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ABSTRACT

دوري.  بشكل  الصحية  حالتهم  وتقييم  السكري  مرضى  متابعة  إلى  األهداف: 
كما ٌتستخدم بيانات السجل السعودي لداء السكري بغرض اكتشاف اخلصائص 

اإلجتماعية والدميوغرافية والسريرية املتعلقة بهم.

بتاريخ  السكري   لداء  السعودي  السجل  بيانات  قاعدة  ُأنشئت  املنهجية: 
02/2019, إذ مت جمع البيانات حتى تاريخ 02/2020 في عيادات األمراض 
املزمنة التابعة ملدينة األمير سلطان الطبية العسكرية من قبل ممرضني متخصصني مت 
تدريبهم لرعاية مرضى السكري. وتتضمن قاعدة البيانات املرضى املصابني بالنوع 

الثاني من السكري فقط ويستثنى منها املصابون بالنوع األول.

8209 و بلغت نسبة االناث  النتائج : مت تسجيل مجموعة مرضى بلغ عددهم 
اكثر من الذكور,كان متوسط العمر ومؤشر كتلة اجلسم ومعدل اجلولوكوز في الدم 
اجلنسني  بني  كبيرة  إختالفات  وجد   . كج,8.2%   32.5, سنة   59.3 كالتالي 
بالنسبة ملوشر كتلة اجلسم ومدة اإلصابة بداء السكري ومستوى ضغط الدم ونسبة 
حتى  األولى  الزيارة  .منذ  املتناولة  واألدوية  والتدخني  اجلسم  في  الضاره  الدهون 
الثالثة لوحظ إرتفاع مؤشر كتلة اجلسم وبالرغم من ذلك أنخفضت نسبة  الزيارة 
انخفض   عام  ايضًا.بشكل  الزالل  ونسبة  اإلنبساطي  الدم  وضغط  الضارة  الدهون 
نسبة  انخفضت  وقد  املرضى  جميع  لدى  الدم  في  اجللوكوز  مستوى  متوسط 
اجلولوكوز في الدم لدى %33.02 من املرضى حتديدا .ومع ذلك ارتفعت نسبة 

اجللوكوز في الدم لدى %24.7من املرضى منذ أول زيارة وحتى أخر زيارة .    

االجتماعية  اخلصائص  عن  قيمة  معلومات  السجل  يوفر  اخلالصه  اخلالصة: 
إذ ميكن  السعودية.  العربية  اململكة  في  السكري  ملرضى  والسريرية  والدميوغراقية 
الدم  السكر في  الرابط بني هذه اخلصائص ونسبة  لدراسة  البيانات  استخدام هذه 

لدى مرضى السكري من النوع الثاني في اململكة.

Objectives: To explore the sociodemographic and clinical 
characteristics as the process and outcomes of diabetic 
individuals.

Methods: Hospital Saudi registry at Prince Sultan 
Military Medical city, Chronic Illness Clinics (Family 
and Community Medicine), Riyadh, Saudi Arabia 
database was started in February 2019 and data were 
collected until February 2020. The data were collected 
by trained diabetes nurse specialists. The registry includes 
all patients with type II diabetes mellitus (DM) and 
excluded patients with type I DM. 

Results: A total of 8,209 patients were enrolled in the 
registry with a higher proportion of females than males. 

Original Article

The mean age was 59.3 years, BMI 32.5kg/m2, and 
HBA1c levels was 8.2%. Significant gender differences 
for BMI, duration of diabetes, blood pressure, LDL, 
smoking status, and medication intake. From the first 
to the third visit, BMI was raised; however, LDL, 
diastolic blood pressure, and albumin creatinine ratio 
were reduced. The mean HBA1c values plummeted for 
all patients and 33% of the patients had a reduction in 
the HbA1c levels. However, HbA1c levels increased for 
24.7% of the patients’ from baseline to the last visit.

Conclusion: This registry provides great insights into the 
sociodemographic and clinical characteristics of diabetic 
patients in Saudi Arabia. This registry data can be used to 
investigate the associations between sociodemographic 
or clinical characteristics and glycemic control among 
T2DM patients in Saudi Arabia. 
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Type 2 diabetes mellitus (T2DM) is one of the most 
challenging global health problems in the 21st 

century as it is a major contributor to morbidity and 
mortality.1,2 Quality care of diabetes patients requires an 
evidence-based and patient-centric approach to prevent 
complications, improve quality of life, and reduce 
disability and mortality.3 Like other countries across 
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the globe, Saudi Arabia is experiencing a challenge 
of diabetes mellitus, where around 1792 out of 6024  
(30%) patients suffered from T2DM and generally there 
was a higher prevalence of diabetes in males (34.1% ) as 
compared to females (27.6%).4 To ensure the progress 
of T2DM patients, it is crucial to register patients 
with T2DM and to monitor their characteristics and 
outcomes over time from a broader epidemiological 
perspective.5 Disease registries provide information 
regarding the components of the epidemiology of 
T2DM.5 Registries also help to improve the adherence 
of physicians to treatment guidelines.6 

The diabetes registry is considered to monitor and 
evaluate patients periodically.7,8 The T2DM registry can 
provide data to assess the quality of treatment given to 
diabetic patients and make necessary modifications in 
the treatment plan whenever required.9 Furthermore, 
the T2DM registry is a valuable source to establish 
databases for ongoing clinical work.10 Many countries 
across the world have implemented their national 
Diabetes Registries to understand the epidemiological 
characteristics of the population, make decisions 
about the management, and to develop national 
guidelines.11-13 Countries such as Sweden, Denmark, 
Thailand, Malaysia, Singapore, and the USA have 
established such registries to monitor the progress of 
diabetic patients.9,11,12,14 
Although the existing evidence provides the burden of 
T2DM in Saudi Arabia, there is a dearth of knowledge 
about how diabetic patients progress over time.4 
Further, there is limited research on the combined 
sociodemographic and clinical characteristics of 
diabetic patients that can provide insights to monitor 
glycemic control of diabetic patients over time. 
Without such knowledge about various clinical and 
sociodemographic factors of T2DM, it is challenging to 
monitor such patients and provide quality of care. Thus 
quality monitoring is important to ensure that patients 
with diabetes in Saudi Arabia benefit from current 
improvements in care, and are treated according to the 
guidelines.15 To address this gap in the knowledge, King 
Abdulaziz City for Science and Technology (KACST) 
approved a large hospital-based Saudi National Diabetes 
Registry.16 One of the main objectives of Prince Sultan 
Military Medical City Diabetes registry hospital-based 
diabetes registry is to strengthen diabetes surveillance, 

to manage diabetic patients, and to provide a support 
system to clinicians for making an evidence-based 
decision. This registry data can also be used to see the 
trends in the demographic and clinical characteristics as 
well as the outcomes of diabetic patients over time. We 
used the data from the Primary Care Center (Wazart 
Health Care Center, Chronic Illness Clinics (CIC)) 
in  Prince Sultan Military Medical Services,  to explore 
the sociodemographic and clinical characteristics and 
the outcomes of diabetic individuals during different 
visits made by them in CIC. This study was designed 
to address the question of what are demographic and 
clinical characteristics and outcomes of diabetic patients 
and how such patients are progressing over time? Hence, 
the objective of this study was to explore demographic 
and clinical characteristics and outcomes of diabetic 
patients registered from February 2019 to February 
2020. 

Methods. This was a retrospective cohort study 
where a group of patients with diabetes was followed 
for one year. 

The diabetes registry (DR) started in February 2019 
with manually manner collected data till February 2020 
and data was migrated to a web-based (Oracle). This 
was not the implementation of a new registry rather the 
utilization of recent implemented registry to explore 
the sociodemographic and clinical characteristics of 
the participants. The eligibility criteria were contingent 
on being diagnosed with T2DM of any age or gender. 
However, T1DM patients and pregnant women were 
excluded.  Data collections were started using an 
Excel-based application. However, after May 2019, 
an electronic, web-based (Oracle) under trail was 
used for this purpose. The status of registered patients 
was continuously updated throughout the frequent 
patients’ visits/year with updates occurrence of any new 
complication(s) like diabetic nephropathy and renal 
function status. The clinic staff such as diabetes nurse 
specialists collected data by recording their patient’s 
status at their regular visits. Registration was initially 
carried out on paper forms and was sent to the CIC-DR 
personnel to input into an electronic database. Following 
the recommendation of the Swedish National Diabetes 
Registry,17 the target was set as 75% of the registration 
rate from the total of the T2DM population. Frequent 
auditing was planned, which was helpful to maintain 
validity, reliability, and indicate the necessity for 
ongoing maintenance. Also, it helped for continued 
collaboration, inclusion, consensus, and transparency 
to keep diabetes stakeholders engaged and committed 
to using these standards of DR.

Disclosure. Authors have no conflict of interests, and the 
work was not supported or funded by any drug company.
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Diabetes registry components. The component of 
the diabetes registry included patient’s demographic 
data, clinical patient data, anthropometry, laboratory 
investigation, service utilization, foot care, eye exam, 
vaccine status, risk factors, and identification data of 
diabetes care providers.  Based on monthly reporting 
of activities, process, and outcome measures were 
designed to monitor the services provided. Building 
upon established guidance, such as the AHRQ guidance 
for the development of registries to evaluate patient 
outcomes.18 The target for a process indicator for each 
patient was the availability of investigation reports 
during the stipulated interval (one year) or twice per 
year for HbA1c. Process targets included the proportion 
of patients with HbA1c, low-density lipoprotein (LDL), 
microalbuminuria, or foot examination carried out in 
the past one year would be designed. 

Proposed outcomes. Outcome targets were set on 
predefined clinical outcomes. For example, the cut-off 
for LDL was <2.5 mmol/L, and for blood pressure, 
it was <140/90 mm Hg. Likewise, normal albumin 
creatinine ratio was less than 1.9 mg/mmol and 
microalbuminuria was labeled if the ratio (1.9 mg/
mmol to 33.8 mg/mmol) and clinical albuminuria 
were labeled if >33.9mg/mmol. The improvement 
measure based on ADA-standards were selected in our 
DR.  Percentage of compliance to seven of 2019 ADA 
guideline in management of diabetes were implemented. 
According to these guidelines, patients were monitored 
for an eye examination, foot examination, vaccination 
status, annually of LDL, albumin/creatinine ratio, 
eGFR, and HbA1c requested at least twice/year.

 Statistical analysis. This quality project included 
all patients follow up at the chronic illness clinic on 
daily basis. Results are presented as a descriptive and 
exploratory analysis. The results are presented as 
frequencies and percentages for categorical variables 
and mean and standard deviation (SD) for continuous 
variables. Chi-square and independent t-test was used 
to see the differences with regards to clinical and 
demographics variables among gender. Non-parametric 
tests such as the Mann-Whitney U test were used 
where the distribution of variables was not normally 
distributed. A p-value of less than 0.05 was considered 
significant. All analysis was carried out using SPSS 
version 25 (IBM SPSS Statistics for Windows, version 
25.19

The approval for this study was given by the Research 
Ethics Committee at Prince Sultan Military Medical 
City, Riyadh, Saudi Arabia. The original Registry data 
is not anonymized as it is used for clinical purposes. 

However, following ethical approval for this study, 
our research team was given access to an anonymized 
version of the data that are relevant to answer our 
research questions. 

Results. From February 2019 to February 2020, 
there were a total of 8,209 patients enrolled in the 
PSMMC Diabetes Registry with a greater proportion of 
females (n=4741, 57.7%) than males. The mean age of 
study subjects was 59.3 years and the largest proportion 
represented were patients at age 51-60 years old (32.5%) 
followed by 61-70 years old (27.3%). All patients were 
diagnosed as Type II DM. The mean BMI of diabetic 
patients was 32.5 kg/m2, one-third of the individuals 
were overweight and 32.8 % categorized as obese I 
and II.  Female patients were more obese than males 
however males were more overweight than females. 
Duration of diabetes also differed significantly among 
males and females; duration was longer in females 
(12.5 ±7.6) as shown in Table 1. More males compared 
to females were smokers (5.8%). Blood pressure both 
systolic and diastolic was significantly higher among 
males compared to females. There was no difference 
between HbA1c values among gender (Table 1). 

Low-density lipoprotein was significantly lower 
among males compared to females. eGFR value was 
more than 90 for 59.4% total patients. Albumin 
creatinine ratio did not differ among gender. The 
nephropathy was categorized as 35.5% patients with 
microalbuminuria, 6.5 % with clinical albuminuria and 
more than half (58%) of the patients were categorized 
as normal (Table 1).

However, microalbuminuria was common among 
males while clinical albuminuria did not differ among 
gender. Concerning the medication intake, women 
were taking more statin and ACEi/ ARBs compared to 
males however the difference was marginally significant 
concerning the intake of ACEi/ ARBs only as shown in 
Table 1. The mean HbA1c level was 8.2% ± 1.7 and at 
baseline, 27.9% had HbA1c of 7 and 19% had HbA1c 
of more than 9 as shown in Figure 1. 

The data were further categorized to assess the 
characteristics of patients who had baseline HbA1c 
>9 and the mean age of patients HbA1c >9 with was 
57.8 ± 12.2. More than half of patients with HbA1c 
>9, 58.7% were female, 32.5% were of age 51-60 and 
57.4% were obese (Table 2). The mean duration of 
diabetes was 13.1 ± 7.7 and 3.1% were smokers. Mean 
HbA1c was 10.5±1.2. of total 77.9% were on Statin 
and 63.4% were on   ACEi/ ARBs Table 2.

Figure 2 demonstrates the change in BMI, LDL, 
HBA1c, and albumin creatinine ratio and BP by gender. 
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Table 1 - Baseline and clinical characteristics of patients with respect to gender (n=8209).

Variables All patients
(n=8209)

Female
(n=4741)

Male
(n=3468)

P-value

Baseline characteristics
Age
BMI
BMI Kg/m2

   Underweight (<18.5)
   Normal (18.5 – 24.9)
   Overweight (25 to 30)
   Obese 1 (30 to)
   Obese 2 (35 to)
   Obese 3 (>40)
   Missing
Duration of diabetes (years)
Smoker
Systolic blood pressure
Diastolic blood pressure

Clinical characteristics
Baseline laboratory values
   HbA1c (%)
   LDL
EGFR (total: 6899; females: 4005; males : 2894)

G1 (>90)
G2 (60-89)
G3a (45 -59)
G3b (30–44)
G4 (15-29)
G5(<15)
Albumin/creatinine ratio

Albuminuria (total: 4382; females: 2554; males: 1828)
No albuminuria
Micro albuminuria 
Clinical albuminuria 

Medications
   Statins
   ACEi/ARBs

59.3 ± 12
 32.5 ± 6.3

10   (0.2)
372   (7.2)

1710 (33.2)
1376 (26.7)
1144   (22.2

545 (10.6)
       3052   

     12.1 ± 7.7 
          219  (2.7)
        127 ± 15.8
          68 ± 11.6

8.2 ± 1.7
2.6 ± 0.9

4123 (59.4)
2109 (30.5)
406   (5.9)
171   (2.5)
59   (0.9)
31  (0.5)

1.9 (0.03-1777)

2542 (58.0)
1555 (35.5)
285   (6.5)

6632 (80.8)
4989 (68.1)

   60.3 ± 11.2
  34.1 ± 6.3

4   (0.1)
123   (4.2)
757 (25.6)
817 (27.6)
833 (28.2)
422 (14.3)

 12.5 ± 7.6
      19   (0.4)
  126 ±15.8

65 ± 10.7

8.2 ± 1.7
2.6 ±0.9

2547(63.5)
1123(28.1)
199  (5.0)
89  (2.2)
31  (0.8)
16  (0.4)

1.9 (0.15-1737)

1647 (64.5)
741 (29.0)
166   (6.5)

3863 (81.5)
2915 (69.0)

        57.9 ± 13
         30.5 ± 5.6

6   (0.3)
249 (11.3)
953 (43.3)
559 (25.4)
311 (14.1)
123   (5.6)

       
         11.6 ± 7.8

200  (5.8)
            128 ± 15.7
              72 ± 11.3

8.2 ±1.7
2.5 ±0.9

1576  (54.4)
986  (34.1)
207    (7.1)

82   (2.9)
28   (1.0)
15   (0.5)

1.9 (0.03-1777)

866 (47.4)
843 (46.1)
119   (6.5)

2769 (79.8)
2074 (66.9)

<0.001
<0.001

<0.001

<0.001
<0.001
<0.001
<0.001

0.605
0.001

<0.001
<0.001
<0.001
0.108
0.291
0.468
0.155

<0.001
<0.001
0.972

0.063
0.052

BMI: body mass index, HbA1c: glycated haemoglobin, LDL: low density lipoprotein, ACEi: angiotensin converting enzyme inhibitors, 
ARBs: angiotensin II receptor blockers, EGFR: estimated glomerular filtration rate, *data are reported as mean ± standard deviation and counts with 
percentage, **comparisons were tested by Independent Samples T-test or Mann-Whitney U test for continuous variables, Pearson Chi-square test or 

Fisher exact test as appropriate for categorical data

Mean BMI of females raised to 34.10 Kg/m2 from 34.03 
Kg/m2 during the third visit. While the BMI of males 
raised to 32.05 Kg/m2 from 30.49 during the third 
visit. Further, the mean BMI increased significantly in 
males as opposed to females (Table 3, Figure 2). Mean 
LDL was reduced to 2.42 mmol/L from 2.63 mmol/L 
during the third visit among females and 2.36 mmol/L 
from 2.56 mmol/L during the third visit among males. 
The mean difference in reduction in LDL at third visit 
among males was significantly reduced to 2.45 (0.85) 
compared to 2.52 (0.85) among females with a p-value 
<0.01. Mean HbA1c increased to 8.26% from 8.20% 
during the third visit among females while in males 

mean HbA1c reduced to 8.03% from 8.18% during the 
third visit (Table 3, Figure 2). The mean difference in 
HbA1c levels did not differ among gender (male: 7.94 
(1.58) versus female: 7.98 (1.62); p=0.274). The mean 
Albumin creatinine ratio was reduced to 12.01 from 
12.36 during the third visit among females and 10.08 
from 12.22 during the third visit among males as shown 
in Figure 2.  There was no difference in the reduction of 
Albumin/Creatinine ratio at third visit among gender 
with a p-value for Man-Whitney U test 0.593. Mean 
diastolic blood pressure was reduced to 64.70 mm 
Hg from 65.13 mm Hg among females during their 
third visit and it reduces in males to 69.82 mm Hg 

http://www.smj.org.sa/index.php/smj/index
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Figure 1 - Distribution of diabetes mellitus (DM) patient’s HbA1c levels 
at time of enrolment in the DM registry.

Table 2 - Characteristics of patients with HbA1c >9% at baseline.

Variables All patients 
(n=8209)

HbA1c ≥9% 
at baseline 
(n=1543)

Age
Female
Male
Age categories (years)
   ≤20
   21-30
   31-40
   41-50 
   51-60
   61-70
   >70
BMI
BMI categories Kg/m2  (out of 
5157 of all patients and 1400 
of those with HbA1c ≥9% at 
baseline)
   Underweight (<18.5)
   Normal (18.5-24.9)
   Overweight (25 to 30)
   Obese 1 (30 to <35)
   Obese 2 (35 to <40)
   Obese 3 (>40)
Duration of diabetes (years)
Smoker
Systolic blood pressure
Diastolic blood pressure
Baseline laboratory values
   HbA1c (%)
   LDL
   Albumin/creatinine ratio
Medications
   Statins
   ACEi/ ARBs

    59.3 ± 12
4741 (57.8)
3468 (45.2)

7   (0.1)
68   (0.8)

420   (5.1)
1388 (16.9)
2672 (32.5)
2244 (27.3)
1410 (17.2)
32.5 ± 6.3

10   (0.2)
372   (7.2)

1710 (33.2)
1376 (26.7)
1144 (22.2)
545 (10.6)

12.1 ± 7.7
219 (2.7)

127 ± 15.8
68 ± 11.6

8.2 ± 1.7
2.6 ± 0.9

1.9 (0.03-1777)

6632 (80.8)
4989 (68.1)

57.8 ± 12.2
906 (58.7)
637 (41.3)

2   (0.1)
18   (1.2)

100   (6.5)
310 (20.1)
502 (32.5)
396 (25.7)
215 (13.9)

    32.2 ± 6.3

3   (0.2)
124   (8.9)
469 (33.5)
342 (24.4)
331 (23.6)
131   (9.4)

    13.1 ± 7.7
70   (3.1)

     127 ±16.2
    68.6 ± 11.7
   
 10.5 ± 1.2
      2.8 ± 1
1.9 (0.01-1737)

1201 (77.9)
978 (63.4)

BMI: body mass index, HbA1c: glycated hemoglobin, LDL: low density 
lipoprotein, ACEi: angiotensin converting enzyme inhibitors, 

ARBs: angiotensin II receptor blockers. *Data are reported as mean ± 
standard deviation and counts with percentage. 

from 72.42 mm Hg among males during their third 
visit (Table 3, Figure 2). While systolic blood pressure 
did not vary much among both females and males. The 
mean difference in reduction in diastolic blood pressure 
at third visit among females was significantly reduced to 
63.50 (10.51) compared to 70.39 (11.39) among males 
(p<0.001). Likewise, the mean difference in reduction 
in systolic blood pressure at the third visit among 
females was significantly reduced to 123.67 (15.24) 
compared to 125.57 (15.36) among males (p<0.001)
(Table 3, Figure 2).

The patient’s baseline and their last HbA1c reports 
were measured to determine the changes in HbA1c. A 
total of 5689 patients had their baseline line and last 
HbA1c levels. Of these 1879 (33.02%) patients had 
a reduction in HbA1c levels at their last visit. Among 
these patients with improved HbA1c levels at their 
last visit 559 (29.7%) achieved the targeted HbA1c 
level that is <7%. Moreover, 24.6% patients had an 
increased in their HbA1c at their last visit compared 
to the baseline (Figure 3).  Almost all of our patients 
were meeting the recommendations for annual HBA1c 
and LDL check-ups with almost equal distribution 
for males and females, and 82.65% and 86.31% were 
compliant for the eye and foot examination respectively 
(data not shown).

Discussion. Findings from a large hospital-based 
registry for T2DM in Saudi Arabia revealed that greater 
proportions of individuals enrolled in the registry were 
females than males. These findings are consistent with 
the Malaysian registry where 55.9% of the patients were 
females than 44.1% of males.20 However, our findings 
contradict the findings from the Saudi National Diabetes 
Registry (SNDR) electronic database, where they found 
a greater proportion of males (51.2%) compared to 
females (48.8%).21 Similarly, Aronson et al20 explored 
the Diabetes Registry database in Canada, where they 
found a higher proportion of males than females. The 
differences in findings can be explained by differences 
in risk factors between countries such as stress, other 
comorbidities, family history, and pregnancy leading 
to gestational diabetes, which in turn could progress to 
type II diabetes.22,23 However, we did not have data on 
gestational diabetes to support this finding.  Regarding 
age distribution, the mean age of our diabetes registry 
individuals was 59.3 years, and around one-third were in 
the 51-60 years old category (32.5%) followed by 61-70 
years (27.3%). The mean BMI of diabetic patients was 
32.5 kg/m2, one-third of the individuals were overweight 
and 32.8 % categorized as obese I and II as per the 
criteria of the World Health Organization (WHO) 
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Figure 2 - Change in BMI, LDL, HbA1c, albumin creatinine ratio and BP among males and females.  

definition. These findings are similar to the Malaysian as 
well as the National Diabetes Registry in Saudi Arabia 
registry where the mean age of T2DM patients across 
the samples was 60 years old and the mean duration of 
diabetes was 13.55 years (±8.14)  years.20 The combined 
accumulation of over-age risk factors due to lifestyle 
changes, obesity, dietary changes, stressful life, and lack 
of physical activity may explain these findings.24,25 In 
the current study, such variables were not examined but 

could explain the results of higher mean age of diabetic 
patients as well as the consistency with other studies 
regarding these findings. Besides, our Diabetes Registry 
database showed that the mean HbA1c level was 
8.2% ± 1.7, which was comparable to the results from 
National Diabetes Registry in Malaysia (mean HbA1c: 
8.1%).20 On the other hand, our findings differ from 
the findings of the Canadian diabetes registry database, 
where HbA1c levels ranged from 6.8% to 7.1%.20 The 

http://www.smj.org.sa/index.php/smj/index


62

Utilizing diabetes registry ... Tourkmani et al

Saudi Med J 2021; Vol. 42 (1) 

potential discrepancies in the health care system and the 
obligation of the patient to track glycemic regulation 
should collectively explain these results. For instance, 
higher HbA1c levels in Saudi Arabia and Malaysia may 
be due to poor diabetic patient compliance or lack of 
monitoring for glycemic control and behavior factors 
such as lack of exercise.26-28 In comparison, patients 
in Canada have lower levels of HbA1c, which may 
suggest that their health care providers may follow 
the recommended guidelines vigilantly to improve 
glycemic control in diabetic patients.29 We found that 
in the current registry 28% had HbA1c <7 and 26% 
had HbA1c from 7.1-8. The reason for considering the 
HbA1c from 7.1-8 was due to less stringent HbA1c 
goal for some elderly patients as per American Diabetes 
Association (ADA) recommendation,30 and our results 
showed that 19% of the patients had  HbA1c>9 at 
baseline and 14%  had a refractory persistent elevation 
of HbA1c >9  for more than 6 months. The patients 
who had baseline HbA1c >9 were older, mostly females 
and more than half of them were obese. These patients 
had a longer mean duration of diabetes, more than half 
of them were taking medications but surprisingly very 
few of them were smokers.  These findings are consistent 
with other studies across the world, which have found 
that people with a longer duration of diabetes and with 
higher BMI values have poor glycemic control.31  The 
relationship of taking medications with higher levels of 
HbA1c is consistent with the results of other studies.31-33 
Collectively, these results may be explained by the fact 
that diabetes normally continues to deteriorate over 
time, as well as by the fact that existing treatment 
regimens may not be adequately implemented to 
achieve the goals of care as revealed in the literature.34,35

Diabetic nephropathy was another major clinical 
outcome predictor derived from this diabetes registry. 

The Diabetes Registry’s results measured and classified 
nephropathy as common in 35.7% of patients with 
microalbuminuria, 6.5% with clinical albuminuria, and 
approximately 58.1% of patients not performed albumin 
to creatinine ratio (ACR) test as recommendation. In 
2014, Al-Rubeaan et al36 selected data from the National 
Diabetes Registry to test Diabetic Nephropathy among 
54,670 diabetes patients. In their study, the authors 
found that the overall incidence of diabetic nephropathy 
was 10.8%, with 1.2% of diabetic patients suffering 
from microalbuminuria, 8.1% from macroalbuminuria, 
and 1.5% from end-stage renal disease.36 In addition, 
the examination of renal function revealed that 57.34% 
of patients had eGFR >90 and 82% of patients had 
blood pressure greater than 140/90. Besides, the mean 
nephropathy rate was 19.7± 0.4 and 47± 0.6 without 
microalbuminuria among 10 590 T2DM patients in 
the LMC diabetes registry in Canada.37

 We found significant gender differences for BMI, 
duration of diabetes, blood pressure, LDL, smoking 
status, and medication intakes.  However, we did not 
find any gender differences in HbA1c and clinical 
albuminuria. Our finding regarding women being 
more obese than men is consistent with findings 
from other countries.38 This finding can be explained 
by the fact that a woman becomes pregnant and give 
birth to children. Therefore, pregnancy also may play 
a role in the tendency for women to be more obese, 
hypertensive, and diabetic than men. The overall effect 
of the metabolic changes in late normal pregnancy is 
diabetogenic and characterized by insulin resistance.39 
In addition, women might tend to stay more at home 
and exercise less than men due to their busy schedules 

Table 3 - Mean differences in BMI, LDL, HbA1c, albumin creatinine 
ratio and BP among males and females.

Mean differences Female Male P-value

Mean diff in BMI 33.80   (6.16) 30.69  (10.87) <0.001

Mean diff in LDL 2.52   (0.85) 2.45   (0.85) 0.001

Mean diff in HbA1c 7.98   (1.62) 7.94   (1.58) 0.272

Mean diff in DBP 63.50 (10.51) 70.39 (11.39) <0.001

Mean diff in SBP 123.67 (15.24) 125.57 (15.36) <0.001

Mean diff in AC ratio* 2793.10 2770.13  0.593

*mean rank is reported, BMI: body mass index, LDL: low density 
lipoprotein, HbA1c: glycated hemoglobin, DBP - diastolic blood 

pressure, SBP- systolic blood pressure, AC: albumin creatinine ratio

Figure 3 - Status of HbA1c: glycated hemoglobin compared to the 
baseline measures (N=5689).
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for work and household chores. In this research, which 
is similar to the current literature, we found males to 
be more smokers than females, suggesting that males 
are typically more smokers than females regardless of 
any disease status, indicating disparities in the behavior 
of females and males.40,41 However, these explanations 
need to be explored further in future studies.  The 
findings showed that women had higher levels of LDL 
and had diabetes for a longer period than men, which is 
consistent with other studies.40 The mechanisms leading 
to a greater augmentation of these factors among 
diabetic women compared with that of diabetic men 
have remained largely unknown. One of the possible 
explanations of higher LDL levels among women in our 
data could be due to the reason for the higher proportion 
of obese I (27.6%), II (28.4%), and III (14.3%) 
categories. There is an enormous amount of premise on 
association between obesity and abnormalities in lipid 
metabolism mainly among women.41-44 

The data revealed, as predicted, that both systolic 
and diastolic blood pressure were statistically but 
clinically negligible higher among males compared to 
females, showing that no significant difference between 
males and females was observed. Larger population-
based research and meta-analysis indicate that across 
middle age, males typically have a higher blood pressure 
than females.45 However, the mechanisms responsible 
for hypertension among males are complicated by 
comorbid conditions of obesity and type II diabetes, 
both of which lead to increases in blood pressure46 and 
need to be explored further in the Saudi Population.  
These suboptimal controls of BP, lipid profiles, and 
BMI, which are differed by gender must be highlighted 
as these sub-optimally controlled clinical parameters 
of T2DM patients can cause large health care and 
economic burden for the government of Saudi. However, 
the registry data revealed that a greater proportion of 
our population (60%) was found to have LDL levels 
below 2.6 mmol/L as one of the important clinical 
outcome indicators, which might indirectly indicate 
good compliance with medications. This is in contrast 
to the findings from the Singapore Diabetes registry 
the results of where only 35.5% to 52% of the diabetic 
patients had LDL levels <2.6 mmol/l in 2 connective 
years  2007 and 2008).47

We observed that overall BMI increased between 
males and females from the first to the third visit, while 
LDL, diastolic blood pressure, and albumin creatinine 
ratio decreased between the 2 sexes from the first to the 
third visit while investigating the patterns of different 
clinical features of diabetic patients over different 
visits. Our results on uncontrolled BMI are consistent 

with findings from a Malaysian study.48 Overall, 
these findings implicitly suggest that T2DM patients 
are compliant with the drugs and are committed to 
achieving glycemic regulation. However, considering 
the increase in BMI over different visits, for these T2DM 
patients, multiple exercise programs with strict weight 
control may be required. Moreover, normalization of 
insulin sensitivity and blood glucose levels are seen 
in T2DM patients who achieve pronounced weight 
loss.49 For example, the same study revealed that obese 
patients had worse glycemic control and lipid profiles 
and higher BP compared than non-obese patients, 
irrespective of the age.49 Therefore, obesity prevention 
and weight reduction is urgent and should include the 
cooperation of public health institutions, the school 
systems, and the private sector in fighting the growing 
obesity amongst type 2 diabetic patients.

Using registry data, we also looked at the adherence 
of our doctors to some clinical indicators process as 
per American Diabetes Association Recommendation. 
We found that almost all of our patients were meeting 
the recommendations for annual HBA1c and LDL 
check-ups with almost equal distribution for males and 
females, and a substantial proportion of the physicians 
requesting the lab investigations were compliant for the 
eye and foot examination by 82.65% and 86.31%,  which 
were higher when compared to the data from Malaysian 
diabetes registry.20 More specifically, the data from the 
Malaysian Diabetes Registry shows the proportion of 
fundus examination as 44% and foot examination at 
least once annually only was 73%.20 Moreover, in our 
diabetes registry, the albumin creatinine ratio requested 
annually was shown as 71.43%, which was higher when 
compared to the National Diabetes Registry Malaysia 
(64.7%).20 In Singapore, the diabetes registry measured 
the process indicator in chronic care, which showed that 
the rates of nephropathy assessment every 15 months 
was  87%. However, in the Singapore Diabetes registry, 
annual foot screening was measured but this neither 
showed a record of the diabetic foot ulcer scale (DFS) 
nor any visit to a Podiatrist.47 In addition, 68.1% and 
80.8% of T2DM patients reported using medications 
such as ACE-inhibitors and statins compared to 49% 
of the patients who used ACE-inhibitors as anti-
hypertensive medications and 62.3% using statins for 
dyslipidemia management. The possible reasons for 
such subtle differences could be due to limited access to 
services such as the availability of a podiatrist or limited 
knowledge of DM patients about the importance of 
such screening procedures. 

Study limitations. One of the potential strengths 
of this study was the large database from the ongoing 
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registry with a greater sample size to describe the 
characteristics of the T2DM people. In addition, the 
data in this study were collected both directly from the 
patients’ records, and by an active approach of patients 
in case of missing or outdated variables as well. With 
this procedure, it seems plausible that the under-
representation of patients was limited. Characteristics 
of patients such as mean age, gender, glycemic control, 
and the known duration of the disease were comparable 
to other recent investigations in general practice. Thus, 
it is highly likely that our findings were representative 
of general practice in Saudi Arabia. However, this study 
has some caveats that need to be addressed in the future. 
One of the main limitations was we could not study 
the association between various sociodemographic 
or clinical characteristics with glycemic control 
among T2DM patients. In addition, we neither had 
a pharamco-epidemiological database nor had data 
on medication history such as the use of insulin or 
oral medications used for diabetes. Similarly, detailed 
information was not available regarding other diabetes-
related complications such as diabetic neuropathy and 
retinopathy, this can cause a delay in the progression 
of the diabetes registry framework. Furthermore, the 
privation of referral to the emergency department 
and changes in medical status, living conditions, and 
mortality rate are a few of the essential parameters that 
should be considered to modify the diabetes registry 
design. Lastly, since it was a retrospective study therefore 
had caveat of missing data, which might have missed 
information on important parameters or observations. 

In conclusion, a greater proportion of patients 
were found to be overweight and obese in the registry 
results, there is a need to establish tailored therapies 
for such patients. The majority of the patients were 
found to be adherent with curative aspects of diabetes 
management as per American Diabetes Association 
Recommendation, however, there is a need to divert 
focus on the preventive aspects such as being vaccinated 
against flu or pneumonia. Higher mean HBA1c 
values indicate inadequate glucose level control. This 
registry data can be used in the future to investigate 
the associations between different sociodemographic 
or clinical features and glycemic regulation among 
patients with T2DM. To develop a gender-based care 
and management strategy and concentrated prevention 
measures, more studies are needed to understand the 
variations in different clinical indicators of DM between 
genders as well as across countries.
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