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ABSTRACT 
	Objectives: Type 2 diabetes mellitus (T2DM) is a chronic, silent non-communicable disease that has taken a toll on the global community due to lifestyle modifications. Glycaemic control is the maintenance of plasma glucose concentration within prudent limits to prevent or delay complications associated with T2DM. The current study evaluated the use of Triglyceride-Glucose (TyG) index, a cheaper and cost-effective option instead of glycated haemoglobin (HbA1c) to predict poor glycaemic control among T2DM individuals in Ghana. 
Study design:  This is a retrospective study. 
Place and duration of study: This study retrieved the clinical records of 1031 outpatients, aged 12 to 106 years, who received medical care at the Trust Hospital in Accra, Ghana from 2018 and 2020.
Materials and Methods: Records of socio-demography, laboratory data including lipid profile, HbA1c, fasting blood glucose (FBG), and exploratory parameters such as systolic blood pressure (SBP), diastolic blood pressure (DBP), weight, height, and body mass index (BMI) were retrieved. Descriptive and inferential statistical analyses were performed using Stata version 16.1 and SPSS version 27.
Results: In this study, 425 (41.2%) of the study participants recorded good glycaemic control (HbA1c <7.0%) while 606 (58.8%) recorded poor glycaemic control (HbA1c≥7), with a mean HbA1c of 8.3%. There was a significant positive correlation between the TyG index and glycated haemoglobin (r=0.53, P<.001). An ROC curve with an AUC of 0.783, CI of 0.755 – 0.811, and P-value ≤.000 shows the ability of TyG index to predict glycaemic control in T2DM individuals.
Conclusion: TyG index is a good predictive marker for poor glycaemic control in individuals with T2DM diabetes.



Keywords: Type 2 Diabetes, Glycaemic Control, HbA1c, Triglyceride-Glucose Index, Glycated haemoglobin


INTRODUCTION
Diabetes mellitus (DM) is a significant public health concern, owing to a variety of factors, including an aging population, urbanization, and an increase in the prevalence of obesity and physical inactivity. The prevalence and incidence of diabetes are growing globally, putting a strain on health economics and even reaching epidemic levels in some countries. According to epidemiological estimates, 463 million people worldwide have diabetes, and this figure expected to increase to 700 million by 2045[1]. This rise is particularly noticeable in urban sub-Saharan Africa (SSA), where diabetes rates are projected to double in the same period. According to the World Health Organization (WHO), non-communicable diseases (NCDs) such as type 2 diabetes mellitus (T2DM), are expected to surpass infectious, maternal, perinatal, and dietary diseases as the leading cause of death in African by 2030[2]. T2DM accounts for 90.0% of all diabetes cases [2,4]. T2DM can decrease life expectancy by up to ten years, and cardiovascular disease is the leading cause of death in T2DM individuals[7]. The burden of diabetes in Ghana is great as a Ghanaian dies of diabetes every 10 seconds according to a report by the Ghana Diabetes Association . 
T2DM is primarily caused by islet cell dysfunction and insulin resistance (IR)[5].  Insulin-dependent tissues, including skeletal muscle, fat and the liver do not respond appropriately to insulin stimulation in the presence of IR[1]. Insulin resistance is a symptom of several metabolic diseases, including hyperglycemia and hypertriglyceridemia[1,4]. Diabetes can be detected early and effectively, reducing early morbidity and improving quality of life. Periodic evaluation of glycaemic control is necessary to determine those with effectively managed T2DM and those at a higher risk of developing complications associated with T2DM. To prevent the development of these complications, HbA1c is used as a marker to monitor glycaemic control. This study evaluates a simpler and low-cost marker, triglyceride-glucose (TyG) index, derived from fasting triglyceride and fasting blood glucose as a surrogate marker to be used instead of HbA1c to assess and monitor glycaemic control among T2DM individuals.
The TyG index has been identified to be associated with diabetes mellitus and insulin resistance [3,10]. The Triglyceride-Glucose index can be used as a surrogate test instead of HbA1c to detect the effective management of T2DM. Unlike HbA1c, the TyG index is cost effective and relatively cheaper to derive from the routine laboratory investigations conducted on individuals with diabetes during clinical review visits. The TyG index is easily derived from triglyceride and plasma glucose concentrations as follows; TyG index = [fasting Triglyceride (mg/dL) × fasting blood glucose (mg/dL)/2].
The TyG index correlates well with insulin resistance (IR) surrogates such as the hyperglycaemic clamp and the IR homeostasis model assessment (HOMA-IR)[1]. As a good indicator of IR, the TyG index evaluates the risk of diabetes[2]. Several studies have indicated that TyG index is significantly correlated with the risk of developing T2DM in China[8], Europe, Korea[9], Thailand[2]. In Ghana, however, the paucity of information on the relationship between TyG index and T2DM necessitated this study.
TyG index may be used to assess glycaemic control in diabetes. It can be easily obtained and calculated in clinical practice or large-scale epidemiologic investigations as has been found in other jurisdictions in which indications are that the TyG index significantly correlates with glycaemic control. This study evaluates a simpler and low-cost marker, triglyceride-glucose (TyG) index as a surrogate marker to be used instead of HbA1c to assess and monitor glycaemic control among T2DM individuals.

[bookmark: _Toc81863053]MATERIALS AND METHODS
[bookmark: _Toc81863056]This retrospective study was conducted at all the branches of the Trust Hospital; a non-profit health facility providing healthcare for Social Security and National Insurance Trust (SSNIT) staff and their dependents; the Trust Specialist Hospital, Trust Mother and Child Hospital, as well as six satellite clinics were all involved in this study. 

[bookmark: _Toc81863064]Data from all persons attending the Outpatient Department (OPD) of Trust Hospital from 2018 to 2020 were retrieved from the records department of the facility.  After cleaning, the data of 1031 participants were complete and fit for this study. Data of pregnant women, persons with previous history of related chronic diseases, malignancies and missed data were excluded from the study. For those reporting more than once, only their initial data were considered. The extracted data comprised three categorical headings, namely demographics (sex, age, year of attendance, occupation), clinical data (TCHOL, TG, HDL, LDL, FBS, HbA1c, OGTT), blood pressure measurement (systolic blood pressure (SBP), diastolic blood pressure (DBP), and anthropometric data (Weight, Height, BMI). Two outcome variables; diabetes mellitus and triglyceride-glucose index were assessed in this study. Participants with fasting blood glucose (FBG) ≥ 7 mmol/L, HbA1c ≥ 6.5.0%, and an oral glucose tolerance test (OGTT) value > 11.0 mmol/L were considered to have diabetes. The triglyceride-glucose index for each participant was estimated based on the method proposed by Simental-Mendía, Rodríguez-Morán [4], as follows: TyG index = [fasting triglyceride (mg/dL) × fasting blood glucose (mg/dL)/2]. Data collected were coded with unique identifiers. The participants were classified into good glycaemic control (HbA1c<7.0%) and poor glycaemic control (HbA1c ≥7.0%) based on their HbA1c test results. Ethical approval for this study was obtained from the University for Development Study’s Internal Review Committee. 

Data Analysis Strategies
Descriptive and inferential statistical analyses were performed. The Chi-square test was used to evaluate the differences between the good and poor glycaemic control status according to the binary and nominal variables, whereas the student’s t-test was used to evaluate the differences in the glycaemic status classifications using continuous variables. The study used a logistic regression analysis to assess factors associated with good and poor glycaemic control. Pearson’s regression analysis was performed to identify the association between the TyG index and glycaemic control using HbA1c concentrations. All the aforementioned analyses were performed using Stata version 16.1. ROC curve analysis was performed to ascertain the predictive ability of TyG index to determine good or bad glycaemic control among individuals with T2DM using SPSS version 27. P-value < .05 was considered statistically significant.

RESULTS
Table 1 shows the descriptive statistics of persons living with T2DM from 2018-2020. The majority (37.7%) of the data were extracted from archives of 2020. Exactly 338 (32.8%) of the data were extracted from the archives of the year 2018. About two-thirds 668 (64.8%) of the 1031 participants were women while 363 (35.5%) were men. Majority 556 (53.9) of the participants were aged 50-69 years. The mean age was 54.7 years. The minimum age was 12 years while the maximum age was 106 years. Of the participants, 277 (26.9%) were obese, 264 (25.6%) were amputees, 425 (41.2%) achieved good glycaemic control and 606 (58.8%) had poor glycaemic control (table 1).

Table 1: Descriptive statistics of study participants (2018-2020)

	Variables
	Frequency (n=1031)
	Percentage (%)

	Sex
	
	

	Men
	363 
	35.2

	Women
	668 
	64.8

	Age
	
	

	10 - 29
	23
	2.2

	30 - 49
	327
	31.7

	                     50 - 69
	556
	53.9

	70 - 89
	119
	11.5

	90 - 109
	6
	0.6

	                   bBMI
	
	

	Amputee
	264 
	25.6

	Underweight
	22 
	2.1

	Normal
	214 
	20.8

	Overweight
	254 
	24.6

	Obesity
	277 
	26.9

	Religion
	
	

	Christianity
	925
	89.7

	Islam
	106
	10.3

	Employment Status
	
	

	Employed
	898
	87.1

	Unemployed
	133
	12.9

	Tribe
	
	

	Ewe
	139
	13.5

	Akan
	468
	45.4

	Hausa
	43
	4.2

	Ga
	300
	29.1

	Northern
	57
	5.5

	Foreigner
	24
	2.3

	Year
	
	

	2018
	338 
	32.8

	2019
	304 
	29.5

	2020
	389 
	37.7

	Glycaemic Control Status
	
	

	aHbA1c (%) <7 (Good)
	425
	41.2

	HbA1c (%) ≥7 (Poor)
	606
	58.8


Data presented as frequencies and percentages. aHbA1c - glycated haemoglobin, bBMI - Body Mass Index. 

Age, clinical and biochemical characteristics of persons living with type-2-diabete mellitus from 2018-2020
As shown in table 2, the mean age and S.D. of the 1031 participants was 54.7±12.6 years. The participants had diabetes (HbA1c: 8.3±2.9%, FBS: 10.0±4.5 mmol/L), and classified as the at-risk or prehypertensive phase with systolic blood pressure of 135.1±22.5 mmHg (table 2). 

Table 2: Age, clinical and biochemical characteristics of persons living with type-2-diabete mellitus from 2018-2020 
	Variables
	Mean
	Standard deviation (S.D.)

	[bookmark: _Hlk81778967]Age (years)
	54.7
	12.6

	Cholesterol (mmol/L)
	5.1
	1.3

	Triglycerides (mg/dL)
	1.3
	0.6

	aHDL (mmol/L)
	1.3
	0.4

	Non-HDL cholesterol (mmol/L)
	3.8
	1.3

	bLDL (mmol/L)
	3.2
	1.2

	cBMI (m2/Kg)
	28.9
	9.6

	dSBP (mmHg)
	135.1
	22.5

	fDBP (mmHg)
	78.1
	12.7

	gWHR (no unit)
	0.9
	0.5

	hHbA1c (%)
	8.3
	2.9

	iFBG (mmol/L)
	10.0
	4.5

	jTyG
	6.48
	5.0


Data presented as mean and standard deviation (S.D.). gWHR= Waist-to-hip ratio, dSBP= Systolic blood pressure, fDBP= diastolic blood pressure, hHbA1c= glycated haemoglobin, aHDL= High density lipoprotein, bLDL= Low density lipoprotein, cBMI= Body Mass Index, jTyG= Triglyceride-Glucose index, iFBG= Fasting blood glucose, mmol/L= Millimole per litre, mg/dL= Milligram per decilitre, mmHg= Millimetres of mercury.

[bookmark: _Hlk81863379]Demographic and clinical characteristics of the participants stratified by glycaemic control status
The proportion of individuals with T2DM with poor glycaemic control was higher than those with good glycaemic control in 2018, 2019 and 2020. In 2020, a significantly higher number of participants (239 out of 389, 61.4%) recorded poor glycaemic control (P<.001) (Table 3).

Table 3: Demographic and clinical characteristics of the participants stratified by Glycaemic Control Status.
	Variable
	bHbA1c (Glycaemic Control Status), n
	P-value

	
	Good (n=425)
	Poor (n=606)
	

	Sex
	
	
	.86

	Men
	131 (30.8%)
	230 (38.0)
	

	Women
	294 (69.2%)
	376 (62.0)
	

	Age
	
	
	.78

	10 - 29
	8
	15
	

	30 - 49
	121
	206
	

	 50 - 69
	227
	329
	

	70 - 89
	66
	53
	

	90 - 109
	3
	3
	

	      aBMI
	
	
	.45

	Amputee
	103 (24.2)
	161 (26.6)
	

	Underweight
	6 (1.4)
	16 (2.6)
	

	Normal
	83 (19.5)
	131 (21.6)
	

	Overweight
	107 (25.2)
	147 (24.3)
	

	Obesity
	126 (29.6)
	151 (24.9)
	

	Year
	
	
	<.001

	2018
	140 (32.9)
	198 (32.7)
	

	2019
	135 (31.8)
	169 (28.9)
	

	2020
	150 (35.3)
	239 (39.4)**
	


Data are presented as frequencies with corresponding percentages in parentheses. Chi-square test was used to compare frequencies and P<.05 was considered statistically significant. **= significantly higher. aBMI - Body Mass Index, bHbA1c – glycated haemoglobin.

                      Age, clinical and biochemical characteristics of the participants stratified by glycaemic status
                      Age (P<.035), FBG (P<.001) and TyG (P<.001) were significantly elevated in T2DM individuals with poor glycaemic control compared with T2DM individuals with good glycaemic control (Table 4).

                    Table 4: Age, clinical and biochemical characteristics of the participants stratified by triglyceride glucose index
	Variables
	HbA1c (Glycaemic Control Status), n
	P-value

	
	Good (n=425)
Mean±S.D.
	Poor (n=606)
Mean±S.D.
	

	Age (years)
	56.05±13.10
	54.21±12.35
	.04

	Cholesterol (mmol/L)
	4.99±1.26
	5.14±1.31
	.13

	Triglycerides
	1.21±0.59
	1.29±0.66
	.04

	HDL (mmol/L)
	1.32±0.39
	1.31±0.45
	.80

	Non-HDL (mmol/L)
	3.69±1.21
	3.84±1.28
	.10

	LDL (mmol/L)
	3.15±1.11
	3.25±1.20
	.20

	BMI (m2/Kg)
	29.28±8.79
	29.50±13.86
	.82

	SBP (mmHg)
	136.2±20.42
	134.70±22.86
	.33

	DBP (mmHg)
	77.36±12.70
	77.78±12.43
	.64

	WHR
	0.96±0.46
	0.97±0.48
	.79

	FBG
	6.86±2.33
	10.70±3.09
	<.001

	TyG
	4.18±2.70
	7.00±4.36
	<.001


Data were compared using student’s t-test, and P<.05 was considered statistically significant. WHR= Waist-to-hip ratio, SBP= Systolic Blood Pressure, DBP= Diastolic Blood Pressure, HbA1c= Glycated Haemoglobin, HDL= High Density Lipoprotein, LDL= Low Density Lipoprotein, BMI=Body Mass Index, FBG= Fasting Blood Glucose, TyG= Triglyceride-Glucose Index, mmol/L= Millimole Per Liter, mg/dL= Milligram per deciliter, m2/Kg=meter-squared per Kilogram, mmHg= Millimeters of mercury. 

Factors associated with high Triglyceride Glucose Index in type-2 diabetes mellitus
Men had 63.0% increased odds of recording a high TyG index [aOR95%CI: 1.63 (1.06-2.50), P=0.04] than women. A unit increase in the HbA1c concentrations in the blood increased the odds of a high TyG index by 3 folds [aOR95%CI: 3.20 (1.96-5.31), P<0.001]. Furthermore, a unit increase in the total cholesterol concentration of individuals with diabetes increased their odds of recording a high TyG index by 25.0% [aOR95%CI: 1.25 (1.13-1.92), P<0.001]. Likewise, a unit increase in the non-HDL cholesterol concentrations in individuals living with diabetes increased their odds of recording a high TyG index by 3 folds. Crude odds of a unit increase in LDL concentrations increased the odds of recording a high TyG index by 26.0% [OR95%CI: 1.26 (1.13-1.40), P<.001] (table 5). 

Table 5: Factors associated with glycaemic control in type-2 diabetes mellitus
	Variable
	Unadjusted Odds
	Adjusted odds

	
	OR [95%CI]
	P-value
	aOR [95%CI]
	P-value

	Sex
	
	
	
	

	Women
	reference
	
	reference
	

	Men
	1.19[0.92, 1.54]
	.07
	1.63[1.06, 2.50]*
	.04

	Age
	0.99[0.98, 1.00]
	.08
	0.99[0.97, 1.01]
	.06

	BMI
	
	
	
	

	Normal
	reference
	
	reference
	

	Amputee
	1.14[0.79, 1.63]
	.10
	1.35[0.73, 2.49]
	.10

	Underweight
	1.06[0.43, 2.54]
	.09
	0.90[0.26, 3.06]
	.09

	Overweight
	0.86[0.60, 1.24]
	.07
	0.76[0.44, 1.33]
	.07

	Obesity
	0.93[0.65, 1.34]
	.07
	0.55[0.31, 0.96]*
	.046

	Year
	
	
	
	

	2020
	reference
	
	reference
	

	2018
	0.54[0.40, 0.72]***
	<.001
	0.47[0.29, 0.77]**
	.04

	2019
	0.61[0.45, 0.82]***
	<.001
	0.56[0.35, 0.90]***
	.046

	Lipid Profile
	
	
	
	

	Cholesterol
	1.40[1.28, 1.55]***
	<.001
	1.25[1.13, 1.92]***
	<.001

	HDL
	0.68[0.51, 0.92]*
	.03
	1.34[0.85, 2.12]
	.06

	Non-HDL
	1.52[1.36, 1.69]***
	<.001
	3.43[1.9, 5.1]***
	<.001

	[bookmark: _Hlk81779310]LDL
	1.26[1.13, 1.40]***
	<.001
	0.001[0.00, 0.01]***
	<.001

	Others
	
	
	
	

	SBP
	1.01[1.00, 1.01]*
	.05
	1.01[0.99, 1.02]
	.08

	DBP
	1.02[1.01, 1.03]***
	<.001
	1.01[0.99, 1.03]
	.09

	WHR
	1.19[0.84, 1.68]
	.07
	1.16[0.80, 1.70]
	.10

	HbA1c
	2.10[1.86, 4.31]***
	<.001
	3.20[1.96, 5.31]***
	<.001


BMI= Body mass index, OR= ODDs ratio, aOR= Adjusted ODDs ratio, WHR= Waist-to-hip ratio, SBP= Systolic blood pressure, DBP= diastolic blood pressure, HbA1c= glycated haemoglobin, HDL= High density lipoprotein, LDL= Low density lipoprotein, FBG= Fasting blood glucose, mmol/L= millimole per litre, mg/dL= milligram per decilitre, mmHg= millimeters of mercury. Odds ratio adjusted for sex, cholesterol, HDL, non-HDL, LDL, SBP, DBP, WHR and HbA1c. Data were generated using logistic regression model, and P<.005 was considered statistically significant. P < .05*, P < .01**, and P < .001٭٭٭

Association between triglyceride-glucose (TyG) index and glycaemic control in type-2 diabetes mellitus
There was a significant positive correlation between triglyceride-glucose index and glycated haemoglobin (r=0.530, P<.001) (Table 6).
	
Table 6: Association between triglyceride-glucose index and glycaemic control in type-2 diabetes mellitus
	Test statistic
	HbA1c
	P-value

	Pearson r
	0.530***
	<.001

	Regression analysis
	
	

	β[95%CI]
	0.12[0.11-0.13]***
	<.001

	aβ[95%CI]
	0.11[0.10-0.12]***
	<.001


r=Correlation coefficient. Pearson correlation test and linear regression model were used to generate the data. Statistical significance was set at P<.05.

Receiver-operating characteristic (ROC) curve prediction of glycaemic control in type-2 diabetes mellitus using triglyceride-glucose (TyG) index 
The receiver curse analysis below shows triglyceride-glucose index prediction of glycaemic control among individuals with T2DM with a significant P-value of .000 and an area under the curve of .783 (figure 1).
	
 (
AUC = .783
CI = .755 - .811
P-
value = .000
) [image: ]

Figure 1. Receiver-operating characteristic (ROC) curve showing the predictive ability of triglyceride-glucose (TyG) index for glycaemic control in type-2 diabetes mellitus

DISCUSSION
The multicenter approach employed in this study strengthens the findings of this study. Triglyceride and blood glucose are very crucial markers of glycaemic control in the management of diabetes mellitus. Worsening glycaemic control is evident in rising triglyceride and plasma glucose concentrations. Despite these observations, not many studies have explored the relevance of TyG index as a cheaper and more readily available surrogate marker for glycaemic control in the management of T2DM. This study investigated TyG index as a predictor of glycaemic control in type 2 diabetes mellitus. This study recruited more women participants than men. This could be due to the fact that women easily seek help and treatment for their medical conditions compared with men who may for the fear of stigmatization live in denial of the presence of the disease condition, hence the recruitment of more women participants compared with men. Chamroonkiadtikun and Ananchaisarp[2] also made a similar study population distribution observation among the Thai.
In this study, significantly higher Age and FBG were observed among T2DM individuals with poor glycaemic control as has been reported in earlier studies such as Jin, Cao[11] and Zhu, Wang [1]. This may be attributed to the age-related decline in the activities of the pancreas. As age increases, there is a physiological decline in insulin production from the pancreas due to a decline in beta cell function and mass. 
A significantly higher number of T2DM cases were recruited in the year 2020 probably because of the effect of lockdown necessitated by the covid-19 pandemic, since physical inactivity as a result of the lockdown imposed by the covid-19 pandemic may lead to adiposity and insulin resistance.  da Silva, Caldas[1] reported that, TyG index is positively associated with physical inactivity leading to adiposity. Similarly, this study reported higher incidence of overweight and obesity among participants with poor glycaemic control. Hulten, Bittencourt[1] also reported higher BMI in people with poor glycaemic control. Poor glycaemic control was also recorded in amputees because of inactivity. McGinigle, Kindell[3] also recorded significant association between poor glycaemic control in T2DM individuals with major limb amputation.
Globally, the TyG index has been proven in diverse studies as a better, non-sophisticated and cheaper predictor of insulin resistance which characterizes T2DM[2,1]. In this study, 58.8% of the T2DM participants recorded poor glycaemic control, especially in the amputee, overweight and obese group. Similar findings were made by Low, Khoo who found out that 35.1% of T2DM individuals with high TyG index were obese in the northern region of Singapore. Another study by Low, Khoo reported that elevated TyG index was significantly associated with obesity among individuals with T2DM in China. This observation may be attributed to the high proportion of women participants in this study.  Generally, women are endowed with higher percentage of body fat which could contribute to the high TyG index among individuals with T2DM[6].  Vasques, Novaes[3] reported that the TyG index correlates well with the degree of adiposity. 
The current study found a positive correlation between total cholesterol, non-HDL cholesterol and LDL concentrations such that a unit increase in the total cholesterol concentration of participants increases their odds of recording poor glycaemic control. Likewise, a unit increase in the non-HDL cholesterol concentration of participants living with diabetes increases their odds of recording a high TyG index by 3 folds. A unit increase in LDL concentrations increases the odds of recording a high TyG index by 26.0%. This observation is attributable to the higher levels of the various atherogenic lipids, especially Apo-B containing lipoproteins or non-HDL cholesterol levels associated with T2DM.
A high TyG index perfectly predicted poor glycaemic control in T2DM in the current study. In the logistic regression model, there is 3-fold increased odds of recording a high TyG index whenever there was a unit increase in the HbA1c concentrations in the blood, this agrees with the results of other studies[4]. In a cohort study, Navarro-González, Sánchez-Inigo[19] observed a progressively increased risk of poor glycaemic control in individuals with TyG index ≥8.31. They further discovered that the higher the TyG index, the greater the risk of poor glycaemic control. This risk is about 7 times higher in the TyG index values in the 4th quartiles than those in the lower index.  Although, the study designs differ, the results of the current retrospective study confirm the conclusion made by Navarro-González, Sánchez-Inigo[19] that, there is an increased risk of poor glycaemic control in T2DM individuals with high TyG index. Similarly, Low, Khoo documented about 5 folds increase in the risk of developing poor glycaemic control among individuals with diabetes with TyG index in the 4th quartile compared with those in the lower quartiles in a decreasing manner. This explains the poor glycaemic control among the study participants in the current study and the significant positive correlation between the TyG index and glycated haemoglobin (HbA1c). The current study indicates that the TyG index is vital in the early detection of risk predispositions surrounding poor glycaemic control. Du, Yuan[1] also determined the TyG index as an early marker for the detection of insulin resistance and glycaemic control. The TyG index marker is relatively cheaper, cost effective and has a very good glycaemic control predictive capability. The TyG index has proven to detect poor glycaemic control among the study participants. The study has also shown significant positive correlation between the TyG index and glycated haemoglobin (HbA1c). 

Conclusion
This study demonstrates that, TyG index correlates directly with HbA1c. The study demonstrates the use of TyG index to predict glycaemic control and can also be used as a surrogate of HbA1c to predict and monitor glycaemic control in individuals with T2DM.

Recommendations
The TyG index has proven to be a cheaper and reliable approach to predict and track insulin resistance in T2DM and its associated influential markers including lipids, body mass index and systolic blood pressure. The study recommends the incorporation of triglyceride-glucose index estimation in routine clinical practice for early detection of diabetes and poor glycaemic control. 
[bookmark: _GoBack]
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