpretation of results or writing of manu-
scripts. There are no plans to disseminate the results of
the research to study participants. Patients’ involvement
was related to the sole period of data collection.

RESULTS

The sociodemographic characteristics of the subjects
are displayed in table 1. The subjects’ average age
was 69.41+6.45 years, of whom 45.62% were farmers,
and 72.12% were married with stable marital status (not
living alone). Most of the subjects had an education
level of 1-6 years (62.68%) and had a personal annual
income of ¥2800 or more (79.27%). Only a small part of
the sample had a family history of diabetes (8.29%) and a
history of high blood sugar (6.45%).
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Table 2 The sources for subjects to acquire diabetes
information

Table 3 The diabetes information acquisition scores of the
subjects

The source of diabetes information

(multiple choice) %

Doctors 82.82
Family members 10.36
Newspapers or books 2.30
Television or radio 6.91

Network or mobile phone text messages  0.46

The status of the subjects’ diabetes information acquisi-
tion is shown in tables 2 and 3.

Most of the subjects were concerned about diabetes
information because of the fact that their relatives,
friends or colleagues have diabetes (40.10%); some
subjects were worried about getting diabetes in the future
(36.71%). And doctors were the most important and
trusted source of diabetes information for the subjects
(82.82%). Some subjects obtained information through
family members (10.36%), newspapers or books (2.30%),
television or radio (6.91%). Almost no subject relied on
web or mobile phone text messages (0.46%). The average
score of diabetes information acquisition was 8.39+11.28,
the lowest score was 0 and the highest score was 12. The
differences in diabetes information acquisition scores
among different characteristics were examined. Results
demonstrated that age (F=3.747, p=0.024), education
level (F=6.492, p=0.002) and history of hyperglycaemia
(t=-3.967, p=0.000) were associated with diabetes infor-
mation acquisition scores.

The results of the multiple linear regression analysis
of the influencing factors for diabetes-related informa-
tion acquisition are presented in table 4. We found that
the elderly subjects with pre-diabetes who were older
(B=-1.948, p=0.034), had a lower educational level
(B=2.541, p=0.005) and did not have a history of hyper-
glycaemia (B=7.671, p=0.000) were more likely to have
poorer ability to access information on diabetes.

Table 4 The diabetes information acquisition scores of the
subjects

Model 1 B t Pvalue 95%CI

Age -0.102 -2.095 0.037 -3.6981to0-0.118
Education 0.139 2.894 0.004 0.822 to 4.302
History of 0.163  3.457  0.001 3.217 to 11.697
hyperglycaemia

Model 2 B t Pvalue 95%ClI

Age -0.104 -2.121 0.034  -3.754to -0.143
Education 0.138 2.798 0.005 0.756 to 4.326
History of 0.167  3.529 <0.01 3.398 to 11.945

hyperglycaemia

Model 1: the crude result before controlling for confounders.
Model 2: the result after controlling for confounders.

Mean+SD t/F P value
Age 3.747 0.024
60~ 9.62+12.56
70~ 7.23+9.59
80~ 4.58+6.74
Gender 0.219 0.827
Male 8.53+12.57
Female 8.29+10.29
Marital status 1.281 0.201
Stable 8.82+11.43
Unstable 7.27+10.84
Education 6.492 0.002
Less than 1year 5.12+7.37
1-6years 8.56+11.09
6years and above 11.42+14.10
Individual annual -0.470 0.638
income (¥)
<2800 7.89+10.19
>2800 8.52+11.55
Job 0.421 0.738
Farmer 8.36+11.44
Worker 7.90+12.62
Retired 7.92+9.37
Other 9.77+10.63
Other chronic -1.486 0.138
disease
Yes 9.05+10.65
No 7.41+12.11
Family history of -1.593 0.112
diabetes
Yes 12.86+6.80
No 8.13+11.32
History of -3.967 0.000
hyperglycaemia
Yes 16.43+11.93
No 7.83+11.03
DISCUSSION

Self-management knowledge and skills in patients with
pre-diabetes depend on high quality health information,
which is important for glycaemic control.” Although
information alone is not enough to change behaviour
and improve outcomes, it is impossible to achieve desir-
able behavioural changes without appropriate access to
diabetes information and services, resulting in poor self-
care and ultimately poor clinical outcomes.'* We used a
questionnaire to measure diabetes-related information
acquisition among patients with pre-diabetes aged 60
and over in rural areas of Yiyang City, Hunan Province.
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The randomisation of sampling and the consistency of
survey methods were used to control the selection bias
and information bias which are common in cross-sec-
tional studies to reduce errors in this study. The average
score of diabetesrelated information acquisition was
8.39+11.28, the lowest score was 0 and the highest score
was 12, suggesting that the ability of elderly rural individ-
uals with pre-diabetes to acquire information was limited
to a lower level.

The main and most trusted source of diabetes informa-
tion for the elderly with pre-diabetes in rural areas was
doctors, which was similar to the previous studies.'”™®
In addition, some previous research has found that
family members," neighbours,” magazines,” televi-
sion®! and the internet®™ ** were the sources of health
or disease information as much for the elderly as for
other groups. As technology advances, it is becoming
more and more common for individuals to use the
internet or mobile phones to search for relevant health
information. Internet transmission of diabetes informa-
tion in China is mainly based on the websites related to
diabetes or health.?* From 2009 to 2015, the internet
penetration rate in rural China was relatively stable,
with the number of elderly internet users over 60 years
old rising from below 1% to 4%.% Internet and mobile
phones play a significant role in obtaining informa-
tion, improving livelihoods and accelerating develop-
ment in rural areas.?® However, access to internet or
mobile phone information depends, to a large extent,
on individual education background, age, household
income, infrastructure and other factors among rural
residents,27 and disease information resources are
more scarce in rural areas. Thus, subjects in this study
rarely used internet or mobile phones to obtain infor-
mation about diabetes. Research has confirmed that the
doctors remain the most popular and trusted source of
health information available to the elderly with limited
knowledge of diabetes.”® * In the areas we surveyed,
each village has a primary care centre with one to two
village doctors. Due to the lack of professional health-
care personnel, public health work such as health infor-
mation dissemination and health education cannot be
implemented, and rural residents have little chance
to understand their health status and gain knowledge
about diabetes prevention. Therefore, it follows that
there is still a need for the departments of public health
to step up their efforts in equipping primary health-
care workers in rural China with knowledge and skills
related to diabetes.

Numerous studies have found that factors such as tech-
nology,” community environment,” family history of
diabetes,” health literacy,” cultural beliefs* and anxiety™
have an impact on the ability of patients with diabetes to
obtain diabetes-related information. Our study found
that age is an influencing factor of diabetes-related infor-
mation acquisition among the rural elderly with pre-di-
abetes, probably because the aged progressively weaken
the ability to access information as they grow older. A

previous research on health education in rural America
also found that age has a negative effect on the acquisi-
tion of information.” In the case of people getting older,
itis necessary not only to pay more attention to the elderly
but also to strengthen public health interventions for the
younger generation. We also found that the accessibility
of diabetes-related information for the elderly with pre-di-
abetes was influenced by educational level and history of
hyperglycaemia. People with higher educational levels
were more aware of health management and more moti-
vated to obtain information.” This result is similar to the
2013 study of elderly type 2 diabetes care in Vietnam.”’
Old people with a history of hyperglycaemia had more
opportunities to contact medical staffs to better under-
stand diabetes-related information. Similar findings have
not been demonstrated in other studies.

This is the first study to assess the behaviour of the
diabetes information acquisition among the elderly with
pre-diabetes in the rural areas of China and provides
useful information for the government to identify
special population that should be concerned when
improving the ability to acquire information about
diabetes in rural pre-diabetes. Several limitations in this
study should be considered when interpreting these
findings. First, this is a cross-sectional study conducted
in the rural area of Yiyang City, Hunan Province, so we
cannot infer any causal relationship between the study
variables and speculate on the situation in urban areas
based on the results of the study. Second, all information
was self-reported, which could lead to reporting bias,
meaning that sometimes the elderly were unwilling to
honestly answer the questions asked by the investigator
for some reason, which may cause errors in the results.
Third, we used the laboratory of the primary care
centre instead of the reference laboratory to measure
subjects’ blood glucose levels, which may cause a little
assay variation, affecting the number of study popula-
tions. Fourth, this study only investigated the internal
factors that affect diabetes information acquisition of
the subjects and did not assess and analyse the external
factors such as healthcare provider, diabetes manage-
ment level and healthcare facilities.

CONCLUSIONS

We concluded that the ability of the elderly to obtain
diabetes information in rural areas was not optimistic,
and doctors were their primary and most trusted source of
diabetes information. Age, educational level and history
of hyperglycaemia were the factors affecting the informa-
tion acquisition behaviour of the subjects. It is clear that
future studies are required to access the external factors
affecting information acquisition among the elderly with
pre-diabetes and other populations in rural China, and
intervention studies on diabetes information in rural
areas are equally needed.
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