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السكري من الأمراض الشائعة والمسببة في حدوث  فرض التوتر الشرياني للداءيعتبر  : مقدمة
فأن فرط التوتر الشرياني السكري و نظراً لشيوع الداء. المضاعفات الخاصة بالأوعية الدموية

لفرط التوتر متابعتهما في مراكز الرعاية الصحية الأولية تتطلب الحرص على الاكتشاف المبكر 
 مرضى السكري بين للداءمرض المصاحب ال هذاو تهدف هذه الدراسة إلى تقدير حجم . شريانيال

 .السكري المسجلين بمراكز الرعاية الصحية الأولية الداء
الريفية ومن مرضى السكري في المركز الصحية الحضرية  1039تمت مقابلة  : منهج الدراسة

كما تم , الديموغرافية و ذات الصلة بمرض السكريو قد تم جمع المعلومات . بمنطقة مكة المكرمة
 .قياس الوزن و ضغط الدم لكل أفراد العينة

كما  من العينة % 54.9بفرط التوتر الشرياني بلغت نسبة مرضى السكري المصابين  :الدراسة  نتائج
 5،  % 7و00 ، %25و 5في مراحله الأولى والثانية والثالثة  بلغت نسب درجات ضغط الدم المرتفع

%. 22.1دم المرتفع ـمعروفين بإصابتهم بضغط الالوبلغت نسبة المرضى غير . على التوالي, % 2و
وفي الذكور و البدانة , و أظهرت الدراسة علاقة ذات أهمية إحصائية بين ضغط الدم المرتفع و العمر 

 . التعليم وانخفاض مستوى
وأن نسبة , بين مرضى السكري  الشريانيفرط التوتر أظهرت الدراسة نسبة عالية من  :الخلاصة 

 .وهنالك حاجة ماسة لتقصى و اكتشاف مثل هذه الحالات. منهم غير معروفة
 .مرض السكري ضغط الدم المرتفع مراكز الرعاية الصحية الأولية : الكلمات المرجعية

______________________________________________________________ 
Background:  Hypertension in diabetes is a common and important problem, which  
aggravates diabetic macro- and microvascular complications. Since both diabetes 
and hypertension are common diseases, their follow up in primary health care 
centers should emphasize the early detection of hypertension in diabetes. This study 
aims at studying the magnitude of hypertension in diabetic subjects registered in 
primary health care centers. 
Methods: A sample of 1039 diabetic subjects registered at the primary health care in 
urban and rural Makkah region were interviewed. Information gathered included 
demographic and diabetes-related variables. Blood pressure and body mass index 
were determined for 1020 subjects. 
Results: Diabetic subjects who had high blood pressure readings amounted to 560 
(54.9%), of whom with stage 1, 2, and 3 hypertension formed 25.5%, 7.0% and 
2.5%, respectively. Subjects with undetected high blood pressure amounted to 225 
(22.1%). There was significant association of high blood pressure with age, male 
gender, body mass index and low education. 
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Conclusion: The problem of hypertension in diabetes could be sizeable. Many 
patients may remain undetected. A diligent search for diabetic subjects with elevated 
blood pressure should be made through an efficient system of follow up in the PHCC 
centers.  
   
Keywords: Diabetes mellitus   Hypertension  Primary Health Care Centers 
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INTRODUCTION 
Hypertension in diabetes is a common 
problem. P

1
P In insulin dependent diabetes 

mellitus (IDDM) the condition is common 
in subjects with diabetic nephropathy. P

2
P 

However, in non-insulin dependent diabe-
tes (NIDDM) it is even more common, 
and is invariably associated with obesity. P

3
P 

As in the case of essential hypertension, 
hypertension complicating diabetes melli-
tus represents a strong risk factor for car-
diovascular complications, and aggravates 
the micro- and macrovascular complica-
tions of diabetes mellitus. P

4,5
P Hypertension 

is also twice as common in diabetic than 
in non-diabetic subjects. Unlike the case 
of IDDM, hypertension associated with 
NIDDM may be present at the time of 
diagnosis of diabetes. This is because, in a 
considerable number of individuals, the 
two diseases may have common underly-
ing mechanisms. P

6
P Hypertension in diabe-

tes is also associated with  all the 
behavioral problems encountered with 
essential hypertension, such as unaware-
ness, and non-compliance with drugs and 
non-drug management. Since both diabe-
tes and hypertension are common prob-
lems in Saudi Arabia, it is important to 
shed some light on the problem of hyper-
tension in diabetes. Both conditions are 
being mostly managed in the primary 
health care (PHCC) centers. This study 
aims to study the magnitude of the prob-
lem of hypertension in diabetes among 
diabetic  subjects  cared  for in  PHCC 
centers.   

MATERIAL AND METHODS 
The study population were adult diabetic 
subjects at the age of 15 years or more, who 
had had a confirmed diagnosis of diabetes 
mellitus for the last one year, and who were 
registered in the diabetic registries of the 
PHCC centers, in Makkah City, and in rural 
Makkah district during the year 1420H. 
(1999G.). There was a total of 11,614 diabetic 
subjects, 8,110 (70%), and 3504 (30%) of 
whom were registered in the urban and rural 
PHCC centers, respectively. 
 A two-stage stratified random sampling 
technique, with proportional allocation to 
choose about (10%) of diabetic subjects, from 
9 urban and 12 rural PHCC, was adopted. In 
the first stage, simple random sampling 
technique was used to choose 9 urban and 12 
rural PHCC. In the second stage, the sample 
of diabetic subjects from each chosen PHCC 
was also chosen, using simple random 
sampling. 
 Data were collected by pre-trained PHCC 
center physicians, using a structured 
questionnaire form. The questionnaire 
included socio-demographic data, such as 
age, sex, nationality, and educational level. 
Education level was categorized as low 
(primary and intermediate schooling), average 
(secondary schooling), and high (university 
and postgraduate). The questionnaire also 
included information regarding duration of 
diabetes mellitus, and the presence of 
hypertension. Diabetes mellitus was classified 
into type 1 and 2 according to whether the 
patient was being treated with insulin or oral 
hypoglycemic drugs, respectively. 
Measurement of weight in kilograms, and 
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height in meters was done and body mass 
index (BMI) was calculated as weight in 
kilograms divided by the square of the 
height in meters. A BMI of more than 25 
kilograms/ square meter was considered as 
high. Blood pressure measurement was 
done using a mercury sphygmomanometer 
with a suitable cuff size while the patient 
was seated and systolic (SBP), and 
diastolic blood pressure (DBP) were 
recorded at the onset and disappearance of 
Kortokoff's sounds, respectively. Blood 
pressure was classified as normal (SBP < 
130,  DBP < 85 mmHg), high normal 
(SBP = 130-139, DBP = 85-89 mmHg), 
stage 1 (SBP = 140-159, DBP = 90-99 
mmHg), stage 2 (SBP = 160-179, DBP = 
100-109 mmHG) and  stage 3 
hypertension (SBP > 180, DBP > 110 
mmHg); in accordance with criteria 
adopted by the Joint National Committee 
on Detection, evaluation and Treatment of 
High Blood Pressure. P

7 
 Data was analyzed using the Statistical 
Package for Social Science (SPSS PC) 
version 7.0. Chi-squared test was used to 
assess the significance of differences 
between categories. A p-value of 0.05 or 
less was considered statistically 
significant. 
 
RESULTS 
The study sample consisted of  1039 
diabetic subjects. Males and females 
constituted 66.7% and 33.3% of the 
sample, respectively. The overall mean 
age was 54.6±12.6 years (55.6±12.9 and 
52±11.8 years for males and females, 
respectively). The majority of subjects 
(93.7%) were of Saudi nationality.  
 Subjects with type 2 diabetes mellitus 
constituted (95.1%), and almost two-thirds 
of these had had diabetes mellitus for less 
than 10 years. An abnormally high BMI 
was manifested by 72.4% of the sample 
(Table 1). 

Table 1: Demographic variables and disease 
pattern of diabetic subjects (N=984)P

* 
  

Variable No. (%) 
  

Age:  
15-34 48 (4.9) 
35-54 423 (43.0) 
55+ 513 (52.1) 

Gender:  
Males 658 (66.9) 
Females 326 (33.1) 

Education Level:  
Low 716 (74.3) 
Average 191 (19.8) 
High 57 (5.9) 

Type of diabetes:  
Type I 48 (4.9) 
Type 2 936 (95.1) 

Duration of diabetes:  
Less than 10 years 598 (61.5) 
10 years and more 375 (38.5) 

Body mass index:  
Normal 257 (27.5) 
High 677 (72.5) 

*Missing numbers out of a total of 1039 
 
 Blood pressure readings were obtained 
from 1020 subjects constituting 98.2% of the 
sample. A total of 560 (54.9%) subjects had 
high blood pressure readings, which were 
classified as high normal (19.9%), stage 1 
hypertension (25.5%), stage 2 hypertension 
(7.0%), and stage 3 hypertension (2.5%). The 
number of subjects with unrecognized high 
blood pressure was 225 (22.1%) (Table 2) 
 There were significant increases in the 
proportions of patients at all stages of high 
blood pressure, with increasing age (P < 
0.0001), male gender (P < 0.0001), and with 
low educational level (P < 0.0001) (Table 3). 
 However, there was significantly higher 
incidence of all stages of high blood pressure 
(P < 0.0001, and P < 0.0001, respectively) in 
subjects with type 2 diabetes mellitus, and 
those with a high BMI. As regards the 
duration of diabetes, significantly more 
subjects who had had high blood pressure for 
less than 10 years at all stages of hypertension 
were observed (Table 4). 
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Table 2: Blood pressure level distribution among 1020 diabetic subjects 
  

Blood pressure level Number (%) 
  

Normal (SBP<130, DBP <85) 460 (45.1) 
High normal (SBP=130-139, DBP=85-89) 203 (19.9) 
Stage I hypertension (SBP=140-159, DBP=90-99) 260 (25.5) 
Stage 2 hypertension (SBP=160-179, DBP=100-109) 71 (7.0) 
Stage 3 hypertension (SBP>180, DBP>110) 26 (2.5) 
Total with high blood pressure detected 560 (54.9) 
Grand total 1020 (100) 
Subjects with known hypertension 226 (21.9) 
Number with possible unrecognized hypertension 225 (22.1) 
  

 
Table 3: Blood pressure level distribution according to age, gender and education level 
       

Variable 0BBlood Pressure Stage p-value 
 Normal High normal Stage I Stage 2 Stage 3  
       

Age (years):       
15-34 36 (8.1) 5 (2.6) 7 (2.8)    
35-54 236 (53.2) 68 (35.1) 90 (36.0) 21 (29.6) 8 (32.0)  
55+ 172 (38.7) 121 (62.4) 153 (61.2) 50 (70.4) 17 (68.0) < 0.000 
2BTotal 444 194 250 71 25  

3BGender:       
4BMales 302 (68.0) 153 (78.9) 161 (64.4) 29 (40.8) 13 (52.0)  
5BFemales 142 (32.0) 41 (21.1) 89 (35.6) 42 (59.2) 12 (48.0) <0.000 
6BTotal 444 194 250 71 25  

7BEducation:       
8BLow 308 (70.3) 142 (75.1) 184 (75.7) 64 (91.4) 18 (75.0)  
9BAverage 103 (23.5) 32 (16.9) 47 (19.3) 5 (7.1) 4 (16.7)  
10BHigh 27 (6.2) 15 (7.9) 12 (4.9) 1 (1.4) 2 (8.3) <0.009 
11BTotal 438 189 243 70 24  

 
Table 4: Blood pressure level distribution according to type, duration of diabetics and body 
mass index 
       

Variable 1BBlood Pressure Stage p-value 
 Normal High normal Stage I Stage 2 Stage 3  
       

Type:       
Type 1 36 (75.0) 5 (10.4) 7 (14.6)    
Type 2 408 (43.6) 189 (20.2) 243 (26.0) 71 (7.6) 25 (2.7) <0.000 

Duration:       
<10 years 286 (47.8) 101 (16.9) 152 (25.4) 41 (6.9) 18 (3.0)  
>10 years 152 (40.5) 92 (24.5) 96 (25.6) 28 (7.5) 7 (1.9) <0.03 

Body Mass Index       
Normal 137 (53.3) 58 (22.6) 48 (18.7) 10 (3.9) 4 (1.6)  
High 280 (41.4) 128 (18.9) 190 (28.1) 60 (8.9) 19 (2.8) <0.000 
       

 
DISCUSSION 
Hypertension in diabetes implies a state of 
high risk of cardiovascular mortality;P

8
P 

hence its detection, evaluation and 

effective management cannot be 
overemphasized. The prevalence of diabetes-
related hypertension detected by this study 
amounts to 55% of the sample, with moderate 
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to severe forms reaching 10%. This figure 
is high and is in agreement with similar 
figures cited in the literature. P

9,10
P Moreover, 

the finding is significant in that  both 
diabetes mellitus and hypertension are risk 
factors for cardiovascular diseases, and  
strong predisposing factors for  renal 
disease. Consequently, no effort should be 
spared in the detection and management of 
hypertension associated with diabetes. P

11
P It 

may be necessary to adopt the guidelines 
given by the Sixth Report of the Joint 
National Committee on Prevention, 
Detection, Evaluation, and Treatment of 
High Blood Pressure which advocates that 
the management of patients with diabetes 
and hypertension should be carried out as 
if they were suffering from end-organ 
damage. P

12
P The distribution of high blood 

pressure described by this study reveals 
that the majority of subjects have mild 
blood pressure elevation, together with 
high body mass index. This finding is 
significant since subjects with this degree 
of blood pressure  remain asymptomatic. It 
is important, therefore, that effective 
methods be employed for their  detection 
and evaluation, so that the modification of 
lifestyle could commence early. P

13
P  

 The figures shown in this study were 
based on casual blood pressure 
measurement, so it is expected that a 
proportion of the subjects affected might 
have White Coat Hypertension. P

14
P A 

meticulous follow up is necessary, so that 
proper evaluation and further intervention 
could be undertaken. 
 Almost 50% of subjects with high blood 
pressure in this study were not aware of 
this. This figure is higher than that cited 
by other researchers, P

15
P and reflects the 

quality of care that those subjects receive. 
Moreover, it again stresses the need for 
the employment of effective methods of 
early detection of high blood pressure. 

This could be achieved by training PHCC 
centers physicians on blood pressure audit.  
 The study also reveals an expected positive 
association of high blood pressure with age, 
gender and BMI, a finding that agrees with 
the results of other studies. P

16,17
P The study 

which supports similar findings in the 
Arabian Gulf Region reveals an inverse 
relationship of high blood pressure with 
educational levelP

18
P This can be accounted for 

as a marker of early-life socioeconomic 
deprivation induced by environmental factors 
as has been suggested. P

18
P It may also reflect 

the inadequate functional health literacy, P

19
P on 

the one hand, and the lack of health education 
needed for control of diabetes and 
hypertensionP

20
P on the other hand.   

 In conclusion, this study reveals that the 
problem of hypertension in diabetes may be 
sizable, and that many patients may remain 
undetected. The findings call for a diligent 
search for diabetic subjects with elevated 
blood pressure, through an efficient system of 
follow up in the PHCC centers.    
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