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Abstract

Bunjitpimol W and Somrongthong R. Effect of an information technology integrated health education program
on blood pressure level of adults with uncontrolled hypertension in a private hospital in Bangkok, Thailand.
J Pub Health Dev. 2019;17(2):51-61

In Thailand, hypertension ranks third as a major risk factor that is associated with national disease
burden. Though there are a number of studies done on the effects of a multi-faceted health education on
behavior changes in uncontrolled hypertension patients (to decrease blood pressure or BP), few had been
done in private hospitals, with utilization of social media, and none had been done using the combination
of lectures, animations, info-graphics and LINE in Bangkok, Thailand. The study objective is to evaluate
the effect of the Information Technology Integrated Health Education program (ITIHEP) on the BP of un-
controlled hypertension patients in a private hospital in Bangkok.

A randomized controlled trial (RCT) was conducted in a private hospital in Bangkok. Sixty-eight par-
ticipants with uncontrolled hypertension were randomly allocated into the intervention and control group.
Patients in both groups would receive standard medical care. Intervention group participants would also receive
the ITIHEP, which includes health education with animations, info-graphics, and the use of IT-component
of LINE to promote behavior changes for hypertension control and ultimately improve BP. BP would be
tracked using automatic blood pressure monitor. Data were analyzed in SPSS 17.0 using descriptive statis-
tics, unpaired t-test, Chi-Square Test, Fisher’s Exact test, Repeated-Measures ANOVA, and post-hoc test.

Analysis showed that there were significant differences of SBP between intervention and control
group (P < .001). There are no significant differences between the control and intervention groups for DBP
(P = .011), but post-hoc test suggests that both groups experienced decrease in DBP, but at the same level,
reaching the realms of normal DBP of 80 mmHg. The ITIHEP tends to be beneficial in helping patients
with uncontrolled hypertension to considerably increase their rate of decrease in BP compared to when
receiving only standard medical care.

Keywords: hypertension, health education, information technology integrated health education program,
randomized controlled trial
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Introduction

Hypertension, defined by the World Health
Organization as “high or raised blood pressure”, “a
condition in which the blood vessels have persistently
raised pressure™', is considered to be one of the major
public health challenges worldwide.” Uncontrolled
hypertension is the condition of high blood pressure
which is nonresponsive to conventional treatments or
has gone untreated, often identified by blood pressure
(BP) greater than or equal to 140/90 mmHg.” Controlled
hypertension is simply the opposite of uncontrolled
hypertension, with conditions able to be effectively
treated, proper care given, and BP below 140/90
mmHg.* According to the 5th National Health Exam
Survey, the prevalence of hypertension in Thailand
among adults (aged 15 and above) was 24.7% between
2014 to 2015.” In Thailand, hypertension is ranked
the third in being a major risk factor associated with
national disease burden.’

There are two major ways to deal with
hypertension, including making lifestyle changes
and using medical treatments.” Despite the presence
of medical treatments to hypertension, studies
revealed that less than 25% of patients treated with
hypertension actually reached ideal blood pressure.”
This is so due to barriers that averts effective
solution exertion.” Major barriers that prevented
solutions for treating hypertension included the lack
of knowledge of the nature of hypertension and how
to deal with the disease’, and the lack of positive
attitude and effort to fully cooperate with physicians
on making lifestyle changes and adhering to medical
treatments'’. As is commonly known, lack of

knowledge, positive attitude and effort could be

enhanced by providing health education.' A study
titled “The effects of health education on patients
with hypertension in China: A meta-analysis” by Xu
et al., indicated how patients with hypertension who
received health education have substantially lowered
systolic and diastolic blood pressures.” This, thus,
could remove barriers that prevent for a successful
hypertension treatment. There are numerous tools for
health education, to which, in the past few decades,
information technology has risen to become one of
them.'” Until present, there are increasing uses of
modern technology in the fields of public health in
an infinite number of ways."” Health education may
be fused with information technology (IT) to achieve
this goal.”

The Information Technology Integrated Health
Education program (ITIHEP) is a multi-faceted
health education program, with its contents and
media designed for this study, to provide patients with
knowledge, positive attitude, and provoke positive
behavior-changes for hypertension and control, to
ultimately decrease BP. The issues of this study
addressed towards hospital patients in the private
sector was due to the fact that though there were a
number of studies done on the effects of a multi-
faceted health education on BP of patients with
uncontrolled hypertension, few had been done in
private hospitals, and to the author’s knowledge, none
had been done using the combination of workshops,
animations, info-graphics and LINE in the premises
of Bangkok, Thailand. This study aimed to evaluate
the effect of the ITIHEP on the blood pressure level
of adult patients with uncontrolled hypertension in a

private hospital in Bangkok, Thailand.
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Methods

This two-arm, RCT study divided participants into
the intervention and control group, purposively selected
from the population of adults aged between 35 to 60
years in a private hospital in Bangkok, Thailand. The
intervention group received the ITIHEP with typical
standard medical care protocols. The control group
received only typical standard medical care protocols.
The total sample size was 68, with 34 in each groups.
The ITIHEP consisted of health education workshops,
animations and hand-outs (regarding hypertension
control knowledge, exercise, stress management, diet
control, alcohol, smoking, medical adherence), along
with use of LINE as an IT-component to send health
messages and info-graphics. All health education
contents and tools (such as info-graphics and health
messages in LINE) are specifically designed for this
study.

The study included participants who were
diagnosed with uncontrolled hypertension and no other
diseases, with average systolic blood pressure (SBP)
> 140 mmHg and average diastolic blood pressure
(DBP) > 90 mmHg. The subjects must also be
prescribed with BP-lowering medication which
included (ACEi, Angiotensin-Converting-Enzyme
inhibitor or ARB, Angiotensin II Receptor Blockers) +
(CCB, Calcium Channel Blockers or Diuretic). Those
who were pregnant or within 3 months post-partum,
with an SBP > 200 mmHg or DBP > 100 mmHg,
suffering from severe vision-impairments, engaged
in therapeutic courses other than medical treatment

which involved helping to treat hypertension by any

other means, or taking regular medications that may
worsen conditions of hypertension were excluded from
the study. Ethical clearance has been approved by the
Ethics Review Committee for Research, Chulalongkorn
University and the study-hospital (Hospital Certificate
of Approval Number 003/2018).

The questionnaires consisted of demographics
and health-related factors (36 questions) and
knowledge, attitude and practice regarding hyperten-
sion and control questionnaires that have been tested for
validity and reliability. The automatic blood pressure
monitor was used to measure BP. Data were collected
at baseline, 3 months and 6 months. SPSS Statistics
Version 17.0 licensed for Chulalongkorn University
was used for data analysis. Statistical analyses included
descriptive statistics, unpaired t-test, Fisher’s Exact
test, Chi-Square test, Repeated-Measures ANOVA
(RM-ANOVA) and post-hoc test. The assumption

of sphericity was met.

Results

The mean age of participants was 52.56 years,
57.4% were females and 55.9% had family history
of hypertension. There were no significant differences
between the intervention and control group for
demographic characteristics (age, gender, educational
level, average income, employment status, marital
status and health-related factors (family history of
hypertension and body mass index)) as shown in
Table 1. Moreover, there are no significant differences
in SBP and DBP between both groups at baseline
(Table 2).
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Table 1 Comparison of general characteristics between intervention and control group

Control (n=34) Intervention (n=34) Total (n=68)

Variables Category Frequency Percent Frequency Percent Frequency Percent P-value
35-45 2 5.9 8 23.5 10 14.7
46-54 11 324 11 324 22 324
Age (years) 55-60 21 61.8 15 44.1 36 52.9 .105!
Mean 54.24 50.12 52.56
SD 5.43 8.84 7.03
Male 14 41.2 15 44.1 29 42.6 )
Gender Female 20 588 19 55.9 39 574 806
Less than
Bachelor 27 79.4 21 61.8 48 70.6
Educational Degree 1102
level Bachelor ’
Degree or 7 20.6 13 38.2 20 29.4
higher
Average Less than 471 27 79.4 18 52.9 45 66.2
income (USD/ 471-1257 7 20.6 16 47.1 23 33.8 0692
month)
Unemployed 14 41.2 9 26.5 23 33.8
Private
Company 11 324 9 26.5 20 29.4
Emrs)ltzzgsem Worker 1732
Freelance/Mer
chant, 9 26.5 16 47 25 36.8
Business
Single 5 14.7 12 353 17 25.0
Marital Status Wié\fizée/cslepa 23 67.6 17 50.0 40 58.8 2702
6 17.7 5 14.7 11 16.2
rated
Family History No 16 47.1 14 41.2 30 44.1 6252
of Hypertension Yes 18 52.9 20 58.8 38 55.9 )
Under Weight 2 5.9 0 0 2 2.9
Body M. Normal 6 17.6 6 17.6 12 17.6
thiexass Overweight 2 59 8 235 10 14.7 1252
Pre-obese 16 47.1 10 29.4 26 38.2
Obesity 8 23.5 10 29.4 18 26.5

" p-value by Fisher’s Exact test

* p-value by Chi-Square test
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Table 2 Comparison of SBP and DBP between intervention and control group at baseline

95% Confidence

Mean (SD) t-test Interval of the
Outcome Mean Difference
Measure Difference
Control Intervention ’ p- Lower Ui
Group Group value

148.38
SBP 147.06 -1.04 .30 -1.32 -3.86 1.22

(5.33) (5.16)

93.97
DBP 93.7353 =37 72 24 -1.52 1.05

(222) @

At 3 months, the SBP of intervention group (131.04  the control group (134.17 mmHg), but not as much
mmHg) seems to be a lot less than the SBP of control ~ as at 3 months. The DBP of both groups seem to be
group (141.84 mmHg). At 6 months, the SBP of the  not so different at 3 months and 6 months (Table 3).

intervention group (130.87 mmHg) is still less than

Table 3 Comparison of SBP and DBP between intervention and control group at baseline, 3 months and

6 months

Mean * SD

Variables Control Group Intervention Group

Baseline 3 Months 6 Months Baseline 3 Months 6 Months

147.06 =+ 141.84 £ 13417 =+ 14838 =+ 131.04 £ 130.87 =

SBP 5.33 12.73 9.75 5.16 10.71 10.32

93.74 T 8244 + 80.65 + 93.97 + 80.54 + 78.67 +

DBP
222 8.86 6.81 3.01 7.10 7.19

After intervention, the RM-ANOVA is used to  time-points (P < .001), and a significant interaction
determine for statistically significant differences in  between time and group at 3 time-points (P < .001).
SBP and DBP between the intervention and control ~ For DBP, there is significant difference in overall
group at baseline, 3 months and 6 months. For SBP, DBP at 3 time-points (P < .001) (Table 4).

there is significant difference in overall SBP at 3
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Table 4 One-Way Repeated-Measures ANOVA results for SBP and DBP among control and intervention

group in the study (between and within-subject effects)

Outcome Source of Type III Sum Degree of Mean Partial
. If p-value eta
Measure Variance of Squares Freedom Square
square
Group 924.38 1 924.38 7.76 .007 11
SBP Time 8471.00 2 4235.50 57.42 <.001 47
Group x Time 1271.42 2 635.71 8.62 <.001 A2
Group 75.37 1 75.37 1.56 217 .02
DBP Time 8103.75 2 4051.88  112.53  <.001 .63
Group x Time 53.75 2 26.88 75 476 .01

Post-hoc tests were ran to confirm where the
differences between the groups occurred. Since
RM-ANOVA found significant interaction between
time and group at 3 time-points for only SBP, only
post-hoc tests for those outcomes are performed. For
SBP, patients in both the intervention and control
groups have significantly decreased their SBP at 6
months from baseline (P < .001). However, when
looking deeper into the comparisons for each time-point
pairs, from baseline to 3 months, SBP is significantly

decreased for the intervention group (P < .001), but

not significantly in for the control group (P = .070).
This means that the SBP in the intervention group
decreases at a faster time-rate compared to that in the
control group (since their SBP significantly decreases
at baseline to 3 months). The mean differences in
SBP of baseline-3 months and baseline-6 months for
the intervention group (17.339 and 17.515 mmHg)
are also greater compared to that in the control
group (5.221 and 12.890 mmHg). At 3 months to 6
months, both groups have no significant decreases

in SBP (Table 3).




Qﬁ%‘ﬁ’\ﬁﬁﬁﬁ’]%‘m’q%LL’a%ﬁﬂ’\S‘lIJ/GUU’I

U 17 20U 2 wauniAu-Renaa 2562

Table 5 Pairwise comparison and mean difference of SBP between baseline, 3 months and 6 months

within intervention and control group

Time-point Mean Standard b 95% CI for Difference
Group . R p-value
pairs Difference Error Lowar Upper
Baseline - 522 2.20 070 32 10.76
3 months
Baseline —
Control 12.89* 2.02 .000 7.80 17.98
6 months
dmonths— 237 008 1.69 13.64
6 months
Baseline =/ . 2.14 000 11.95 22.73
3 months
. Baseline —
Intervention 17.52% 2.15 .000 12.10 22.93
6 months
3 months - 18 1.53 1.000 -3.69 4.04
6 months

" mean difference is significant at the .001 level

" adjustment for multiple comparisons: Bonferroni

Discussion

Results from analysis suggests how the inter-
vention may help patients improve their hypertension
conditions (to be below 140/90 mmHg) at a faster
rate. SBP in the intervention group tends to decrease
at a faster rate in the intervention group compared
to the control group. DBP decreased significantly,
but at the same levels in both the control and inter-
vention group. However, after 6 months, the mean
DBP of both groups are around the realms of 80
mmHg, which is the ideal level for a normal, healthy
individual. When examining these two statements, it
appears apparent that if this is the case, then it would

mean the intervention program does serve to help

decrease BP, both systolic and diastolic, but with SBP
decreasing at a faster rate than when applying only
standard medical care. Thus, these results tend to
suggest that, looking at the overall trend, the ITIHEP
has an effect in helping to decrease the BP of patients
with uncontrolled hypertension.

Findings from this study seem to support claims
from past researches that suggest how health education
could be beneficial in instilling positive behaviours
and eventually decreasing BP among hypertension
patients.'""” Results also correspond to other health
education studies that focus more on the outcome of
blood pressure.'**’ A study by Daranee A. determining

the effects of a health-education program on blood
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pressure levels among uncontrolled hypertensive
patients revealed similar results in finding SBP
and DBP to significantly improve than before the
intervention and compared to the control group.'
Study results also tend to back the success of the
theory that drives the design of the intervention’s
contents and layouts- the Health Belief Model, a
conceptual framework for understanding health
behaviors which theorizes that health-seeking
behaviors are influenced by a person’s perception of
the following four critical areas: perceived severity,
perceived susceptibility, perceived barriers, and
perceived benefits, to which the factor of “cues to
action” would serve to activate that readiness, along
with an additional factor of “self-efficacy”.”’ In the
intervention’s design process, all elements in the model
are triggered to provoke improvements in knowledge,
positive attitude, and health-seeking behaviors towards
hypertension control, in turns to decrease BP.

The core strength of this study is in its design
as an RCT, which prevents selection biases, since
allocation of subjects into intervention and control

groups was randomly allocated.

Limitation

Possibility of contamination when participants
from different groups talk to each other outside.
Longer period of study may yield different results,
which may better represent long-term intervention

effects.

Conclusions
To conclude, the study shows that the ITTHEP
tends to be beneficial in helping patients with

uncontrolled hypertension in improving their rate of

decrease in BP as compared to when receiving only

standard medical care.

Recommendations

It is recommended that results and insights
from this study be used to further develop more
effective programs for future researches and real-world
policy applications to aid patients with uncontrolled
hypertension. For future studies, this study could
be used as a benchmark, case study or baseline for
similar intervention programs designed to help with
other chronic diseases, such as diabetes mellitus.
The program, when further developed, may be used
in health centres and hospitals to aid uncontrolled

hypertension patients.

Acknowledgements
I would like to thank all study participants for
their time and input, as well as the intervention staffs

and data collection team for their efforts.

References

1. World Health Organization. Hypertension
[Internet]. [Cited 2018 March 15]. Available from:
http://www.who.int/topics/hypertension/en/.

2. Mills KT, Bundy JD, Kelly TN, Reed JE,
Kearney PM, Reynolds K, etal. Global Disparities of
Hypertension Prevalence and Control: A
Systematic Analysis of Population-based Studies
from 90 Countries. Circulation. 2016;134(6):
441-50.

3. Valderrama AL, Gillespie C, King SC, George
MG, Hong Y and Gregg E. Vital signs: awareness

and treatment of uncontrolled hypertension

amongadults-United States, 2003-2010. Morbid-




Q‘T%‘ﬁ’\ﬁﬁﬁﬁ’]%‘m’q%LLﬁ%ﬁﬂ’\SﬂT@UU'\

YN 17 aduin 2

WHWNIAN-FINIAN 2562

10.

ity and Mortality Weekly Report. 2012;61(35):
703-709.

Hill EJ. What is Uncontrolled Hypertension?
[Internet]. [Updated 2019 June 7; Cited 2019 June
9] Available from: www.wisegeek.net/what-is-

uncontrolled-hypertension.htm

. Ekpalakorn W, Pakcharoen, N., Thaigla, K., and

Sathiernnoppakao, W. The 5th Survey of Thai
Population's Health (B.E. 2557) [Internet]. [Cited
2018 March 16] Available from: http://thaitgri.
org/7p=37869.

. Thawornchaisit P, de Looze F, Reid CM,

Seubsman S, Sleigh AC, and Thai Cohort Study
Team. Health risk factors and the incidence of
hypertension: 4-year prospective findings from a
national cohort of 60 569 Thai Open University
students. BMJ Open. 2013;3(6):1-10

. Steinbaum SR. An Overview of High Blood

Pressure Treatment [Internet]. [Cited 2018
March 16]. Available from: http://www.webmd.
com/hypertension-high-blood-pressure/guide/

hypertension-treatment-overview#1.

. World Health Organization. Adherence to

long-term therapies: evidence for action [Internet].
[Cited 2018 March 26]. Available from: http://
www.who.int/chp/knowledge/publications/
adherence report/en/.

Siegel D. Barriers to and Strategies for Effective
Blood Pressure Control. Vascular Health and Risk
Management. 2005;1(1):9-14.

American Medical Association. 5 barriers to
hypertension control: What they are and how to
address them. [Updated 2018 November 20; Cited
2018 March 21]. Available from: https://wire.

ama-assn.org/delivering-care/5-barriers-hyper-

11.

12.

13.

14.

15.

16.

17.

tension-control-what-they-are-and-how-address-
them

Xu LJ, Q. Meng, S. W. He, X. L. Yin, Z. L.
Tang, H. Y. Bo and X. Y. Lan. The effects of
health education on patients with hypertension in
China: A meta-analysis. Health Education Journal.
2013;73(2):137-49.

Lotrean LM, Mocean F, Laza V and Poledna
S. The Role of Information Technology in Health
Education: Strengths and Weaknesses. [IFMBE
Proceedings. 2009;26:73-6

Narain JA, Ofrin R. Role of modern technology
in public health: opportunities and challenges.
WHO South-East Asia Journal of Public Health.
2012;1(2):125-7.

Ho TM, D. Estrada, J. Agudo, P. Arias, R.
Capillas, E. Gibert, M. M. Isnard, M. J. Sol¢ and
A. Salvadé. Assessing the impact of educational
intervention in patients with hypertension. Journal
of Renal Care 2016;42(4):205-11.

Magadza C, S. E. Radloff and S. C. Srinivas. The
effect of an educational intervention on patients'
knowledge about hypertension, beliefs about
medicines, and adherence. Research in Social and
Administrative Pharmacy 2009;5(4):363-75.
Mattila R, A. Malmivaara, M. Kastarinen, S. L.
Kiveld and A. Nissinen. Effectiveness of multidis-
ciplinary lifestyle intervention for hypertension:
a randomised controlled trial. Journal of Human
Hypertension. 2003;17:199.

Ribeiro CD, V. R. Resqueti, I. Lima, F. A. L.
Dias, L. Glynn and G. A. F. Fregonezi. Educa-
tional interventions for improving control of blood
pressure in patients with hypertension: a system-

atic review protocol. BMJ Open [Internet]. 2015;




Journal of Public Health and Development
Vol. 17 No. 2 May-August 2019

18.

19.

5(3). [Cited 2019 June 1] Available from: https://
bmjopen.bmj.com/content/5/3/e006583.
Daranee A. Effects of health care promoting
program on self-care behavior and blood pressure
level among older adults with uncontrolled
hypertension in Langsuan municipality,Chumporn
province. Region 11 Medical Journal.
2019;30(4):299-11.

Visanuyothin S, Plianbangchang S, Somrongthong
R. An integrated program with home blood-
pressure monitoring and village health volunteers
for treating poorly controlled hypertension at the
primary care level in an urban community of
Thailand. Integr Blood Press Control. 2018;11:
25-35.

20. Nethnapa V., Sathirakorn P., Ratana S. The effect

21.

of an integrated savings and community based
health education program among older adults with
hypertension: a quasi-experimental controlled
study, Bangkok province, Thailand. J Health Educ
Res Dev. 2016;4(1);1-8.

University of Twente. Health communication
health belief model [Internet]. [Cited 2018 March
16]. Available from: https://www.utwente.nl/en/
bms/communication-theories/sorted-by-cluster/
Health%20Communication/Health Belief
Model/




