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Abstract 

Background: Diabetes mellitus (DM) is a prevalent endocrine disorder commonly associated with dyslipidemia, a 
major cardiovascular risk factor. This study evaluated total cholesterol and triglyceride levels among patients with 
type 2 diabetes mellitus (T2DM) in Zawia city, Libya.  Methods: A cross-sectional study was conducted at the 
Diabetes Center in Zawia city, including 100 adults (50 T2DM patients and 50 non-diabetic controls). Fasting blood 
sugar (FBS), HbA1c, total cholesterol, triglycerides, and uric acid were measured using standard assays. Statistical 
analyses included independent t-tests, one-way ANOVA, and Pearson correlation (p<0.05). Results: Compared 
with controls, T2DM patients had significantly lower total cholesterol (p=0.015), whereas triglycerides did not 
differ (p=0.47). FBS was markedly higher in the diabetes group (p<0.001). HbA1c showed a positive correlation 
with body weight (r=0.259, p=0.039) and was positively associated with age, with no significant sex difference. 
Conclusion: In this cohort, diabetic status was associated with lower total cholesterol but similar triglycerides 
compared with non-diabetic controls. Findings support prioritizing comprehensive risk reduction—glycemic 
optimization and weight management—while assessing lipid fractions beyond total cholesterol. Larger, multicenter 
studies with detailed lipoprotein profiling are recommended. 

Keywords: Type 2 Diabetes Mellitus; Dyslipidemia; HbA1c; Cholesterol; Triglycerides; Cardiovascular Risk; 
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ABSTRACT!

Objective: To determine awareness about osteoporosis in female university students in Lahore Pakistan using 
Osteoporosis Knowledge Assessment Tool (OKAT) and to compare osteoporosis awareness among medical (MBBS) 
and non-medical students. 
 
Methodology: This descriptive cross-sectional study was carried out at Superior University Lahore from February to 
April 2024. OKAT is a validated tool to assess osteoporosis awareness and was employed in this study. Using non-
probability consecutive sampling technique, 110 medical (MBBS) female students and 110 non-medical female 
students aged 18 years and older who gave informed consent were enrolled. Students with present or past history of 
osteoporosis were excluded. Demographic information including age, discipline of study and family history of 
osteoporosis was noted. The OKAT questionnaire was distributed among the students in the form of an online Google 
form. All the data was recorded and analyzed using SPSS version 23. 
 
Results: Mean age of the participants was 21.5±4.0 years and 65 (29.5%) reported positive family history of 
osteoporosis. The mean OKAT score was 10.5±3.9 with 95 (43.2%) and 78 (35.5%) participants having average and 
acceptable knowledge about osteoporosis. Stratification of data revealed significant statistical association of 
Osteoporosis knowledge with age (p-value 0.015) and discipline of study (p-value <0.001) but not with family history 
of osteoporosis (p-value 0.229) 
Conclusion: Age and discipline of study significantly influenced osteoporosis knowledge, while family history had 
no correlation. Despite an average OKAT score of 10.5, there is considerable potential for improving overall 
osteoporosis awareness. 
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ABSTRACT 

Purpose: Omeprazole  is  one of the most commonly prescribed  of protein pump inhibitors (PPIs)  
drugs  which used widely to manage many gastric acid-related conditions such as gastro esophageal 
disease, gastritis, esophagitis, Barrett’s esophagus, Zollinger-Ellison syndrome, peptic ulcer disease, 
nonsteroidal anti-inflammatory drug-associated ulcers, and Helicobacter pylori eradication,  globally 
.Aim of study: to evaluate the adverse effects associated with the long-term use of proton pump 
inhibitors drug( omeprazole). 
 Methodology : a descriptive study for  304  participants were conducted  to fill a questionnaire   to 
evaluate the adverse effect of long term use of omeprazole, data were analyzed statistically by 
SPSSV21. 
Results: positive correlation between UTI infection and   long term use of omeprazole . 66%of people 
who used omeprazole have deficiency in vitamin D, other side effects are showed in long term use of 
omeprazole as gastritis , confusion,. 
Conclusion:   because the improper use of omeprazole as a save drug  more studies need to evaluate 
the risk of long term use of omeprazole. 
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ABSTRACT&

Purpose: This study aimed to assess bacterial contamination in cosmetic contact lenses used by women visiting beauty 
salons in Sabratha city and to evaluate the antibacterial susceptibility of the isolated bacteria.

0eWKoGs: A total of 50 used soft cosmetic contact lenses and 5 new (unused) lenses were collected in April 2023. The 
lenses were swabbed, and samples were incubated in nutrient broth for bacterial isolation, followed by streaking on 
different agar plates (nutrient agar, MacConkey agar, and blood agar). Antibiotic susceptibility was tested using the 
Kirby-Bauer disk diffusion method, with various antibiotics.

5esuOWs: The results showed that all 5 unused lenses were free from contamination, while 43 out of 50 used lenses (86%) 
exhibited microbial contamination. The most commonly isolated bacteria were Pseudomonas aeruginosa (35%), 
Staphylococcus epidermidis (25%), and Staphylococcus aureus (15%), along with other species (11%). Antibiotic 
susceptibility testing revealed that Ciprofloxacin, Cefotaxime, Ceftriaxone, and Imipenem had the highest antibacterial 
effectiveness, with inhibition zones ranging from 26 mm to 30 mm. Gentamycin, Amikacin, and Tobramycin showed 
moderate effectiveness, while Cefuroxime and Augmentin had lower effectiveness. Cloxacillin showed no antibacterial 
activity.

&oQFOusLoQs: The findings emphasize the high risk of bacterial contamination in cosmetic contact lenses, stressing the 
importance of maintaining strict hygiene practices to prevent eye infections. Proper disinfection and storage in sterile 
solutions are crucial for ensuring lens safety and longevity, while effective antibiotic treatments are necessary to control 
bacterial contamination.
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INTRODUCTION: 
Type 2 diabetes mellitus (T2DM) is a chronic 
metabolic disorder characterized by persistent 
hyperglycemia arising from insulin resistance, 
impaired insulin secretion, or both. The prevalence of 
T2DM has been rising worldwide, driven by 
demographic transitions and lifestyle changes, with 
major implications for health systems and 
cardiovascular risk [1,2,8]. Dyslipidemia is among 
the most common metabolic abnormalities 
accompanying T2DM and plays a central role in 
accelerating atherosclerosis and cardiovascular 
disease (CVD) in affected individuals. Diabetic 
dyslipidemia typically presents as a characteristic 
pattern of elevated triglycerides, increased very low–
density lipoprotein (VLDL), low high-density 
lipoprotein cholesterol (HDL-C), and a predominance 
of small dense low-density lipoprotein (LDL) 
particles—even when total LDL-C is not markedly 
elevated [7]. The coexistence of diabetes and 
dyslipidemia markedly increases the risk of 
atherosclerotic CVD; contemporary guidance 
emphasizes comprehensive risk reduction and 
indicates that people with T2DM have substantially 
higher CVD risk than non-diabetic peers [2,11]. In 
North Africa and Libya, the burden of diabetes and 
related metabolic complications is increasing. 
According to the International Diabetes Federation 
(IDF), an estimated 634,800 adults (20–79 years) in 
Libya were living with diabetes in 2025 [8]. Regional 
syntheses similarly highlight high burdens of 
diabetes, metabolic syndrome, and lipid 
abnormalities [5,6]. Within Libya, early reports from 
Benghazi documented frequent metabolic syndrome 
among patients with T2DM, with low HDL as a 
prominent component [9]. However, previous studies 
have documented a significant micronutrient 
deficiency among other vulnerable groups in 
Northwestern Libya, including a high prevalence of 
magnesium deficiency and anemia in pregnant 
women 10], highlighting the multifaceted nature of 
nutritional-metabolic challenges in the 
population."Against this backdrop, the present study 
evaluates total cholesterol and triglyceride levels in 

patients with T2DM in Zawia city compared with 
non-diabetic controls. It explores their associations  
MATERIAL AND METHOD: 
Study Design and Setting: A cross-sectional study 
was conducted at the Diabetes Center in Zawia city, 
Libya. 
Participant Selection: A total of 100 participants were 
enrolled: 50 adults with T2DM and 50 non-diabetic 
controls. T2DM patients were consecutively recruited 
from the center's registry during routine visits. Non-
diabetic controls were recruited from the community 
or other hospital visitors and were confirmed to have 
no prior diagnosis of diabetes (FBS < 126 mg/dL). 
Groups were matched for age and sex. 
Ethical Considerations: The study protocol was 
approved by the Scientific Committee of the Faculty 
of Medical Technology at Sabratha University. 
Written informed consent was obtained from all 
participants prior to their inclusion in the study. 
Data Collection: Demographic and clinical data 
included age, sex, weight, disease duration, treatment 
type, and smoking status. 
Laboratory Analyses: Venous blood was collected 
after an overnight fast. FBS, HbA1c, total cholesterol, 
triglycerides, and uric acid were measured using 
standard clinical chemistry methods (e.g., enzymatic 
colorimetric assays for lipids). Analyses were 
performed on a Mindray BS-200 analyzer; HbA1c 
was measured using accepted clinical protocols. 
Statistical Analysis: Data were analyzed with SPSS 
version 25 (IBM Corp., Armonk, NY, USA). 
Continuous variables are presented as mean ± 
standard deviation (SD). Independent t-tests 
compared diabetic and control groups; one-way 
ANOVA assessed differences across age strata; 
Pearson correlation evaluated associations between 
HbA1c and weight. A two-sided p<0.05 was 
considered statistically significant. 
Results 
Participant Characteristics: In the diabetes group 
(n=50), females represented 66% and males 34%. 
Most patients were older than 50 years. Detailed 
distributions are provided in Table 1 and Table 2 and 
visualized in Figure 1 and Figure 2. 

 

 

 

Table 1. Gender distribution among diabetic patients 
(n=50). 

Gender Frequency Percent 
Female 33 66% 
Male 17 34% 
Total 50 100% 
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Figure 1. Gender distribution among diabetic 
patients. 

 

A pie chart shows females as the largest proportion of 
participants. 

Table 2. Age-group distribution among diabetic patients 
(n=50). 

Age Group (years) Frequency Percent 
30–40 6 12% 
41–50 8 16% 
51–60 16 32% 
>60 20 40% 
Total 50 100% 

Most participants were aged ≥51 years, consistent 
with the typical age profile of T2DM. 

Figure 2. Age-group distribution among diabetic 
patients. 

 
A bar chart illustrates the predominance of older age 
groups in the sample. Biochemical Parameters: Group 
comparisons between non-diabetic controls and 
T2DM patients are summarized in Table 3. As shown 
in Figure 3, FBS was markedly higher in the T2DM 
group, total cholesterol was lower, and triglycerides 
were similar between groups. 

Table 3. Biochemical parameters in non-diabetic controls vs. T2DM patients (mean ± SD). 

Parameter Non-diabetic (Mean ± 
SD) 

Diabetic (Mean ± SD) p-value 

FBS (mg/dL) 103.39 ± 14.12 192.48 ± 85.30 <0.001 
Triglycerides (mg/dL) 127.35 ± 70.00 140.19 ± 102.80 0.47 
Cholesterol (mg/dL) 200.02 ± 45.50 176.34 ± 49.30 0.015 

Between-group differences are provided with p-values from independent t-tests. 

 Figure 3. Comparison of biochemical parameters by group. 
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Grouped bars visualize mean differences between 
non-diabetic and diabetic groups. 
HbA1c by Sex and Age: HbA1c did not differ 
significantly by sex (Table 4; p=0.212), but varied 
across age groups (Table 5; p=0.047). 
Table 4. HbA1c by sex among T2DM patients (mean 
± SD). 

Sex HbA1c (Mean ± SD) p-value 
Male 8.11 ± 1.65 0.212 
Female 8.88 ± 1.61  

No statistically significant difference in HbA1c was 
observed between male and female patients. 
Table 5. HbA1c by age group among T2DM patients 
(mean ± SD). 

Age Group 
(years) 

HbA1c (Mean ± 
SD) 

p-value 
(ANOVA) 

30–40 8.05 ± 1.31 0.047 
41–50 8.47 ± 1.84  
51–60 8.71 ± 1.45  
>60 8.68 ± 1.73  

HbA1c increased with advancing age, with a 
statistically significant overall difference across age 
strata. 
Correlation: HbA1c showed a small positive 
correlation with body weight (Table 6). A scatter plot 
is not displayed because individual-level data were 
not available; the analysis is reported from summary 
statistics. 
Table 6. Correlation between HbA1c and body 
weight among T2DM patients. 

Variables Correlation coefficient 
(r) 

p-value 

HbA1c vs 
Weight 

0.259 0.039 

The positive r indicates higher HbA1c is associated 
with greater body weight in this cohort. 
 
DISCUSSION: 
In this cross-sectional study from Zawia city, patients 
with T2DM exhibited lower total cholesterol but 
similar triglyceride levels compared with non-
diabetic controls, while FBS was markedly higher in 
the diabetes group. The lower total cholesterol among 
patients with diabetes is a notable finding that 
contrasts with the typical metabolic profile but is 
consistent with widespread statin use recommended 
for primary and secondary prevention in T2DM [2,3]. 
Contemporary guidelines, such as those from the 
American Diabetes Association and the ESC/EAS, 
advocate for moderate to high-intensity statin therapy 
in most diabetic patients, which can effectively lower 

total and LDL cholesterol and thereby invert the crude 
differences often observed in cross-sectional 
comparisons [2,11]. 
The lack of a significant difference in triglyceride 
levels, contrary to the classic diabetic dyslipidemia 
profile which features hypertriglyceridemia [7], may 
be attributed to several factors. These include the 
widespread use of lipid-lowering agents, dietary 
variability, or the relatively modest sample size which 
limits statistical power to detect a difference. It is also 
recognized that triglyceride levels exhibit high intra-
individual variability and are strongly influenced by 
recent dietary intake and glycemic control, which 
might have attenuated group differences in this cross-
sectional snapshot [12]. 
HbA1c correlated positively with body weight and 
increased with age, underscoring the 
interconnectedness of glycemic control, adiposity, 
and aging. This aligns with established 
pathophysiological understanding, where greater 
adiposity exacerbates insulin resistance, leading to 
poorer glycemic control [7]. The positive association 
with age could reflect longer disease duration, beta-
cell function decline, or age-related complexities in 
self-management. These findings reinforce the 
importance of weight management as a cornerstone of 
diabetes care and highlight the need for age-aware 
care pathways [2]. A recent study reported a higher 
prevalence of T2DM among females (66%). In 
T2DM patients, prolonged diabetes duration, 
hyperlipidemia, hypertension, and diabetic 
retinopathy have been associated with an increased 
risk of advanced CKD [13]. Interestingly, despite the 
higher prevalence of T2DM in females, previous 
studies suggest that males are more susceptible to 
CKD, potentially due to differences in lifestyle, 
comorbidities, and environmental exposures 
[14].These findings align with contemporary 
guidance emphasizing comprehensive cardiovascular 
risk reduction in diabetes, which includes universal 
consideration of statin therapy and periodic 
assessment of advanced lipid profiles beyond total 
cholesterol (e.g., LDL-C, non–HDL-C, or ApoB) 
[3,11]. From a clinical perspective, our data suggest 
that in this Libyan cohort, routine lipid 
optimization—likely already underway given the 
lower cholesterol—should continue to accompany 
diligent glycemic management and weight control. 
The Libyan context, with its rising diabetes burden 
and specific healthcare challenges as noted by Gana 
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et al. [6], makes this integrated approach particularly 
crucial. 
Future work should incorporate direct measurements 
of HDL-C, LDL-C (or ApoB), and markers of insulin 
resistance to better characterize the atherogenic risk 
in the Libyan population. As highlighted by regional 
reviews [5] and local pilot studies [9], understanding 
the specific nuances of the dyslipidemic pattern in 
North Africa is essential. Therefore, multicenter 
studies with larger sample sizes and detailed lipid and 
medication profiles are strongly recommended to 
improve the generalizability and clinical applicability 
of the findings. 
Strengths of this work include a clearly defined case–
control framework and pragmatic outcomes relevant 
to frontline diabetes care. Key limitations are the 
modest sample size, single-center setting, lack of 

detailed medication data (e.g., statin use), and 
absence of HDL-C/LDL-C fractions. Addressing 
these gaps in future studies would help refine risk 
stratification and inform targeted interventions in the 
region. 
CONCLUSTION: 
Adults with T2DM in Zawia city demonstrated lower 
total cholesterol than non-diabetic controls, similar 
triglyceride levels, and substantially higher FBS. 
HbA1c increased with age and correlated positively 
with body weight. Clinical programs should integrate 
weight management and lipid optimization with 
glycemic control to mitigate cardiovascular risk. 
Larger, multicenter studies with extended lipid 
profiling are warranted. 
FUNDING 
No funding was obtained for this study.  

 
REFERENCES:

1. Saeedi P, Petersohn I, Salpea P, Malanda B, 
Karuranga S, Unwin N, et al. Global and regional 
diabetes prevalence estimates for 2019 and 
projections for 2030 and 2045: Results from the 
International Diabetes Federation Diabetes Atlas, 9th 
edition. Diabetes Res Clin Pract. 2019;157:107843. 

2. American Diabetes Association. Standards of 
Medical Care in Diabetes-2024. Diabetes Care. 
2024;47(Suppl 1):S1-S180. 

3. Mach F, Baigent C, Catapano AL, Koskinas KC, 
Casula M, Badimon L, et al. 2019 ESC/EAS 
Guidelines for the management of dyslipidaemias: 
lipid modification to reduce cardiovascular risk. Eur 
Heart J. 2020;41(1):111-88. 

4. Toth PP, Philip S, Hull M, Granowitz C. Management 
of dyslipidemia in adults with diabetes mellitus: 
recent updates. Curr Cardiol Rep. 2021;23(9):120. 

5. Elhadi M, Elhadi A, Bouhuwaish A, Bin Taher B, 
Alshiteewi FB, Elmabrouk A, et al. Prevalence of 
diabetes and metabolic syndrome in North Africa: a 
systematic review. BMC Public Health. 
2021;21(1):1489. 

6. Gana R, Elbarsha A, Saad M, Alhudiri I, Eltaweel W, 
Alzhrani K, et al. Diabetes care challenges in Libya: 
current status and future needs. Libyan J Med. 
2023;18(1):2256432. 

7. Feingold KR, Grunfeld C. Dyslipidemia in Diabetes. 
In: Feingold KR, Anawalt B, Blackman MR, Boyce 
A, Chrousos G, Corpas E, et al., editors. Endotext 
[Internet]. South Dartmouth 
(MA): MDText.com, Inc.; 2000-. Available 

from: https://www.ncbi.nlm.nih.gov/books/NBK305
900/. 

8. International Diabetes Federation. IDF Diabetes 
Atlas, 10th edition. Brussels, Belgium: International 
Diabetes Federation; 2025. 

9. Alshkri MM, Elmehdawi RR. Metabolic syndrome 
among type-2 diabetic patients in Benghazi-Libya: a 
pilot study. Libyan J Med. 2008;3(4):177-80. 

10. Thwer H, Ali K, Agena M, Said M. Prevalence of Iron 
Deficiency Anemia and Serum Magnesium Among 
Pregnant Women in Zawia City. LJMR [Internet]. 
2025 Jan. 1 [cited 2025 Nov. 2];19(1):228-41. 
Available 
from: https://ljmr.ly/index.php/ljmr/article/view/368 

11. Joseph JJ, Deedwania P, Acharya T, Aguilar D, Bhatt 
DL, Chyun DA, et al. Comprehensive Management 
of Cardiovascular Risk Factors for Adults With Type 
2 Diabetes: A Scientific Statement From the 
American Heart Association. Circulation. 
2022;146(15):e722-e39. 

12. Ginsberg HN, Wang C. The Here, Now and then of 
Hypertriglyceridemia and Cardiovascular Disease. J 
Clin Endocrinol Metab. 2021;106(8):e3117-e28. 

13. Siddiqui K, George TP, Joy SS, Alfadda AA. Risk 
factors of chronic kidney disease among type 2 
diabetic patients with longer duration of diabetes. 
Front Endocrinol (Lausanne). 2022 Dec 
9;13:1079725. doi: 10.3389/fendo.2022.1079725. 
PMID: 36568108; PMCID: PMC9780388.  

14. Said M, Agena M. Prevalence of anemia in dialysis 
patients in Northwestern of Libya. LJMR [Internet]. 

https://mdtext.com/
https://www.ncbi.nlm.nih.gov/books/NBK305900/
https://www.ncbi.nlm.nih.gov/books/NBK305900/
https://ljmr.ly/index.php/ljmr/article/view/368


Al-Fourti.A 
 

Libyan J Med Res. 2025:19-2. 438-443                                                                                                                             443 

2025 May 13 [cited 2025 Oct. 26];16(2-B):129-43. 
Available from: 
https://ljmr.ly/index.php/ljmr/article/view/354  
 
 

https://ljmr.ly/index.php/ljmr/article/view/354

