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Abstract: Diabetes mellitus (DM) is a major cause of morbidity and mortality, good glycemic 

control can prevent or delay the complications associated with chronic hyperglycemia. To identify 

the proportion of controlled and uncontrolled diabetes among Libyan patients with type 2 diabetes 

mellitus (T2DM) depend on fasting blood sugar (FBS) levels and to identify the possible causes 

that may lead to poor glycemic control. A cross sectional study, conducted at Tripoli outpatient- 

diabetic clinic in three primary healthcare centers (PHC) during a period of September and October  

2015. 400 cases were participated and selected by systematic random sampling according to the 

number of the patients attending to each center and a pre structural questionnaire was used to 

collect the data from the selected patients (age, obesity, sex, educational level, smoking, any 

associated psycho-emotional event and family history). Of the total 400 diabetics, the percentage of 

controlled and uncontrolled diabetes depend on FBS level was 33.2% and 66.8% respectively with 

mean FBS of 168.54 ± 70.545 mg/dl (p < 0.001). The age of the patients interviewed ranged 

between 19-80 years with mean age of 56.2 ± 11.5. The highest frequency of uncontrolled diabetes 

mellitus (UDM) versus controlled diabetes mellitus (CDM) analysis in the study group recorded 

among patients aged 32-44 years (71%) attained college education (75%) and working (68.6%), 

despite male to female ratio in the study group was 1 : 2. The study found that the UDM regarding 

the sex was approximately equivocal due to insignificant difference between male to female ratio  

accounted 66.7 : 66.8, respectively. Statistical analysis of the personal data of age, sex, working 

status and educational level did not show statistical significance on diabetes control. Further 

statistical analysis of UDM group alone regarding age/sex, the results showed statistical 

significance  with peak frequency for UDM among females (76.9%) existed in the age group 45-57 

years. Further analysis of the UDM group alone according to work status and the educational levels 

in relation to age/sex relationship, the study categorized the patients into non-working (89.5%) 

illiterate female and working male (80.9%) had college education, the working status showed 

female predominate in nearly all age groups except at age group 32 - 44 years which showed 

solitary male predominance. The UDM among males showed inverse proportion relationship 

between age and the current work status while females showed direct proportion relationship 

between age and non-working status. The study showed  high rates of obesity (53.2%) and the 

uncontrolled diabetes mellitus (UDM) scored 72.8% among the obese group )p < 0.015), the 

increased obesity rates resulted from the sedentary lifestyle and the availability of unhealthy 

Libyan diet. 76.8% of the study group presented with UDM reported defective dietary adherence (p 

< 0.001) also 85% of the study group were not adherent to the therapy and follow-up (p < 0.001) 

and 72.8% being on insulin therapy alone (p < 0.015). The percentage of patients with uncontrolled 

diabetes was higher than the controlled diabetes patients which was nearly comparable to that 

reported from many countries. The possible factors implicated for uncontrolled diabetes are  high 

obesity rate, being non-working, woman aged ≥ 45 years, having either primary school education 

or illiterate female existed on (71 - 83) age group, followed by working man having college 

education aged between 32 - 44 years, lack of adherence to diabetes management which include the 

dietary and the therapeutic measures, lack of physical activity, patients on insulin therapy alone.  

Keywords: Diabetes, uncontrolled diabetes mellitus, type 2 diabetes mellitus, fasting blood sugar, 

primary health care centers, Libya.  
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Introduction 

 

Diabetes mellitus is a common disorder, 

serious, and progressive in nature. Good 

glycemic control can prevent or delay the 

complications associated with chronic 

hyperglycemia, such as long term dysfunction 

of various organs especially the eye, kidney, 

nerves, heart and blood vessels(1). The 

cardio-vascular complications that related to 

diabetes is considered as the leading cause of 

premature mortality and morbidity in diabetic 

population more than healthy people of the 

same age (2). Furthermore, it remains one of 

the major causes of vision loss and blindness 

in young adults despite the availability of 

effective treatment (3). Patients with diabetes 

have a 2- to 4-fold increase in the risk of both 

cardiovascular and cerebrovascular disease, 

and end stage renal failure in adult; also it is 

considered the major cause of non-traumatic 

limb amputation (4). Because patients with 

early T2DM are often asymptomatic, thus, as 

many as 25% of patients have already 

developed one or more micro-vascular 

complications by the time of diagnosis (5). In 

clinical practice, optimal glycemic control is 

difficult to obtain on a long-term basis due to 

complex factors both patients and health care 

giver play a role in them (6, 7). Studies like 

UKPDS6 (8) and DCCT7 (9) have proven 

that poor glycemic control (HbA1C > 7%) is 

associated with increased risk for micro- 

vascular complications. Therefore, glycemic 

control is essential in diabetes management 

(10, 11). T2DM develops and progressively 

worsens over time, initially; an increase in 

insulin resistance and impairments in β-cell 

function and the incretin effect interact, over 

time resulting in a relative insulin deficiency 

as well as excessive glucagon production. So, 

first postprandial and then fasting blood 

glucose levels begin to rise (12-15). 

Hyperglycemia worsens all of the underlying 

patho-physiologic defects of T2DM, it is also 

an independent risk factor for macro-vascular 

disease, the risks of which begin to increase 

during the pre-diabetic phase (16-18), as well 

directly leads to the micro-vascular 

complications of diabetes (19-21). If patients 

are not able control their diabetes, even with 

appropriate treatment, factors associated with 

poorly controlled diabetes mellitus should be 

detected in order to offer possible solutions 

(23, 24). Glycemic control is determined by 

the interaction of genetic and environmental 

factors also known as risk factors, among 

which lifestyle plays a fundamental role (25-

27). A risk factor is defined as a factor that is 

associated with a given outcome, but is not 

necessarily a cause (27). Risk factors 

affecting diabetes control including diet, 

physical activity, alcohol and tobacco 

consumption and drug compliance can be 

difficult to manage (23, 28-36). Research 

shows that the majority of patients with 

diabetes face challenges eating a healthy diet, 

exercising regularly and taking their 

medications (29-38). Furthermore, other 

factors including age, gender, race, insurance 

status, marital status, co-morbidities, duration 

of the diabetes and source of diabetes 

education (26, 39-41). Thus, the aim of this 

study is to review the proportion of controlled 

and uncontrolled diabetes among Libyan 

patients with type 2 diabetes mellitus 

(T2DM) depend on Fasting Blood Sugar 

(FBS) levels, and to identify the possible 

causes that may lead to poor glycemic 

control.  

 

Materials and methods 

Study design: descriptive, cross sectional 

study. Study setting: primary health care 

centers located in Tripoli city (Khalid Ibn 

Elwalid, Abo Miliana and Bab Ben Ghishir 

PHCs). Study period: from September to 

October 2015. Study population: after 

obtaining the authority approval from 

ministry of health and the patients consent, 

the study organized and the population were 

the patients attending the OPD for follow-up, 
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and from the total number of the PHCs 

(dispensary and polyclinics) working during 

the study period, three were selected by 

simple random sampling and from them 400 

case of type 2 DM patients were selected by 

systematic random sampling according to the 

number of the patients attending each center.   

Study tool:  pre structural questionnaire was 

used to collect the data from the selected 

patients during the interview. The 

questionnaire consist of  personal data  and 

information  about Demographic data include 

age, sex, occupation, educational level 

(Illiterate, primary school, secondary school  

and  college). Duration of diabetes (< one 

year, 1-4 years, 5-9 years, 10-19 years and > 

20 years). Drug history of anti- 

hyperglycemic agent include oral 

hypoglycemic agents (OHAs), insulin and 

combined therapy. Adherence to the 

treatment and follow up in regular manner, 

Smoking, dietary consultation at time of 

diagnosis or later on or none, adherence to 

dietary regime (defined as low sugar and salt 

intake, high protein and low fat and 

carbohydrates intake). Exercise as exercising 

or not exercising, co-morbidity with diabetes, 

present complaint and any recurrent illness as 

a result of DM as ear, nose and throat 

problems, upper respiratory tract infections 

(URTI), gastroenteritis (GE), urinary tract 

infections (UTI ), skin infection, diabetic 

foot, any psycho-emotional event within the 

last 6 months especially for first degree 

family, deaths and immigrants due to 

deranged and unstable political events in the 

country, family history of diabetes. Weight 

and height records for estimation of body 

mass index (BMI) which expressed as weight 

(kg)/height (m2). The ranges of BMI values 

are classified into: normal weight (18.5 - < 

24.5), over weight (25 - <  29.5), obesity (≥ 

30). Fasting blood sugar level measurements, 

the study accepted 130 mg/dl as a cutoff 

value of the test to categorize the patients 

accordingly as controlled diabetes mellitus 

(CDM) and uncontrolled diabetes mellitus 

(UDM). Information and data obtained in the 

questionnaire considered as suspected  factors 

leading to UDM and then subsequently 

evaluated against  the a cutoff value of  FBS 

level (130 mg/dl) and according to FBS 

reading the cases are categorized as patients 

had CDM in case FBS ≤ 130 mg/dl or 

patients had UDM when FBS > 130 mg/dl. 

The study considered FBS testing due to the  

availability of test, the cost issues and lack of  

HbA1c standardization in local laboratories. 

Statistical analysis: the collected data were 

coded and analyzed by using SPSS software. 

Basic descriptive statistics were used to 

calculate mean and standard deviation of 

quantitative variables such as age, BMI, FBG 

and years with T2DM. Qualitative categorical 

variables such as gender, dietary consultation, 

adherence (drug diet and exercise), education 

level are reported as frequencies and 

percentages. Qualitative and quantitative 

variables were compared using the chi-square 

and Fisher test. P < 0.05 was considered 

statistically significant. 

 

Results 

Table 1 presented as the relationship or 

association between FBS value and selected 

factors leads to poor glycaemia control 

among T2DM patients. 
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Table 1: Distribution of personal characteristics according to diabetes control 

 

Character 

 

 

Controlled DMII 
 

 

Uncontrolled DMII 
 

 

Total 
 

Pp 

Fasting Blood Glucose, n (%) 133 (33.2%) 267 (66.8%) 400 (100%) 0.001 

Age group, n (%) 

19-31 

32-44 

45-57 

58-70 

71-83 

 

2(50%) 

19(29%) 

52(36.4%) 

42(30.7%) 

18(36 %) 

 

2 (50 %) 

47(71 %) 

91(63.6 %) 

95(69.3 %) 

32(64 %) 

 

4(100%) 

66(100%) 

143(100%) 

137(100%) 

50(100%) 

100(100%) 

 

0.679 

Sex, n (%) 

Male 

Female 

 

 

 

45(33.3%) 

88(33.2%) 

 

 

 

90(66.7%) 

177(66.8%) 

 

 

 

135(100%) 

265(100%) 

400(100) 

 

 

0.980 

Duration of diabetes 

 

Months- one year 

1-5years 

5-10 years 

10-20 years 

>20 years 

 

 

 

15 (44.1%) 

41 (38.7%) 

35   (31.0%) 

29   (28.4%) 

13    (28.9 %) 

 

 

19 (55.9%) 

65 (61.3%) 

78   (69.0%) 

73   (71.6%) 

32   (71.1%) 

 

34 (100%) 

106(100%) 

113(100%) 

102(100%) 

45(100%) 

400(100%) 

 

 

 

 

0.294 

Education, n (%) 

Illiterate 

Primary school 

 

Secondary school 

Collage 

 

 

 

 

40  (38.1%) 

47 ( 33.6%) 

 

23 (36.5%) 

23 (25.0 %) 

 

 

 

65   (61.9%) 

93   (66.4 %) 

 

23    (36.5%) 

23    (25.0%) 

 

105 (100%) 

140 (100%) 

 

63(100%) 

92(100%) 

400(100%) 

 

 

 

 

 

0.237 

Occupation 

Working 

Not working 

 

 

 

48(31.4%) 

85(34.4%) 

 

 

105(68.6%) 

162(65.6%) 

 

 

 

153 (100) 

247(100%) 

 

 

 

 

0.530 

 

 

Drug H/O hypoglycemic agent n (%) 

Oral 

Insulin 

Combined 

 

 

 

67( 40.1%) 

26 (26.5%) 

40 (29.6%) 

 

100 (59.9%) 

72(73.5%) 

95 (70.4%) 

 

167(100%) 

98(100%) 

135(100%) 

400(100%) 

 

 

0.042 

Adherence to treatment &  

followup n (%) 

Adherent 

Not adherent 

 

 

 

116 (40.7%) 

17 (14.8%) 

 

 

169 (59.3%) 

98(85.2%) 

 

 

285(100%) 

115 (100%) 

400(100%) 

 

 

 

0.0001 

Diet consultation n (%) 

at diagnosis 

at any time after diagnosis 

None 

 

 

19 (38.8%) 

17 (34.0%) 

97 (32.2%) 

 

 

30 (61.2 %) 

33 (66.0%) 

204   (67.8%) 

 

49(100%) 

50(100%) 

301(100%) 

400(100%) 

 

 

0.661 
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Dietary adherence n (%) 

Adherent 

Not adherent 

 

 

70 (54.3%) 

63 (23.3%) 

 

 

59 ( 45.3 

208  (76.8 

 

129 

271 

 

 

0.0001 

Causes of non-dietary adherence n 

(%) 

Non-compliance to diet 

Low socioeconomic state 

Non-specific causes 

 

 

 

10(20.8%) 

0(0%) 

53 (25.1%) 

 

 

38(79.2%) 

12(100%) 

158(74.9%) 

 

 

48 

12 

211 

 

 

 

 

0.122 

Smoking n (%) 

Smoker 

Non smoker 

Ex-smoker < 5 years duration  of 

smoking abstained 

 

18 (33.3%) 

112 (33.8%) 

3 (20.0%) 

 

36 (66.7%) 

219(66.2 %) 

3 (20.0%) 

 

54 (100%) 

331(100%) 

15(100%) 

400(100%) 

 

 

0.538 

Exercising n (%) 

Exercising 

Not Exercising 

 

 

71   (36.8%) 

62 (30.0%) 

 

 

122   (63.2%) 

145   (70.0%) 

 

 

 

193 

207 

 

 

 

0.147 

Causes of Not exercising n (%) 

Laziness 

Aging 

Others 

 

16(21.9%) 

13(48.1%) 

33 (30.0%) 

 

 

57   (78.1%) 

14   (51.9%) 

145   (70.0%) 

 

 

73 

27 

107 

 

 

 

0.038 

Any psycho-Emotional event n (%) 

yes 

no 

 

 

70 (30.8%) 

63 (36.4%) 

 

 

 

157   (69.2%) 

110    (63.6%) 

 

227 (100%) 

173   (100%) 

 

 

0.284 

Family history of DMII 

Yes 

No 

 

 

83 (30.3%) 

50 (39.7%) 

 

 

191   (69.7%) 

76   (60.3%) 

 

274(100%) 

126 (100% 

 

 

0.064 

BMI 

Normal 

Over-weight 

Obese 

 

 

32 (44.4%) 

43 (37.8%) 

98 (27.2%) 

 

 

40(55.6%) 

72(62.2%) 

155(72.8%) 

 

72(100%) 

115 (100%) 

213(100%) 

 

 

0.015 

Associated co-morbidity  

Hypertension 

Dyslipidemia 

Hypothyroidism 

Steroid Therapy 

Arthropathy 

 

69(32%) 

61(33.3%) 

 6 (21.4%) 

7(29.2%) 

57(29.5%) 

 

146(67.9%) 

122(66.7%) 

22(78.6%) 

17 (70.8%) 

136(70.5%) 

 

215(100%) 

183(100%) 

28(100%) 

24(100%) 

193(100%) 

 

0.33 

0.529 

0.119 

0.424 

0.078 
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Associated Recurrent infection 

Skin infection  

Ear Nasal Throat 

Upper Respiratory Infection  

Gastroenteritis 

Urinary Tract Infection 

Arthritis 

Diabetic foot 

Non-specific 

 

 

2 (14.3%) 

8(23.5%) 

8(34.8%) 

14(27.5%) 

13(32.5%) 

4(22.2%) 

1(16.7%) 

83(38.8%) 

 

12(85.7%) 

26(76.50% 

15(65.20%) 

37(72.5%) 

27(67.5%) 

14(77.8%) 

5(83.3%) 

131(61.2%) 

 

 

 

14(4.5%) 

34(8.5%) 

23(5.8%) 

51(12.8%) 

40(3.5%) 

18(4.5%) 

6(1.5%) 

214(53.5%) 

 

 

 

 

0.238 

 

Fasting blood sugar distribution, the mean FBS was 168.54 ± 70.545 mg/dl and considered 

statistically significant (p < 0.0001). 

Age distribution, age distribution of the patients interviewed in this study ranged between 19-80 

years, with mean age of 56.2 ± 11.5 years and the mode is 48 years, the glycemic control was lost 

among the vast majority of the different age groups and  the peak frequency of UDM verses CDM 

were  most evident among 32-44 years where 71% (47 out of 66) patients of the corresponding age 

had UDM . The results did not show statistical significance (p < 0.679). 

Gender difference, it is showed that the female gender had UDM slightly more than males (66.8% 

verses 66,7%) and  considered statistically insignificant (p < 0.980). However, with further analysis 

of uncontrolled group in respect to their age group and sex the study found  that the female patients 

in age group (45-57 years) had the highest frequency of UDM accounted 76.9%  (70 out of 91) 

patients of the corresponding age & gender group (p < 0.015). 

 

Figure 1:  The glycemic control disparity according to age and gender distribution of diabetic patients  

 

Duration of diabetes distribution showed that the highest percentage of UDM according to duration 

of diabetes was among patients had diabetes for 10-19 years and recorded 71.6% (73 out of 102 

patients), the results considered statistically insignificant  (p < 0.294). 

Educational levels distribution, the study demonstrated that the highest percentage of UDM verses 

CDM was among  patients had attained the college education and scored 75% (69 out of 92 

patients), UDM according to education levels and gender considered statistically significance (p < 

0.0001) and showed highest  frequency of UDM among males attained college education 55.1%  

while the females in the same group scored 44.9% and considered the lowest frequency among 

females in the study, the results reversed among the illiterate group, the illiterate females scored  

0%

50%
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19-31
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50% 48.9%
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the highest frequency of UDM 92.3% and the illiterate males recorded the lowest frequency among 

males in the study. 

 

Figure 2: UDM verses Education & gender among diabetic patients  

 

Occupational distribution, the frequency of UDM was higher among the working group and 

account 68.6% (105 out of 153) versus 65.6% (162 out of 247) non-working group. Further 

analysis of the uncontrolled group a significant relation was detected when the glycemic control 

distributed against sex and the current working status, the study noticed that UDM had female 

predominance among the non-working group accounted 75.1% (133 out of 177) and male 

predominance in working group scored 67.8% of male patients had UDM (61 out of 90). The 

results considered statistically significant (p < 0.001), the same statistical significance (p < 0.001) 

observed with further analysis of the uncontrolled group alone in respect to occupation and age 

where UDM recorded in almost all nonworking group starting from age group 45-57 years in direct 

proportional manner with age and the current work and the peak frequency of UDM scored  87.5% 

(28-32) at (71-83) years of the corresponding age group whereas the peak frequency of UDM 

among the working group existed at the age group (32-44 years) and account 80.90% (38 out of 47) 

patients in inverse proportion relationship with age and the current work status. 

 

Figure 3: Distribution of UDM according to occupation and age 
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Drug history of anti-hyperglycemic agents, in the study group showed that 41.8% (167 out of 400) 

diabetic patients treated with oral hypoglycemic agents (OHAs) and in cross tabulation of glycemic 

control and drug history of anti-hyperglycemic therapy, demonstrated that the patients receiving 

insulin therapy had the highest frequency of UDM and patients on OHAs  had lowest frequency of 

UDM . The  results considered statistically significant (p <  0.042). 

 

Figure 4: Distribution of glycemic control according to drug history of anti-diabetic therapy 

Adherence to treatment and follow-up among the study group showed 71.2% (285 out of 400) 

patients were adherent, in cross-tabulation of the glycemic control with the adherence to the 

therapy and follow –up (figure 6) revealed that 59.3% (169 out of 285) of adherent patients had 

UDM, while 85.2% (98 out of115) of non-adherent patients had UDM. The results considered 

statistically significant (p < 0.0001). 

 

 

Figure 5:  The relationship between glycemic control and adherence to treatment and follow up 

Dietary consultations distribution showed 75.2% (301 out of 400 patients) did not have dietary 

consultations and 67.8% (204 out of 301) of patients had UDM did not receive any dietary 

consultation while 63.6% (63 out of 99) had UDM despite dietary consultation advices. The results 

did not show statistical significance (p < 0.448). 

Dietary adherence distribution showed that 67.8% (271 out of 400) were not adherent to the diet, 

and 32.2% (129 out of 400) were adherent to the diet. Study showed that 208 out of 271 non- 

dietary adherent patients (76.8%) had UDM while 59 out of 129 adherent patients (45.3%) had 

UDM. The results statistically significant (p < 0.001).  
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Figure 6: Dietary adherence distribution of UDM verses CDM in diabetic patients 

Smoking distribution showed that 331(82.8%)  were non-smoker patients, all smokers and the ex-

smokers were males. The study demonstrated that the highest percentage of UDM according to 

smoking distribution (figure 8)  was among the ex-smoker patients and recorded 80% (12 out of 15 

patients), p was considered statistically insignificant (p < 0.538) but cross-tabulation of smoking 

and gender with the investigated glycemic control the results were statistically significant (p < 

0.0001).  

 

 

Figure 7: Smoking distribution in diabetic patients according to glycemic control 

Exercise distribution among the studied group showed that the glycemic control was lost in both 

groups, 122 (63.2%) out of 400 were exercising had UDM and 145 (70%) out of 400 were not 

exercising and presented with UDM. The results did not show statistical significance (p < 0.661). 

Causes of non-exercising among the study group attributed to laziness 18.2% (73 out of 207), 

aging 6.8% (27 patients) and other non- specific causes accounted 26.8% (107 out of 207). The 

other causes for non-exercising according to the patients point view mainly related to unsafe 

environment and the associated chronic disease as gartheropathy. The glycemic control was lost 

among the non-exercising group (figure 11) and the peak frequency of UDM recorded among  

patients presented with laziness and scored 78.1% (57 out of 73), causes of  non-exercising was  

statistically  significant (p < 0.038). 
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Figure 8: Distribution of the Causes of UDM among non- exercising population  

 

Psycho-motional events distribution of the study group composed of 56.8% of the patients (227 out 

of 400) reported psycho-motion derangements, the study demonstrated that the percentage of UDM 

verses CDM was higher among patients had psycho-motion derangement and  scored  69.2% (157 

out of  227), p < 0.241. In cross-tubulation of psycho-motional events and gender with glycemic 

control levels (figure 14), the results demonstrated that the females had more UDM in association 

with psycho-motion derangements  and showed statistical significance (p < 0.0001).   

 

 

Figure 9: cross tabulation of psycho-motion and gender with the glycemic control 

Family history distribution showed that 68.5% (274 out of 400) patients had positive family history 

for diabetes, in cross-tabulation of the glycemic control with family history distribution (figure15) 

revealed that 69.7% (191 out of 274) of the patients had UDM, while 60.3 % (76 out of 126) of the 

patients had UDM. The results did not show statistical significance (p < 0.064).  

Body mass index distribution showed that the mean weight was 78.81 + 1.53 kg and the mode  was 

70 kg while  the mean height was 1.61 ± 0.07 m and the mode was 1.60 m, regardless of the age 

and gender. 
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Figure 10: Obesity Distribution according to BMI of diabetic patients 

 

Glycemic control and obesity, the study showed that UDM were more evident among the obesity 

group and scored 72.8% (155 out of 213) followed by overweight group 62.6% (72 out of 115) and 

patients with normal body weight recorded 55.6% (40 out of 72). The results were statistically 

significant (p < 0.015). 

 

 

 

Figure 11: Glycemic control and BMI distribution of diabetic patients 

 

Co-morbidity distribution showed that hypertension was most common among the study group 

followed by artheropathy, in cross tabulation of UDM and hypertension with the duration of  

diabetes (figure 12), the results showed statistical significance (p < 0.004), the peak frequency of 

reported hypertension seen in patients had diabetes duration of (10-19 years) and recorded 33.6% 

(49 out of 146) patients. With tracing UDM among the group revealed that patients with 

Hypothyroidism had the highest frequency of UDM (78.6%, p < 0.119), all results of the associated 

co-morbidity were statistically insignificant . 
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Recurrent infection and the main complaint distribution in the study group showed that 53.5% (214 

out of 400 patients) had no specific illness, and UDM were more evident among patients had skin 

infections and scored 85.7% (12 out of 14 patients). The results were statistically not significant (p 

< 0.238). 
 

 

Figure 12: Cross- tabulation of UDM with hypertension and duration of diabetes 

 

 

Discussion  
 

American Diabetic Association (ADA) 

defined the poorly controlled diabetes as 

having a (HbA1c) of > 7%, pre-prandial 

capillary plasma glucose > 130 mg/dl and 

peak postprandial capillary plasma glucose of 

> 180 mg/dl (42). The study considered  FBS 

testing for the investigated patients  due to  

lack of  HbA1c standardization in the local 

laboratories and according  to evidence based 

medicine practice guidelines applications  in 

the Libyan medical society, the study 

accepted 130 mg/dl as a cutoff value of the 

test  to categorize the patients accordingly as 

controlled verses uncontrolled diabetes 

mellitus (42). The present study showed that 

out of 400 diabetic Libyan patients 

investigated for FBS 133 patients (33.2%) 

had CDM versus 267 patients (66.8%) 

presented with UDM, this issue indicated that 

the glycemic control among diabetic patients 

in the primary health clinics was not achieved  

 

in most patients, Low levels of glycemic 

control has been similarly shown in other 

studies done in Malaysia (43), Jordan (44) 

and in other developing countries. Poor 

glycemic control (HbA1c > 7%) was present 

in 65.1% of patients in Jordan according to 

Khattaba et al. (44). In Kuwait, Al-Sultan and 

Al-Zanki reported that 66.7% of the studied 

population had HbA1c ≥ 8% (45). In Saudi 

Arabia, Akbar stated that only 27% of the 

patients reached target level of glycemic 

control (46). In Pakistan, Habib and Aslam 

had found 46.7% of patients had HbA1c > 

7.5% (47). Furthermore, HbA1c reported 

from National Health and Nutrition 

Examination Survey III was > 9% in 24.5% 

of patients (48). In UK, 69% had HbA1c > 

7.5% had reported by Fox and other on 2006 

(49). Most studies  done on Type 2 diabetes 

focused on one specific factor such as 

depression which studied by katon and others 
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(50), or race and its effects on glucose control 

conducted (8). Libyan population composed 

of mixed ethnicity groups and difficult to 

assess the actual race according to 

characteristics of the individual phenotype to 

prove that race may influence the glycemic 

control, also the type the present study (cross 

sectional design) not suitable for assessment 

and evaluation of major depression diagnosis 

and its role in development of UDM, the later 

issue based on the psychiatrist’s opinion.    

Many Studies conducted during the last 

decade have concentrated and reported on the 

prevalence of ‘uncontrolled’ type 2 DM and 

the results of the studies found evidence of 

factors responsible for poor control of 

diabetes but the primary objective in many 

well-conducted studies was not the factors 

responsible for poor control of diabetes, 

Hence, this area requires more attention of 

diabetes researchers (51-56). The present 

study tried to estimate the prevalence of 

(UDM) in Libyan society and to identify and 

evaluate multiple factors leading to UDM as 

one of the primary objectives of the study.    

Although the results of UDM in relation to 

age considered statistically insignificant, 

similar results obtained by Khattaba's study 

(44) which reported the lack of relationship 

between age and poor glycemic control, and 

observed that  the highest percentage of 

UDM had seen among patients aged 50-59 

years and accounted 66.3%(207 out of 312 

patients) in contrast to the present study 

which recorded highest percentage of UDM 

had seen among patients aged 30-39 years of 

age which considered younger age group in 

the study population and accounted 76% (19 

out of 25). Similar relationship between the 

young age and poor glycemic control among 

patients with T2D was observed in a number 

of studies which reported that the younger 

patients with type 2 diabetes need better 

glycemic control, EL-Kebbi et al. studied the 

association of younger age with poor 

glycemic control and documented that 

younger patients were more obese than older 

patients, and  expected to have  more insulin 

resistant, and possibly require more 

aggressive therapy to achieve glycemic 

control (57), Nichols et al studied the 

predictors of glycemic control in insulin 

using adult with T2D and similarly concluded 

that younger age and increased emotional 

distress about diabetes were all significant 

predictors of worse glycemic control (58).  

The previously mentioned studies docum-

ented also that younger adults may have 

difficulty attending clinic appointments and 

the  supposed  self-care activities, in addition 

to their over work and family responsibilities; 

they may also be more affected by rapid 

changes in lifestyle as reflected by obesity 

pattern, an indicator of dietary pattern and 

physical activity (59). 

Although female gender in the present study  

was predominant and accounted 66.2% 

versus 33.8% male patients, the results of 

UDM  in relation to the gender in the study 

group showed that  the male patients slightly 

had better glycemic control than females 

(66.7% versus 66.8%, male to female ratio 

respectively), the results showed a similarity  

with Sanal et al. meta-analysis which  

demonstrated that the  elderly male patients 

(> 60 years) having normal BMI patients had 

better control on diabetes. And the same 

study concluded that the younger diabetic 

patients did not care about the disease control 

and the females take the disease only as a 

second priority as compared to males (60). 

Similar results reported by Khattaba et al. 

study which documented that males had 

better glycemic control and the UDM among 

the male versus female group accounted 

63.4% versus 67.1%, respectively. The 

results regarding UDM and gender in the 

present study did not show statistical 

significance similar to that reported by 

Khattaba et al. study. The study showed that 

diabetes was more common among patient 

had restricted educational level to the basic 

teaching school with peak frequency of 

diabetes was 35% then followed by illiterate 

diabetic patients in the study group that 

recorded 26.2%. The UDM more evident in 

the mentioned groups, with female predo-

minance in almost all educational level 

except at the college level where the male 

gender showed higher frequency of UDM and 
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the illiterate male patient had the lowest 

frequency rate of UDM. The possibility of 

defective diabetes knowledge among highly 

educated male patients might be considered 

as a pitfall in their education, in contrast to 

the illiterate male whom acknowledge their 

defective educational shortness and seek the 

best advices regarding their sickness so that 

they modify and upgrade their knowledge 

about diabetes .this just point of view and 

should be traced and investigated in forward 

researches in order to upgrade the ongoing 

daily practice. Controversial  results obtained  

by Elkharam et al. study which stated that  

diabetes knowledge and adherence to health 

advice among Adults with diabetes in Libya 

is very poor especially among females and 

those classed as illiterate within the study 

(61). In contrast to the present study, the 

better glycemic control seen in Japan and 

Germany might be because of the higher 

literacy rate in developed countries, and 

consequently better knowledge about the 

disease (62, 63). Obesity and T2DM are 

chronic conditions and both of them need 

long-term management strategies. Obesity is 

defined as excess body fat and now 

recognized as a disease in its own right (64). 

WHO observed that 80–90% of people 

diagnosed with DMT2 also diagnosed obese 

as well (65, 66). Obesity is a global epidemic 

resulting in major morbidity and premature 

death. Elmehdawi and Albarsha (67) stated 

that 64% of Libyan adults are either 

overweight or obese, obesity progressively 

increasing with age and two times more 

common among Libyan women than men 

(67). The present study observed strong 

relationship between obesity and diabetes, the 

results showed a similarity with Mohsen's 

study which documented that the incidence of 

obesity was higher in people with diabetes 

(68). The present study recorded 53% and 

~29% of the studied group had obesity and 

overweight respectively and UDM among 

them as 72% and 62% respectively, the result 

showed statistical significance between UDM 

and BMI and similarity with Khattaba's study 

that found 69.5% of the obese patients had 

poor glycemic control and the obtained for  

their BMI results (44). The prevalence of 

obesity has been increasing worldwide and 

now considered a common problem resulting 

from a sedentary lifestyle that includes 

excessive television viewing, insufficient 

physical activity and the high consumption of 

fatty foods. The present study did not 

reported significant association between 

UDM and exercising although the causes of 

defective exercise showed statistical 

significance. Several Studies demonstrated 

that numerous factors affecting the attitude  

to exercising  in diabetic patients include 

physical factors (69, 70) such as age, sex and 

BMI; psychosocial factors (71) and life-

related environmental factors (72, 73). In a 

previous study done in Libya, Etobgi reported 

that Libya has the highest prevalence of 

T2DM in North Africa and in the Arab world. 

he reported that Type 2 diabetes affected > 

70%  of Libyan adult population and the most 

possible cause is eating habit (74), similar 

results obtained in Malaysia by Eid et al.  that 

among the reasons have been suggested for 

the poor glycemic control are a local diet that 

is high in carbohydrates, a lack of physical 

activity and a lack of knowledge about 

diabetes and its treatment (75). In short, the 

present study indicate significant association 

between UDM and defective exercising and 

the high obesity rates among  most of diabetic 

Libyan patients, these finding were  

considered as modifiable risk factors in UDM  

populations that targeted to improve the 

glycemic control. Despite the importance of 

diet and exercise in control of diabetes, only a 

small percentage of T2D patients were 

adherent to diet and exercise regimes. The 

barriers to exercise in the study group are 

attributed mainly to unsafe environment 

during the last 5 years, existing chronic 

diseases mainly artheropathy, old age, 

laziness and lack of time.  Regarding duration 

of diabetes the study showed the longer 

duration of diabetes was associated 

significantly with poor glycemic control. The 

control lost  progressively  with time and  the 

highest  percentage  of UDM existing  among 

patients had  10-19 years duration of diabetes. 

This finding is consistent with that reported 

http://www.ljmr.com.ly/


ISSN: 2312-5365 print                      LJMR.com.ly                    ISSN: 2413-6069 online 

15                                                                                                          Vol. 10, No. 1: Year 2016 

  

by Khattaba (44) and other studies (76-78), 

the possible reasons for the deranged 

glycemic control attributed mainly to   

progressive impairment of insulin secretion 

with time due to β-cell failure, which makes 

the response to diet alone or oral agents 

unlikely  as proved by UKPDS study group 

(79). The relation between duration of 

diabetes and exercise had previously reported 

to be a factor in determining the level of 

glycemic control (80-83). Tong's study also 

proved that patients with longer duration of 

diabetes and more complex treatment 

regimens were associated with poorer 

glycemic control (48). Thus, as the disease 

progresses, most patients require an increase 

in their pharmacotherapy to maintain 

glycemic control (85). Regarding drug history 

of anti-diabetic agents history, the present 

study showed statistical significance , the best 

glycemic control was achieved by patients on 

oral hypoglycemic agents (OHAs), followed 

by those on a combination of OHAs and 

Insulin. Patients receiving insulin therapy 

alone had the highest score of UDM 

compared with those receiving OHAs or a 

combination of OHAs and insulin. In Libya 

both sulphonylureas and metformin are 

widely used as first-line hypoglycemic 

therapy and the popularity of sulphonylureas 

has decreased, and metformin is now a more 

common choice. However, Cook's study 

showed that more than 80% of patients do not 

consistently maintain HbA1c control 2 years 

after initial monotherapy with metformin or 

sulphonylureas (86). And patients who 

treated by combination therapy of OHAS and 

insulin had more progressive disease and over 

time required more aggressive management 

to achieve the glycemic control, this finding 

reflects the fact that diabetes deteriorations 

over time, and the need for higher doses or 

additional medications increases subseq-

uently. Additional causes of deranged 

glycemic control in patients treated by  

combination therapy attributed  mainly to 

factors that affecting the proper timing of  

insulin  initiation in treatment regimens  these 

factors include fear of the patients from the 

injection, inappropriate dosing, frequent 

hypoglycemic attacks, defective insurance 

that affecting the availability of the 

medications,  shortness of insulin  in public 

pharmacy, defective knowledge of some 

healthcare providers for the different kinds of 

insulin preparations that mandate individ-

ualization of the therapy  for the different 

patients. In this study the adherence to 

treatment and follow upshowed statistical 

significance, poor glycemic control  in the 

study group more common among patients 

who were not adherent for medications. 

Therefore, patients should be motivated to 

use the medications as prescribed. Patients 

managed with a combination treatment of 

OHAs and insulin requires more aggressive 

treatment and monitoring, both in terms of 

adequate dosing and improved adherence, to 

achieve better outcomes. Studies showed that 

the effectiveness of drug treatment depends 

primarily on the efficacy of the prescribed 

treatment and adherence of the patient to the 

treatment (87). The task of non-adherence is 

not a simple matter and difficult to evaluate, 

as it is multi-factorial and might include cost, 

health belief, dosing frequency, personality 

disorders and patient–provider relationship 

(88). In this study psycho-emotional events 

did not illustrate statistical significance with 

UDM, whereas, the results of the other 

clinical trials has controversial issues (89-92). 

Smoking is common among diabetic patients 

as in the general population and show male 

gender predominance in the study group, 

smoking greatly amplifies macro-vascular 

risk in diabetic subjects (the 10-year mortality 

rate mainly from myocardial infarction is 

about 50% higher than in diabetic non-

smokers and twice as high as in non-diabetic 

non-smokers) and accelerate the progression 

of nephropathy and retinopathy. 

 

 

http://www.ljmr.com.ly/


ISSN: 2312-5365 print                      LJMR.com.ly                    ISSN: 2413-6069 online 

16                                                                                                          Vol. 10, No. 1: Year 2016 

  

References            

1. American Diabetes association Diagnosis and classification DM (2008) Diabetes care 

31(1) Jan S55.  

2. Chantal Simon, Hazal Everett, Francoise Van Drop (2010) Oxford handbook of general 

practice 3rd edition. New York .oxford university press, 12: pp.353-362. 

3. American academy of ophthalmology retina panel (2008) Preferred practice pattern 

guidelines: diabetic retinopathy. San Francisco, American Academy of Ophthalmology, 

Available online from http://one.aao.org/CE/PracticeGuidelines/PPP_Content.aspx?cid= 

d0c853d3-219f-487b-a524-326ab3cecd9a 

4. Centers for Disease Control and Prevention (2011) National diabetes fact sheet: national 

estimates and general information on diabetes and prediabetes in the United States,. 

Atlanta, GA: U.S. Department of Health and Human Services, Centers for Disease 

Control and Prevention.  

5. Tao Le, Christine Dehlendorf, Michael Mendoza, Cynthia Ohata (2008) First aid for the 

family medicine board –international edtion. Singapore; Mcgraw Hill, 4: 80. 

6. Wallace TM and Matthews DR(2000) Poor glycemic control in Type 2 diabetes, 

conspiracy of disease, suboptimal therapy and attitude. Quarterly J Med, 93: 369-374. 

7. Rhee MK, Slocum W, Ziemer DC (2005) Patient adherence improves glycemic control. 

Diabetes Educator, 31: 240-250. 

8. Fox KM, Gerber RA, Bolinder B, Chen J and Kumar S (2006) Prevalence of inadequate 

glycemic control among patients with Type 2 diabetes in the United Kingdom general 

practice research data base: A series of retrospective analysis of data from 1998 through 

2002. Clinical therapeutics. 28(3): 388-395.  

9. Lachin JM, Genuth S, Nathan DM, Zinman B and Rutledge BN (2008) Effect of glycemic 

exposure on the risk of microvascular complications in the diabetes control and 

complications trial revisited. Diabetes. 57: 995-1001. 

10. Ghazanfari Z, Niknami S, Ghofranipour F, Larijani B and Agha-Alinejad H (2010) 

Determinants of glycemic control in female diabetic patients: a study from Iran. Lipids in 

Health and Disease 9: 83. 

11. Frier BM and Fisher M (2007) Davidson`s principle and practice of medicine 20th ed Inc:  

part 2 practice of  medicine-2: 836-838 . 

12. Holman RR (1998) Assessing the potential for alpha-glucosidase inhibitors in prediabetic 

states. Diabetes Res Clin Pract. 40, S21-S25.  

13. U.K. Prospective Diabetes Study Group (1995) U.K. prospective diabetes study 16. 

Overview of 6 years' therapy of type II diabetes: a progressive disease. Diabetes.;44:1249-

1258.  

14. Ramlo-Halsted BA, Edelman SV (1999) The natural history of type 2 diabetes. 

Implications for clinical practice. Prim Care. 26:771-789.  

15. Nathan DM (2002) Clinical practice. Initial management of glycemia in type 2 diabetes 

mellitus. N Engl J Med. 347: 1342-1349.  

16. Chiasson JL, Josse RG, Gomis R, Hanefeld M, Karasik A and Laakso M (2003) Acarbose 

treatment and the risk of cardiovascular disease and hypertension in patients with 

impaired glucose tolerance: the STOP-NIDDM trial. JAMA. 290: 486-494.  

17. Malmberg K, Ryden L and Wedel H (2005) Intense metabolic control by means of insulin 

in patients with diabetes mellitus and acute myocardial infarction (DIGAMI 2): effects on 

mortality and morbidity. Eur Heart J. 26: 650-661.  

18. Selvin E, Marinopoulos S, Berkenblit G, Rami T, Brancati FL, Powe NR and Golden SH 

(2004) Meta-analysis: glycosylated hemoglobin and cardiovascular disease in diabetes 

mellitus. Ann Intern Med. 141(6): 421-431. 

http://www.ljmr.com.ly/


ISSN: 2312-5365 print                      LJMR.com.ly                    ISSN: 2413-6069 online 

17                                                                                                          Vol. 10, No. 1: Year 2016 

  

19. UK Prospective Diabetes Study Group (1998) Effect of intensive blood-glucose control 

with metformin on complications in overweight patients with type 2 diabetes (UKPDS 

34). The Lancet. 352: 854-865.  

20. UK Prospective Diabetes Study Group (1998) Intensive blood-glucose control with 

sulphonylureas or insulin compared with conventional treatment and risk of complications 

in patients with type 2 diabetes (UKPDS 33). Lancet. 352: 837-853. 

21. The Diabetes Control and Complications Trial Research Group (1993) The effect of 

intensive treatment of diabetes on the development and progression of long-term 

complications in insulin-dependent diabetes mellitus. N Engl J Med. 329: 977-986.  

22. UK Prospective Diabetes Study (UKPDS) (1991) VIII. Study design, progress and 

performance. Diabetologia. 34: 877-890. 

23. American Diabetes Association (2014) Standards of medical care in diabetes, Diabetes 

Care. 37: 14-80. 

24. Arosemena Coronel M, Sánchez Armijos J, Tettamanti Miranda D, Vasquez Cedeño D , 

Chang A and Navarro Chavez M (2015) Prevalence and risk factors of poorly controlled 

diabetes mellitus in a clinical setting in Guayaquil, Ecuador: A Cross-Sectional Study. Int 

J Diabetes Clin Res. 2; 4 ISSN: 2377-3634. 

25. World Health Organization (2015) Diabetes, Descriptive note no: 312. 

26. Lopez-Carmona J, Ariza-Andraca C and Rodriguez-Moctezuma J (2003) Construcción y 

validacióninicial de uninstrumentoparamedir el estilo de vida en pacientes con diabetes 

mellitus tipo2. Salud Pública Méx 45: 259-268. 

27. Rothman K (2015) Causal inference, Boston University School of Public Health. 

28. Cramer JA (2004) A systematic review of adherence with Medications for diabetes. 

Diabetes Care. 27: 1218-1224. 

29. Ganiyu AB, Mabuza LH, Malete NH, Govender I and OgunbanjoGA (2013) Non-

adherence to diet and exercise recommendations amongst patients with type 2 diabetes 

mellitus attending extension II clinic en Botswana. Afr J Prm Health Care Fam Med 5: 1-

6. 

30. Garcia-Perez LE, Alvarez M, Dilla T, Gil-Guillen V and Orozco-Beltran D (2013)  

Adherence to therapies in patients with type 2 diabetes. Diabetes Ther. 4: 175-194. 

31. Martínez YV, Prado-Aguilar CA, Rascón-Pacheco RA and Valdivia-Martínez JJ (2008) 

Quality of life associated with treatment adherence in patients with type 2 diabetes: A 

cross sectional study. BMC Health Services Res. 8: 164. 

32. Voorham J, Haaijer-Ruskamp FM, Wolffenbuttel BH, Stolk RP and Denig P (2011) 

Medication adherence affects treatment modifications in patients with type 2 diabetes. 

Clin Ther. 33: 121-134. 

33. Ho PM, Rumsfeld JS, Masoudi FA, McClure DL and Plomondon ME (2006) Effect of 

medication nonadherence on hospitalization and mortality among patients with diabetes 

mellitus. Arch Intern Med. 166: 1836-1841. 

34. Chan WB, Chan JC, Chow CC, Yeung VT and So WY (2000) Glycaemic control in type 

2 diabetes: the impact of body weight, beta-cell function and patient education. QJM 93: 

183-190. 

35.  Mau MK (2013) Characteristics of patients withtype 2 

diabetes mellitus in two rural, medically underserved communities. Hawaii J Med Public 

Health 72: 191-196. 

36. Siddiqui FJ, Avan BI, Mahmud S, Nanan DJ and Jabbar A (2015) Uncontrolled diabetes 

mellitus: prevalence and risk factors among people with type 2 diabetes mellitus in an 

Urban District of Karachi, Pakistan. Diabetes Res ClinPract. 107: 148-156. 

37. Grant RW, Devita NG, Singer DE and Meigs JB (2003) Polypharmacy and medication 

adherence in patients with type 2 diabetes. Diabetes Care. 26: 1408-1412. 

http://www.ljmr.com.ly/


ISSN: 2312-5365 print                      LJMR.com.ly                    ISSN: 2413-6069 online 

18                                                                                                          Vol. 10, No. 1: Year 2016 

  

38. American Diabetes Association (2014) Executive Summary: Standards of  Medical Care 

in Diabetes-2014. Diabetes Care 37: 5-13.  

39. Ahmad NS, Ramli A, Islahudin F and Paraidathathu T (2013) Medication adherence in 

patients with type 2 diabetes mellitus treated at primary health clinics in Malaysia. Patient 

Prefer Adherence 7: 525-530.20. Guayaquil con 2'291.158 de habitantes (2011) El 

Universo. 

40. Eduardo Sabaté, World Health Organization (2003) Adherence to Long-Term Therapies: 

Evidence for Action,Eur J CardiovascNurs December. 2; 4 ,323. 

41. Blackburn DF, Swidrovich J and Lemstra M (2013) Non adherence in type 2 diabetes: 

practical considerations for interpreting the literature. Patient preference adherence 7: 

183-189. 

42. American Diabetes Association (2014) Standards of medical care in diabetes, Diabetes 

Care 37: 14-80. 

43. Ismail IS, Nazaimoon WMW and Wan Mohamad WB (2000) Sociodemographic 

determinants of glycemic control in young diabetic patients in peninsular Malaysia. 

Diabetes Res Clin Pract. 47: 57-69. 

44. Khattaba M, Khaderb YS and Al-Khawaldehd A (2010) Factors associated with poor 

glycemic control among patients with Type 2 diabetes. J Diabetes Complications. 24: 84-

89. 

45. Al-Sultan FA and Al-Zanki N (2005) Clinical epidemiology of Type 2 diabetes mellitus 

in Kuwait.Kuwait Med J. 37(2): 98-104. 

46. Akbar DH (2001) July-September, Low rates of diabetic patients reaching good control 

targets. Eastern Mediterranean Health Journal, 7(4-5), 671-678. 

47. Habib, S. S., &Aslam, M. (2003). Risk factors, knowledge and health statusin diabetic 

patients. Saudi Med J. 24(11): 1219-1224. 

48. Saaddine JB, Cadwell B and Gregg EW (2006) Improvements in diabetes processes of 

care and intermediate outcomes: United States,1988-2002. Ann Internal Med.144(7): 465-

474. 

49. Fox KM, Gerber RA, Bolinder B, Chen J and Kumar S (2006) Prevalence of inadequate 

glycemic control among patients with Type 2 diabetes in the United Kingdom general 

practice research data base: Aseries of retrospective analysis of data from 1998 through 

2002. ClinicalTherapeutics, 28(3): 388-395. 

50. Tazi MA, Abir-Khalil S, Chaouki N, Chergaoui S, Lahmouz F, Sraïri JE and Mahjour J 

(2003) Prevalence of the main cardiovascular risk factors in Morocco: results of  a 

National Survey, 2000. J Hypertens  May, 21(5): 897-903. 

51. Shera, AS, Jawad F, Maqsood A, Jamal S, Azfar M and Ahmed U (2004) Prevalence of 

chronic complications and associated factors in type 2 diabetes. J Pak Med Assoc.; 54: 

54-59 . 

52. Mahmood K and Aamir AH (2005) Glycemic control status in patients with type-2 

diabetes. J Coll Phys Surg Pak. 15: 323-325 . 

53. Basit A, Hydrie, MZ, Hakeem, R, Ahmedani MY and Waseem, M (2005) Glycemic 

control, hypertension and chronic complications in type 2 diabetic subjects attending a 

tertiary care centre. J Ayub Med Coll Abbottabad. 17: 63-68 . 

54. Ahmed N, Jadoon SA, Khan RM, Mazahar Ud. D and Javed M (2008) Type 2 diabetes 

mellitus: how well controlled in our patients?. J Ayub Med Coll Abbottabad. 20: 70-72. 

55. Khan DA, Saeed M and Khan FA (2009) Is glycemic control in patients with type-2 

diabetes in  Rawalpindi improving?. J Ayub Med Coll Abbottabad. 21: 62–65. 

56. Khowaja K and Waheed H (2010) Self-glucose monitoring and glycaemic control at a 

tertiary care University hospital, Karachi, Pakistan. J Pak Med Assoc.; 60: 1035-1038. 

http://www.ljmr.com.ly/


ISSN: 2312-5365 print                      LJMR.com.ly                    ISSN: 2413-6069 online 

19                                                                                                          Vol. 10, No. 1: Year 2016 

  

57. EL-Kebbi IM, Cook CB and Ziemer DC (2003) Association of younger age with poor 

glycemic control and obesity in Urban African Americans with Type 2 diabetes. Archives 

of Internal Medicine. 163: 69-75. 

58. Nichols GA, Hillier TA, Javor K and Brown JB (2000) Predictors of glycemic control in 

insulin using adult with Type 2 diabetes. Diabetes Care. 23(3): 273-277. 

59. Monane M, Bohn RL, Gurwitz, JH Glynn RJ Levin R and Avorn J (1996) Compliance 

with antihypertensive therapy among elderly Medicaid enrollees: the roles of age, gender, 

and race. Am J Public Health. 86: 1805-1808. 

60. Sanal TS,  Nair NS and Adhikari PI (2011) Factors associated with poor control of type 2 

diabetes mellitus: A systematic review and Meta-analysis. J Diabetol. 3: 1. 

61. Elkharam WM, Khatri R,  Wallymahmed AH, Gee IL and Elhisadi T (2013) Knowledge 

of and Adherence to Health Advice among Adults with Diabetes in Libya.Ibnosina J Med 

Biomed Sci. 5 (3):  available at.http://journals.sfu.ca/ijmbs/index. php/ijmbs/article 

/view/355/651 

62. Reisig V, Reitmeir P, Döring A, et al. (2007) Social inequalities and outcomes in type 2 

diabetes  in the German region of Augsburg. A cross-sectional survey.Int J Public Health; 

52: 158-165. 

63. Arai K, Hirao K, Matsuba I, et al. (2009) The status of glycemic control by general 

practitioners and specialists for diabetes in Japan: a cross-sectional survey of 15652 

patients with diabetes mellitus. Diabetes Res Clin Pract; 83:  397-401. 

64. Fatani HH, Mira SA, el-Zubier AG,( 1987) Prevalence of diabetes mellitus in rural Saudi 

Arabia. Diabetes Care, 10: 180-183.  

65. World Health Organization: Diabetes. Fact sheet N°312. http://www.who.int/mediacentre 

/factsheets/fs312/en/ 

66. World Health Organization. Obesity. 2008. Available from: http://www.who.int/topics/ 

obesity/en/ [cited 30 June 2012] 

67. Elmehdawi RR and Albarsha AM (2012) Obesity in Libya: a review. Libyan J Med.; 7: 

10.3402/ljm.v7i0.19086. Published online 2012 Aug 14. 

68. Mohsen AF et al. (1998) Diabetes mellitus as a health problem in Saudi Arabia. East 

Mediterr Health J, 4: 58-67. 

69. Plotnikoff RC, Taylor LM, Wilson PM, et al. (2006) Factors associated with physical 

activity in Canadian adults with diabetes. Med Sci Sports Exerc, 38: 1526-1534. 

70. Delahanty LM, Conroy MB, Nathan DM (2006) The diabetes prevention program 

research group psychological predictors of physical activity in the diabetes prevention 

program. J Am Diabetic Assoc, l06: 698-705. 

71. Korkiakangas EE, Alahuhta MA and Laitinen JH (2009) Barriers to regular exercise 

among adults at  high risk or diagnosed with type 2 diabetes: a systematic review. Health 

Promot Int, 24: 416-427. 

72. DeGreef K, Van Dyck D, Deforche B et al. (2011) Physical environmental correlates of 

self-reported and objectively assessed physical activity in Belgian type 2 diabetes 

patients. Health Soc Care Community. 19: 178-188. 

73. Murano I, Asakawa Y, Mizukami M et al. (2014) Factors increasing physical activity 

levels in diabetes mellitus: a survey of patients after an inpatient diabetes education 

program. J Phys Ther Sci. 26: 695-699. 

74. A Eltobgi (2009) Libya has the highest prevalence of diabetes mellitus type 2 in North 

Africa and in the Arab world, Endocrine Abstracts,19 P138 . 

75. Eid M, Mafauzy M and Faridah AR. (2004) Non-achievement of clinical targets in 

patients with type 2 diabetes mellitus. Med J Malaysia; 59: 177-184. 

76. Benoit SR, Fleming R, Tsimikas AP and Ming JI (2005). Predictors of glycemic control 

among patients with Type 2 diabetes: A longitudinal study. BMC Public Health, 5, 36-45. 

http://www.ljmr.com.ly/
http://www.who.int/mediacentre
http://www.who.int/topics/


ISSN: 2312-5365 print                      LJMR.com.ly                    ISSN: 2413-6069 online 

20                                                                                                          Vol. 10, No. 1: Year 2016 

  

77. Valle T, Koivisto A, Reunanen A, Kangas T and Rissanen A (1999) Glycemic control in  

patients with diabetes in Finland. Diabetes Care. 22 (4): 575-579. 

78. Verma M, Paneri S, Badi P and Raman G (2006) Effect of increasing duration of diabetes  

mellitus Type 2 on glycated hemoglobin and insulin sensitivity. Indian J Clin Biochemist. 

21(1): 142-146. 

79. UKPDS Group. (1998) Intensive blood glucose control with sulphonylurea or insulin 

compared with conventional treatment and risk of complication in patients with type 

diabetes (UKPDS 33). Lancet. 352, 837-853. 

80. Nichols GA, Hillier TA, Javor K and Brown JB (2000) Predictors of glycemic control in 

insulin-using adults with type 2 diabetes. Diabetes Care. 23: 273-277. 

81. Aloulou A, Hamden K, Elloumi D, Ali MB, Hargafi K, Jaouadi B et al (2012) 

Hypoglycemic and antilipidemic properties of kombucha tea in alloxan-induced diabetic 

rats. BMC Complement  Altern Med. 12: 63 

82. Luo XY, Li NN and Liang YR (2013) Effects of Ilex latifolia and Camellia sinensis on 

cholesterol and circulating immune complexes in rats fed with a high-cholesterol diet. 

Phytother Res. 27: 62-65. 

83. Haidari F, Shahi, MM, Zarei M, Rafiei H and Omidian K (2012) Effect of green tea 

extract on body weight, serum glucose and lipid profile in streptozotocin-induced diabetic 

rats. A dose response study. Saudi Med J. 33, 128-133 

84. Tong PC, Ko GT, So WY et al. (2008) Use of anti-diabetic drugs and glycemic control in  

type 2 diabetes. The Hong Kong Diabetes Registry. Diabetes Res Clin Pract. 82, 346-352. 

85. UK Prospective Diabetes Study UKPDS) Group (1998) Effect of intensive blood-glucose 

control with metformin on complications in overweight patients with type 2 diabetes 

(UKPDS 34. Lancet. 352: 854-865. 

86. Cook MN, Girman CJ, Stein PP et al. (2007) Initial monotherapy with either metformin 

or sulphonylureas often fails to achieve or maintain current glycemic goals in patients 

with Type 2 diabetes in UK primary care. Diabetes Care. 24: 350-358. 

87. Knobel H, Carmona A, Grau S et al. (1998) Adherence and effectiveness of highly active 

antiretroviral therapy. Arch Intern Med. 158: 1949-1953. 

88. Leichter SB (2005) Making outpatient care of diabetes more efficient: analyzing 

noncompliance. Clin Diabetes. 23: 187-190. 

89. Kaur G, Tee GH, Ariaratnam S, Krishnapillai AS and China K (2013) Depression anxiety 

and stress symptoms among diabetics in Malaysia: a cross sectional study in an urban 

primary care setting. BMC Fam Pract. 14. 

90. Robertson SM, Amspoker AB, Cully JA, Ross EL and Naik AD (2013) Affective 

symptoms and change in diabetes self-efficacy and glycaemic control. Diabet Med. 30: 

e189–e196. 

91. Smith KJ, Gariepy G, Pedneault M, Beland M, Clyde M and Schmitz N (2013) Exploring 

the association of psychological status with self-rated diabetes control: results from the 

Montreal evaluation of diabetes treatment study. Psychosomatics, 54: 35–43 

92. Gois C, Dias VV, Raposo JF., do Carmo I and Barbosa A (2012) Vulnerability to stress, 

anxiety and depressive symptoms and metabolic control in type 2 diabetes. BMC Res 

Notes. 5: 271. 

93. Davidson MB, Schriger DL (2010) Effect of age and race/ethnicity on HbA1c levels in 

people without known diabetes mellitus: implications for the diagnosis of diabetes. 

Diabetes Res Clin Pract. 87: 415-421. 

94. Gulliford MC and Ukoumunne OC (2001) Determinants of glycated haemoglobin in the 

general population: associations with diet, alcohol and cigarette smoking. Eur J Clin Nutr 

55: 615-623. 

http://www.ljmr.com.ly/


ISSN: 2312-5365 print                      LJMR.com.ly                    ISSN: 2413-6069 online 

21                                                                                                          Vol. 10, No. 1: Year 2016 

  

95. Chan WB, Chan JC, Chow CC, Yeung VT, So WY, et al. (2000) Glycaemic control in 

type 2 diabetes: the impact of body weight, beta-cell function and patient education. QJM 

93: 183-190. 

96. Gopinath B, Sri Sai Prasad M, Jayarama NKP (2013) Study of factors associated with 

poor  glycemic control in Type -2 Diabetic patients. GJMEDPH 2: 2. 

97. Ann M. Annis, RN, MPH, Mark S. Caulder, MS, MPH, Michelle L. Cook, MPH, Debra 

Duquette, MS (2005) Family History, Diabetes, and Other Demographic and Risk Factors 

Among Participants of the National Health and Nutrition Examination Survey 1999–

2002.Preventing chronic disease. 2: 2.avaliable at http://www.cdc.gov/pcd/issues/ 2005/ 

apr/04_0131.htm. 

98. Bishop DB, Zimmerman BR, Roesler JS. Diabetes. In: Brownson RC, Remington PL, 

Davis JR (1998) editors. Chronic disease epidemiology and control. 2nd edition. 

Washington (DC): American Public Health Association pp. 421-64. 

99. Harrison TA, Hindorff LA, Kim H, Wines RC, Bowen DJ, McGrath BB et al. (2003), 

Family history of diabetes as a potential public health tool. Am J Prev Med. 24(2):152-

159. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.ljmr.com.ly/
http://www.cdc.gov/pcd/

