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ABSTRACT

الأهداف:  تحديد تأثير التدخل التوعوي لأطباء الرعاية الأولية وذلك بغرض 
تحسين الرعاية الطبية المقدمة لمرضى السكري وطرق علاجهم.

خالد  الملك  مستشفى  في  الاستطلاعية  الدراسة  هذه  أُجريت  الطريقة:  
الجامعي، الرياض، المملكة العربية السعودية خلال الفترة من يناير 2008م 
إلى يوليو 2009م. شملت هذه الدراسة مرضى السكري الذين تم معاينتهم 
وهما:  مجموعتين  إلى  تقسيمهم  تم  وقد  الأولية،  الرعاية  أطباء  قبل  من 
)مجموعة  للأطباء  التوعوي  التدخل  تضمنهم  الذين  المرضى  مجموعة 
التدخل(، ومجموعة المرضى الذين لم يتضمنهم هذا التدخل )مجموعة 
التحكم(. لقد تم التدخل التوعوي بمساعدة خبير متخصص قام بالإشراف 
على قائمة الفحوصات السريرية والكيميائية الحيوية التي لابد من إجراءها 
الحاسوب  إلى  البيانات  إدخال  ثم  ومن  المعالج  الطبيب  قبل  من  للمريض 
البراهين. تٌقدم هذه  المبني على  وذلك وفقاً لدليل علاج مرضى السكري 
القائمة فيما بعد للطبيب المعالج للاسترشاد به، أما في مجموعة التحكم، 
شخص  قام  الدراسة  عام  انتهاء  وبعد  المساعد.  بالخبير  الاستعانة  يتم  فلم 
محايد بمراجعة ملفات المرضى لكلي المجموعتين للتأكد من مدى الالتزام 

بدليل علاج مرض السكري. 

النتائج:  لقد كان عدد المرضى في مجموعة التدخل التوعوي 517 مريضاً، 
الدراسة  نتائج  162 مريضاً. أظهرت  التحكم  وكان عددهم في مجموعة 
بأن التدخل قد قام بتحسين نسبة الكشف عن مضاعفات السكري على 
النحو الآتي: اعتلال الشبكية من %24.7 إلى %98.5، اعتلال الأعصاب 
ولم   .73.7% إلى   37.8% من  الكلى  واعتلال   ،92% إلى   25.9% من 
يحدث تحسن في مستوى سكر الدم لدى أي من المجموعتين، كما كانت 

نتائج تحليل الهيموغلوبين الغليكوزيلاتي أعلى من 7%. 

خاتمة:  أشارت الدراسة إلى أن علاج مرضى السكري في عيادات الرعاية 
الأولية هو أقل من المستوى المطلوب. ويعد التدخل الذي أجريناه في هذه 
على  المبني  السكري  مرضى  بدليل علاج  الالتزام  تعزيز  في  فعالًا  الدراسة 

البراهين.

Objectives: To assess the effect of an intervention targeted 
at primary care physicians (PCPs) in order to improve 
their management of diabetic patients.

Methods: Diabetic patients seen by PCPs in King 
Khalid University Hospital, Riyadh, Kingdom 
of Saudi Arabia from January 2008 to July 2009 

were included in this prospective cohort study. The 
PCPs were divided into intervention and control 
groups. The intervention group with the help of an 
assistant, utilized a customized designed computer 
program generating a checklist for the PCPs. The list 
included clinical and biochemical screening tests needed 
for the patient’s current visit, according to evidence-based 
diabetes guidelines. For the control group, no assistant 
was used. At the end of one year, an independent reviewer 
evaluated the patients’ files in both groups to assess the 
adherence to diabetes guidelines. 

Results: We enrolled 162 patients in the control group 
and 517 patients in the intervention group.  The 
intervention significantly improved the percentage of 
patients being screened for diabetic complications; 
retinopathy from 24.7-98.5%, neuropathy from 25.9-
92%, and nephropathy from 37.8-73.7%. There was no 
improvement in glycemic control in both groups and 
glycosylated hemoglobin level (HbA1c) values were still 
above the 7% target.

Conclusion: Management of diabetic patients in the 
primary care clinics is below standard. The intervention 
applied was effective in promoting better adherence to 
evidence-based diabetes guidelines. 
 

Saudi Med J 2011; Vol. 32 (1): 36-40

From the Department of Medicine (Alfadda), the Obesity Research Center 
(Alfadda, Mendoza), the Department of Community and Family Medicine 
(Saad), College of Medicine Research Center (Angkaya-Bagayawa), King 
Saud University, and the College of Medicine (Abdulrahman), Imam 
Mohammad Bin Saud Islamic University, Riyadh, Kingdom of Saudi 
Arabia, and from the McGill Nutrition and Food Science Centre (Yale), 
Division of Endocrinology and Metabolism, McGill University, Montreal, 
Quebec, Canada.

Received 29th September 2010. Accepted 22nd November 2010.

Address correspondence and reprint request to: Dr. Assim A. Alfadda, 
Obesity Research Center, King Saud University, PO Box 2925, 
Riyadh 11461, Kingdom of Saudi Arabia. Tel. +966 (1) 4671320. 
Fax.+966 (1) 4672575. E-mail: aalfadda@ksu.edu.sa



37www. smj.org.sa     Saudi Med J 2011; Vol. 32 (1) 

Improving diabetes care ... Alfadda et al

Diabetes mellitus is a common chronic disease that 
requires continuous medical care to reduce the risk 

of its complications. It is a major cause of coronary artery 
disease, one of the leading causes of death, and a leading 
cause of new cases of blindness and kidney disease in 
adults.1,2 Intensive treatment of diabetes reduces the 
risk of its complications, and more aggressive screening 
strategies allow earlier detection and management 
of these complications. Diabetes is costly both to the 
affected person and to society. The World Health 
Organization estimates that as of November 2009, more 
than 220 million people have diabetes worldwide and 
that the mortality from diabetes in 2005 was over 1.1 
million people.3 Saudi Arabia has an alarming prevalence 
of diabetes according to a national epidemiologic survey 
carried out in 2004.4 A review study was carried out 
showing a high incidence of diabetes complications 
in the Saudi population.5 Although the actual cost 
of diabetes in Saudi Arabia remains unknown, data 
from the United States suggest that diabetes and its 
management consume approximately 1 in 10 health 
care dollars. These high costs, in addition to economic 
analyses showing that early interventions are cost-
effective, emphasize the importance of the appropriate 
management of diabetes to society as a whole.6 Currently 
75-95% of patients with type 2 diabetes are treated by 
physicians in a primary health care setting.7-10 However, 
several studies have shown that diabetic management, 
including screening for diabetes complications, by 
health care providers does not meet the standards of 
care.11-13 Strict targets for glycemic, blood pressure and 
lipid control are often not achieved.10 Less than 12% 
of diagnosed patients reach treatment goals for blood 
glucose, cholesterol, and blood pressure.9 Although there 
are many reasons for this, perhaps the most important 
one is the fact that our current systems of diabetes care 
make outstanding management for diabetes difficult, 
if not impossible. Patients with diabetes are complex, 
often do not take the best care of themselves, require 
multiple medications, and may require follow-up 
between visits. For a primary care physician (PCP) who 
may be allowed 10 to 15 minutes to see one patient, 
it is difficult to provide the standards of diabetes care. 
A large number of diabetic patients in the Kingdom 
of Saudi Arabia also receive their medical care from 
PCPs. This raises the interest in assessing the PCPs’ 
practice, behaviors, and attitudes for managing patients 
with diabetes, and whether they could implement an 
intervention to improve the care that they provide 
to the diabetic patients. Diabetic management and 
screening for its related complications were previously 
assessed in a primary care clinic (PCC) at King Khalid 
University Hospital (KKUH) in Riyadh from 2001 
to 2003, and compared to the American Diabetes 
Association (ADA) clinical practice guidelines.14 In a 

retrospective study of 99 type 2 diabetic patients, only 
24.7% achieved the recommended glycemic control of 
glycosylated hemoglobin level (HbA1c) ≤7 during the 3-
year follow-up. The HbA1c was requested according to 
the guidelines in only 30% of patients. The evaluation 
for diabetic neuropathy was well below the standards of 
care since only 34% of patients had annual detailed foot 
examination. Moreover, only 16% of patients had their 
urine tested annually for the presence of proteinuria.

Based on these data, the aim of this study was 
to determine whether the implementation of an 
intervention, with the use of an assistant, will influence 
the physicians’ behavior, patients’ management, and 
adherence to the clinical practice guidelines; as well as 
improve patients’ outcome.

Methods. Diabetic patients seen by the PCPs 
of KKUH in Riyadh, Kingdom of Saudi Arabia 
from January 2008 to July 2009, were recruited and 
followed-up for one year. Recruited diabetic patients 
were those with type 2 diabetes, or type 1 diabetes 
for at least 5 years. Patients were regularly seen at the 
Primary Care PCC at 3-4 months intervals. Those who 
were simultaneously followed in the endocrine clinic 
were not included in this study. Consent was obtained 
from all participants and the study was approved by the 
KKUH ethics board. Only patients in the PCC were 
included. Demographic, clinical, and laboratory data 
were collected from the patients’ charts. The PCPs were 
divided into 2 groups, the intervention group using an 
assistant, and the control group without assistant. For 
ease of classification and to prevent cross contamination 
of PCPs, the PCPs of the PCC male division were 
assigned as the intervention group, and the PCPs of the 
PCC female division as the control group. The PCPs 
remained in the same group throughout the course 
of the study. The assistant is a health care professional 
with a medical degree, who reviewed the patients’ files 
daily, before the PCPs see the patients. The patients’ 
recent lab results, current management and procedures 
completed were all noted. The clinical and biochemical 
information was entered into a specially designed 
computer program, which generated a checklist of the 
clinical and biochemical screening tests that should be 
carried out in the current patient’s visit according to 
evidence-based diabetes guidelines. The checklist was 
inserted in the patients’ files for the PCPs to review 
and follow up. The items in the list already carried 
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out were checked while those not yet carried out were 
highlighted for emphasis. For the control group, no 
assistant was used. After a year of follow-up, patients’ 
charts were reviewed by an independent reviewer and 
an assessment was made on the difference in proportion 
of the intervention and control groups conforming to 
the evidence-based guidelines in the management of 
diabetes.

Data were analyzed using the Statistical Package for 
Social Sciences version 12.0 (SPSS Inc., Chicago, IL, 
USA). Descriptive statistics (mean, standard deviation, 
and proportions) were used to summarize the outcome 
variables. Paired t-test was carried out for the difference 
of the means of the variables between the baseline 

and the final value for both groups. Fisher’s exact test 
was carried out in determining the compliance to the 
evidence-based guidelines between the 2 groups. The 
confidence interval was set at 95%.

Results. A total of 679 patients with diabetes were 
recruited, 517 in the intervention group and 162 in the 
control group. The characteristics of the patients are 
given in Table 1. Of note, both groups were comparable 
in terms of age and BMI. Most of our study group 
was either overweight or obese. The adherence to the 
ADA guidelines for the blood pressure measurements, 
HbA1c, serum lipids, and for the screening of diabetes 
complications are shown in Table 2. Both groups had 
their blood pressure and HbA1c checked according 
to guidelines. Although almost all patients had their 
serum total cholesterol and triglycerides checked, 
complete cholesterol profile (which includes low density 
lipoprotein cholesterol) was carried out in only 44% of 
patients in the control group and increased significantly 
to 56% in the intervention group. The intervention 
did significantly improve the screening for diabetic 
retinopathy (from 24.7-98.5%), neuropathy (from 
25.9-92%), and nephropathy (from 37.8-73.7%). The 
HbA1c, serum triglycerides, and serum cholesterol for 
both groups were noted at baseline and after one year 
of follow up (Table 3). There was no improvement in 

Table 1 - 	Characteristics of patients in each group (n=679).

Variables With assistant Without assistant
Mean + SD

Age (years)     56.54 ± 11.63         56.22 ± 10.47
Weight (kg)       83.7 ± 14.94         76.92 ± 15.53
Height (m) 166.52 ± 6.12     150.71 ± 5.49
BMI (kg/m2)   30.23 ± 6.45     33.06 ± 6.2
Male 517 -
Female - 162

BMI - body mass index

Table 2 -	 Number of patients examined according to American Diabetic Association (ADA) 
guidelines parameters.

ADA parameters With assistant Without assistant P-value

n (%)
BP measurement1 507 (98.1) 160 (98.8) 0.49
HbA1c2 495 (95.7) 154 (95.1) 0.67
Triglycerides / cholesterol3 517 (100) 161 (99.4) 0.24
Complete lipid profile3 288 (55.7)   71 (43.8) 0.01
Detailed eye exam3 509 (98.5)   40 (24.7)     0.0001
Well documented foot examination3 476 (92.1)  42 (25.9)     0.0001
Assessment of nephropathy (24-hr urine)3 381 (73.7)   61 (37.8)    0.0001
1every visit, 22 times a year, 3once a year, BP - blood pressure, HbA1c - glycosylated hemoglobin 

level

Table 3 -	 Laboratory parameters of diabetic outcome.

Laboratory 
parameter

With assistant group Without assistant group
Baseline

Mean ± SD
Final

Mean ± SD
P-value Baseline

Mean ± SD
Final

Mean ± SD
P-value  

(n) (n)

HbA1c 7.70 ± 1.68
(320)

7.65 ± 1.50
(436) 0.83 7.74 ±1.50

(136)
7.84 ± 1.50

(134) 0.67

Serum triglycerides 1.81 ± 1.16
(498)

1.74 ± 1.18 
(496) 0.24 1.71 ± 0.86

(124)
1.72 ± 1.05

(155) 0.84

Serum cholesterol 4.46 ± 1.04
(499)

4.22 ± 0.93
(496) 0.00 4.69 ± 0.88

(124)
4.44 ± 0.96

(155) 0.00

n - number of patients, HbA1c - glycosylated hemoglobin level
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the glycemic control in both groups and HbA1c values 
were still above the 7% target. Serum cholesterol, but 
not serum triglycerides, was significantly lower in both 
groups after the follow up period.

Discussion. Increasing evidence that good glycemic 
control can significantly reduce diabetes complications 
makes it a physician’s imperative to aggressively 
treat their diabetic patients. Targeted screening 
for diabetes-related complications help in its early 
detection and treatment, which can markedly reduce 
diabetes-related morbidity and mortality. The effect 
of intensive treatment of diabetes on the development 
and progression of long term complications in insulin-
dependent diabetes has been studied by the Diabetes 
Control and Complication Trial Research Group. This 
was a prospective randomized multicenter study with 
primary endpoints of microvascular and macrovascular 
complications. Aggressive diabetes control with 
intensive insulin therapy was compared to conventional 
therapy. Intensive insulin therapy reduced the mean risk 
for developing retinopathy by more than 50%, reduced 
microalbuminuria by 39%, proteinuria by 54% and 
neuropathy by 60%.15 The UK Prospective Diabetes 
Study Group is another randomized multicenter 
clinical trial that was designed to establish in type 2 
diabetic patients whether the risk of microvascular 
or macrovascular complications could be reduced by 
intensive blood glucose control with oral hypoglycemic 
agents or insulin. Results showed that intensive diabetes 
control to achieve mean HbA1c levels of 7% resulted in 
a significant reduction of microvascular complications. 
Intensive hypertension therapy showed a beneficial 
effect on microvascular and macrovascular outcomes, in 
comparison with lesser control.16-18 

Patients diagnosed with diabetes should be screened 
for diabetes related health problems as recommended 
by evidence-based guidelines, for example, the 
American and the Canadian Diabetes Associations 
guidelines.19,20 Our findings of low adherence to 
evidence-based diabetes guidelines are similar to several 
other studies carried out worldwide. It has been shown 
that physicians caring for patients with diabetes do 
not adequately address diabetes-related healthcare 
screening.21,22 Individual physicians may find patients 
with diabetes difficult to manage because of the number 
of diabetes-related screenings that need to be performed 
on a regular basis. Several interventions have been 
reported aiming at improving the provision of diabetes 
care and achieving better metabolic control for patients 
with diabetes.23 An online database review carried 
out by Renders et al24 assessing the effects of different 
interventions targeted at health professionals on patient 
management in the primary care setting, shows that 
multifaceted professional interventions can enhance 

the performance of health professionals in managing 
patients with diabetes.24 Improving the behavior of 
health care providers in implementing given guidelines 
is possible through periodic process audits and 
feedbacks, as concluded by Al-Hussein.25 Furthermore, 
clinical practice guidelines can be of help to physicians 
by promoting a change in their behavior. In a study 
by Nuckolls,26 guidelines were corrected to a real-time 
reminder protocols (at the time the physician is making 
clinical decisions with the patients), and it was observed 
that the compliance with recommended tests and 
procedures were increased, management of conditions 
improved, and  complications were reduced.26 

In Saudi Arabia, Azab27 has assessed the glycemic 
control among diabetic patients attending PHCC’s in 
Riyadh. The author concluded that diabetes is poorly 
controlled in a large proportion of these patients. 
However, his study did not assess other factors in 
diabetes management such as screening for diabetes 
complications. 

In our study, adherence of PCPs with the screening 
for diabetes complications guidelines were carefully 
analyzed. The screening for retinopathy, neuropathy, and 
nephropathy were well below the recommended levels. 
The intervention we used did significantly improve 
the percentage of patients being screened for diabetes 
complications; retinopathy from 24.7% to 98.5%, 
neuropathy from 25.9% to 92%, and nephropathy 
from 37.8% to 73.7%. This is a very significant finding 
as only 30-69% of diabetic patients are usually referred 
to an eye clinic.28,29 The intervention we implemented 
also significantly improved the rate of annual foot 
examination, and screening for proteinuria to a higher 
level than what had been previously published.30,31 
There was no improvement in the glycemic control in 
both groups and HbA1c values were still above the 7% 
target. A similar study by Hahn et al32 also revealed no 
attainment of outcome targets for HbA1c, cholesterol 
and blood pressure in spite of using diabetes flow sheets 
as an intervention to improve patients’ care.32 The short 
study duration could be the reason why the glycemic 
control was not up to target. More studies are needed 
to explore the factors responsible for this suboptimal 
management. While measures have been implemented 
to minimize cross contamination between the 2 groups, 
PCP’s in the control group were aware of the study and 
hence may have ordered more tests than they usually do. 
However, this will even make the results of our study 
more impressive. Even with the PCPs in the control 
group ordering more tests than they usually do, there 
was still significant difference between the 2 groups. 
Another limitation of the current study is patients’ 
grouping. Controls comprised of females and the 
intervention group of males. In our institute, patients 
are seen in different PCCs based on gender. Avoiding 
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cross contamination between both groups was the main 
reason for this classification. Given that the patients 
baseline characteristics are comparable in both groups 
and based on our previously published data from the 
same institute,14 we do not think that this classification 
affected our findings. 

In conclusion, management of diabetic patients in 
the PCC is still below standard. The intervention we 
used did significantly improve the screening of diabetic 
complications namely, retinopathy, nephropathy, 
neuropathy, and lipid profile, hence, it can be utilized 
to promote better adherence to evidence-based diabetes 
guidelines.

Acknowledgment. The authors gratefully acknowledge all the 
physicians and nurses of KKUH primary care clinics and the Medical 
Records staff who made this study possible. Special thanks goes to the 
PCC director Dr. Mohammad Akasha, and PCC head nurses Mr. 
Knadappu Mark and Mrs. Maria Dizon. 

References
  
  1.	 Economic costs of diabetes in the US in 2007. American 

Diabetes Association. Diabetes Care 2008; 31: 596-615.
  2.	 Kramer H, Molitch ME. Screening for kidney disease in adults 

with diabetes. Diabetes Care 2005; 28: 1813-1816.
  3.	 World Health Organization. Available from: http://www.who.

int/mediacentre/factsheets/fs312/en/index.html. [Updated 
2009 November 1; Cited 2010 November 4] 

  4.	 Al-Nozha MM, Al-Maatouq MA, Al-Mazrou YY, Al-Harthi SS, 
Arafah MR, Khalil MZ, et al. Diabetes mellitus in Saudi Arabia. 
Saudi Med J 2004; 25: 1603-1610.

  5.	 Elhadd TA, Al-Amoudi AA, Alzahrani AS. Epidemiology, 
clinical and complications profile of diabetes in Saudi Arabia: a 
review. Ann Saudi Med 2007; 27: 241-250.

  6.	 American Diabetes Association. Diabetes Cost Calculator. 
Available from URL: http://www.diabetesarchive.net/advocacy-
and-legalresources/cost-of-diabetes.jsp. [Accessed 2010 
November 4] 

  7.	 Brunton S. Implementing treatment guidelines for type 2 
diabetes in primary care. Postgrad Med 2009; 121: 125-138.

  8.	 Rutten GE. Care of patients with type 2 diabetes mellitus in 
primary care. Ned Tijdschr Geneeskd  2008; 152: 2389-2394. 

  9.	 Brunton SA, Rolla AR. Implementing intensified treatment 
strategies for patients with type 2 diabetes mellitus. J Fam Pract 
2007; 56: S9-S16.

10.	 Valk GD, Kriegsman DM, Nijpels G. Treatment of diabetes 
mellitus type 2 in family practice. Ned Tijdschr Geneeskd 2001; 
145: 1536-1540.

11.	 Greenfield S, Kaplan SH, Kahn R, Ninomiya J, Griffith JL. 
Profiling care provided by different groups of physicians: effects 
of patient case-mix (bias) and physician-level clustering on 
quality assessment results. Ann Intern Med 2002; 136: 111-
121.

12.	 Nitiyanant W, Chetthakul T, Sang-A-kad P, Therakiatkumjorn 
C, Kunsuikmengrai K, Yeo JP. A survey study on diabetes 
management and complication status in primary care setting in 
Thailand. J Med Assoc Thai 2007; 90: 65-71.

13.	 Cortez-Dias N, Martins S, Belo A, Fiuza M; VALSIM.  
Prevalence, management and control of diabetes mellitus and 
associated risk factors in primary health care in Portugal. Rev 
Port Cardiol 2010; 29: 509-537.

14.	 Alfadda A, Abdulrahman K. Assessment of care for type 2 
diabetic patients at the primary care clinics of a referral hospital. 
Journal of Family and Community Medicine 2006; 13: 13-18. 

15.	 DCCT Research Group: The effect of intensive treatment of 
diabetes on the development and the progression of long-term 
complications in insulin-dependant diabetes mellitus. N Engl J 
Med 1993; 329: 977.

16.	 UK Prospective Diabetes Study (UKPDS) Group. Intensive 
blood-glucose control with sulphonylureas or insulin compared 
with conventional treatment and risk of complications in 
patients with type 2 diabetes (UKPDS 33). UK Prospective 
Diabetes Study (UKPDS) Group. Lancet 1998: 352: 837-853.

17.	 UK Prospective Diabetes Study (UKPDS 34) Group. Effect of 
intensive blood glucose control with metformin on complications 
in overweight patients with type 2 diabetes. Lancet 1998; 352: 
854-865.

18.	 Stratton IM, Adler AI, Neil HA, Matthews DR, Manley SE, 
Cull CA, et al. Association of glycaemia with macrovascular and 
microvascular complications of type 2 diabetes (UKPDS 35): 
prospective observational study. BMJ 2000; 321: 405-412.

19.	 American Diabetes Association. Standards of medical care in 
diabetes--2010. Diabetes Care 2010; 33 (Suppl 1): S11-S61.

20.	 Canadian Diabetes Association. Canadian Diabetes Association 
2008 Clinical Practice Guidelines for the Prevention and 
Management of Diabetes in Canada. Canadian Journal of 
Diabetes 2008; 32 (Suppl 1): S201. 

21.	 Peters AL, Legorreta AP, Ossorio RC, Davidson MB. Quality 
of outpatient care provided to diabetic patients. A health 
maintenance organization experience. Diabetes Care 1996; 19: 
601-606.

22.	 Wylie-Rosett J, Walker EA, Shamoon H, Engel S, Basch C, 
Zybert P. Assessment of documented foot examinations for 
patients with diabetes in inner-city primary care clinics. Arch 
Fam Med 1995; 4: 46-50.

23.	 Renders CM, Valk GD, Griffin SJ, Wagner EH, Eijk Van JT, 
Assendelft WJ. Interventions to improve the management of 
diabetes in primary care, outpatient, and community settings: a 
systematic review. Diabetes Care 2001; 24: 1821-1233.

24.	 Renders CM, Valk GD, Griffin S, Wagner EH, Eijk JT, 
Assendelft WJ. Interventions to improve the management of 
diabetes mellitus in primary care, outpatient and community 
settings. Cochrane Database Syst Rev 2001; (1): CD001481.

25.	 Al-Hussein FA. A tale of two audits: statistical process control 
for improving diabetes care in primary care settings. Qual Prim 
Care 2008; 16: 53-60.

26.	 Nuckolls JG. Process improvement approach to the care of 
patients with type 2 diabetes. Providing physicians with tools 
to increase compliance and improve outcomes. Postgrad Med 
2003; Spec No: 53-62.

27.	 Azab AS. Glycemic control among diabetic patients. Saudi Med 
J 2001; 22: 407-409.

28.	 Al-Turki YA. Blood sugar control, ophthalmology referral and 
creatinine level among adult diabetic patients in primary health 
care, Riyadh, Saudi Arabia. Saudi Med J 2002; 23: 1332-
1334.

29.	 Al-Khaldi YM, Khan MY, Khairallah SH. Audit of referral of 
diabetic patients. Saudi Med J 2002; 23: 177-1781.

30.	 Kirkman MS, Williams SR, Caffrey HH, Marrero DG. Impact 
of a program to improve adherence to diabetes guidelines by 
primary care physicians. Diabetes Care 2002; 25: 1946-1951.

31.	 Lin D, Hale S, Kirby E. Improving diabetes management: 
structured clinic program for Canadian primary care. Can Fam 
Physician 2007; 53: 73-77.

32.	 Hahn KA, Ferrante JM, Crosson JC, Hudson SV, Crabtree BF.  
Diabetes flow sheet use associated with guideline adherence. 
Ann Fam Med 2008; 6: 235-238.


