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Abstract
Distance learning has the potential to aide those in remote 
communities who have infrequent contact with traditional 
health services. This study used videoconferencing to de-
liver educational and support interventions to rural hyper-
tensive adults who received care at an outpatient clinic in 
the Central Valley of California to develop understanding 
of high blood pressure management. Based on recommen-
dations from the American Heart Association, topics of di-
scussion included daily salt intake, dietary modifications, 
exercise frequency, alcohol limitations, tobacco cessation, 
and the importance of medication adherence. Hyperten-
sion complications were also reviewed. The measure em-
ployed to assess blood pressure management behaviors 
was the Likert-based H-SCALE. Analysis of the data was 
based on comparisons between pre and post-intervention 
hypertension management behaviors. Data showed signifi-
cant hypertension self-management behavior improvement 
among subjects as a result of the distance learning inter-
vention. The positive outcomes of the study provide a foun-
dation for distance learning health education programs in 
rural communities.

Keywords
Remote or Rural healthcare in the United States, Distance 
learning, Videoconferencing in healthcare, Hypertension 
health behaviors

ReseARCh stuDy

Check for
updates

of medical resources in the Central Valley, educational 
information regarding hypertension management is 
not readily available [1,3].

Patients in rural locations, such as the Central Val-
ley of California, may benefit from technologies that 
support health education for people who live a signi-
ficant distance from clinics and hospitals [4]. Such pa-
tients experienced less than optimal care due to the 
inability to access needed healthcare information and 
services [1]. Distance learning via virtual or phone-ba-
sed communication is a means to provide medical care 
and information regardless of proximity to medical fa-
cilities and healthcare workers [5,6]. This investigation 
focused on the effect of videoconference-based hyper-
tension health education on personal healthcare ma-
nagement. Rural clients with hypertension were recru-
ited to participate in videoconference-based meetings 
with a nurse practitioner to discuss personal healthcare 
management behaviors as related to hypertension. Ef-
fectiveness of the intervention on personal healthcare 
management of hypertension supports the ongoing im-
plementation of distance learning in medical care for 
rural communities [7].

Methods
Convenience sampling was utilized to incorporate 

individuals from the population of Fresno, a large agri-
cultural community located in the Central Valley of Ca-
lifornia. Post IRB approval, hypertensive subjects from 
a primary care clinic in Fresno were recruited via infor-
mational fliers to participate in the study. In order to 
improve power or prevent Type 2 errors, which invol-
ved falsely accepting the null hypothesis, and improved 
alpha or prevent Type 1 errors, which involve falsely 
rejecting the null hypothesis, a minimum of thirty parti-

Introduction
In a rural area, such as the Central Valley of Cali-

fornia, hypertension is pervasive [1]. Hypertension is a 
chronic medical condition that negatively affects many 
parts of the body [2]. Making lifestyle modifications 
daily is beneficial to reduce blood pressure and the risk 
of complications related to hypertension [2]. These mo-
difications include eating a healthier diet, reducing al-
cohol intake, avoiding tobacco products, exercising, and 
adhering to medication regimens [2]. Due to a shortage 
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cipants was required [8]. A power level close to one and 
an alpha level close to zero ensured avoidance of falsely 
detecting incorrect information [8]. Using the G*power 
analysis program, with an effected power of 0.95, indi-
cating significant difference between the two tests, an 
alpha of 0.05, and a power of 0.95, the calculated sam-
ple size was thirty [8].

A pre-intervention questionnaire was sent to each 
consenting individual as an email attachment prior to 
the virtual meeting and collected for pre-intervention 
analysis. The questionnaire, Hypertension Self-Care 
Activity Level Effects Scale (H-SCALE) developed by Dr. 
Warren-Findlow, is a 33-question Likert-scale based 
measurement tool of self-care regarding blood pressure 
management [9]. According to studies on the psycho-
metrics of the H-SCALE in relation to diet, hypertension, 
and blood pressure control, reliability and validity mea-
surement showed H-SCALE correlation with changes to 
all factors [9,10]. An H-SCALE score exemplifying good 
health maintenance was seen in those with normal blo-
od pressures, healthy habits, and healthy diets [9,10].

The distance learning interventions included a one-
on-one guided educational meeting held between the 
nurse practitioner and each of the subjects for an ave-
rage of 35 minutes. The meetings were held via Zoom 
videoconferencing software through smart phone devi-
ces in the comfort of personally chosen locations. The 
information presented to each participant was pre-writ-
ten and uniformly explained. All information discussed 
was evidence-based and derived from the American 
Heart Association [2]. Participants were encouraged 
to ask questions about the material, which promoted 
active involvement [11]. Personal medical care was not 
discussed. Approximately thirty-five days after the ses-
sion, each subject's personal healthcare management 
behaviors as related to hypertension were- assessed via 
the H-SCALE questionnaire as a post-intervention mea-
surement of behavior change.

Recruitment
In order to access participants, permission was gran-

ted from a local primary/urgent care clinic and an affilia-
ted site, both located in Fresno County, where patients 
were recruited for the study. The clinic managed physi-
cal exams, immunizations, sick visits, minor surgical pro-
cedures, and blood tests [12]. Each site was staffed with 
a provider, a medical assistant, a laboratory technician, 
a radiology technician, and a front desk administrator 
and sees approximately thirty patients daily, six days a 
week [12].

After IRB approval by Regis College, recruitment 
of research study participants commenced in January 
2020. During checkout from the medical clinics, fliers 
were given to each adult patient over the age of 18-ye-
ars-old asking for individuals with specific characteristi-
cs to contact this researcher if interested in taking part 

in the study. No incentive aside from a one-on-one edu-
cation session with this researcher about hypertension 
was offered. Interested patients were asked to contact 
the researcher on a password-protected email. Infor-
med consent was obtained per Regis College IRB guide-
lines. Based on preliminary demographic information 
provided and the data’s compliance to inclusion criteria, 
thirty specific subjects were chosen for the study.

Inclusion and Exclusion Criteria
Criteria to determine inclusion of clients were the 

following: aged over 18-years-old, English-speaking 
proficiency, diagnosis of hypertension by a clinician, ac-
cess to a computer or smart phone, ability to download 
the Zoom videoconferencing application, and ability to 
meet for one hour for the educational session. Exclusion 
criteria included the following: aged under 18-years-old, 
non-English speaking, pre-hypertension or normal blo-
od pressure, inability to access a smart phone or use the 
Zoom application, and inability to meet for one hour. 
Vulnerable groups such as pregnant women, homeless 
people, incarcerated individuals, and mentally challen-
ged individuals were also excluded from the study.

Methodology and Data Collection
This study assessed the usefulness of a distance lear-

ning intervention through pre and post-educational in-
tervention questionnaires, both of which were e-mailed 
to participants. No identifying information was asked. 
Basic demographic data, such as gender, age, educa-
tion level, distance of home from medical providers, 
experience with technology, and compliance to current 
medical care were also collected. Hypertension mana-
gement behaviors, including salt, tobacco, and alcohol 
intake, exercise frequency, medication adherence, and 
diet healthfulness were self-reported by each subject as 
guided by the H-SCALE [9].

After the initial questionnaire videoconference-ba-
sed educational meeting took place over electronic de-
vices via the application Zoom. The program, Doodle, 
was used to schedule sessions based on client preferen-
ces. A link to a Doodle scheduler as well as instructions 
on Zoom application’s use was sent to each participant 
via e-mail. Educational meetings lasted from thirty mi-
nutes to one hour, and covered American Heart Associa-
tion approved personal healthcare management beha-
viors of hypertension [2]. An average of thirty-five days 
after the meeting, the same questionnaire was sent to 
subjects to re-assess personal healthcare management 
behaviors of hypertension. The differences between the 
pre and post-questionnaires reported changes in perso-
nal healthcare management of hypertension, thereby 
determining the effect of the distance-learning program 
on varying facets of hypertension self care. As no perso-
nal information was discussed, including hypertension 
medication management, there were no changes to the 
subjects’ medical care.
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means that rejection of the correct hypothesis, which 
is the null hypothesis that blood pressure will not be af-
fected by the educational intervention, leads to a chan-
ce of a type I error at 29.33%.

Participants answered 33 H-SCALE questions pre and 
post the educational intervention. Table 1 lists the que-
stions asked, with topic-based groupings of questions to 
assess hypertension self-care management. Questions 
1-3 discussed medication adherence, questions 4-14 
and 21-30 reviewed dietary habits, questions 15-18 
reviewed physical activity, questions 19-20 discussed 
tobacco exposure, and 31-33 discussed alcohol consu-
mption. According to a paired t-test of the 30 pre- and 
post-tests, the changes in health habits approximately 
35 days after the educational session were found to be 
significantly improved with a p value of 0.0117. This me-
ant that the chance of type 1 error, or rejecting the null 
hypothesis of no changes in behavior after the interven-
tion when true, was small at 1.17%.

Discussion
Demographically, 74% of the subjects were found 

to be males between the ages of 60 and 70. Eighty-fi-
ve percent of the subjects were college-educated, and 
self-reported as moderately healthy with good health 
habits and a fair amount of knowledge on hypertension. 
Each subject had a diagnosis of hypertension for over 
6 months. On average, most self-reported as diligent 
patients who attended a moderate number of appoint-
ments and lived within 20 miles of their primary care 
providers. The subjects reported feeling fair in relation 
to comfort with technology and showed enthusiasm 
for the opportunity to learn more about hypertension 
self-management from a nurse practitioner that could 
answer health-related questions. Many of the subjects 
also discussed personal feelings regarding distance lear-
ning by reporting the intervention to be a useful supple-
ment to hypertension management, provided that the 
service was free and easy to schedule.

According to the answers given by participants be-
fore and thirty-five days after the intervention, perso-
nal healthcare management behaviors improved with a 
statistically significant p value of 0.0117. The improved 
behaviors included diet improvement by 0.13%, incre-
ased physical activity by 36.90%, increased medication 
adherence by 11.65%, and reduced alcohol ingestion by 
4.75%. Among dietary habits, the greatest differences 
after the educational intervention was an improvement 
in fruit and vegetable intake, and an increased likeliho-
od to eat smaller portions and to buy and choose heal-
thy food options. According to the physical activity que-
stions, participants were more likely to increase day-to-
day activities to improve physical fitness rather than to 
formally exercise. Additionally, subjects who confirmed 
alcohol intake noted a reduction in the number of al-
coholic drinks consumed on a daily basis. Medication 
adherence improved as well, though not considerably. 

Data Analysis
The independent variable, the hypertension care 

educational program, and the dependent variable, the 
H-SCALE answers, were the factors of interest [13]. As 
the study observed for differences between a pre-test 
and a post-test, a paired t-test analysis was performed 
[8]. A paired t-test was used to assess for significance 
of the result difference between the two tests due to 
the educational intervention [8]. No significant changes 
between the two tests would support the null hypothe-
sis that the intervention had no effect [8,13,14]. Use of 
the statistical analysis program, Intellectus Statistics, en-
sured reliability of the data analysis. Reliability referred 
to the consistency of results produced [15]. Through the 
use of Cronbach’s method of split half reliability, whe-
rein programmers code programs that produce equiva-
lent results when the data is halved in every possible 
way and separately analyzed, reliability of the programs 
from Intellectus Statistics is assured [15].

Results
Out of the thirty-two recruited participants, thirty 

completed the pre and post-tests, an adequate number 
of subjects needed for type 1 and type 2 error preven-
tion [8]. Demographics of the thirty participants were 
80% male and 77% college educated or higher. The 
mean age group was between 60 and 70-years-old. On 
average, subjects have had a diagnosis of hypertension 
for over 6 months and lived within 20 miles of the pri-
mary care provider.

Rated on a scale from one to five, where one repre-
sented “excellent” or “easy”, two represented “very 
good” or “moderately easy”, three represented “good” 
or “moderately difficult”, four represented “fair” or 
“very difficult” and five represented “poor” or “unable 
to access”, subjects were also asked questions pertai-
ning to health habits and healthcare access. On average, 
participants felt “fair” in regard to comfort with techno-
logy and personal hypertension knowledge, found ac-
cess to medical sites moderately easy, easily attended 
most medical appointments, have good health habits, 
and were in good health in general. After the interven-
tion, most participants found distance learning to be an 
excellent supplement to regular in-person medical visi-
ts, and noted distance learning with a nurse practitioner 
to be an easy way to address health issues.

Patient blood pressures were assessed prior to and 
after the educational meetings. The average subject’s 
pre-intervention blood pressure was 145.7/87, with a 
range of 138-158 mmHg for systole and 78-95 mmHg 
for diastole. After the intervention, the subjects’ ave-
rage blood pressure was 144.33/82.93, with a range 
of 138-160 mmHg for systole and 72-92 mmHg for dia-
stole. According to a paired t-test, the measure of the 
changes in blood pressure between the two tests was 
found to be insignificant, with p equaling 0.2933. This 
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pressure improved after the intervention. The systolic 
blood pressure reduced by approximately 1.4 mmHg 
and the diastolic blood pressure reduced by approxi-
mately 4 mmHg. Despite the improvement in average 
blood pressure, this finding was not calculated to be 
statistically significant, with p equaling 0.2933. Thou-

The two individuals who regularly used nicotine pro-
ducts did not lessen tobacco use and exposure after the 
intervention (Figure 1, Figure 2, Figure 3, Figure 4 and 
Figure 5).

In addition to lifestyle changes, the average blood 

Table 1: Pre- and Post-test answer averages.

H-SCALE Question Pre Test 
Averages

Post Test 
Averages

1. How many of the past 7 days did you take your blood pressure pills? 6.6828 7.0000

2. How many of the past 7 days did you take your blood pressure pills at the same time 
every day?

7.2345 7.1057

3. How many of the past 7 days did you take the recommended number of blood pressure 
pills?

6.7218 7.0000

4. How many of the past 7 days did you eat nuts or peanut butter? 4.4966 5.7954
5. How many of the past 7 days did you eat beans, peas, or lentils? 4.5701 5.6759
6. How many of the past 7 days did you eat eggs? 1.4000 1.9931
7. How many of the past 7 days did you eat pickles, olives, or other vegetables in brine? 0.7931 0.6782
8. How many of the past 7 days did you eat five or more servings of fruits and vegetables? 4.9126 2.5931
9. How many of the past 7 days did you eat more than one serving of fruit (fresh, frozen, 

canned, or fruit juice)?
6.5632 7.1816

10. How many of the past 7 days did you eat more than one serving of vegetables? 5.0575 5.8851
11. How many of the past 7 days did you drink milk (in a glass, with cereal, or in coffee, tea, 

or cocoa)?
3.5149 3.5264

12. How many of the past 7 days did you eat broccoli, collard greens, spinach, potatoes, 
squash, or sweet potatoes?

5.5678 5.7931

13. How many of the past 7 days did you eat apples, bananas, oranges, melon, or raisins? 6.3839 6.2023
14. How many of the past 7 days did you eat whole grain breads, cereals, grits, oatmeal, or 

brown rice?
6.6828 6.7402

15. How many of the past 7 days did you do at least 30 minutes total of physical activity? 3.6851 4.0414
16. How many of the past 7 days did you do a specific exercise activity other than what you 

do around the house or as part of your work?
1.6368 1.8920

17. How many of the past 7 days did you engage in weight lifting or strength training? 0.5172 0.6621
18. How many of the past 7 days did you do any repeated heavy lifting or pushing/pulling of 

heavy items either for your job or around the house or garden?
1.2552 1.9747

19. How many of the past 7 days did you smoke a cigarette or cigar, even just one puff? 0.0805 0.0805
20. How many of the past 7 days did you stay in a room or ride in an enclosed vehicle while 

someone was smoking?
0.0805 0.0805

21. 1(disagree)-5(strongly agree) I am careful about what I eat. 3.6529 4.1931
22. 1(disagree)-5(strongly agree) I read food labels when I grocery shop. 1.5839 3.4552
23. 1(disagree)-5(strongly agree) I exercise in order to lose or maintain weight. 1.3724 4.0897
24. 1(disagree)-5(strongly agree) I have cut out drinking sugary sodas and sweet tea. 3.4943 4.2483
25. 1(disagree)-5(strongly agree) I eat smaller potions or eat fewer portions. 2.1379 3.7770
26. 1(disagree)-5(strongly agree) I have stopped buying or bringing unhealthy foods into my 

home.
2.9034 3.9264

27. 1(disagree)-5(strongly agree) I have cut out of limit some foods that I like but that are 
not good for me.

2.9126 3.7563

28. 1(disagree)-5(strongly agree) I eat at restaurants or fast food places less often. 1.0276 1.2299
29. 1(disagree)-5(strongly agree) I substitute healthier foods for things that I used to eat. 2.6000 2.8874
30. 1(disagree)-5(strongly agree) I have modified my recipes when I cook. 1.3678 1.8253
31. On average, how many days per week do you drink alcohol? (0-7) 2.4943 1.6713
32. On a typical day that you drink alcohol, how many drinks do you have? 0.8667 0.7241
33. What is the largest number of drinks that you've had on any given day within the last month? 1.1264 0.7149
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improved patient health habits included advice from 
each subjects’ primary care provider, family, friends, 
or media advertisements, or personal feelings or fears 
regarding health separate from the intervention. Other 
possible bias concerns are a lack of insight the subjects 
may have had regarding personal health habits or an in-
correct recall of specific facts as asked on the pre-test 
and post-test.

gh changes in blood pressure measurements were not 
a focus of the study’s hypothesis, the values provided 
valuable insight into the possible physical changes re-
lated to improvement in hypertension health behavior 
management.

Though the study resulted in valuable information, 
outside variables may have also contributed to each 
subject’s success. Influencing factors that may have 
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Figure 1: Dietary habits.
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Figure 4: Alcohol use.

ases, age groups, or non-rural parts of America. Additio-
nally, there is no way to ensure that only the recruited 
subjects completed the pre and post-tests. If a relative 
or friend were to complete the tests for the subject, the 
data may represent incorrect conclusions. If the study 
were repeated, a larger sample size with subjects recru-
ited from varying clinical site may be utilized to better 
represent a wider variety of individuals. Measures, such 
as verification of identity prior to completing the pre 

Limitations
This study poses limitations in sample size and data 

collection method. With a cohort of thirty participants, 
it is difficult to extrapolate the results on a larger scale 
[16]. The data collected may be specific to the participa-
ting population only, characteristics that included being 
an older hypertensive male in a rural part of America, 
factors that do not include other genders, chronic dise-
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Figure 5: Medication adherence.

future of fully accessible provider-based medical infor-
mation in areas of need.
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