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A B S T R A C T 

 

 

Introduction:  The prevalence of chronic disease in the US population is increasing. Projections indicate that half the US 

population will live with at least one chronic disease by the year 2030. Statistics indicate that chronic illnesses account for 70% of 

all deaths. Developing healthy self-management behaviors can lower the risk of developing chronic disease and also minimize the 

magnitude of subsequent morbidity and disability. Individuals need access to reliable information in order to learn successful self-

management skills. Delivering healthcare information in rural areas is difficult. Geography, distance, inclement weather and/or the 

lack of financial resources are barriers that can prevent individuals from accessing health care and health education. Likewise, rural 

health clinics often lack the financial resources to provide the most current patient education materials. However, the internet 

allows remote and immediate access to this type of information if individuals know how and where to search for it. An internet 

portal, My Health Education & Resources Online (MyHERO) was created to facilitate locating current, non-commercial, reliable, 

evidence-based health information. The authors sought to assess the impact of a publically accessible internet information portal on 

diabetes knowledge, quality of life (QOL) measures, and self-management behaviors in a US rural area. 

Methods: Participants (n=48) with type 2 diabetes in one clinic received regularly scheduled, one-on-one individualized diabetes-

related health education and hands-on instructions on how to use an internet portal from a nurse educator. Each health clinic was 

supplied with a laptop computer for participants to use if they lacked internet access. Control participants (n=50) in a second clinic 

received a pamphlet describing how to access the portal. All participants completed baseline and end-of-study surveys. Disease 

knowledge was measured with the BASICS test developed by the International Diabetes Center. Problem Areas In Diabetes 

(PAID), developed by the Joslin Diabetes Center, was utilized to measure diabetes QOL. All participants completed a behavior 

modification survey at the conclusion of the study. Intervention participants were asked to complete a satisfaction survey at the 
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conclusion of the study. Demographic and relevant laboratory values (eg serum glucose, HbA1c, lipids) were collected via chart 

review at baseline, 3, and 6 months. 

Results:  Demographic and baseline scores were similar between groups. At 6 months, the intervention group showed significant 

increases in disease knowledge and self-blood glucose monitoring behavior. There were no differences in QOL between the groups 

at 6 months. Participants in the intervention group were highly satisfied with the nurse educator, but not with the internet as a 

resource. 

Conclusion:  Disease knowledge and self-blood glucose monitoring improved with one-on-one education. High attrition and a short 

study period were limitations of this study. The researchers speculate that the age of the participants and low internet penetration 

affected satisfaction scores. Future recommendations include a longer data collection period, more widespread publically 

accessible internet kiosks (grocery stores, malls, churches etc), other chronic disease states, and younger participants. 

 

Key words: diabetes, disease knowledge, health education, self-management behavior, USA. 

 
 

Introduction 
 

Chronic illnesses affect nearly half of all adults in the USA 

today
1,2

. Projections indicate that half the population will live 

with one or more chronic diseases by the year 2030
1,2

. 

Chronic illnesses account for 70% of all deaths1. Heart 

disease and stroke are the major causes
1
. Diabetes increases 

the risk of heart disease, stroke, kidney failure, and 

blindness, among other morbidity. However, the risk of 

acquiring a chronic disease, such as diabetes, and subsequent 

morbidity and/or disability, can be decreased by modifying 

health behaviors. 

 

This study was undertaken to promote health and improve 

overall wellness through patient education. 'Health 

promotion is the process of enabling people to increase 

control over and to improve their health'
3
.
 
Health promotion 

efforts seek to empower individuals to optimize their health 

and the quality of their life through self-care rather than 

remaining in the more traditional biomedical model that 

emphasizes the physician’s responsibility to treat disease4. 

Healthy People 2010 recommends that high-quality 

information and support services be developed for specific 

health problems and health-related decisions that are 

culturally sensitive and appropriate for various educational 

levels
5
. Healthcare professionals need to consider multiple 

social, biological, cultural, and economic factors that 

influence health and health behavior when planning 

interventions
5
. These new health behaviors may improve 

wellness while conserving healthcare resources. 

 

‘Wellness’ is a broad concept that includes more elements 

than the conventional definition of health. If one defines 

health as merely the absence of disease, the results of 

objective data determine whether the patient is free of 

disease and thereby healthy. Wellness utilizes more 

subjective criteria than either the presence or absence of 

disease. The process relies on the individual’s perception of 

the seven dimensions of wellness
6-8

: 

 

• physical  

• social  

• psychological  

• intellectual  

• economic  

• environmental  

• spiritual. 

 

Wellness suggests that an individual has attained the full 

potential of health and wellbeing
6-8

.
 
The concept of wellness 

is a continuous process where individuals move back and 

forth from lesser to greater states of wellness as they learn 

and apply knowledge to achieve a balanced and healthy 

lifestyle
8
. Knowledge may include gaining information on 
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their disease state as well as implementing the skills required 

to successfully manage their chronic disease. 

 

To facilitate these self-management behaviors, individuals 

should have access to current, evidence-based information 

that they can understand in order to adopt healthy behaviors
9
. 

Information and communications technologies are resources 

to provide the information to the public in order to generate 

behavioral changes. Physicians’ offices are a logical setting 

for providing this information. However, the delivery of 

quality, specialty healthcare services to rural populations can 

be a difficult and challenging process. Many residents live in 

areas that do not have access to health care or health and 

wellness education services. Also, rural health clinics lack 

the financial resources to provide commercially available 

patient education materials. These clinics rely on pamphlets 

from pharmaceutical companies to give their patients health 

information. The information contained in these handouts 

may be commercially biased or become outdated by the time 

the last pamphlet is distributed. 

 

A wealth of current, evidence-based information is available 

from internet sources, but this is often difficult for 

individuals to locate. Using the latest technologies, 

information can be readily available for healthcare providers 

and the general public if they are able to locate it. 

 

Evidence-based information that can be easily located by 

rural healthcare providers and their patients could be utilized 

to promote health and wellness, thereby resulting in 

improved disease management and quality of life (QOL). 

 

The Pew Research Center (2009) and Reuters (2010) 

reported that the majority of adults used the internet as a 

source of health information10,11. With health information 

available through technology, people can obtain the most 

current data to educate themselves and manage their illness. 

However, many sites contain information that is not 

evidence-based, or may be biased due to advertising by their 

sponsors. 

 

Nicholas et al (2001) reported that the internet was the 

second most consulted information source, next to the 

physician
12

. Whereas, the Pew Research Center reported that 

individuals consulted the internet (57%) after consulting 

their physician (86%), family member, or friend (68%)10. 

The majority of respondents (42.5%) visited a health 

education site looking for information to help them remain 

healthy, with a relatively high proportion of those visitors 

(61%) reporting that their health had improved
12

. Most 

importantly, when respondents rated the site’s authenticity as 

being high, the greater the benefit reported by the 

respondent
12

. In order to assist patients in locating accurate 

healthcare education and social services via the internet, a 

web site, My Health Education & Resources Online 

(MyHERO), was created to act as a portal to current, reliable 

information. This site remains available to anyone with 

internet access. 

 

The authors hypothesized that individuals who receive 

relevant, current, evidence-based health education will result 

in the following to successfully manage their chronic 

disease: 

 

• greater disease knowledge  

• improved QOL  

• development of healthy behaviors. 

 

Relevant health information can be provided from either a 

nurse educator or through the internet. However, individuals 

receiving one-on-one health education and instructions to 

navigate the web portal may show greater changes over 

individuals provided traditional patient instructions 

consisting of verbal instruction and printed material. This 

report addresses the findings of this study. 

 

Methods 
 

A convenience sample of 98 participants from two rural 

medical clinics was recruited by word-of-mouth and 

recruitment flyers for this study. The target population was 

adults (aged ≥18 years) with a medical diagnosis of type 2 
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diabetes. Exclusion criteria included pregnancy, being less 

than 18 years of age, unable to give consent, and unable to 

speak or read English. These criteria had the potential to 

introduce confounding variables to the study. The 

Institutional Review Boards at Saint Francis University and 

the Telemedicine and Advanced Technology Research 

Center approved the research protocol. Prior to participation, 

each subject read and signed an informed consent form. 

 

Description of intervention 

 

A nurse educator was appointed to the intervention clinic 

site. The second site served as the control. Participants 

from both sites received traditional patient instructions: 

verbal and/or written instructions given by the provider, an 

instructional handout that included step-by-step instructions 

and computer screen shots explaining how to access the 

MyHERO web portal, and web addresses of all the web 

links. 

 

In addition to these traditional patient instructions, 

participants from the intervention site (n=48) received one-

on-one healthcare education and hands-on instruction from a 

nurse educator on how to access and navigate MyHERO. 

 

Selected patient education for the intervention group 

included topics requested by the patient, and nurse educator 

assessment. The nurse educator documented these topics on 

an educational needs assessment form based on the Indian 

Health Services diabetes patient education protocols
13

. 

Education sessions took place in the office or via telephone 

approximately every 6 weeks. The nurse educator provided 

in-person education in the office if the participant had a 

scheduled visit within the prescribed timeframe. Otherwise, 

she phoned the participant to provide the education and 

follow up. If the nurse educator was unable to contact the 

participant after three phone attempts, she attempted again in 

6 weeks. Control group participants had no follow up by the 

research staff. All participants were asked to complete 

baseline and 6-month follow-up surveys to measure disease 

knowledge and QOL. 

 

Equipment 

 

An internet-ready laptop was provided to both 

clinics. MyHERO was designated as the internet homepage 

when opening the web browser. Patients were able to access 

the laptop any time during clinic hours. Patients could also 

access the MyHERO portal from any computer connected to 

the internet. Patients without internet access in their homes 

were informed of public venues where they could access the 

internet (eg public library) if they desired. 

 

Data collection Instruments 

 

The pre/post knowledge test format of the BASICS 

curriculum (The International Diabetes Center, St. Louis 

Park, MN) specifically measures the progression of 

knowledge as a patient moves through four sessions of the 

curriculum
14

. BASICS is an evidence-based education 

program developed to prepare people with diabetes to make 

self-management decisions on their own. Increased diabetes 

disease knowledge can result in the reduction of hemoglobin 

A1c (HbA1c) and body weight in people with type 2 

diabetes14. The test measures knowledge by asking 

15 multiple-choice questions in the following content areas: 

• general diabetes  

• nutrition  

• physical activity  

• treatment  

• acute complications  

• chronic complications  

• psychosocial aspects. 

 

Content validity ranged from 0.82 to 1.00 with an overall 

Cronbach’s α of 0.72. Reliability scores ranged from 51.2 to 

97.715. Participants completed the paper and pencil version of the 

Type 2 Diabetes BASICS Pre/Post Knowledge Test (2nd edn). 

 

The assessment of disease related QOL was measured by the 

Problem Areas In Diabetes (PAID) questionnaire (Joslin 

Diabetes Center; Boston, MA, USA). The PAID contains 

20 questions that measure current diabetes-specific 

emotional distress related to living with diabetes and its 
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treatment. This questionnaire has high internal reliability, 

test-retest reliability, and is a statistically significant 

predictor of glycemic control
16

. The PAID also correlates 

well with a wide range of theoretically related constructs 

such as depression, general emotional distress, diabetes self-

care behaviors, diabetes coping, and health beliefs
15

. 

Participants rated the degree to which a situation is a 

problem on a six-point scale. Higher PAID scores indicate 

more diabetes-specific emotional distress. 

 

In addition to these surveys, all participants were given a behavior 

survey to assess whether they changed any self-management 

techniques as a result of their participation in the study. The 

behavior survey consisted of 5 diabetes-related behavior 

questions rated on a seven-point Likert scale (0–6). Participants 

rate '0' for no change and '6' for always compliant. 

 

Participants in the intervention group were given a 

satisfaction survey at the conclusion of the data collection to 

assess the education provided by the nurse educator and 

MyHERO. The survey consisted of 11 questions rated on a 

five-point Likert scale (Strongly Agree, Agree, Don’t Know, 

Disagree, and Strongly Disagree). There were two additional 

questions requiring a free-text response, an area for 

suggestions, and an area for additional comments. 

 

Demographic and clinical data were collected by medical record 

review at baseline, 3 months, and 6 months on all participants. 

Clinical data included: height, weight, vital signs, serum glucose, 

HbA1c, and lipid panel. Data were entered into a Microsoft Excel 

spreadsheet and Access database software. 

 

Qualitative data were collected from the nurse educator in the 

form of a satisfaction survey. The survey included questions 

about the web portal, ease of use, technical support, and anecdotal 

feedback from the intervention participants. 

 

Results 
 

Statistical analyses were performed using SAS software v 

9.2 (www.sas.com) and Microsoft Excel. There were no 

demographic differences between the control and 

intervention groups. Baseline clinical data and survey scores 

were similar between the groups (Table 1). 

 

Statistical comparisons were performed to test the difference 

between the two groups in various outcome measurements 

and over time (baseline, 3 months, and 6 months). A χ
2 

test 

was used for testing differences between the two groups in 

categorical baseline and demographic factors and attrition 

rates between groups. Analysis of covariance (ANCOVA) 

was used to test continuous outcomes for difference between 

the two groups, over time and interactions between group 

and time. Pearson correlation analysis was performed among 

baseline factors and with various outcome measurements. 

Statistical significance is evaluated at α of 0.05 and no 

multiple comparison adjustment for α was performed. 

 

Fifty-four subjects participated for the length of the 6 month 

study with 53 full completions. One subject refused to 

complete one or more surveys at the end of the study 

period. Medical record review was completed on all 

participant charts at 3 and 6 months; however, many data 

points were missing from the medical record. The study was 

designed to collect only the data that was available on the 

patient chart so as not to incur additional charges to the 

patient or third-party payer due to extra testing. 

 

Attrition in both groups was high. The control group had 

higher attrition rate than the intervention group (31 and 13, 

respectively) despite multiple attempts from the clinic staff 

and the nurse educator to encourage participants to complete 

the 6 month surveys. Comparisons using χ2 analysis were 

made on the basis of sex, study site and completion status to 

determine inherent differences in participant groups 

(Tables 2–4). Among participants who did not complete the 

study, there was no significant difference between genders 

when analyzed by study site (Table 2). However, there is a 

statistically significant difference in groups when analyzing 

attrition by study location (Table 3). On further examination, 

there is a statistically significant difference when analyzing 

sex and study site compared with completion status 

(Table 4). 



 

 

© CV McIlhenny, BL Guzic, DR Knee, BR Demuth, JB Roberts, 2011.  A licence to publish this material has been given to James Cook 

University, http://www.rrh.org.au 6 

 

 

Table 1:  Baseline demographics and survey scores 

 
Characteristic Control 

(n=50) 

Intervention 

(n=48) 

P-value 

Male (%) 48 54 0.550 

Mean age (SD)  61.8 (10.88) 65.8 (14.04) 0.111 

Mean baseline weight (kg) (SD) 101.3 (23.0) 95.4 (21.2) 0.378 

Mean HbA1c (%) (SD) 7.44 (1.65) 7.12 (1.61) 0.338 

Mean glucose (mg/dL) (SD) 145.0(55.6) 140.1 (72.81) 0.707 

Mean knowledge score (SD) 81.4 (24.6) 71.2 (32.9) 0.088 

Mean PAID score (SD) 11.6 (13.7) 12.9 (15.5) 0.654 
SD, standard deviation; PAID, Problem Areas In Diabetes. 

 
 

Table 2:  Participants lost through attrition: sex by study group 

 

Group Female Male 

Intervention 6 7 

Control 11 16 
P=0.75. 

 
 

Table 3:  Total participants: completion status by study group 

 

Status Control Intervention 

Complete 23 35 

Not Complete 27 13 
P=0.007. 

 
 

Table 4:  Participants’ sex and study group by completion status 

 
Control Intervention Status 

Female Male Female Male 

Complete 15 8 16 19 

Not Complete 11 16 6 7 

P=0.02 

 
 

Clinical measurements 

 

There were no significant differences between the two 

groups over time in vital sign measurements including 

systolic and diastolic blood pressure and heart and 

respiratory rates. The aggregate clinical data and survey 

scores at 6 months are shown (Table 5). Weight differences 

were not significant between the two groups over time. The 

height of the patient was missing from many patient charts 

(36% control; 100% intervention) although the staff stated 

that the office policy was to obtain this measurement at least 

annually. Without this measurement, the authors were unable 

to compare BMI between groups. 

 

No significant differences or changes were observed for lipid 

levels. There was a significant difference in glucose levels 

between groups at 6 months (p=0.008). The intervention 

group showed a trend toward lowered serum glucose levels 

from baseline to month 6 when adjusted for time (p=0.201). 
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Table 5:  Six-month clinical data and survey scores 

 
Clinical data  Control 

(n=50) 

Intervention 

(n=48) 

P-value 

6-month weight (kg)  – M (SD) 98.1 (23.2) 97.2 (20.0) 0.378 

HbA1c (%) – M (SD) 7.49 (1.79) 6.52 (0.99) 0.197 

Glucose (mg/dL)  – M (SD) 131.8 (45.6) 102.4 (31.9) 0.008 

Knowledge score – M (SD) 87.4 (23.5) 108.0 (20.0) 0.001 

PAID score – M (SD) 10.9 (13.5) 11.8 (13.1) 0.800 
M, Mean; PAID, Problem Areas In Diabetes; SD, standard deviation. 

 
 

 

 

Knowledge measurement 

 

The BASICS Diabetes Knowledge Test scores showed a 

significant increase in the intervention group (mean increase 

of 26.6 points; p=0.001) from baseline to month 6 (Table 6). 

An increase in knowledge test scores reflected a higher 

proportion of correct responses indicating an increase in 

disease knowledge. No differences were observed in PAID 

scores from baseline to month 6 (Table 7). 

 

Behavior change 

 

Self-reported behavior change measurements from baseline 

to month 6 did not show significant differences in eating 

habits, medication compliance, physical activity, weight, or 

feet check. However, there was a larger increase in the 

intervention group (mean=1.3, 95% CI: 0.78-1.85) in self-

blood glucose monitoring than in the control group 

(mean=0.1, 95% CI: -0.04-0.23; p<0.001). 

 

Participant satisfaction 

 

A total of 34 of 35 participants from the intervention site 

fully completed the satisfaction survey. Overall, these 

participants responded positively to the individualized 

education provided by the nurse educator and did not prefer 

receiving information from the internet (Fig1). 

 

 

Web usage 

 

The authors tracked web usage monthly to monitor the 

frequency of use for each web link (Fig2). MyHERO usage 

was highest at the beginning of the study and declined to the 

end of the calendar year. Usage increased in January and this 

may have been due to the authors’ discussion with the nurse 

educator about declining MyHERO use. However, overall 

usage declined throughout the study. The MyHERO home 

page was viewed most frequently, followed by the Diabetes 

links. The Helpful Links, Healthy Living, and Heart Disease 

pages were the most infrequently viewed pages. 

 

Discussion  
 

This short study suggests that information provided by a 

nurse educator and/or through an internet portal (MyHERO) 

may increase diabetes-related knowledge, improve blood 

glucose control and self-blood-glucose monitoring behavior. 

It appears that the participants were receptive and were 

willing to change their blood glucose monitoring 

habits. However, it is not clear if this knowledge is transient 

or requires reinforcement to help these individuals maintain 

their behavioral change. A longer study period is needed to 

assess whether the improvements would lead to an increase 

in diabetes-specific QOL scores. 
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Table 6:  BASICS diabetes knowledge pre- and post-test scores 

 
Stage Statistic Control 

(n= 50) 

Intervention 

(n= 48) 

n 50 48 Baseline 

Mean (SD) 81.4 (24.58) 71.3 (32.92) 

n 19 35 Month 6 

Mean (SD) 87.4 (23.53) 108.0 (19.97) 
Interaction: Group*Time: p=0.001 

 
 

Table 7:  Problem Areas In Diabetes (PAID) survey scores 

 
Stage Statistic BT 

(n= 50) 

HC 

(n= 50) 

n 40 37 Baseline 

Mean (SD) 14.5 (13.93) 16.7 (15.80) 

n 19 22 Month 6 

Mean (SD) 10.9 (13.53) 11.8 (13.09) 
BT, Broad Top; HC, Huntingdon Clinic. 

 Interaction: Group*Time: p=0.800 

 
 

 

 

Figure 1:  Participant satisfaction survey. 
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Figure 2:  MyHERO usage by month. 

 
 

As a whole, the participants in the intervention group 

responded more favorably to the patient education provided 

by the nurse educator. The authors speculate that the 

negative responses to the internet portal were due, in part, to 

the mean age of the participants at the intervention site 

(65.8 years). The Pew Research Center reports that adults 

aged over 50 years are less likely to utilize information 

technology to locate health information and only '42% of 

wired seniors look for specific medical treatment 

information online'10. Anecdotal responses from the nurse 

educator confirmed this statement. However, information on 

this variable was not collected through the participant 

surveys. 

 

The nurse educator also stated that many participants 

reported they did not have an internet connection in their 

home. Internet penetration in US rural areas (75%) continues 

to lag behind urban areas (89%)
17

. Approximately 21% of 

the US population resides in a rural area18. Rural areas also 

have a higher proportion of older adults and persons with 

disabilities
18-20

. 

 

The most current statistics indicate that only 40% of 

individuals over the age of 65 years access the internet, and 

only 29% seek health information
21

. The younger patients 

indicated to the nurse educator that they were more likely to 

have internet access in the privacy of their home and would 

be receptive to and less suspicious of information from the 

internet. Those who did not have internet access informed 

the nurse educator that they were reluctant to utilize the 

internet in public locations (eg library) because they were 

not accustomed to visiting those venues. 

 

Anecdotal comments from the clinic staff and the nurse 

educator revealed that participants did not utilize the laptop 

computer in the clinic. This may have been due to the 

location of the laptop in a re-purposed examination room in 

the clinic. The laptop was intentionally placed in an area that 

offered privacy so that participants could access information 

they may have been reluctant to access in a public area (the 

waiting room). Perhaps internet-ready kiosks available in the 

waiting area or areas frequented by the public (eg grocery 

stores, malls, beauty salons, churches) would encourage 

usage. In addition, frequent reminders from the physicians 

may increase the traffic to these sites. 
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Limitations  

 

High attrition, self-reported surveys, and a relatively short 

data collection period were the limitations of this study. A 

longer study period is needed to observe any significant 

changes in laboratory values or clinical measures and to 

measure retention of knowledge and behaviors. However, 

significant increases in disease knowledge and self-blood 

glucose monitoring behavior were seen in the intervention 

group, along with a trend in decreasing serum glucose 

values. Applying the methodology to patients with chronic 

disease states other than type 2 diabetes could also yield 

different results. 

 

Conclusion 
 

Our exploratory study was conducted to gauge the efficacy 

as well as the acceptance of internet-based health education 

within a rural US population, and its usefulness in terms of 

behavioral changes. Although important insight was gained, 

future studies with a younger patient population, a longer 

data collection period, or with more widespread publically 

accessible internet portals may yield statistically significant 

results in self-management behaviors, QOL measures, and 

clinical data. 
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