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Background: Diabetes mellitus is prevalent in Saudi Arabia. Our study aims to estimate the
rate and time of developing macrovascular and microvascular complications in diabetic
patients in a primary care setting.

Methodology: This is a retrospective cohort study. All collected data were retrieved using
medical files and the electronic patient records of all diabetics having regular follow-ups in
Family Medicine clinics, King Faisal Specialist Hospital & Research Centre in Riyadh, Saudi
Arabia, from the beginning of January 2002 to the end of December 2018. The data included
the demographics of patients diagnosed with diabetes mellitus, their HbAlc, and the follow-
up duration of the development of complications, which included cardiovascular complica-
tions and diabetic nephropathy.

Results: We included 365 patients, of whom 47.1% males and 52.9% were females.
The mean age of diabetes mellitus diagnosis in our population was 50 years (SD+11.3).
The mean duration of follow-up was 7.14 years (SD+3.9). The rate of developing
cardiovascular complications and diabetic nephropathy was 11.2% and 10.4%, respec-
tively. The mean time to develop cardiovascular complications and diabetic nephro-
pathy was 6 (SD+3.9) and 5.24 (SD+3.2) years, respectively. The mean time to develop
the first diabetes complication was 5.5 years (SD+3.6). There was no statistical sig-
nificance in the mean of HbAlc between patients who developed diabetic complications
and those who did not.

Conclusion: Diabetes complications are common in the Saudi community. The duration of
the development of cardiovascular complications and diabetic nephropathy was shorter than
that indicated in international and national reports. Robust screening programs to diagnose
and improve the control of diabetes mellitus should be established in the Kingdom.
Keywords: diabetes, complications, primary care

Introduction
Diabetes is a Globally acknowledged chronic disease. According to data on the
global burden of this disease, the worldwide prevalence of diabetes is 8.5%, which
represents 422 million people in 2014 among adults over 18 years of age.' In Saudi
Arabia, according to the national Saudi Health Interview Survey, the diabetes
prevalence is 11.7% in females and 14.8% in males.”

Diabetes is associated with many complications, such as cardiovascular, renal,
neural, and ophthalmological consequences of chronic hyperglycemia, resulting in
a twofold increase in medical costs compared with the case of non-diabetic
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individuals.®> According to the Saudi Burden of Disease
2010 study, the fourth leading cause of years lived with
a disability is diabetes.”

Local studies have not addressed the rate of developing
diabetes complications and its relation to the control of
diabetes in a primary care setting. The aim of our study,
therefore, is to ascertain the rate of developing macrovas-
cular and microvascular complications in diabetic patients
in relation to its control in a primary care setting in Saudi
Arabia.

Methods
The research project was conducted under the policies of
the Research Advisory Committee (RAC) at King Faisal
Specialist Hospital and Research Centre and the laws of
the Kingdom of Saudi Arabia. Ethical approval reference
number (RAC # 2181-065). As a start, we obtained
a waiver of informed consent from Research Advisory
Committee at King Faisal Specialist Hospital and
Research Centre from the data warehouse as raw data
maintaining patients confidentiality. Our study was
a retrospective cohort study. All collected data were
retrieved using medical files and the electronic patient
records of all diabetics having regular follow-ups in
Family Medicine clinics, King Faisal Specialist Hospital
& Research Centre in Riyadh, Saudi Arabia, from the
beginning of January 2002 to the end of December 2018.
The start of enrollment in our study was the date of
diagnosis of type 2 diabetes mellitus. The collected data
included the patients’ demographics, duration of diabetes,
body mass index, blood pressure, low-density lipoprotein,
fasting blood glucose, hemoglobin Alc, creatinine, glo-
merular filtration rate, and urine albumin—creatinine ratio.
The diagnosis of cardiovascular complications was based
on clinical, electrophysiological, radiological, and bio-
chemical tests. Cardiovascular complications are defined
as coronary artery disease, arrhythmia, stroke, peripheral
vascular disease, and CV death. The development of dia-
betic nephropathy was based on developing microalbumi-
nuria (Urine albumin to creatinine ratio (ACR) = 3-30 mg/
mmol or 27-265 mg/g), macroalbuminuria (ACR > 30 mg/
mmol or > 265 mg/g), chronic kidney disease (ACR >
300 mg/mmol or > 2652 mg/g), or estimated glomerular
filtration rate < 60 mL/min/1.73 m?) for three or more
months.” Types of treatment the patients received were
not available. Also, data on ophthalmological complica-
tions and diabetic neuropathy were not available. Patients
having prior diagnoses with cardiovascular disease,

nephropathy, hypertension, type 1 diabetes, gestational
diabetes, and dyslipidemia were excluded from our study.

Variables used in our regression analysis to assess the
relationship between being diabetic and developing cardi-
ovascular complications and nephropathy are (age, gender,
body mass index, hypertension, dyslipidemia, hypothyr-
oidism, and middle hemoglobin alc from time of diagno-
sis as cutoff points less than 7, 7.5, 8, and 9).

Statistical analysis was managed using the software
package SPSS, version 22, by IBM. The descriptive data
for the continuous variables were reported as mean, and
the categorical variables were described as frequencies and
percentages. Continuous variables were analyzed using the
Student’s -test, whereas categorical variables were com-
pared using the Chi-square test. We used logistic regres-
sion to assess the effect of diabetes mellitus on the
possibility of developing complications. Statistical signifi-
cance was set at p < 0.05.

Results

Of the 365 subjects included in our study, 47.1% were
males, and 52.9% were females. Table 1 displays the
general traits of our studied population. The patients’
mean age of diagnosis of diabetes mellitus was 50 years
(SD+11.3, p-value = 0.03), and the mean duration of con-
tinuation of care was 7.14 years (SD=3.9).

Table |1 General Characteristics (Original)

Last visit-body mass index

First visit-body mass index

Last visit-systolic blood pressure
Last visit—diastolic blood pressure
First visit—systolic blood pressure
First visit—diastolic blood pressure
Last visit—creatinine

First visit—creatinine

Last visit—fasting blood glucose
First visit—fasting blood glucose
Last visit-hemoglobin AIC
Middle visit-hemoglobin AIC
First visit-hemoglobin AIC

Last visit-low-density lipoprotein

First visit-low-density lipoprotein

Age at time of diagnosis (years) 50.07 (11.354)
Duration of follow-up (years) 7.14 (3.903)
Male gender 47.1%
Female gender 52.9%

30.86 (5.849)
30.88 (6.055)
129.79 (15.859)
77.15 (9.547)
127.25 (17.997)
79.02 (48.633)
71.62 (20.510)
78.26 (19.010)
7.72 (2.526)
5.82 (0.776)
0.071 (014)
0.084 (0.128)
0.070 (0.042)
2.70 (0.889)
3.17 (0.926)

Note: The data are the numbers and percentages of patients, the mean, and the

standard deviation.
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Table 2 shows the frequency of complications and comor-
bidities among our studied population. Twenty-seven sub-
jects had hypertension, and 16 had dyslipidemia before their
diagnosis of diabetes mellitus. A previous diagnosis of car-
diovascular disease was found in one subject, and nephro-
pathy was found in eight subjects. We excluded these patients
from our analysis because of the pre-existence of these
complications. Two cases of mortality were documented.

The earliest diabetes mellitus complication developed
after a mean of 5.5 years (SD+3.6) from the time of
diagnosis. The rate of developing complications is shown
in Figure 1. In particular, the rate of developing cardio-
vascular complications was 11.2% with a duration of 6
years (SD+3.9) from the time of diagnosis of diabetes. In
the group of subjects who developed cardiovascular com-
plications, males (53.7%) were affected more than females
were; however, this difference was not statistically signifi-
cant (p-value = 0.374). The rate of developing diabetic
nephropathy was 10.4%, with a mean duration of 5.24
years (SD+3.2) to develop it. Similarly, in the group of
subjects who developed diabetic nephropathy, males
(60.7%) were affected more than females were, with no
statistically significant difference (p-value = 0.080).

With hemoglobin Alc used as the marker, controlled
diabetes mellitus (HbAlc < 7) was evident in 49.7% of our
studied population; hemoglobin Alc was less than 7.5 in
62.4% and less than 8 in 75.3% of the population. No
statistically significant association was found between
hemoglobin Alc at any level and the development of any
diabetic complications.

Logistic regression analysis of all diabetes mellitus
complications showed that the age of onset of diabetes

Table 2 Frequency of Complications and Comorbidities Among

Patients with Type 2 Diabetes Mellitus (n=365) (Original)
N | Age at Onset Duration of the
of the Development of the
Complication Complication

Dyslipidemia 68 | 52.65 (12.619) 3.76 (3.33)
Hypertension 67 | 51.34(10.928) 3.73 (3.255)
Hypothyroidism | 22 | 52.95 (10.684) 2.36 (3.274)
Cardiovascular | 41 5822 (12.2) 6.02 (3.984)
Diabetic 38 57.3 (10.2) 524 (3.2)
nephropathy

Note: The data are the mean * (standard deviation) and range in years.

Cardiovascular 11.2 %

Diabetic Nephropathy 10.4%

No Complications
78.4

Figure | Rate of developing cardiovascular and diabetic nephropathy among
patients with type 2 diabetes mellitus.

was statistically significant (p-value = 0.003, odds ratio:
1.034); we found a statistically significant association
between all diabetes mellitus complications and hyperten-
sion diagnosis with an odds ratio of 2.2 (p-value = 0.007).

Discussion
This study elaborates the estimated rate and time of
developing  macrovascular/microvascular  (diabetic

nephropathy) complications in patients with diabetes in
a primary care setting in Saudi Arabia. The mean age of
diabetes onset in our study was 50, which was similar to
that in a local study, a regional report from Palestine, and
the United Kingdom Prospective Diabetes Study
(UKPDS).**

The earliest diabetic complication was evident as
early as 5.5 years from the time of diagnosis, which is
longer than what was reported in a hospital-based
study.® The rate of developing cardiovascular complica-
tions and diabetic nephropathy was similar to that in the
UKPDS study and the Saudi Diabetes
Registry.*'® However, in a hospital-based setting, Al-

National

Wakeel found that the Saudi population had a high pre-
valence of diabetic complications. These were more
aggressive forms similar to other international secondary
and tertiary care settings.'''* The time to develop dia-
betic nephropathy was almost the same as that in the
UKPDS report but was shorter than a local hospital-
based study.®'' This may be explained by differences
between the primary care and hospital settings in terms
of early screening, treatment, and follow-up.®’

The duration of the development of cardiovascular
complications was shorter in our studied population than
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in local hospital-based study and European reports.®"!!

Our study showed that males had a high prevalence of
cardiovascular and diabetic nephropathy, similar to what
was reported in the literature.®'* This may be attributed to
men’s sedentary lifestyle, more elevated blood sugar
levels, higher blood pressure, dyslipidemia, and a lack of
understanding about the significance of controlling these
illnesses.

The UKPDS
a substantial change in risks for any clinical outcomes

showed no glycemic threshold for

investigated.” A recent meta-analysis showed that rando-
mized controlled trials could not allow us to have a definite
conclusion on the suitability of intensively targeting HbAlc to
decrease the rate of cardiovascular complications. It advocates
a level less than 7%, especially in patients not known to have
past cardiovascular events, long life expectancy, and short
duration of diagnosis.'® Similarly, in patients developing dia-
betic nephropathy, receiving tight control compared to a more
relaxed one will only affect developing microalbuminuria and
delay progression, but not major renal events.'” ' In our
study, no statistical significance was observed in the mean of
HbAlc between patients who developed diabetic complica-
tions and those who did not despite having more controlled
diabetes than others reported.'?!>2% 2

Our research was a retrospective cohort study. The
benefit of the electronic health record system enabled us
to decrease the risk of potential confounding factors.
Although our population size was small, it represents an
appropriate sample from the local population who seeks
medical advice in a primary care setting. These subjects
had access to regular follow-ups with well-trained physi-
cians; therefore, diabetic complications were identified in
a timely manner in these individuals. A limitation to our
study is that information about types of therapy was not
available with the growing evidence that different glucose-
lowering drugs are associated with a diverse incidence of
complications independently of glycaemic control.”* >°
However, with the widespread prevalence of this disease
in Saudi Arabia and the changes in lifestyle it requires,
more extensive studies on it are needed in the community
or primary care setting for a better understanding of the
progression of this disease, how it can be controlled, and
its complications in our unique population. This can guide
us toward introducing more structured screening and fol-
low-up programs in our community. Our study showed
that males had a higher prevalence of both cardiovascular
complications and diabetic nephropathy. This interesting
finding needs further investigation.

In conclusion, diabetes complications are common in
our community. Duration of cardiovascular complications
and diabetic nephropathy was shorter than that indicated in
international and national reports. There was no statistical
significance in the mean of HbAlc between patients who
developed diabetic complications and those who did not.
The introduction of structured programs for health educa-
tion and screening for chronic health conditions, such as
diabetes mellitus, is warranted. Robust health programs
are needed in the primary care setting to diagnose and
improve diabetes mellitus in Saudi Arabia.

Disclosure
The authors report no conflicts of interest for this work.
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