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Abstract 

Background: Hypertension is a major health problem in Egypt with low rates of awareness, ad-
herence, and control. Family oriented health education program is needed to know the effect of 
family involvement on the outcome of hypertension. Aim of the study: to improve care provided 
to hypertensive patients in family practice settings. Subjects and methods: This study was con-
ducted as an intervention study. The awareness, adherence to treatment and control of hyperten-
sion were assessed before and after the intervention program through a structured interview 
with hypertensive patients and their families (at least one family member attended once/month 
over 6 months). The study was conducted at two family practice settings (the family practice out-
patient clinic and El Mahsama family practice center, both are affiliated to Suez Canal University, 
Egypt). There were 206 hypertensive patients, who were recruited to reach the estimated sample 
size (190 patients) to start the intervention program. Results: The overall awareness, adherence, 
and control before the intervention were 60.2%, 37.1%, and 12.9% respectively. One month after the 
end of the intervention program, all non-aware patients became aware (p<0.001) and the pre-post 
adherence and BP control improved significantly (p<0.01 and p< 0.001 respectively). The rural res-
idence and adherence improvement were statistically significant positive predictors of improve-
ment of hypertension control. Conclusion: The family oriented-health education program is effec-
tive to improve awareness, adherence, and control of hypertension. 
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Introduction 

The detection and control of hypertension 
is a major public health challenge (1). Up to 
three-quarters of the world's hypertensive 
population will be in developing countries 
by the year 2025(2), and Egypt is one of the-
se developing countries. The prevalence of 
hypertension in Egypt is 26.3% with low 
rates of awareness (37.5%), adherence 
(23.9%), and control (8%)(3). The Healthy 

People 2010 report targets a control rate of 
50% within 5 years, which would be 
reached if at least 80% of hypertensive indi-
viduals will be aware of their condition, 90% 
will be treated, and 70% of those treated 
will be controlled(4,5). The chronic care 
model puts emphasis on the involvement 
of the community as well as the family 
members in the management plan(6). Be-
havioral risk factors tend to cluster within 
families because members share similar 
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diets, physical activities, and tobacco use(7). 
Studies on family involvement were con-
ducted on children and adolescents with 
chronic medical diseases(8,9), as well as 
caregivers of elderly individuals with de-
mentia, stroke, or cancer, or those under-
going palliative care(10). Little attention, 
however, has been paid to the effect of 
family involvement on chronic physical dis-
eases among adults. To the best of my 
knowledge, this is the first study discussing 
the effect of family oriented care on a 
chronic disease in Egypt. 

Subjects and Methods 

Patients with hypertension (BP ≥140/90 
mmHg) were recruited from two family 
practice settings (the family practice out-
patient clinic and El Mahsama Family prac-
tice center, which are both affiliated to 
Suez Canal University, Egypt). These set-
tings were selected because both of them 
provide a comprehensive care to patients 
with chronic diseases (e.g. hypertension) 
as well as they are the sites of the re-
searcher's work (which give more accessi-
bility). Patients >18 years, both genders, 
with essential hypertension and mentally 
competent were included in the study, 
while pregnant and patients with history of 
disabling complications (e.g. stroke, end 
stage renal disease, retinopathy) were ex-
cluded because of pregnancy induced hy-
pertension and inability to participate in 
the program respectively. A convenience 
sample was conducted, from which 206 
hypertensive patients were recruited until 
the calculated sample size (190 partici-
pants) of unaware, non-adherent, and un-
controlled hypertensive patients was ful-
filled. The participants and their families (At 
least one family member attended 
once/month over 6 months) were inter-
viewed to assess socio-demographic, dis-

ease and medication characteristics, as well 
as patient’s awareness and family mem-
ber’s role. The modified Hill-Bone compli-
ance scale, which is a valid tool in English, 
was translated into Arabic and used to as-
sess the level of adherence. It is comprised 
of 10 items. Responses ranged from none 
of the time (scoring 1) to all of the time 
(scoring 4), so adherence scores of 10 indi-
cated perfect adherence and greater than 
10 indicated imperfect adherence(11, 12). 
Blood pressure was measured according to 
a standard method to assess BP control 
(BP<140/90)(13). The health education pro-
gram was conducted once/ month for 6 
months, using different educational meth-
ods e.g. discussions, counseling and distri-
bution of materials. The contents of the 
program were tailored according to each 
patient’s level of knowledge and based on 
social cognitive theory(14). Pilot study was 
conducted on 20 patients (not included in 
the sample) to ensure understandability 
and relevance of the questions. An inter-
vention study was used in which aware-
ness, adherence to treatment and control 
of hypertension were assessed before and 
after the intervention program. Figure( 1 
)gives additional details about the steps. 

Operational definitions 

Awareness: is based on the subjects report 
of a prior diagnosis of hypertension made 
by a health professional(12).  
Adherence: is defined as the extent to 
which a person's behavior–taking medica-
tion, following a diet, and/or executing 
lifestyle changes-corresponds with agreed 
recommendations from a health care pro-
vider(21).  
Control of hypertension: defined as phar-
macological treatment associated with SBP 
<140 mmHg and a DBP <90 mmHg(14).  
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Statistical Analysis 

The statistical package for social sciences 
(SPSS 20.0.0) was used for analysis of data. 
Descriptive tables in the form of frequen-
cies and percentages were used for quali-
tative variables, and means and standard 
deviations for quantitative variables. Pre-
post results were compared using chi-
square test. P-value <0.05 was considered 
statistically significant. 

Results 

The total sample before the intervention 
was 206 hypertensive patients in which the 
overall awareness, adherence and control 
before the intervention were 60.2% (124 
out of 206 patients), 37.1% (80/124 aware 
patients) and 12.9% (16/124 aware patients) 

respectively. Table 1 demonstrates the so-
cio-demographic, disease and medication 
characteristics of patients who participated 
in the study before intervention. The mean 
age was 54.3 ±8.2, with a range between 
40-80 years. Female patients represented 
51.5% and less than two-thirds (63.1%) were 
illiterate or had basic education; also less 
than two thirds were married (64.1%). The 
non-employed patients (house wives, re-
tired and non-employed) represented 
52.9%. About half of patients (51%) had in-
sufficient income, while the non-smokers 
represented 54.9%. More than half of pa-
tients (53.4%) had no co-existing diseases. 
The duration since diagnosis was from 5-10 
years in 47.6% of patients. More than half 
of patients (53.2%) received two or more 
medications, while less than two-thirds 
(62.9%) received two or more doses per 
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day. The medications were covered by 
health insurance in about two thirds of pa-
tients (64.5%) and more than two thirds 
(68%) had a positive family history. The re-
sponse rate was 91.6% (174 participants), in 
which the post-intervention assessment for  
awareness was conducted, while the post-
intervention assessment for adherence, 
and control was conducted on aware pa-
tients only (100 patients). Table 2 illustrates 
the pre-post awareness, adherence, and 
control of hypertension among patients 
who participated in the intervention. Ac-
cording to the table, awareness of hyper-
tension has shown a statistically significant 
improvement, p<0.001. Thus, before the 
intervention only more than half (57.5%) 
were aware. This improved to 100% aware-
ness after the intervention. In addition, the 
adherence among hypertensive patients 
who participated in the intervention has 
shown a statistically significant improve-
ment (P= 0.01). The imperfect adherence 
had been improved from 24% before the 
intervention to 58% after the intervention. 
Furthermore, 100% of the participants had 
uncontrolled BP. This was reduced to 84% 
after the intervention. This improvement is 
statistically significant, p <0.001. 

Discussion 

Awareness rate in the total study sample 
was 60.2% which is higher than that report-
ed in the Egyptian national survey con-
ducted between 1991-1993 and the national 
Saudi survey (37.5%, 44.7% respectively)(3,16). 
In explaining this difference, this study is a 
health care setting-based study, where 
more people are health care seekers, which 
resulted in more awareness, adherence, 
and control, while the other studies were 
community based, where asymptomatic 
patients are less aware. 

. 

Table 1: Patients' characteristics before 
intervention  

Characteristics Frequency 

No. % 

Gender 
- Male 
- Female  

 

100 

106 

 

48.5 
51.5 

Age 
- Range 
- Mean ±SD 

 
40-80 

54.3±8.2) 

Marital status 
- Single 
- Married 
- Widow 
- Divorced 

 

17 
132 
55 
2 

 

8.3 
64.1 
26.7 

1 

Educational level* 
- Level 0-2 
- Level 3-5 
- Level 6-8 

 

130 
56 
20 

 

63.1 
27.2 
9.7 

Occupation 
- Employed 
- Unemployed 

 

97 
109 

 

44.9 
55.1 

Perceived income 
- Sufficient 
- Insufficient 

 

101 
105 

 

49 
51 

Smoking 
- Smoker 
- Non- smoker 

 

93 

113 

 

45.1 
54.9 

Co-morbidities 
- Yes 
- No 

 
96 
110 

 
46.6 
53.4 

Family history 
- Positive 
- Negative 

 
140 
66 

 
68 
32 

Duration (years) 
- <5 
- 5-10 
- 10+ 

 
36 
59 
29 

 
29 

47.6 
23.4 

No. of medications 
- 1 
- 2+ 

 
58 
66 

 
46.8 
53.2 

No. of daily doses 
- 1 
- 2+ 

 
46 
78 

 
37.1 
62.9 

Insurance coverage 
- Insured  
-  Not insured 

 
80 
44 

 
64.5 
35.5 

*Level 0-2: no education, primary or preparatory 
education; level 3-5: secondary, post secondary 
education or technical programs; level 6-8: bach-
elor, master, or doctoral degree (15).  
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Table 2: Pre-post awareness, adherence, and control among hypertension patients in the 
sample who participated in the intervention 

Control Adherence Awareness  

Uncontrolled Controlled Imperfect Perfect Not aware Aware 

 
100 
84 

 
ND 
16 

 
76 
58 

 
24 

42 

 
74 
ND 

 
100 
174 

 
Pre 

Post 

17.4 7.3 94 
2 

<0.001* 0.01* <0.001* P value 

ND= Not Detected; * statistically significant at P <0.05. 

 
 
On the other hand this finding is lower than 
awareness rates in the US 2009-2010 
(81.9%) and Zaria, Nigeria (71.1%)(17,18). In the 
current study 37.1% of the aware patients in 
the total study sample were adherent, 
while only 12.9% were controlled. These 
results were higher than those reported in 
the Egyptian national survey (23.9% and 8% 
for adherence and control corresponding-
ly)(3). This is explained by the higher aware-
ness rates in our study in comparison with 
other studies  

The results of this study are not satisfac-
tory in comparison with the US recording 
76.4% and 53.3% for adherence and control 
respectively between 2009-2010(17). In addi-
tion adherence and control rates were bet-
ter in Saudi Arabia 72% and 37% respective-
ly(19). However, our results were compara-
ble with Seychelles which is a developing 
country (34% adherence, and 10% con-
trolled)(20). The difference between devel-
oped and developing countries in many 
aspects, e.g. socio-economic status, could 
explain this. In the present study, the pre-
post awareness, adherence, BP control 
among patients in the total sample was 
analyzed. All non-aware patients became 
aware about hypertension, and this im-
provement was statistically significant 
(p<0.001). This is in line with previous find-
ings in the literature, which show that pa-

tient education programs can be utilized to 
increase patients’ awareness about hyper-
tension(21-23). The pre-post adherence has 
shown a statistically significant improve-
ment after the intervention (p= 0.01). This 
could be due to the improvement in the 
level of awareness. However, WHO report-
ed that information alone is not enough for 
creating or maintaining good adherence 
habits(23). In addition, two other studies 
showed no improvement in adherence lev-
els after an educational intervention(23,24). 
The BP control has shown also a statistical-
ly significant improvement after the inter-
vention (p< 0.001). 

This coincides with many studies show-
ing the effect of health education pro-
grams with different approaches to pa-
tients, families, health professionals and 
community in Australia, Iran, Spain, USA 
and Brazil which revealed better blood 
pressure control rates(24-29). This conflicting 
results may be explained by using different 
approaches of interventions to improve 
awareness, adherence and control (e.g. 
education in self-management; pharmacy 
management programs; nurse, pharmacist 
and other non-medical health professional 
intervention protocols; counseling; behav-
ioral interventions; follow-up and remind-
ers, among others). Also, in a landmark 
study conducted by Morisky et al(30), pa-
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tients were assigned to three adherence-
promoting interventions: physician coun-
seling, family support for monitoring pill 
taking, group sessions with a social worker 
or to a control group. The 5-year analysis 
showed a continuing positive effect on ap-
pointment keeping, weight control, and 
blood-pressure control in the intervention 
groups. Study patients assigned to any of 
the experimental groups displayed a statis-
tically significant 30 % increase in BP control 
at the two-year follow-up, and a statistical-
ly significant 65% increase in BP control 
over the five-year period. Analysis of the 
main effects of the educational program 
demonstrated that the family member 
support intervention accounted for the 
greatest decrease in diastolic blood pres-
sure variability(30). 

Conclusions 

Interventions focused on family oriented 
care might be a successful approach to 
improving the management of hyperten-
sion. The care of patients with chronic dis-
eases should be shifted from addressing 
only the individual patient to addressing 
the broader social context in which the 
patient lives and in which the disease is 
managed. The study recommends raising 
the awareness of diseases by health educa-
tion programs, Family support should be 
encouraged to improve the outcome of 
diseases. Health care providers should 
mange chronic diseases in a familial con-
text. Further studies can be carried out 
over a longer period to investigate whether 
or not this will have long-term effect on 
participants’ levels of adherence and health 
outcomes. 
 

Limitations of the Study 
Some participants were accompanied by a 
family member however, we confirm that 
the patient should accompany the same 
family member every session, and that the

 contents of the missed session to be 
summarized to the main family member. 
Furthermore, the participants were highly 
selected patients attending a health care 
setting. Therefore, the results of this study 
cannot be extrapolated to other patients. 
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Table 3: Relation between characteristics of patients in the total study sample and adherence  
to treatment after intervention (n=100) 

 

Characteristics 

Adherence 
2 P value 

Perfect 

No. (%) 

Imperfect 
No. (%) 

Gender 
Male 
Female 

 
18 (42.9) 
24 (57.1) 

 
41 (70.7) 
17 (29.3) 

7.8 0.005* 

Age (Mean ±SD) 57.2(±8.9) 56.5(±8.5) 0.4@ 0.7 
Educational level 

Level 0-2 
Level 3-5 
Level 6-8 

 
24 (57.1) 
14 (33.3) 
4 (9.5) 

 

29 (50) 

25 (43.1)  
4 (6.9) 

1.04 0.6 

Marital status 
Single 
Married 
Widow& divorced 

 

0  
26 (61.9) 
16 (38.1) 

 
7 (12.1) 

33 (56.9) 
18 (31) 

6.5 0.09 

Occupation 
Employed 
Unemployed 

 
14 (33.3) 
28 (66.7) 

 
28 (48.3) 
30 (51.7) 

2.2 0.1 

Perceived income 
Sufficient 
Insufficient 

 
14 (33.3) 
28 (66.7) 

 
35 (60.3) 
23 (39.7) 

7.1 0.008* 

Smoking 
Smoker 
None 

 
14 (33.3) 
28 (66.7) 

 
42 (72.4)  
16 (27.6) 

15.1 <0.001* 

Co-morbidities 

Yes 
No 

 
26 (61.9) 
16 (38.1) 

 
23 (39.7) 
35 (60.3) 

4.8 0.03* 

Family history 
Positive 
Negative 

 
27 (64.3) 
15 (35.7) 

 
20 (34.5) 
38 (65.5)  

8.7 0.003* 

Duration (years) 
<5 
5- 
10+ 

 
9 (21.4) 

20 (47.6) 
13 (31) 

 
13 (22.4)  
32 (55.2) 
13 (22.4)  

0.96 0.6 

No. of medications 

1 
2+ 

 
24 (57.1) 
18 (42.9) 

 
27 (46.6) 
31 (53.4) 

1.1 0.3 

No. of daily doses 
1  
2+ 

 
23 (54.8) 
19(45.2) 

 
13(22.4) 

45 (77.6) 

11.1 0.001* 

Insurance coverage 
Insured 
Not insured 

 
27(64.3) 
15 (35.7) 

 
40 (69) 
18 (31) 

0.2 0.6 

Perceived role of family member 
Supportive  
Non-supportive 

 
22 (52.4) 
20 (47.6) 

 
21 (36.2) 
37 (63.8) 

2.6 0.1 

*=Statistically significant at P <0.05; @=t-test. 
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Table 4: Characteristics of patients and hypertension control after intervention (N=100). 
 Characteristics Control  


2 

 
P value Yes  No 

Gender 
Male 
Female 

 
5 (31.2) 

11 (68.8) 

 
54 (64.3) 
30 (35.7) 

6.1 0.01* 

Age (Mean ±SD) 54.3(±6.8) 57.1 (±8.8) -1.2@ 0.2 

Educational level 
Level 0-2 
Level 3-5 
Level 6-8 

 
13 (81.2) 
3 (18.8) 

0 (0) 

 
40 (47.6) 
36 (42.9) 

8 (9.5) 

6.4 0.04* 

Marital status 
Single 
Married 
Widow& divorced 

 
0 (0) 

10 (62.5) 
6 (37.5) 

 
7 (8.3) 

49 (58.3) 
28 (33.3) 

1.7 0.6 

Occupation 
Employed 
Unemployed 

 
3 (18.8) 
13 (81.2) 

 
39 (46.4) 
45 (53.6) 

4.2 0.04* 

Perceived income 
Sufficient 
Insufficient 

 
5 (31.2) 

11 (68.8) 

 
44 (52.4) 
40 (47.6) 

2.4 0.1 

Smoking 
Smoker 
None 

 
7 (43.8) 
9 (56.2) 

 
49 (58.3) 
35 (41.7) 

1.2 0.3 

Co-morbidities 

Yes 
No 

 
4(25) 

12 (75) 

 
45(53.6)  
39 (46.4) 

4.4 0.04* 

Family history 
Positive 
Negative 

 
12 (75) 
4 (25) 

 
35 (41.7) 
49 (58.3) 

6 0.014* 

Duration (years) 
<5 
5- 
10+ 

 
2 (12.5)  
5 (31.2) 
9 (56.2) 

 
20 (23.8) 
47 (56) 

17 (20.2) 

9.1 0.001* 

No. of medications 

1 
2+ 

 
8 (50) 
8 (50) 

 
43 (51.2) 
41 (48.8) 

0.008 0.9 

No. of daily doses 
1  
2+ 

 
6 (37.5) 
10(62.5) 

 
30 (35.7) 
54 (64.3) 

0.02 0.9 

Insurance coverage 
Insured 
Not insured 

 
12 (75) 
4 (25) 

 
55 (65.5) 
29 (34.5) 

0.5 0.5 

Perceived role of family member 
Supportive  
Non-supportive 

 
16 (100) 

0 

 
52 (61.9) 
32 (38.1) 

9 0.003* 

Data are presented as No. (%); *=statistically significant at p<0.05; @ t-test. 
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