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Abstract. [Purpose] This study analyzed type 2 diabetes and its role in complications among adult Saudi patients.
[Subjects] Patients attending four primary health care centers in Jeddah were enrolled. [Methods] A cross-sectional
design study among Saudi patients attending Ministry of Health primary health care centers in Jeddah was selected
for use by the Primary Health Care administration. Patients were interviewed with structured questionnaires to de-
termine the presence of diabetes and risk factors using questions about the history of any disease. [Results] Diabetes
mellitus was present in 234 subjects during the data collection period (March—June 2014). Mean patient age was 58
years; diabetes prevalence was 42% in males and 58% in females. The mean age for diabetes onset in males and fe-
males was 34 and 39 years, respectively. There was a higher incidence of obesity (75%) associated with a sedentary
lifestyle (body mass index >25) in females (N= 96; 40%) compared with males (N= 87; 36%). In this study, >44%
of individuals aged 55 or older had severe to uncontrolled diabetes with long-term complications. The age-adjusted
incidence of hypertension and coronary heart disease was 38% and 24%, respectively, showing a clear incidence of
diabetes associated with cardiovascular disease in Saudi Arabia. [Conclusion] This study found that a multifactorial
approach to managing diabetes complication risks is needed.
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INTRODUCTION

Diabetes mellitus type 2 (DMT?2), or adult-onset diabetes,
is characterized by high blood glucose levels resulting from
a metabolic disorder that often can initially be controlled by
diet and exercise. When the disease presents, medication
may be important. Control over nutrition, continued activ-
ity, maintenance of body weight, and avoiding smoking can
reduce or delay the onset of DMT2. However, according to
the World Health Organization (WHO) statistical projec-
tions for health care expenditure in 2030, diabetes imposes
a large economic burden on national health care systems. As
the condition progresses, medications may be needed. Long-
term complications from high blood glucose levels can
include increased risk of heart attack, stroke, amputation,
and kidney failure!- 2. Worldwide, the incidence of diabetes
mellitus (DM) was 2—-8% in 2000 and is projected to be 4-10
in 2030 for all age groups®). Diabetes incidence is common
in males, but more common in females. In developing coun-
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tries in 2000 and 2030, the urban population has increased
and is projected to continue increasing. The most important
demographic change to diabetes prevalence across the world
has occurred in people aged 65 years or more®. Globally, ex-
penditures on diabetes will account for 5-14% of countries’
total health care budget.

In Saudi Arabia alone, diabetes accounts for 20% of
the country’s total health expenditures. In 2004, a national
survey showed that in Saudi Arabia, the percentage of DM
in adults was 23.7%>. The prevalence in women and men
was 26.2% and 21.5%, respectively. DM was more common
among urban Saudis (25.5%) compared with rural Saudis
(19.5%). In 1998 in Saudi Arabia, WHO criteria for diag-
nosis were applied in a national survey of diabetes, in which
25,337 Saudis were screened for DM. The prevalence of
non-insulin-dependent DM in the total male Saudi popula-
tion was 5.63%9. In 1987, in the western area of Saudi Ara-
bia, study results reported an overall prevalence of 4.3%7).
The Ministry of Health of Saudi Arabia in its health preview
report for 2009 showed that outpatient visits to diabetes clin-
ics accounted for 88.4% of all visits to primary health care
centers in Jeddah®). One positive feature of DMT?2 is that
it is a preventable disease, and morbidity and mortality can
be minimized by secondary prevention through early detec-
tion via screening and accurate treatment. To control this
disease, it is essential to determine the risk factors behind
it; policy makers, general practitioners, specialists, workers
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in the medical field, and those at risk for DMT2 would all
benefit from this. Depending on the conclusion of this re-
search, a practical strategy for the prevention of DMT2 and
a screening program for those at risk and in the prediabetic
stage can be devised that will make it possible to control
and prevent—or reduce—the complications of the disease.
More specifically, we aim to improve our training approach
to improve our health professionals’ education training in the
community module.

SUBJECTS AND METHODS

A cross-sectional design study among Saudi patients
attending Ministry of Health primary health care centers
in Jeddah was selected for use by the Primary Health Care
administration. The Ministry of Health divided Jeddah into
four geographical sectors (north, south, east, and west) for
the study, which lasted from March to October 2014. Four
primary health care centers were selected using a simple
random sampling technique. Each center was a referral
center with specialized diabetes care clinics. Sampling was
carried out in two stages. A simple random sample was
selected from all Saudis with DMT2 at the four primary
health care centers in each sector. Patients were interviewed
with structured questionnaires to determine the presence of
diabetes and risk factors using questions about the history of
any disease (e.g., cardiovascular disease), and charts were
reviewed to document any diabetic therapies the patients
may have undergone or were currently undergoing. This
questionnaire was developed, pretested, and validated in

Table 1. Characteristics of diabetic patients

Parameters Diabetic patients
Gender
Male (96) 42%
Female (135) 58%
Age groups (years)
30-39 (45) 19.23%
40-49 (58) 24.78%
50-59 (64) 27.35%
60-69 (67) 28.63%
Total 234

a pilot study. Informed written consent was obtained from
all patients before they were included in the study. Then,
in the second stage, participants were selected by the days
on which diabetes clinics were scheduled and the days the
clinics were open for patients’ follow-up appointments.
The study focused on adult Saudis, both males and females
(Table 1). Diagnosis of DMT2 and obesity were based on
WHO definitions. DMT2 was associated with a fasting
plasma glucose level >7.0 mmol/L (126 mg/dL)®. Mean
systolic and diastolic blood pressure readings were taken
using appropriate cuffs (in mmHg; average of two readings).
Body mass index (BMI) was calculated as body weight in
kilograms divided by height in square meters. Overweight
was defined as a BMI of 25-29.9 kg/m?, and obesity was
defined as a BMI >30%. Coronary heart disease patients
were defined as known cases based on a medical history of
angiography and intake of antiarrhythmic drugs. Exclusion
criteria were withdrawal from the interview and pregnancy.
Data were analyzed using SPSS software package, version
16 (Table 2).

RESULTS

DM was present in 234 subjects during the study period.
The mean age of the patients was 58 years. The prevalence
of diabetes was 42% in males and 58% in females. The mean
(SD) age for the onset of diabetes in males and females was
32 and 37 years, respectively. There was a higher incidence
of obesity (75%) resulting from a sedentary lifestyle (BMI
>25) in females (N=96; 40%) compared with males (N=
87; 36%). The age-adjusted incidence of hypertension and
coronary heart disease was (N=89) 38% and (N=56) 24%,
respectively. In this study, patients with diabetes indicated
a lack of exercise because of a sedentary lifestyle (54%), 1
hour of exercise per week (19.5%), or more than 1 hour per
week (17.3%). Furthermore, 67.3% of patients were taking
more than two medications, 23.9% were taking two types of
medication, and 8.8% were taking no medication. Sensory
impairments, either visual 76.0% or auditory 23.9%, were
observed among the diabetes patients.

DISCUSSION

Health status is an important factor that has a significant
impact on the quality of life of a population. The main objec-

Table 2. Incidence of risk factors diseases among diabetic patients

Age group (years) ~ DMT2  Low activity Obese (BMI) HPN CHD
30-39 (8,729;51%_34) 3 (33,32%527.8) a ¢
4049 (11.1112—.123.18) 77 (31-‘3)3;;4-8) » °
30-59 (14.317‘1-175.03) 4 (3031;352-8) 20
00-69 (12.193§f4.4) ¥ (31.2{357.6) 22

BMI: body mass index; CHD: coronary heart disease; DMT2: diabetes mellitus type

2; HPN: hypertension



tive of this study was to determine the most common risk
factors associated with DMT2 and its role in the develop-
ment of complications among adult Saudi patients in Jeddah.
Obesity and DMT2 are chronic conditions, and long-term
management strategies are needed. Obesity is defined as
excess body fat and is now recognized as a disease in its own
right®. There is a strong relationship between obesity and
diabetes in this study. Indeed, there is a higher incidence of
obesity in people with diabetes, with 80—90% of people diag-
nosed with DMT?2 also diagnosed as obese’>®. In the Saudi
community, the prevalence of obesity has been increasing
and is now considered a common problem resulting from a
sedentary lifestyle that includes excessive television view-
ing, insufficient physical activity, and the high consumption
of fatty foods, which this study confirmed.

A patient with diabetes needs to undertake sufficient
exercise to increase total energy expenditure to 160—180%
of his or her resting metabolic rate> '9). Exercise plays an
important role in controlling blood glucose levels and in-
creasing overall fitness. Medication is central to effective
diabetes management to control metabolic abnormalities and
manage the complications of diabetes and other concomitant
conditions'D. Significantly, many diabetes patients (67%) in
this study reported taking many types of medications. Even
when medications are required, lifestyle factors, improved
diet, increased exercise, and smoking cessation are neces-
sary to achieve an optimal level of health!> 13

Globally, diabetes prevalence is similar in males and fe-
males, but it is slightly higher in men <60 years of age and in
females at older ages®. This study found a higher incidence
among females (58%) than among males (42%). We found
also that aging is a major risk factor for DM because it is a
disorder of the elderly. In this study, more than 44% of indi-
viduals aged 55 or older had severe to uncontrolled diabetes
and long-term complications. Researchers from Saudi Ara-
bia have shown different age-specific prevalence rates'319;
this study found an increased prevalence of DM in people
aged 58.5 years or older. Similarly, another study noted that
the incidence of diabetes increases with age'®). The aging
process is a progressive deterioration of bodily functions
over an individual’s lifespan, and is destructive, progres-
sive, intrinsically determined, and universal. Aging occurs
at different rates among individuals and among individual
organs and tissues in the body. Advancing age is associated
with glucose intolerance and changes in bodily functions'?;
thus, actively screening older people in hospitals and care
facilities for diabetic complications is warranted.

Furthermore, our study showed that diabetes is a signifi-
cant risk factor for cardiovascular disease, such as hyperten-
sion (38%) and coronary heart disease (24%). Cardiac disease
accounts for more than 50% of deaths in DMT2, and half of
these patients will die before they reach a hospital'” '®). The
mortality rate has not been reduced despite new therapeutic
measures and preventive health programs. This study also
reports that sensory impairments, either visual (76.0%) or
auditory (23.9%), are significant and linked with a high risk
of DMT?2. In addition, they play a role in developing compli-
cations among adult Saudi patients. Visual impairment and
blindness are significant complications of diabetes. People
with diabetic eye disease are at a greater risk of develop-
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ing other diabetes-related complications unless they are
screened regularly and take appropriate preventive action
and receive treatment'?. This study concludes there is a need
for a diabetes education program in the Saudi community as
an integral part of diabetes management.

However, the rate of exercise therapy implementation is
lower than that of other treatment methods?’2?). Factors af-
fecting physical activity in DM patients include physical fac-
tors?> 2% such as age, sex, and BMI; psychosocial factors?®;
and life-related environmental factors®®). Among these,
psychosocial factors, self-efficacy?”), behavior modification,
and social support to deal with barriers to physical activity
are considered particularly important to exercise therapy
intervention®® 2°). The overall goal of diabetes education
for the Saudi community is to modify Saudis’ lifestyle as a
means of reducing these risk factors and achieve and main-
tain an integrated sense of self-care, a balanced diet, and
optimum diabetes control. The beneficiaries of the results
of this study in Saudi Arabia are the policy makers, general
practitioners, specialists, workers in the medical field, and of
course those susceptible to DMT2. This research provides a
practical suggestion regarding the need for a strategy for the
prevention of DMT2: a screening program to identify those
at risk and in the prediabetic stage and to control and prevent
or reduce complications linked to the disease. More specifi-
cally, we aim to improve our training approach to educate
health care workers in their health training in the community
module.
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