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Abstract:  

Objective: To determine the effects of folic acid supplementation on biochemical indices of glycemic control i.e. 

HbA1c and fasting blood sugar Type 2 diabetic patients who are on oral antidiabetic agents with previously suboptimal 

control. 

 Material and Method:  It was a Randomized Controlled Trial. 70 patients with Type 2 Diabetes Mellitus. The 

patients were divided into two groups, A and B, each containing 35 patients. Both groups were given the standard care 

of diabetes, including oral hypoglycemic agents and advice on diet control. However, patients in group B were given 

oral folic acid supplementation 5 mg daily for 12 weeks. The effectiveness of the treatments was assessed by 

measuring HbA1c and FBS levels at the start of the study and after 12 weeks of treatment in both groups. 

Results: Total number of patients included in the study was 70. 48.6% were males, while the rest were females. Most 

patients (44.3%) had DM for duration of less than five years. Almost all of the patients were either on dual (metformin 

plus DPP4) or triple (metformin plus DPP4 plus SGLT2 inhibitor) therapy, i.e., 50% and 44.4 %, respectively. The 

mean age was 55.14 ± 10.44 years, while the mean BMI was 30.14 ± 3.65.  A remarkably significant difference in the 

reduction of HbA1C was seen between the two groups with a p value of 0.001 (p=0.001).  

Conclusion: The study provides evidence that folic acid supplementation is a promising adjunctive therapy for T2DM 

patients in lowering fasting blood glucose levels and HbA1C post-treatment.  

 Keywords: Diabetes Mellitus (DM), Glycosated Hemoglobin (HbA1c), Fasting Blood sugar (FBS)  

Introduction: 

Diabetes mellitus (DM) is a chronic metabolic disease which envelops a spectrum of insulin resistance, decreased 

insulin secretion as well as dysregulated glucose metabolism1. The overall incidence of Diabetes Mellitus (DM), a 

primary metabolic disease with inadequate glycemic control, has been markedly increasing. According to International 

Diabetic Federation (IDF), almost 415 million adults had diabetes in 2015 globally and estimates suggest a rise to 642 
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million by 2040.2 In Type 2 Diabetes mellitus, initially, there is insulin resistance. Gradually, the body becomes unable 

to produce enough insulin from beta cells of the pancreas, resulting in hyperglycemia and leading to multiple 

microvascular, macrovascular, and neuropathic complications.3 In Pakistan, the prevalence of Type 2 DM ranges from 

7.6 to 11%, which is progressively increasing, and estimates suggest a rise to 15% by 2030.4 

 Despite conventional treatment with multiple oral hypoglycemic medications, many patients with Type 2 DM suffer 

complications of suboptimal glycemic control but remain reluctant to initiate insulin therapy, highlighting the need 

for adjunctive therapy.5 In patients with DM, raised plasma homocysteine is associated with insulin resistance and 

hyperlipidemia, resulting in aggravation of DM by reversible pancreatic beta cell malfunction and delayed insulin 

synthesis.6 Levels of plasma homocysteine are increased in patients with Diabetes Mellitus as  compared to  patients 

without diabetes.7 Folic acid has been considered a potential adjunctive therapy among many others.it has been 

proposed to have an  advantage in terms of improving blood sugar control as well as in decreasing  the risk of 

complications, intensifying the effectiveness of oral antidiabetic medications, and increasing insulin sensitivity 

through its probable effects in lowering plasma homocysteine levels and antioxidant properties.8 

This study was performed with meticulous care and attention to detail to assess the effectiveness of 12 weeks of oral 

folic acid supplementation and oral hypoglycemic drugs on Glycosylated haemoglobin (HbA1c) and fasting blood 

sugar in type 2 Diabetic patients with inadequate blood sugars control. 

Materials and Methods: 

This study was a randomized clinical trial which was conducted in the Department of Internal Medicine and 

Endocrinology in Federal Government Polyclinic Hospital (FGPC), Islamabad. It was conducted over a period of one 

year from January 2023 to January 2024.  Study was started after approval from the Ethical review Board. A simple 

random sampling technique was used, and 70 patients were included in the study after taking informed consent. All 

patients who had been previously diagnosed with diabetes mellitus with poor glycemic control were included in the 

study. The age of study participants was between 15-80 years.  Type-1 Diabetic patients, patients with Type 2 Diabetes 

but on insulin therapy, patients with chronic liver disease (CLD) or chronic kidney disease (CKD), all patients with 

chronic diarrhea, anemia due to any cause, pregnant patients, patients with history of lactation, any history of drug 

abuse, and patients with poor adherence to treatment as well as those lost to follow-up were excluded from the study. 

The patients were divided into two groups, group A and group B. Patients were included in either group randomly by 

lottery. There were total of 70 patients with 35 patients in each group. Both groups were given the standard care of 

diabetes, including oral antidiabetic agents along with advice on diet control as well as lifestyle modification. The 

only difference between two groups was that patients in group B were given 5 mg of folic acid orally on daily basis 

beyond other treatment for diabetes for a total duration of 12 weeks. 

The comparison of effectiveness of the treatments was done among both groups, at the start of treatment and after a 

period of three months by assessing glycosylated hemoglobin (HbA1c) and fasting blood sugar (FBS) levels. A data 

collection form (Performa) was used to collect information regarding, gender, group assignment, total duration of 

Type 2 Diabetes Mellitus (T2DM), Body Mass Index (BMI), and the type of oral antidiabetic drugs used. Patient 

confidentiality was strictly maintained. Data analysis was performed using the Statistical Package for the Social 

Sciences version 26 (SPSS Inc., Chicago, USA). The Frequency and Percentage were calculated for qualitative 

variables, including gender and efficacy. The Mean and Standard Deviation were calculated for quantitative variables 

like age. Independent sample T-tests were used to measure the significance of the difference in glycemic control 

between the two groups. A p-value of less than 0.05 was considered statistically significant. 
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Results: 

A total number of 70 patients were included in the trial; 48.6% were males, while the rest were females. Most patients 

(44.3%) had DM for a duration of less than five years. Almost all of the patients were either on dual (metformin plus 

DPP4) or triple (metformin plus DPP4 plus SGLT2 inhibitor) therapy, i.e., 50% and 44.4 %, respectively. The mean 

age was 55.14 ± 10.44 years, while the mean BMI was 30.14 ± 3.65. The details of the distribution of these variables 

are given in Table 1. None of these variables were found to affect the outcome significantly.  

The mean value of glycosylated hemoglobin (HbA1c) and fasting blood sugar (FBS) at presentation and after 12 

weeks of treatment in both groups are shown in Table 2. There was a significant difference in post-treatment values 

for HbA1c and FBS between the two groups (p<0.001). 

Table 3 shows the mean reduction in glycosylated hemoglobin (HbA1C) and fasting blood sugar (FBS). There was a 

highly significant difference in the reduction of HbA1C (p=0.001 among two groups at end of treatment period. 

Although there was also a difference in the mean reduction in FBS between the two groups, the result was not 

statistically significant. 
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Table 1: Demographic details 

Variable Group A Group B p-value 

FBS pretreatment 178.46 ± 45.05 172.57 ± 39.18 0.562 

FBS post-treatment 119.40 ± 27.57 100.31 ± 12.46 0.000 

HbA1c pretreatment 9.52 ± 1.59 9.56 ± 1.71 0.933 

HbA1c post-treatment 8.21 ± 0.85 7.36 ± 0.81 0.000 

 

Table 2: Difference in pre- and post-treatment values between both groups. 

Variable 

 

Total Group A Group B p-value 

Gender 

• Male  

• Female 

   0.151 

34(48.6%) 20(57.2%) 14(40%)  

36(52.4%) 15(42.8%) 21(60%)  

Duration of DM 

• Less than five years 

• 5 -10 years 

• Greater than ten years 

   0.120 

31(44.3%) 18(51.4%) 13(37.2)  

24(34.3%) 13(37.2%) 11(31.4%)  

15(21.4%) 4(11.4%) 11(31.4%)  

OHG drugs given    0.365 

• Metformin plus DPP4 35(50%) 18(51.4%) 17(48.6%)  

• Metformin plus SGLT2 

inhibitor 

1(1.4%) 0 1(2.9%)  

• Metformin plus DPP4 

inhibitor plus 

sulfonylureas 

2(2.9%) 0 2(5.7%)  

• Metformin plus DPP4 

inhibitor plus SGLT2 

inhibitor 

31(44.3%) 17(48.6%) 14(40%)  

• Metformin 1(1.4%) 0 1(2.9%)  

Age (Mean ± SD) 55.14 ± 10.44 52.74 ± 10.36 57.54 ± 10.11 0.874 

BMI (Mean ± SD) 30.14 ± 3.65 30.93 ± 3.65 29.35 ± 3.52 0.861 
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Variable Group A Group B  p-value 

Change in FBS 59.06 ± 34.94 72.26 ± 36.36 0.126 

Change in HbA1C 1.31 ± 0.93 2.20 ± 1.18 0.001 

 

Table 3: Mean changes in FBS and HbA1c between the groups 

Discussion: 

Diabetes mellitus is one those diseases which cause a significant burden on global health. It does not only have an 

impact only on the quality of life of the patients but also on their families in terms of the financial implications 

associated with tight glycemic control through pharmacological and non-pharmacological methods. It is of utmost 

importance to achieve good glycemic control to improve the morbidity as well as mortality associated with diabetes. 

Although the exact way by which folic acid lowers blood glucose levels is unclear, several theories have been 

proposed. One possibility is that the active form of homocysteine, called homocysteine thiolactone, may interfere with 

insulin signaling by blocking the phosphorylation of the insulin receptor and its substrates, leading to reduced glycogen 

synthesis and increased insulin resistance.9 Alternatively folic acid may improve blood vessel function by reducing 

elevated homocysteine levels, promoting nitric oxide production, and neutralizing harmful reactive oxygen species. 

This may have a positive impact on glucose metabolism.10Folic acid supplementation, with its potential to be a low-

cost and widely available intervention that could be added to the standard regime for T2DM patients, offers an 

optimistic outlook for future diabetes management, particularly beneficial for patients who have not achieved adequate 

glycemic  control despite Oral hypoglycemic medications.  

Our study showed that folate supplementation for 12 weeks along with oral hypoglycemic drugs in a patient with Type 

2 DM with suboptimal glycemic control leads to significant improvement in HbA1c. However, findings from four 

studies included in the meta-analysis by Asbaghi O et al. found no significant improvement in the HbA1c of the study 

participants, which was attributed to a short duration of intervention ranging from 4 to 12 weeks.11 In our study, we 

found that the fasting blood sugars were also significantly lowered in the treatment group with folic acid 

supplementations. However, the literature shows controversial results, i.e. studies done by Lind et al.12 and Akbari et 

al.13 showed that the fasting blood glucose is not lowered by folate supplementation. However, Zhao et al. showed that 

folate decreased fasting glucose, with an average decrease in fasting blood glucose level by upto2.7 mg%.14 

Several studies have shown that folic acid reduces blood glucose levels by decreasing insulin resistance, which is 

assessed by different parameters like the Homeostatic Model of Assessment for Insulin Resistance (HOMA-IR) and 

insulin levels.15 However, due to financial constraints and the non-availability of these tests in our country, we could 

not establish this fact alongside the role of homocysteine levels at baseline and post-treatment as a response. 

This study is the first of its kind on this topic in Pakistan, and the findings of the study suggest a potential role of folic 

acid supplementation in achieving reasonable glycemic control. It can serve as a benchmark trial for further research 

to explore the potential benefits of folic acid supplementation in improving glycosylated hemoglobin (HbA1c) as well 

as other glucose parameters. The study also raises questions regarding optimal dosing and duration of folic acid 

supplementation for T2DM patients. We used a 5mg/day dosage, but it is still being determined whether higher or 

lower doses would be more effective. Moreover, the study's duration was around one year, and the treatment course 

with folic acid supplements was only 12 weeks, so it is unclear if long-term supplementation would be more effective. 

Future studies should address these questions and explore the potential benefits of folic acid supplementation in other 

patients, like those with Type 1 DM or those with pre-diabetes. Additionally, it should investigate further about 

 History of Medicine:Vol.10 No.2 (2024):1529-1535
DOI: https://doi.org/10.48047/HM.10.2.2024.1529-1535

1533 

https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/folic-acid


  

mechanism by which folic acid supplementation improves glycemic control as well as its potential interactions with 

other treatments. 

Conclusion: 

 The study provides evidence that folic acid supplementation is a promising adjunctive therapy for T2DM patients in 

lowering fasting blood glucose levels and HbA1C post-treatment. It also highlights the need for further research on 

its use to fully explore potential benefits. 

References: 

1) Wassan, A. A., Khan, G., Usman, M., Mubashir, M., Tanveer, T., & Attique, H. (2023). The Prevalence of 

Dyslipidemia in Patients of Newly Diagnosed Type 2 Diabetes Mellitus (T2DM) Attending Tertiary Care 

Hospital Federal Government Polyclinic (PGMI), Islamabad. Pakistan Journal of Medical Research, 62(4), 

153-157. 

 

2) Wajid, U., Haider, A., Salman, T., Luqman, M., & Anwar, P. (2023). Assessment and Relationship of Elevated 

Serum Alanine Transaminase Level in Reference with Obesity. Journal of Pharmaceutical Research 

International, 35(15), 24-35. 

 

3) Dal Canto, E., Ceriello, A., Rydén, L., Ferrini, M., Hansen, T. B., Schnell, O., ... & Beulens, J. W. (2019). 

Diabetes as a cardiovascular risk factor: An overview of global trends of macro and micro vascular 

complications. European journal of preventive cardiology, 26(2_suppl), 25-32. 

 

4) Ahmed, M., Saeed, A., Khan, M. Z., Javaid, S. Z., Aslam, F., & Dar, S. I. (2023). A Comparison of the Effects 

of Empagliflozin and Sitagliptin, When Combined With Metformin, on Lipid Levels in Patients with Type 2 

Diabetes: A Clinical Investigation. Cureus, 15(9). 

 

5) Tabrizi, R., Lankarani, K. B., Akbari, M., Naghibzadeh-Tahami, A., Alizadeh, H., Honarvar, B., ... & Asemi, 

Z. (2018). The effects of folate supplementation on lipid profiles among patients with metabolic diseases: A 

systematic review and meta-analysis of randomized controlled trials. Diabetes & Metabolic Syndrome: 

Clinical Research & Reviews, 12(3), 423-430. 

 

6) Luqman, M., Wajid, U., Ikhtiar, F., Rashid, R., Arif, A., Naseem, F., ... & Zahid, A. DISTRIBUTION OF 

ABO AND RH BLOOD GROUPS AMONG TYPE-II DIABETIC PATIENTS IN POPULATION OF 

LAHORE, PAKISTAN. 

 

7) Mokgalaboni, K., Mashaba, G. R., Phoswa, W. N., & Lebelo, S. L. (2024). Folic acid supplementation on 

inflammation and homocysteine in type 2 diabetes mellitus: systematic review and meta-analysis of 

randomized controlled trials. Nutrition & Diabetes, 14(1), 22. 

 

8) El-Khodary, N. M., Dabees, H., & Werida, R. H. (2022). Folic acid effect on homocysteine, sortilin levels 

and glycemic control in type 2 diabetes mellitus patients. Nutrition & Diabetes, 12(1), 33. 

 

 

 

 History of Medicine:Vol.10 No.2 (2024):1529-1535
DOI: https://doi.org/10.48047/HM.10.2.2024.1529-1535

1534 



  

9) Zhang, X., Qu, Y. Y., Liu, L., Qiao, Y. N., Geng, H. R., Lin, Y., ... & Zhao, J. Y. (2021). Homocysteine inhibits 

pro-insulin receptor cleavage and causes insulin resistance via protein cysteine-homocysteinylation. Cell 

Reports, 37(2). 

 

10) Kaye, A. D., Jeha, G. M., Pham, A. D., Fuller, M. C., Lerner, Z. I., Sibley, G. T., ... & Kevil, C. G. (2020). 

Folic acid supplementation in patients with elevated homocysteine levels. Advances in Therapy, 37, 4149-

4164. 

 

11) Paris Anwar, A. A., Imtiaz, M., Usman Wajid, M. D., Muccee, F., Sajid-ur-Rehman, M. A., Sumreen, L., ... 

& Arshad, S. PREVALENCE AND ANTIBIOGRAM OF MRSA ISOLATED FROM VARIOUS CLINICAL 

SPECIMENS IN A TERTIARY CARE HOSPITAL IN PESHAWAR. 

 

12) Lind, M. V., Lauritzen, L., Kristensen, M., Ross, A. B., & Eriksen, J. N. (2019). Effect of folate 

supplementation on insulin sensitivity and type 2 diabetes: a meta-analysis of randomized controlled 

trials. The American Journal of Clinical Nutrition, 109(1), 29-42. 

 

13) Akbari, M., Tabrizi, R., Lankarani, K. B., Heydari, S. T., Karamali, M., Keneshlou, F., ... & Asemi, Z. (2018). 

The effects of folate supplementation on diabetes biomarkers among patients with metabolic diseases: a 

systematic review and meta-analysis of randomized controlled trials. Hormone and Metabolic 

Research, 50(02), 93-105. 

 

14) Latif, R., & Wajid, U. (2024). Isolation and Identification of Bacteriumon DiagnosticPathology Laboratory 

Hardware. International Journal of Natural Medicine and Health Sciences, 3(2), 01-12. 

 

15) Cagnacci, A., Cannoletta, M., Xholli, A., Piacenti, I., Palma, F., & Palmieri, B. (2015). Folate administration 

decreases oxidative status and blood pressure in postmenopausal women. European journal of nutrition, 54, 

429-435. 

 

 

 

 

 

 

 

 History of Medicine:Vol.10 No.2 (2024):1529-1535
DOI: https://doi.org/10.48047/HM.10.2.2024.1529-1535

1535 


