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Abstracts 

The diabetes is a curse to wide world as it takes many privileges from a given human being, 

i.e., change of eating habits, minimization of food intakes, social conditions, family issues, risk 

of life in acute cases and many other related conditions. For a developing country like Saudi 

Arabia, the cases of Diabetes are increasing with every passing year and coming near to the 

global averages. Checking and testing are the only methods to keep away from diabetes in real 

sense. This present study is based on the checking and testing parameters, on the basis of 

standards laid down by WHO, ADA and MoH of KSA. The study is based on secondary data 

and evaluates the conditions for the period of 2010 to 2020.     
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1. Introduction 

Analysis of glycated hemoglobin (HbA1c) in the blood stream of a patient proves that the blood 

glucose level is average for the last few months and it is also proved that it is pre-detected half-

life of red blood cells (RBCs). The analysis of HbA1c is considered as a set standard of care for 

the monitoring of type 2 diabetes. As evidence from the previous studies, HbA1c was initially 

introduced by Huisman et al (1958) and the further characteristics were presented by Gallop et 

al (1968) and the name given was glycoprotein. Then further the advance level of HbA1c were 

represented by Rahbar et al (1969), and the formation of the same was given by Bunn et al (1975) 

and the biomarker for levels of glucose in Diabetic patients was given by Koenig et al (1976). 

Proteins are regularly glycated for the duration of various enzymatic reactions whilst the 

conditions are physiologically favorable. however, within the case of hemoglobin, the glycation 

occurs via the nonenzymatic reaction between the glucose and the N-terminal quit of the β-chain, 
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which forms a Schiff base at some point of the rearrangement, the Schiff base is transformed 

into Amadori merchandise, of which the fine known is HbA1c. inside the number one step of 

glycated hemoglobin formation, hemoglobin and the blood glucose engage to shape aldimine in 

a reversible response. within the secondary step, that's irreversible, aldimine is steadily converted 

into the stable ketoamine shape. The primary web sites of hemoglobin glycosylation, in the order 

of prevalence, are β-Val-1, β-Lys-66, and α-Lys-61. In a given human being hemoglobin 

includes HbA (α2β2), HbA2 (α2δ2), and HbF (α2γ2) in the composition of 97%, 2.5%, and 0.5%, 

respectively. About 6% of total HbA is termed HbA1, which in turn is made up of HbA1a1, 

HbA1a2, HbA1b, and HbA1c fractions as explained by electrophoretic and chromatographic 

properties. HbA1c is the most abundant of these fractions and in health comprises approximately 

5% of the total HbA fraction. Glucose inside the open chain layout binds to the N-terminal to 

form an aldimine earlier than undergoing an Amadori rearrangement to shape a stronger 

ketoamine. this is a nonenzymatic manner that occurs constantly in vivo. The formation of the 

glycated hemoglobin is a regular part of the physiologic function cycle. however, because the 

average plasma glucose increases, so does the amount of glycated hemoglobin in the plasma. 

This particular function of the hemoglobin biomarker is utilized for estimating the common 

blood glucose stages over the preceding two to three months. On an overview, we have described 

the cutting-edge trends in diabetes incidence, diagnostic and prognostic ability of HbA1c, 

analytical elements in HbA1c assays, and physiological adjustments due to hemoglobin 

glycation. 

Challenges of Diabetes : 

As per Ministry of Health, KSA  2018, and some other reports of 2012, 14 and 2016 17.8 million 

of adults were bearing diabetes. Type 1 diabetes prevalence approximates to 1.25 million KSA 

citizens. Apart from this there were around 25% of citizens those who have diabetes but are not 

being diagnosed yet, their previous records indicate their health issues and the detection can be 

assured out of it. The reports of WHO published in 2020 and 2021 it was stated that most of the 

detected patients are from the age group of 50-65 years and in KSA this percentage constitutes 

to around 23.07% of the total population, this includes both the diagnosed and undiagnosed units. 

Even though the incidence of new diabetes cases is astounding, the trajectory appeared to have 

slowed momentarily, with 1.3 million new diagnoses per year as reported in 2019 as compared 

to 1.04 million in 2015, stating that less cases were diagnosed in the preceding year. Now this 

can be stated that this downfall is due to non-reporting of cases or actually the people are getting 

aware of consequences.  

Also the prediabetes cases have been on an upward swing with 32 million citizens, and the age 

of such people is above 22 years. Diabetes is the seventh leading cause of death in the KSA. 

According to the WHO, 52,142 death certificates listed diabetes as the underlying cause of death 

in 2018. A total of 123,601 death certificates listed diabetes as an underlying or contributing 

cause of death. According to the latest statistics available, the total costs of diagnosed diabetes 

was around USD 173 billion, of which, $92 billion was spent toward direct medical costs and 

USD 41 billion costs were associated with reduced productivity.  
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Research Process: 

As this present study is based on secondary data, hence the researcher has taken the reference 

from other countries, in terms of diabetes standards, levels of Blood Pressure, age of patients 

(minimum and Maximum) and some of the other parameters. Some of the other points included 

are as:  

- Reference points of the study were taken mainly from the reports of WHO and ADA 

- The period of the study was from 2010 to 2020 

- The location of the study was Mecca in Saudia Arabia  

- Most of the patients were considered under the category of diagnosed and undiagnosed 

- The study floats from the situation in other countries, comparison with Saudi Arabia 

and testing phases 

- Some points of recent developments and previous stakes were also included in the study 

- The Ministry of Health, KSA record (published) were used for portraying the stakes of 

patients in terms of Diabetes.  

Reference from Other countries: 

In the other nations like Australia, New Zealand, Malaysia, Mongolia, Philippines, and many 

others, an envisioned 138 million adult individuals have diabetes, that is the very best among 

any region within the international. In China, diabetes has obtained epidemic proportions and 

keeps to expand at an exceptional fee.  

 

Source: Heinz Dreher (2014) 

Figure 1: Spread of Hb1Ac Around the World 

https://www.researchgate.net/profile/Heinz-Dreher?_sg%5B0%5D=z_Wj2_HH-AUzSBbi1l8bQgMr9Tv38ObwmEktnzA7joLZ0eVF7e1PLClo-UBq3fsQ44BgRb4.zjPElPW4K0G5mdElOi0CU9g0mzAZ-c_uw_2Gzcx1TRfLSpIV0W0_hqeDd7ib7-NQvnRkbYIas-Q5NMtxILAy4Q&_sg%5B1%5D=YfBCp3k6LNDx2a2RK4ciB9rJAdktsZPl0qYjLzUs891p8RyhdksfEngzC2msvAGQ7941zhE.UfSZiAXTfh1JN0AXjvpGfcynBo3t_s8H0CV0m46yWJn-jxqBnUJzN96bHoZKKpSGuE36_d52bLTc62KP72RRpw&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19
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China has overtaken the us in the prevalence of diagnosed cases of diabetes, with 11.6% of 

chinese adults affected by confirmed cases of diabetes. The chinese language diabetes population 

(about 114 million) alone is one-third of the whole diabetes populace inside the global, and the 

developing wide variety of instances will maintain to position big strain on China’s fitness-care 

device and the overall economic system. 

Representing the South Asia region of the world, India is domestic to approximately sixty seven 

million (66,847.nine million) instances of diabetes, which is about eight.6% of the overall 

grownup populace (20–79 years) and keeps to grow at an alarming fee (2015 estimates: 50.8 

million).13 weight problems, related to diabetes, has reached epidemic proportions amongst 

center-magnificence children and teens because of their exposure to speedy meals diets and 

shortage of exercising and physical pastime. In Russia, 6.2% of the complete grownup 

population (20–79 years antique) is tormented by diabetes with greater than 6.7 million cases of 

diabetes. it's miles predicted that there can be as many as 2.three million instances of undiagnosed 

diabetes some of the adults. domestically, Africa vicinity remains at the leading edge with 

majority of the deaths happening because of diabetes and its difficulty are constrained in people 

more youthful than 60 years antique. currently, there are approximately 2 million cases of 

diabetes in South Africa. The whole wide variety of people with diabetes can be even higher 

because of many undiagnosed and unreported cases, that is pretty common in lots of developing 

nations.  

 

Shariq et al (2016) 

Figure 1: Diabetes Cases in KSA as Compared to World 

As of 2014, more than 11.6 million (8.7% adults) Brazilians had diabetes, which continues to 

grow with approximately 33 million reporting excessive blood pressure. more than eighty,000 

deaths per 12 months are attributed to diabetes in Brazil. the prevalence of type 1 diabetes is the 
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best within the Europe (EUR) area. The EUR place has a total of 52 million diabetes patients, 

and this quantity is predicted to boom to 69 million by using 2035. Representing the EUR 

vicinity, Germany had over 7.2 million instances of diabetes as of 2014. 

Diagnostics of HbA1c: 

WHO and ADA have recently encouraged HbA1c with a reduce-factor 6.03% for diagnosing 

diabetes as an opportunity to fasting plasma glucose (FPG 7.0 mmol/L)-based totally criteria. 

The tiers of HbA1c are strongly correlated with FPG. FPG, 2-hour put up-glucose load plasma 

glucose, and oral glucose tolerance exams are endorsed for the prognosis of diabetes simplest if 

HbA1c checking out is not feasible due to unavailability of the assay, affected person factors that 

avoid its interpretation, and all through pregnancy.  

 

Source: https://www.reddit.com/ 

Figure 3: HbA1c percentage for estimating Average Glucose (mg/dL) 

HbA1c affords a dependable measure of chronic glycemia and correlates nicely with the risk of 

lengthy-time period diabetes headaches, in order that it's far presently considered the check of 

desire for monitoring and continual control of diabetes, but the reduce-point of HbA1c from the 

diagnostic factor of view remains controversial. amongst diabetics, the blood glucose levels 

boom in the blood and the glucose attaches to the hemoglobin molecule in a concentration-

structured way. 

The glucose-sure (glycated) hemoglobin or HbA1c presents the common glucose ranges in a 

man or woman’s blood as it turns into glycated with the hemoglobin. it's far critical to observe 
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that the HbA1c ranges are directly proportional to the blood glucose levels. An easy blood 

glucose check consisting of a fasting glucose take a look at (FGT) is a measure of glucose 

attention found in an man or woman’s blood at a given factor of time. The blood used for the 

FGT can be acquired thru a needlestick of a finger or without delay from the arm. a brand-new 

technology, non-stop. 

Changes due to Hemoglobin Glycosylation: 

An increase in HbA1c as found in situations of negative diabetic control has been related to 

multiplied blood viscosity. Glycosylation of hemoglobin and increased glucose tiers has a 

tendency to affect RBC houses, lowering the RBC flexibility and increasing their aggregation 

tendency, main to increased blood viscosity. Glycosylation of hemoglobin can also affect 

membrane lipid protein interactions in RBCs, changing their inner viscosity, enhancing 

viscoelastic homes of erythrocyte membranes, and impairing RBC deformability. there's 

additionally evidence that glycosylation of hemoglobin impairs nitric oxide (NO)-related rest of 

human mesenteric vessels.86 Hemoglobin glycosylation is likewise reported to modify NO 

binding with thiols resulting in lowered NO bioavailability and impaired vasodilatation in rabbit 

aortic earrings. any other mechanism by using which glycosylation of hemoglobin is proposed 

to be vasoactive is through the formation of reactive oxygen species. Glycosylation of 

hemoglobin additionally lowers oxygen-wearing capacity, thereby selling hypoxia and its 

associated systemic vascular vasodilatory adaptations and responses. 

Presence of Glycosylation of hemoglobin leads to reduction in blood pressure in type 2 diabetic 

patients untreated for hypertension. Since 8%–10% HbA1c is considered to be a threshold 

beyond which the effects of hemoglobin glycosylation become significant, these investigators 

determined mean arterial blood pressure for patients not treated for hypertension below and 

above 9% HbA1c and found significant reduction in mean arterial blood pressure below the 

threshold (86.2 ± 3.9 mmHg) as compared to above the threshold (93.1 ± 12.5 mmHg).  

 

2. Conclusion:  

The HbA1c is an correct and clean-to-administer test with on-the-spot consequences availability 

and may be an powerful tool in organizing the diagnosis of diabetes, specifically in low- and 

middle-income nations and hard-to-attain populations. even though HbA1c has been encouraged 

for diagnosis of diabetes, in most of the nation’s worldwide, some checking out techniques and 

cutoff stages are still being debated. but, combination of FGT and HbA1c significantly enhances 

the diagnostic accuracy of these man or woman checks. The prognostic capacity of HbA1c lies 

in its precise potential of assessing retrospective glycemic manipulate in addition to predicting 

the lipid profile in diabetic sufferers. as the epidemic of diabetes keeps to develop global, HbA1c 

take a look at may additionally continue to be applied as part of the diagnostic and prognostic 

device, leading to higher patient care and successful clinical effects. 

 

 



The Importance of Checking the Cumulative Blood Sugar A1c for Diabetics: with Reference to Saudi Arabia  

ESIC | Vol. 8.1 | No. S3 | 2024                                           469 

WORKS CITED  
 
Gharravi AM, Jafar A, Ebrahimi M, et al.: Current status of stem cell therapy, scaffolds for the treatment 

of diabetes mellitus. Diabetes Metab Syndr. 2018, 12:1133-9. 10.1016/j.dsx.2018.06.021 
Zheng Y, Ley SH, Hu FB: Global aetiology and epidemiology of type 2 diabetes mellitus and its 

complications. Nat Rev Endocrinol. 2018, 14:88-98. 10.1038/nrendo.2017.151 
Al Dawish MA, Robert AA, Braham R, Al Hayek AA, Al Saeed A, Ahmed RA, Al Sabaan FS: Diabetes mellitus 

in Saudi Arabia: a review of the recent literature. Curr Diabetes Rev. 2016, 12:359-68. 
10.2174/1573399811666150724095130 

Wild S, Roglic G, Green A, Sicree R, King H: Global prevalence of diabetes: estimates for the year 2000 
and projections for 2030. Diabetes care. 2004, 27:1047-53. 10.2337/diacare.27.10.2569-a 

Wang DD, Bakhotmah BA, Hu FB, Alzahrani HA: Prevalence and correlates of diabetic peripheral 
neuropathy in a Saudi Arabic population: a cross-sectional study. PLoS One. 2014, 9:e106935. 
10.1371/journal.pone.0106935 

Monitoring Your Blood Sugar. (2022). Accessed: July 31, 2022: 
https://www.cdc.gov/diabetes/managing/managing-blood- sugar/bloodglucosemonitoring.html. 

DeFronzo RA, Ferrannini E, Groop L, et al.: Type 2 diabetes mellitus . Nat Rev Dis Primers. 2015, 1:15019. 
10.1038/nrdp.2015.19 

Jendle J, Eeg-Olofsson K, Svensson AM, Franzen S, Lamotte M, Levrat-Guillen F: Cost-effectiveness of the 
FreeStyle Libre® system versus blood glucose self-monitoring in individuals with type 2 diabetes on 
insulin treatment in Sweden. Diabetes Ther. 2021, 12:3137-52. 10.1007/s13300-021-01172-1 

Obirikorang Y, Obirikorang C, Anto EO, et al.: Knowledge of complications of diabetes mellitus among 
patients visiting the diabetes clinic at Sampa Government Hospital, Ghana: a descriptive study. BMC 
Public Health. 2016, 16:637. 10.1186/s12889-016-3311-7 

Roussel R, Riveline JP, Vicaut E, et al.: Important drop in rate of acute diabetes complications in people 
with type 1 or type 2 diabetes after initiation of flash glucose monitoring in France: the RELIEF Study. 
Diabetes Care. 2021, 44:1368-76. 10.2337/dc20-1690 

Navicharern R: Diabetes self-management, fasting blood sugar and quality of life among type 2 diabetic 
patients with foot ulcers. J Med Assoc. 2012, 95:156-62.  

Filip R, Lewandowska A, Szczepankiewicz M, Majda B: State of patients' knowledge about treatment and 
proceedings in type 2 diabetes. Ann Agric Environ Med. 2014, 21:359-63. 10.5604/1232-1966.1108605 

Hoque MA, Islam MS, Khan MAM, Ahasan HN: Knowledge of diabetic complications in a diabetic 
population. J Med. 2009, 10:90-3. 10.3329/jom.v10i2.2821  

Sorganvi V, Devarmani S, Angadi M, Udgiri R: Knowledge and its complications of diabetes amongst the 
known diabetic patients-a hospital based study. Int J Current Res Rev. 2013, 5:100.  

Miller KM, Beck RW, Bergenstal RM, et al.: Evidence of a strong association between frequency of self-
monitoring of blood glucose and hemoglobin A1c levels in T1D exchange clinic registry participants. 
Diabetes Care. 2013, 36:2009-14. 10.2337/dc12-1770 

Martín-Timón I, Sevillano-Collantes C, Segura-Galindo A, Del Cañizo-Gómez FJ: Type 2 diabetes and 
cardiovascular disease: have all risk factors the same strength?. World J Diabetes. 2014, 5:444-70. 
10.4239/wjd.v5.i4.444 

Poolsup N, Suksomboon N, Kyaw AM: Systematic review and meta-analysis of the effectiveness of 
continuous glucose monitoring (CGM) on glucose control in diabetes. Diabetol Metab Syndr. 2013, 
5:39. 10.1186/1758-5996-5-39 

Yeh HC, Brown TT, Maruthur N, et al.: Comparative effectiveness and safety of methods of insulin 
delivery and glucose monitoring for diabetes mellitus: a systematic review and meta-analysis. Ann 
Intern Med. 2012, 157:336-47. 10.7326/0003-4819-157-5-201209040-00508 

Moström P, Ahlén E, Imberg H, Hansson PO, Lind M: Adherence of self-monitoring of blood glucose in 
ersons with type 1 diabetes in Sweden. BMJ Open Diabetes Res Care. 2017, 5:e000342. 
10.1136/bmjdrc-2016-000342 

 
 


