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Abstract 

Purpose: The purpose of this study was to evaluate the effectiveness of the 3-step health 

education and tele-coaching program for the disabilities with hypertension in rural regions. 

Method: The interrupted time series/quasi-experimental study of one group was conducted 

for 15 months at the rural community health center. The 3-step health education and tele-

coaching program was given to participants during 15months. Results: There were 

significant changes in self–management (F = 3.406, p < .01) and preferred salt concentration 

(F = 6.388, p < .001) between baseline assessment and other time points. No significant 

changes in systolic and diastolic blood pressure were found between each time point and 

these physiological indicators were within a normal range over time. Conclusion: The 

tailored program for disabled people with hypertension is very effective in improving health-

related behaviors regarding salt restriction and self-management of hypertension. 
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1. Introduction 

Physically disabled people may suffer from chronic disease in addition to their 

innate/acquired disabilities [1]. The Korean Institute for Health and Social Affairs reported 

that about 70% of disabled individuals had chronic health problems such as vascular diseases 

or musculoskeletal disorders. Specifically, the four most prevalent chronic diseases in this 

group of people were hypertension (33.5%), degenerative arthritis (10.3%), diabetes (8.9%), 

and stroke (7.7%) [2]. Chronic diseases such as hypertensive vascular disorders can cause 

other serious health problems that often lead to short-term disabilities or long-term 

impairments in sensory, perceptual, and motor functions. According to the latest available 

national statistics, the 81% of stroke-induced disability had chronic diseases prior to brain 

attacks [2]. With consideration for the prevalence rates of physical disability and functional 

limitation caused by these chronic diseases, people with functional disabilities tend to be 

exposed to risk factors of generating at least one additional attack on physical, psychological, 

and cognitive dysfunction. For this reason, disabled people who still have comorbidity and 

premorbid health problems need to be treated as a target group at a high risk of relapse.  

The number of disabled people aged 50 years and older increased up to 70% in 2011 [2]. 

Notably, the proportion of disabled people in rural areas was higher than that in urban areas 

and rural residents might have limited chances to receive self-care educations and 

professional practices from community healthcare providers [3]. These reflect that old people 

who have functional disabilities as well as reside in rural areas may have actual needs about 
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health education and information for managing their chronic diseases and preventing 

secondary complications and disabilities.  

Hypertension has been paid public attention due to the severity of health problems caused 

by uncontrolled hypertension. A close connection between high blood pressure and the 

occurrence of cerebral vascular accidents and/or cardiovascular disease has been well known 

[4]. Active treatment of uncontrolled high blood pressure reduces the risk of recurrent stroke 

by more than a quarter [5]. The improvement of self-monitoring skills through patient 

education and nurse-led telephone support may be an effective way to maintain a normal 

range of blood pressure and promote healthy lifestyles such as regular exercise, low-sodium 

diet, self-monitoring of blood pressure, and medication adherence [3, 6, 7]. 

Various interventions for people with hypertension were developed in clinical and 

community settings [8-14]. However, there were no therapeutic programs that help health 

care professionals use to enhance the level of self-management in people who had both 

physical disabilities and uncontrolled hypertension in rural areas. Therefore, the purposes of 

the study were to develop the 3-step health education and tele-coaching program to manage 

hypertension and to evaluate the effectiveness of this self-management program in rural 

residents with hypertension. 

 

2. Method 
 

2.1. Design and Sample  

We conducted an interrupted times series/quasi-experimental study of one group for 

15months from September, 2011 to December, 2012. This study was conducted at community 

health care center in OO-gun in Korea and all participants provided written informed consents. 

Fifty seven participants were enrolled at the baseline assessment, 47 participants were 

included at the second program and the third program, and 15 participants finally completed 

the third program over 15 months. The 3-step health education and tele-coaching program 

consisted of three steps, and it is started with baseline assessment in September, 2011. 

 

2.2. Intervention 

The 3-step health education and tele-coaching program consisted of three steps. The step 1 

started in November, 2011, and the step 2 was provided four months later on April, 2012, and 

we gave the last intervention in November, 2012 again. Each step consisted of six weekly 

education sessions of one hour duration. Research nurses made a call to each study participant 

and provided tele-coaching about the content of previous education and individual behavioral 

counseling in relation to difficulties in changing their lifestyles between each session. In 

addition to the baseline assessment, pre and post assessment was completed before and after 

each step. 

 

2.3. Measures 

Data were collected using a self-report questionnaires to assess self-management for 

hypertension, self-evaluation of salt intake, and demographic and medical characteristics. The 

blood pressure was measured by the research nurses on community health center with an 

automatic machine (Omron HEM-770A, Omron Healthcare Co., Ltd, Japan). To measure the 

preferred salt concentration, we prepared the bean sprout soup without salt at each time points, 

and asked each participant to add salt to suit their taste. After adding salt, we used the digital 

salt tester (Digital Handheld Salt Tester, DMT-20, http;//dyscale.co.kr) to measure the 

preferred salt concentration of each participant. 
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2.4. Analyses 

The collected data were analyzed using SPSS version 20.0. A repeated measures analysis 

of variance was performed to examine the changing pattern of outcome variables over time 

and a paired t-test was used to compare the differences of outcomes between each time points. 

 

3. Results 
 

3.1. Characteristics of Participants 

This study included fifteen disabled participants. The mean age of the participants was 67 

years and only 20% of them graduated from high school. Major cause of disability was 

disease (86.7%), especially cardiovascular accident (47%). The average duration of disability 

was 14 years. All participants had hypertension and they had additional comorbid condition 

such arthritis (53%), diabetes (40%), and cardiovascular disease (27%) as seen in Table 1. 

 

3.2. Study Outcomes 

Significant changes in self- management were found between baseline assessment and 

other time points (F = 3.406, p = < .01). The self-management scores following the second
 

and the third session were not significantly lower than that of right after the first session 

intervention (Table 2). There were significant changes between the baseline assessment and 

other time points on preferred salt concentration (F =6.388, p < .001). And the effect of 

intervention on preferred salt concentration was found across time points except for the fourth 

time point (p = .073) rather than baseline. Salt concentration four month following the first 

session of intervention increased as compared with that immediately after the first 

intervention but the difference was marginally insignificant (p = .067). And salt concentration 

six month following the second session did not significantly increase as compared with that 

immediately after the second intervention (p = .452) (Table 2, Figure 1(b)).  

Systolic and diastolic blood pressure did not show significant differences over time. They 

remained within a normal range than baseline assessment despite of a seasonal effect of cold 

weather during the winter(Figure 1(c), 1(d)). As presented in Table 3, self-evaluation of salt 

intake level dropped immediately following each program but there were no significant 

differences (F=1.560, p=.169). 

Table 1. Socio-demographic and Disability Related Characteristics of the 
Participants 

Characteristic 

 

No(%) Mean(SD), year 

Age 

  

67.53(7.71) 

Gender Male 6(40.0)  

 

Female 9(60.0)  

Education level Illiteracy 3(20.0)  

 

Elementary school 6(40.0)  

 

Middle school 3(20.0)  

 

High school 3(20.0)  

Marital status Married 10(66.7)  

 

Divorce 1(6.7)  

 

Bereaved 4(26.7)  
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Economic status High 1(6.7)  

 

Middle 8(53.3)  

 

Low 6(40.0)  

Types of disability Physical 8(53.3)  

 

CVA 7(46.70)  

Cause of disability Accident 2(13.3)  

 

Disease 13(86.7)  

Duration of disability 

≥ 1year,  < 10years 7(46.9) 

14.31(14.38) 

≥10years,  < 20 years 5(33.5) 

 

≥20years 3(20.1) 

Accompanied disease Hypertension 15(100.0)  

(Multiple response) Cardiovascular disease 3(26.6)  

 

DM 6(39.9)  

 

Arthritis 8(53.3)  

Table 2. Comparison of Mean on Self-management, Preferred Salt 
Concentration and Self- evaluation of Salt Intake 

Note. a = baseline assessment ; c = post test on step 1 ; d = pre test on step 2 ; e = post test on step 2 ; f = pre test 

on step 3.  

Table 3. Changes in Self- management, Systolic Blood Pressure, Diastolic 
Blood Pressure, Preferred Salt Concentration and Self- evaluation of Salt 

Intake in Time Sequence 

Time points 

Self- management 
Preferred salt 

concentration  

Self- evaluation of salt 

intake 

Mean 

(SD) 

Paired t 

(p) 

Mean 

(SD) 

Paired t 

(p) 

Mean 

(SD) 

Paired t 

(p) 

a and c 
-3.80 

(5.60) 

-2.624 

(.020*) 

.45 

(.60) 

2.910 

(.011*) 

.86 

(2.29) 

1.463 

(.166) 

c and d 
-.33 

(4.36) 

-.295 

(.772) 

-.18 

(.35) 

-1.987 

(.067) 

.20 

(2.00) 

.386 

(.705) 

e and f 
2.66 

(5.74) 

1.799 

(.094) 

-.05 

(.26) 

-.774 

(.452) 

-.26 

(1.70) 

-.604 

(.556) 

8 
a b c d e f g 

F p 
Post 

hoc M(SD) M(SD) M(SD) M(SD) M(SD) M(SD) M(SD) 

Self- 

managemen

t 

62.53 

(6.45) 

64.60 

(5.94) 

66.33 

(4.76) 

66.66 

(5.05) 

68.93 

(3.99) 

66.26 

(5.83) 

66.33 

(5.92) 
3.406 

.00

5 

c,d,e,f 

> a* 

e > b* 

e > c* 

Preferred 

salt 

concentratio

n 

0.95 

(0.55) 

0.61 

(0.21) 

0.50 

(0.26) 

0.68 

(0.26) 

0.47 

(0.19) 

0.52 

(0.19) 

0.46 

(0.18) 
6.388 

.00

0 

a > 

b,c,e,f,

g* 

b > e,g 

* 



International Journal of Bio-Science and Bio-Technology  

Vol.6, No.5 (2014) 

 

 

Copyright ⓒ 2014 SERSC   127 

Note. a = baseline assessment ; b = pre test on step 1 ; c = post test on step 1 ; d = pre test on step 2 ; e = post test 

on step 2 ; f = pre test on step 3 ; g = post test on step 3 ; SBP = systolic blood pressure; DBP = diastolic blood 

pressure. 

 

4. Discussion 

Most participants had blood pressure at a level considered to be under adequate control, 

but did not have preferred salt concentration level considered to be under adequate control. 

And most participants had been diagnosed with hypertension and had been prescribed blood 

pressure medication and other medication for many years. Our research as repeated health 

education named 3-step health education and tele-coaching program resulted in significant, 

sustained maintenance in blood pressure control status and sustained improvements in self-

management, preferred salt concentration and self-evaluation of salt –intake during 15months 

continuously. Similarly, the Community-Based Hypertension Control Project showed that 

individualized counseling and home visits resulted in significant and sustained improvement 

in blood pressure control status which ranged from 29% to 41% 12 months follow up 

assessments [10]. Also, baseline blood pressure of participants was higher than that of our 

participants in this study. Systematic review on hypertension management which reported 

from 1990 to 2008 emphasized that health education was the most effective intervention to 

deal with uncontrolled hypertension [8]. Other program such as home blood pressure 

monitoring with nurse-led telephone support among patients with hypertension and a history  

d > 

e,g* 

SBP 

122.0

6 

(12.08

) 

121.6

0 

(13.26

) 

127.6

6 

(19.55

) 

125.2

6 

(10.05

) 

120.5

3 

(15.26

) 

126.2

6 

(11.24

) 

122.7

3 

(12.07

) 

.973 
.44

9  

DBP 

76.33 

(11.01

) 

73.33 

(9.28) 

74.20 

(12.68

) 

73.46 

(12.63

) 

71.00 

(11.07

) 

76.13 

(8.93) 

73.06 

(7.79) 
.901 

.51

7 
a > e * 

Self- 

evaluation 

of salt 

intake 

4.69 

(2.25) 

3.92 

(1.97) 

3.61 

(2.06) 

3.53 

(1.66) 

3.23 

(1.78) 

3.69 

(2.17) 

3.46 

(2.02) 
1.560 

.16

9 

a 

> d, 

e,g * 
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Note. a = baseline assessment ; b = pre test on step 1 ; c = post test on step 1 ; d = pre test on step 2 ; e = post test 

on step 2 ; f = pre test on step 3 ; g = post test on step 3 ; SBP = systolic blood pressure; DBP = diastolic blood 

pressure. 

Figure 1. Changes in Study Outcomes from Baseline Assessment to 15 Months; 
(a) Self- management ; (b) Preferred Salt Concentration ; (c) Systolic Blood 

Pressure ; (d) Diastolic Blood Pressure 
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of stroke, did not improve blood pressure control [6]. Other studies also demonstrated that 

education programs may result in high adherence to antihypertensive treatments, which is 

associated with better blood pressure control [4]. Other research as self-care program 

composed of 3 times for 3weeks health education, 9 times for 9weeks tele-counseling and 11 

times for 11 weeks continuing self-care induction resulted in only low sodium intake and 

systolic blood pressure control [14]. Specially, most individuals with developmental 

disabilities did not receive the services that their health condition requirements [1], as well as 

in our research findings disabled people with chronic health problems in rural region did not 

receive the more suitable services. A research of the rehabilitation services utilization of 

people with disabilities in Korean rural region showed that 70.3% were using rehabilitation 

services such as treatments, physical therapy and others but only 19.3% of respondents were 

satisfied with the service [3]. 

Therefore the findings of this study suggest the importance of applying tailored 

interventions to manage effectively individual specific demands such as risk factors of high 

blood pressure and recommend to provide at least for 12 months. Further, health care 

professionals and health educators must be consider other risk factors such as seasonal effect 

on changes in blood pressure and health illiteracy when designing therapeutic interventions 

for hypertension.  

 

5. Conclusion 

The tailored program, the three-step health education and tele-coaching program, for 

people with disability was effective in enhancing self-management and behavioral change for 

the disabled people with hypertension. And we recommend step by step health education and 

tele-coaching programs for the elderly with disabilities to promote life style modification for 

managing hypertension. The patients with chronic disease need repeated education for at least 

a year to improve their health related behaviors. 
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