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Introduction 
 

The International Diabetes Federation (IDF) 
provided estimates of diabetes mellitus preva-
lence for 130 countries in 2013. According to this 
report, 4396000 Iranian peoples were diabetic in 
2013 and the number would be increased to an 
estimated number of 8396000 in 2035 (1). 
Diabetes mellitus is one of the most important 
causes of morbidity and mortality all over the 
world (2, 3). Long lasting hyperglycemia, as the 
main component of the disease, would affect dif-
ferent parts of the body (4). Chronic high blood 
glucose is the root cause of developing future 
complications including microvascular (neuropa-
thy, retinopathy and nephropathy) and macrovas-
cular (cardiovascular, peripheral vascular and 

nervous system) conditions (5). As a result, keep-
ing blood glucose near the normal level is the 
most important way to prevent subsequent com-
plications. 
There is some evidence that 1% decrease in 
HbA1c level would be associated with 21% re-
duction in diabetes-related deaths and 12% to 
43% reduction in aforementioned conditions (4). 
Therefore, diabetic patients are advised to main-
tain their HbA1c at a reasonable level (below or 
around (6, 7). 
Despite the numerous benefits of good glycemic 
control, large proportions of patients do not 
reach the target level of HbA1c and remain un-
controlled (7, 8). This is because of the complexi-
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ty of reasons contributing to poor glycemic con-
trol in clinical situation such as disease nature, 
inadequate or incomplete treatment and care 
providers’ attitudes (9).  
In current study, we analyzed poorly controlled 
patients’ information by clustering method in or-
der to find more homogenous sub-groups of pa-
tients for further scrutinizing our failure to bring 
their disease under control. This method of 
grouping helps us to identify characteristics of 
diabetic patients who are at higher risk of devel-
oping complications. Based on these findings, we 
will be able to plan interventions that are more 
appropriate for identified groups. 
 

Methods 
 

This study was conducted based on medical 
records of diabetic patients admitted to 23 health 
care centers in four cities of Iran from 2010 to 
2014. In 2010, Tehran University of Medical 
Sciences decided to implement chronic care 
model (CCM) through health care system in or-
der to improve non-communicable disease care 
and outcomes (10). For this purpose, 10 centers 
in south of Tehran, six in Rey, 4 in Eslamshahr 
and 3 in Yazd were selected.  
These centers provide screening services for 
people who are older than 30 and deliver regular 
and specific care to patients diagnosed as predia-
betic, diabetic, hypertensive, hyperlipidemic, 
overweight or obese. Diabetic patients are also 
provided with regular care based on well-
developed guidelines and protocols, and their 
clinical and biochemical data are recorded in data 
collection software. 
All diabetic patients, who participated in the pro-
gram for 6 months or more and had at least two 
measurements of HbA1c which the last one was 
more than eight (11), were considered as poor 
glycemic control and included in the study. 
 

Study data  
Since physical measurements are recorded in all 
visits and demographic variables are always kept 
up to date; the last record in the required bio-
chemical values were present was used to extract 

the essential parameter for the analysis. These 
parameters are: 1) Demographic data including 
age, sex, marital status and educational level; 2) 
Physical measurements including: systolic blood 
pressure, diastolic blood pressure, height and 
weight; 3) Biochemical measurements including 
blood triglyceride, total cholesterol, LDL, HDL 
and creatinine. Body mass index (BMI) as one of 
variables was calculated from division of weight 
in kilograms by height in meters squared. 
 

Statistical analysis 
Data were analyzed using SPSS ver. 16. Accord-
ing to available data, we performed cluster analy-
sis in order to identify some homogenous groups 
of patients. For this purpose, the first step after 
sample selection was definition of some variables 
describing individuals’ characteristics. Twelve 
variables as mentioned above, were utilized 
which were either continuous or categorical. 
Therefore, the most suitable clustering method 
for this study was two-step cluster analysis, as 
this type of cluster analysis has the ability to han-
dle large data and both continuous and categori-
cal variables could be included. Moreover, chi-
square and ANOVA were conducted to compare 
categorical and continuous variables between 
clusters. In addition, post-hoc tests (Scheffé's 
tests) were applied to continuous variables. P-
values less than 0.05 were considered statistically 
significant.  
 

Results  
 

Totally 72131 clients have attended our CCM-
based centers out of whom 17159 were diag-
nosed as diabetics. About 2246 out of 7521 pa-
tients who were under care for more than six 
months and had at least two measurements of 
HbA1c that the last one was more than eight were 
poorly controlled. About two third of patients 
were female and the mean age of the sample was 
56 yr (range: 26-89). Almost all patients had low 
to moderate level of education. One-third of pa-
tients (36%) had hypertriglyceridemia but only 
7% of patients were suffering from hypercholes-
terolemia (Table 1).  
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Table 1: Sample characteristics 
 

Variables  Category Frequency (%) or Mean(SD) 

Gender 
 

Male 
Female 

702 (34) 
1385 (66) 

Education 
 

Illiterate 
Under high school diploma 

College education 

843 (40) 
1202 (58) 

42 (2) 

Marital status 
 

Married 
Widow 

Divorced 
Single 

1836 (88) 
226 (10.8) 
16 (0.8) 
9 (0.4) 

Age (yr)  56 (10) 
BMI (Kg/m2)  29 (4.6) 
Triglyceride 
N (%) 
 

Normal 
Borderline 

high 

790 (38) 
545 (26) 
752 (36) 

Cholesterol 
N (%) 
 

normal 
borderline 

high 

1397 (67) 
550 (26) 
140 (7) 

Creatinine 
(Mg/dl) 

 0.92 (0.2) 

Systolic BP 
(mmHg) 

 125 (12.3) 

Diastolic BP 
(mmHg) 

 78 (6.7) 

LDL 
(Mg/dl) 

 102 (26) 

HDL 
(Mg/dl) 

 45 (9.5) 

 

Two-step cluster analysis revealed three distinct 
clusters of 2087 eligible cases. The number of 
members in each cluster and probabilities of in-
cluded variables in analysis related to that cluster 
are described in Table 2 in detail. Eight patients 
were categorized as outliers, and excluded from 
these three clusters. 
Cluster 1 consisted of 696 patients that all of 
them were men and most of them were mod-
erately educated. They had higher mean age, 
higher mean creatinine and lower BMI in com-
parison with two other clusters.  
Patients included in cluster 2 (n=498) had the 
highest probability of experiencing hypertriglyce-
ridemia and borderline cholesterolemia. In addi-
tion, the mean value of LDL was higher than its 
value in members of two other clusters and HDL 
level was less than what is considered optimal in 
women. They were more likely to be female and 

were distributed evenly between illiterate and un-
der high school diploma.  
Cluster 3 had the largest number of members 
(n=893). Members of this cluster were females 
and, similar to patients in cluster 2, had high av-
erage BMI that categorizes them among obese 
people. About half (44%) had normal range of 
triglyceride and nearly all of them experienced 
normal level of cholesterol. LDL mean level was 
optimal and HDL had the highest level amongst 
the clusters but there was no significant differ-
ence with HDL level in cluster 2.  
The results of post-hoc tests (Scheffé's test) re-
vealed that means of continuous variables be-
tween each two clusters were significantly differ-
ent except systolic and diastolic blood pressure 
between cluster 1 and 2, and age, BMI, HDL and 
creatinine between cluster 1 and 3 (Table 3).
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Table 2: Demographic, biochemical and clinical characteristics of Clusters’ members 
 

Variables  Cluster 1 Cluster 2 Cluster 3 P value 

  696 (33) 498 (24) 893 (43)  
Sex, n (%) Female 

male 
0 

696 (100) 
492 (98.7) 

6 (1.3) 
893 (100) <0.001 

Education, n (%) Illiterate 
Under diploma 

College attainment 

165 (24) 
502 (72) 
29 (4.5) 

250 (50) 
244 (49) 

4 (1) 

428 (48) 
456 (51) 

9 (1) 

<0.001 

Marital status, n (%) Married 
Widow 

Divorced 
Single 

682 (98) 
7 (1) 

3 (0.4) 
4 (0.6) 

437 (88) 
58 (11.5) 

0 
3 (0.5) 

717 (80) 
161 (18) 

6 (1) 
9 (1) 

_ 

Age 
Mean (SD) 

Years 57.4 (10.9) 55.8 (9.3) 55.1 (9.6) <0.001* 

BMI 
Mean (SD) 

Kg/m2 27.3 (3.8) 29.6 (4.5) 30 (4.8) <0.001* 

Creatinine Mg/dl 1.02 (0.22) 0.85 (0.16) 0.86 (0.16) <0.001* 
LDL Mg/dl 97.6 (25.8) 127.2 (23) 93.3 (18.5) <0.001 
HDL Mg/dl 41.5 (8.7) 47.3 (9.1) 46.5 (9.5) <0.001* 
Systolic BP mmHg 126 (12) 126 (13.6) 123 (11.6) <0.001** 
Diastolic BP mmHg 78.8 (6.6) 78.9 (6.9) 77.1 (6.5) <0.001** 
Triglyceride, n (%) Normal 

Borderline 
High 

298 (43) 
170 (24) 
228 (33) 

98 (20) 
113 (23) 
287 (57) 

394 (44) 
262 (30) 
237 (26) 

<0.001 

Cholesterol, n (%) Normal 
Borderline 

High 

529 (76) 
142 (20) 
25 (4) 

0 
383 (77) 
115 (23) 

868 (97) 
25 (3) 

0 

<0.001 

* no significant difference between clusters 2 & 3 
** no significant difference between clusters 1 & 2 
 

Table 3: Results of Post hoc test’s (Scheffé's test) 

 

Variables Cluster 1 vs. 2 Cluster 1 vs. 3 Cluster 2 vs. 3 

 Mean 
difference 

P value Mean 
difference 

P value Mean 
difference 

P value 

Age (yr) 1.6 0.02 2.28 <0.001 -1.6 0.47 
Systolic BP (mmHg) -0.3 0.91 3.13 <0.001 3.43 <0.001 
Diastolic BP (mmHg) -0.05 0.992 1.69 <0.001 1.74 <0.001 
LDL (mg/dl) -29.5 <0.001 4.39 0.001 33.9 <0.001 
HDL (mg/dl) -5.79 <0.001 -5 <0.001 0.78 0.3 
BMI (Kg/m2) -2.27 <0.001 -2.61 <0.001 -0.34 0.38 
Creatinine (mg/dl) 0.18 <0.001 0.17 <0.001 -0.006 0.8 

 

Discussion 
 
This is the first study trying to explore different 
sub-types of poor-controlled diabetic patients 
through cluster analysis method. Cluster analysis 

is a good way to classify objects; therefore, they 
become as similar as possible within clusters be-
longed to and as dissimilar as possible to mem-
bers of the others (12). This ultimately leads to 
identification of shared characteristics associated 
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with the specific status like diabetes poor control 
and could shed light on application of appropri-
ate managements. 
Members of cluster 1 were more likely to be men 
with higher mean age and creatinine in compari-
son with two other clusters.  
Although, increment of creatinine -as a sensitive 
marker of renal function- may be a sign of renal 
damage especially in diabetic patients (13), the 
higher level of this parameter in cluster 1 does 
not seem to be alarming as mean value is in the 
normal range. Moreover, men generally have 
higher level of serum creatinine in comparison 
with women because of higher skeletal muscle 
mass (14). Courtney states in his paper that male 
gender, attitudes, and beliefs related to masculini-
ty can be a risk factor for poor health (15). Men 
have lower tendency to seek help when they face 
any problem in their lives (16). They seek health-
related care with delay when they become sick 
and use medical care fewer than what is available 
for them (17). Meanwhile, when they visit their 
care providers, they ask them fewer questions 
about disease nature and treatment process than 
women do (15). Furthermore, their engagement 
in full-time works and employments affects their 
health service usage (18). In order to reach better 
health condition for men, health care providers 
should deliver appropriate care for them consi-
dering their attitudes and beliefs on poor health 
and sickness. Moreover, establishment of suitable 
health services in some workplaces may be a 
good solution to increase service utilization. 
Members of clusters 2 and 3 were more likely to 
be female and obese. The prevalence of obesity 
among women is higher than that among men in 
EMRO with approximately 2:1 ratio (19). In this 
region, nearly half of women experience over-
weight and obesity. Numerous studies have dem-
onstrated the obesity as a risk factor for poor gly-
cemic control in diabetic patients (20-22). There 
is a strong relationship between obesity and insu-
lin resistance (23). In the presence of obesity, in-
sulin binding to fat cell receptors becomes dis-
rupted and sensitivity of receptors decrease con-
sequently (24). In addition, mitochondrial mass 
and/or activity reduction in obese individuals 

may contribute to both insulin resistance and be-
ta cell malfunction (25). Furthermore, weight gain 
is an undesirable and negative consequence of 
treatment with insulin (26) and therefore, some 
physicians postpone insulin therapy in obese di-
abetic patients (27). These factors will probably 
predispose diabetic patients to poor control con-
dition. 
Patients in cluster 2 had higher probability of li-
pid disturbance including hypercholesterolemia, 
hypertriglyceridemia, LDL increase and HDL 
reduction. Diabetic patients, who have concur-
rent hyperlipidemia, have 5 times more chance of 
failure in glycemic control than their counterparts 
without this comorbidity (28). At a closer look, 
hypercholesterolemia acts as an important factor 
to poor control in diabetics (29). Therefore, tight 
control of hyperlipidemia especially high blood 
cholesterol with dietary and medical treatment 
must be considered in diabetes particularly in 
poorly controlled patients. 
Aggregation of high triglyceride, low HDL and 
high blood glucose in the members of cluster 2 
was a guide to considering metabolic syndrome 
(Mets). Third report of National Cholesterol 
Education Program has mentioned that, when a 
person has three or more components of a de-
fined set of criteria, he/she can be considered to 
have metabolic syndrome. These criteria are: TG 
level more than 150, HDL level less than 50 in 
women and less than 40 in men, FBS level more 
than 110, waist circumference more than 88 in 
women and more than 102 in men and blood 
pressure more than 130/85(30). In accordance 
with the literature, metabolic syndrome is asso-
ciated with improper glycemic control in diabetic 
patients (31). Mets can be a promoter to insulin 
resistance and may play a role in deterioration of 
glycemic control (32). Moreover, Mets are one of 
the main risk factors for cardiovascular disease 
(CVD). Women with Mets had about 6-fold and 
men had about 4-fold increased risk of develop-
ing cardiovascular disease in their lives (33). Since 
diabetes, hypercholesterolemia and obesity are 
also important risk factors for CVD (34), it is 
recommended that screening for and manage-
ment of Mets be considered as a component of 
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diabetic care programs, especially in the presence 
of obesity and high blood cholesterol to improve 
diabetes care and outcomes (35).  
Illiteracy as an aspect of education was more 
prominent in clusters 2 and 3 (about half of 
them). Lower level of literacy is associated with 
lower level of knowledge about diabetes nature 
and may have a role in poor control of the dis-
ease (36). Literacy can affect personal knowledge 
about heath, disease characteristics, outcomes 
and individuals with lower ability to read, expe-
rience more unfavorable outcomes that are 1.5 to 
3 times that of individuals with higher ability. Illi-
terate people encounter more problems not only 
in reading drug labels, but also in communicating 
with their physicians and understanding their 
medical orders (37). On the other hand, illiterates 
are more likely to be uninsured or suffer from 
poverty (37, 38). In order to deal with mentioned 
problems, diabetic patients should be instructed 
in their disease and provided with helpful and 
suitable educational materials. As well, health care 
providers should be empowered with health 
communication skills in order to improve pa-
tient-physician relationship especially in the case 
of illiteracy (39).  

 

Conclusion  
 
Masculinity would play the main role in diabetes 
control. Moreover, aggregation of obesity, illite-
racy and/or dyslipidemia in diabetic women pre-
dispose them to poor control condition.  
 

Ethical consideration 
 
Ethical issues (Including plagiarism, informed 
consent, misconduct, data fabrication and/or fal-
sification, double publication and/or submission, 
redundancy, etc.) have been completely observed 
by the author 
 

Acknowledgements  
 
We are very grateful to health care providers 
working in our CCM-based centers for their kind 

assistance. We did not receive any funds for the 
current study. The authors declare that there is 
no conflict of interest. 
 

References 
  

1. Guariguata L, Whiting D, Hambleton I, Beagley 
J, Linnenkamp U, Shaw J (2014). Global 
estimates of diabetes prevalence for 2013 and 
projections for 2035. Diabetes Res Clin Pract, 
103(2):137-149. 

2. World Health Organization (2014). The top 10 
causes of death.Fact sheet N°310. 
http://www.who.int/mediacentre/factsheets
/fs310/en/. 

3. Naslafkih A, Sestier F (2003). Diabetes mellitus 
related morbidity, risk of hospitalization and 
disability. J Insur Med, 35(2):102-113. 

4. Stratton IM, Adler AI, Neil HAW, Matthews 
DR, Manley SE, Cull CA, et al. (2000). 
Association of glycaemia with macrovascular 
and microvascular complications of type 2 
diabetes (UKPDS 35): prospective 
observational study. BMJ, 321(7258):405-412. 

5. Litwak L, Goh S-Y, Hussein Z, Malek R, Prusty 
V, Khamseh ME (2013). Prevalence of 
diabetes complications in people with type 2 
diabetes mellitus and its association with 
baseline characteristics in the multinational 
A1chieve study. Diabetol Metab Syndr, 5(1):57. 

6. American Diabetes Association (2014). 
Executive summary: Standards of medical 
care in diabetes--2014. Diabetes Care, 37 (suppl 
1): S5- 13. 

7. Almutairi MA, Said SM, Zainuddin H (2013). 
Predictors of Poor Glycemic Control Among 
Type Two Diabetic Patients. AJMMS, 
3(2):17-21. 

8. Khattab M, Khader YS, Al-Khawaldeh A, 
Ajlouni K (2010). Factors associated with 
poor glycemic control among patients with 
type 2 diabetes. J Diabetes Complications, 
24(2):84-9. 

9. Wallace T, Matthews D (2000). Poor glycemic 
control in type 2 diabetes: a conspiracy of 
disease, suboptimal therapy and attitude. 
QJM, 93(6):369-74. 

10. Coleman K, Austin BT, Brach C, Wagner EH 
(2009). Evidence on the Chronic Care Model 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Global+estimates+of+diabetes+prevalence+for+2013+and+projections+for+2035
https://www.ncbi.nlm.nih.gov/pubmed/14733032
https://www.ncbi.nlm.nih.gov/pubmed/19282203


Iran J Public Health, Vol. 46, No.1, Jan 2017, pp. 120-127 

 

126                                                                                                       Available at:    http://ijph.tums.ac.ir  

in the new millennium. Health Aff (Millwood), 
28(1):75-85. 

11. Toh MPHS, Wu CX, Leong HSS (2011). 
Association of younger age with poor 
glycemic and cholesterol control in Asians 
with type 2 Diabetes Mellitus in Singapore. J 
Endocrinol Metab, 1(1):27-37. 

12. Sailaja G, Dhanalakshmi B, Bharathi Y, Reddy 
CR (2013). An Incremental clustering 
algorithm for multi–viewpoint similarity 
measure. IJETTCS, 2(1):208-12. 

13. Kamal A (2014). Impact of diabetes on renal 
function parameters. Ind J Fund Appl Life Sci, 
4(3):411-6. 

14. Levey AS, Bosch JP, Lewis JB, Greene T, Rogers 
N, Roth D (1999). A more accurate method 
to estimate glomerular filtration rate from 
serum creatinine: a new prediction equation. 
Ann Intern Med, 130(6):461-70. 

15. Courtenay WH (2000). Constructions of 
masculinity and their influence on men's well-
being: a theory of gender and health. Soc Sci 
Med, 50(10):1385-401. 

16. Addis ME, Mahalik JR (2003). Men, masculinity, 
and the contexts of help seeking. Am Psychol, 
58(1):5-14. 

17. Galdas PM, Cheater F, Marshall P (2005). Men 

and health help‐seeking behaviour: literature 
review. J Adv Nurs, 49(6):616-23. 

18. Anonymous (2014). Improving men’s health and 
wellbeing. Victorian Government, 
Department of Health. 
https://www2.health.vic.gov.au/Api/downlo
admedia/%7BB131BD68-EA4A-4D62-
9173-64C2A13B4400%7D. 

19. World Health Organization (2015).Global 
Health Observatory (GHO) data. non-
communicable disease risk factors.obesity. 
http://www.who.int/gho/ncd/risk_factors/
obesity_text/en/. 

20. El-Kebbi IM, Cook CB, Ziemer DC, Miller CD, 
Gallina DL, Phillips LS (2003). Association of 
younger age with poor glycemic control and 
obesity in urban African Americans with type 
2 diabetes. Arch Intern Med, 163(1):69-75. 

21. Ji L, Zou D, Liu L, Qian L, Kadziola Z, 
Babineaux S, et al (2015). Increasing Body 
Mass Index Identifies Chinese Patients with 
Type 2 Diabetes Mellitus at Risk of Poor 
Outcomes. J Diabetes Complications, 29(4):488-
96. 

22. Nguyen NT, Nguyen X-MT, Lane J, Wang P 
(2011). Relationship between obesity and 
diabetes in a US adult population: findings 
from the National Health and Nutrition 
Examination Survey, 1999–2006. Obes Surg, 
21(3):351-5. 

23. Gill RS, Sharma AM, Gill SS, Birch DW, 
Karmali S (2011). The impact of obesity on 
diabetes mellitus and the role of bariatric 
surgery. Maturitas, 69(2):137-40. 

24. Harrison L, Martin F, Melick R (1976). 
Correlation between insulin receptor binding 
in isolated fat cells and insulin sensitivity in 
obese human subjects. J Clin Invest, 
58(6):1435-1441. 

25. Bano G (2013). Glucose homeostasis, obesity 
and diabetes. Best Pract Res Clin Obstet Gynaecol, 
27(5):715-26. 

26. Monnier L, Colette C (2006). Addition of rapid-
acting insulin to basal insulin therapy in type 2 
diabetes: indications and modalities. Diabetes 
Metab, 32(1):7-13. 

27. Yurgin N, Secnik K, Lage MJ (2008). Obesity 
and the use of insulin: a study of patients with 
type 2 diabetes in the UK. J Diabetes 
Complications, 22(4):235-40. 

28. Woldu M, Wami C, Lenjisa J, Tegegne G, 
Tesafye G (2014). Factors Associated with 
Poor Glycemic Control among Patients with 
Type 2 Diabetes Mellitus in Ambo Hospital, 
Ambo; Ethiopia. Endocrinol Metab Synd, 3:143. 

29. Benoit SR, Fleming R, Philis-Tsimikas A, Ji M 
(2005). Predictors of glycemic control among 
patients with Type 2 diabetes: a longitudinal 
study. BMC Public Health, 5:36. 

30. National Cholesterol Education Program 
(NCEP) Expert Panel on Detection, 
Evaluation, and Treatment of High Blood 
Cholesterol in Adults (Adult Treatment Panel 
III) (2002). Third report of the National 
Cholesterol Education Program (NCEP) 
expert panel on detection, evaluation, and 
treatment of high blood cholesterol in adults 
(Adult Treatment Panel III) final report. 
Circulation, 106(25): 3143- 3421. 

31. Titty FK (2010). Glycaemic control, 
dyslipidaemia and metabolic syndrome 
among recently diagnosed diabetes mellitus 
patients in Tamale Teaching Hospital, Ghana. 
West Afr J Med, 29(1):8-11. 

https://www.ncbi.nlm.nih.gov/pubmed/19124857
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4618674/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4618674/
https://www.ncbi.nlm.nih.gov/pubmed/10075613
https://www.ncbi.nlm.nih.gov/pubmed/?term=Constructions+of+masculinity+and+their+influence+on+men%27s+well-being%3A+a+theory+of+gender+and+health
https://www.ncbi.nlm.nih.gov/pubmed/?term=Constructions+of+masculinity+and+their+influence+on+men%27s+well-being%3A+a+theory+of+gender+and+health
https://www.ncbi.nlm.nih.gov/pubmed/12674814
https://www.ncbi.nlm.nih.gov/pubmed/15737222
https://www.ncbi.nlm.nih.gov/pubmed/?term=Association+of+younger+age+with+poor+glycemic+control+and+obesity+in+urban+African+Americans+with+type+2+diabetes
https://www.ncbi.nlm.nih.gov/pubmed/?term=Increasing+Body+Mass+Index+Identifies+Chinese+Patients+with+Type+2+Diabetes+Mellitus+at+Risk+of+Poor+Outcomes
https://www.ncbi.nlm.nih.gov/pubmed/?term=Relationship+between+obesity+and+diabetes+in+a+US+adult+population%3A+findings+from+the+National+Health+and+Nutrition+Examination+Survey%2C+1999%E2%80%932006.
https://www.ncbi.nlm.nih.gov/pubmed/993352
https://www.ncbi.nlm.nih.gov/pubmed/23510756
https://www.ncbi.nlm.nih.gov/pubmed/?term=Addition+of+rapid-acting+insulin+to+basal+insulin+therapy+in+type+2+diabetes%3A+indications+and+modalities
https://www.ncbi.nlm.nih.gov/pubmed/?term=Addition+of+rapid-acting+insulin+to+basal+insulin+therapy+in+type+2+diabetes%3A+indications+and+modalities
https://www.ncbi.nlm.nih.gov/pubmed/18413211
https://www.ncbi.nlm.nih.gov/pubmed/18413211
https://www.ncbi.nlm.nih.gov/pubmed/?term=National%20Cholesterol%20Education%20Program%20%28NCEP%29%20Expert%20Panel%20on%20Detection%2C%20Evaluation%2C%20and%20Treatment%20of%20High%20Blood%20Cholesterol%20in%20Adults%20%28Adult%20Treatment%20Panel%20III%29%5BCorporate%20Author%5D
https://www.ncbi.nlm.nih.gov/pubmed/?term=National%20Cholesterol%20Education%20Program%20%28NCEP%29%20Expert%20Panel%20on%20Detection%2C%20Evaluation%2C%20and%20Treatment%20of%20High%20Blood%20Cholesterol%20in%20Adults%20%28Adult%20Treatment%20Panel%20III%29%5BCorporate%20Author%5D
https://www.ncbi.nlm.nih.gov/pubmed/?term=National%20Cholesterol%20Education%20Program%20%28NCEP%29%20Expert%20Panel%20on%20Detection%2C%20Evaluation%2C%20and%20Treatment%20of%20High%20Blood%20Cholesterol%20in%20Adults%20%28Adult%20Treatment%20Panel%20III%29%5BCorporate%20Author%5D
https://www.ncbi.nlm.nih.gov/pubmed/?term=National%20Cholesterol%20Education%20Program%20%28NCEP%29%20Expert%20Panel%20on%20Detection%2C%20Evaluation%2C%20and%20Treatment%20of%20High%20Blood%20Cholesterol%20in%20Adults%20%28Adult%20Treatment%20Panel%20III%29%5BCorporate%20Author%5D
https://www.ncbi.nlm.nih.gov/pubmed/?term=National%20Cholesterol%20Education%20Program%20%28NCEP%29%20Expert%20Panel%20on%20Detection%2C%20Evaluation%2C%20and%20Treatment%20of%20High%20Blood%20Cholesterol%20in%20Adults%20%28Adult%20Treatment%20Panel%20III%29%5BCorporate%20Author%5D
https://www.ncbi.nlm.nih.gov/pubmed/?term=Glycaemic+control%2C+dyslipidaemia+and+metabolic+syndrome+among+recently+diagnosed+diabetes+mellitus+patients+in+Tamale+Teaching+Hospital%2C+Ghana


Abolhassani Shahreza & Hazar: Using Routine Data to Categorize Poor Control Diabetic Patients … 

 

Available at:    http://ijph.tums.ac.ir                                                                                                        127 

32. Alberti K, Eckel RH, Grundy SM, Zimmet PZ, 
Cleeman JI, Donato KA, et al (2009). 
Harmonizing the Metabolic Syndrome A 
Joint Interim Statement of the International 
Diabetes Federation Task Force on 
Epidemiology and Prevention; National 
Heart, Lung, and Blood Institute; American 
Heart Association; World Heart Federation; 
International Atherosclerosis Society; and 
International Association for the Study of 
Obesity. Circulation, 120(16):1640-5. 

33. Wilson PW, D’Agostino RB, Parise H, Sullivan 
L, Meigs JB (2005). Metabolic syndrome as a 
precursor of cardiovascular disease and type 2 
diabetes mellitus. Circulation, 112(20):3066-72. 

34. Grundy SM (2004). Obesity, metabolic 
syndrome, and cardiovascular disease. J Clin 
Endocrinol Metab, 89(6):2595-600. 

35. Ahmed N, Ahmad T, Hussain SJ, Javed M 
(2010). Frequency of metabolic syndrome in 

patients with type-2 diabetes. J Ayub Med Coll 
Abbottabad, 22(1):139-142. 

36. Schillinger D, Grumbach K, Piette J, Wang F, 
Osmond D, Daher C, et al (2002). 
Association of health literacy with diabetes 
outcomes. JAMA, 288(4):475-82. 

37. Pignone M, DeWalt DA, Sheridan S, Berkman 
N, Lohr KN (2005). Interventions to 
improve health outcomes for patients with 
low literacy. J Gen Intern Med, 20(2):185-92. 

38. DeWalt DA, Berkman ND, Sheridan S, Lohr 
KN, Pignone MP (2004). Literacy and health 
outcomes: a systematic review of the 
literature. J Gen Intern Med, 19(12):1228-1239. 

39. Cavanaugh K, Wallston KA, Gebretsadik T, 
Shintani A, Huizinga MM, Davis D, et al 
(2009). Addressing Literacy and Numeracy to 
Improve Diabetes Care: two randomized 
controlled trials. Diabetes Care, 32(12):2149-
2155. 

 

        
 
 
 
 
 
 
 
 
  
 
 
 
 
 

 
 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Comprehensive+Screening+of+Eight+Known+Causative+Genes+in+Congenital+Hypothyroidism+With+Gland-in-Situ
https://www.ncbi.nlm.nih.gov/pubmed/?term=Comprehensive+Screening+of+Eight+Known+Causative+Genes+in+Congenital+Hypothyroidism+With+Gland-in-Situ
https://www.ncbi.nlm.nih.gov/pubmed/15836553
https://www.ncbi.nlm.nih.gov/pubmed/15610334?dopt=Abstract

