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ABSTRACT 

Introduction: There is ongoing debate on whether lager beer – a type of alcoholic beverage commonly 

consumed in Nigeria influences glycated haemoglobin (HbA1c) levels. Objective: This study seeks to 

determine possible impact of lager beer consumption on HbA1c levels in relation to volume consumed, age 

of the participants and body mass index (BMI). Method: Six hundred and twenty-eight (628) blood donors 

who consume lager beer regularly for at least 3 months and non-alcohol consumers who served as the 

control group were studied. The lager beer consumers were categorize into moderate and heavy consumers. 

Standard methods were used to determine BMI, HbA1c, and Haemoglobin levels, while a structured 

questionnaire was used to obtain information on the lager beer consumption status and age of the subjects. 

Results: The lager beer consumers mean HbA1c value (5.24±0.76%) was significantly higher (t = 3.70; 

p<0.001) compared to control group (5.01±0.72%). However, there was no significant difference (t = 0.33; 

p = 0.739) in the mean HbA1c levels of moderate consumers (5.23±0.67%) compared with that of the 

heavy consumers (5.25±0.65%). Significant positive correlations were observed between age and HbA1c 

(r = 0.297; p < 0.001) and also age and BMI (r = 0.483; p < 0.001) among the control group and similar 

pattern was also observed in the lager beer consumers (age and HbA1c (r = 0.397; p < 0.001) and BMI (r = 

0.492; p < 0.001). There was a significant positive association (p < 0.001) between BMI and HbA1c among 

the beer consumers and the control group. Pre-diabetes was more among the heavy consumers (16.2 %) 

followed by the moderate consumers (14.8 %) and lest among control (11.9 %).  While heavy consumers 

had diabetes prevalence of 2.7%, the moderate had 2.6% and control group 1.9%.  Conclusion: This study 

concludes that HbA1c levels was elevated in lager beer consumer (although the raised value was still within 

the reference range) the elevation was not dependent on the quantity consumed however, increasing age 

and BMI played important roles in influencing the rise in HbA1c levels. This implies that larger beer 

consumption has a negative impact on HbA1c which in the long run may predispose the subjects to 

metabolic disorder. 
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INTRODUCTION 

 

HbA1c is a form of haemoglobin that is 

measured primarily to identify the average 

plasma glucose concentration over prolonged 

periods of time. Lyons and Basu (1) 

described it as biomarker with an advantage 

that a single measurement is suitable to 

classify individuals according to their long-

term blood glucose concentrations. It is 

therefore useful screening tool for diabetes 

and pre-diabetes (2). It is formed in a non-

enzymatic glycation pathway by Hb's 

exposure to plasma glucose. Normal levels of 

glucose produce a normal amount of HbA1c. 

As the mean plasma glucose increases, the 

fraction of HbA1c increases in a predictable 

way (3). Nigeria currently ranks 27th 

globally in respect of adults alcohol drinking 

(age 15+) in liters per year (4), and has the 

second largest beer market in Africa, after 

South Africa making it one of the leading 

African countries in alcohol consumption 

(5,6). These ranking excludes unregistered 

illegal production and consumption of illicit 

and locally made alcoholic beverages sold 

freely (7). Beers are alcoholic beverages 

obtained by the yeast fermentation of malted 

cereal grains, to which hops and water have 

been added (6, 8). They comprises of 

different types which include: ale, stout, lager 

and cider. Lager beer is the most commonly 

consumed type of beer in Nigeria with 

different brand names and is the focus of this 

study. 

Alcohol appear to be the most commonly 

used drug in Nigeria characterized by “heavy 

episodic drinking” (8). The situation is 

worsened by rapidly changing socio-political 

and economic developments in Nigeria, 

giving rise to new norms of alcohol use 

(9). Sadly, excessive drinking has been 

linked to metabolic syndrome, including 

obesity, hypertension, and type 2 diabetes 

mellitus (10). Although, reports on outcome 

over the consumption volume and HbA1c has 

been inconsistent.  While some report heavy 

consumption as a risk factor for diabetes (11, 

12) some others studies suggest otherwise 

that it rather reduces the risk of diabetes (13). 

The later argument was based on an 

association of lower HbA1c and alcohol 

consumption in their various studies (14, 15) 

independent of plasma glucose (16, 17, 18, 

19, 20). Increased insulin sensitivity was 

suggested to be the mechanism through 

which alcohol consumption lowers HbA1c 

(21). This present study therefore sets out to 

determine possible influence of lager beer 

consumption on HbA1c levels and to access 

the role of volume consumed, age, BMI on 

such influence in our population.   

 

 

MATERIALS AND METHODS 

 

Study Area 

The study was conducted at General Hospital 

Kubwa Abuja Nigeria - a secondary Health 

facility serving patients of middle and low 

socioeconomic status. Kubwa is one of the 

major suburbs within the metropolitan area of 

Abuja and located within latitude 9.1596° N 

and longitude 7.3386° E 

 

Study population 

The study population comprised a total of 

628 male subjects comprising of 210 non-

alcohol consumers, 209 moderate and 209 

heavy lager beer consumers  who have been 

drinking for at least 3 months and presented 

at Kubwa General Hospital as voluntary 

blood donors. They were aged 20-50 years. 

Those who consumed other alcoholic 

beverages different from lager beer, 

confirmed diabetics, smokers, those on 

steroids and anti-hypertensive were 

excluded. 
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Experimental design 

In this cross sectional study, the subjects 

were grouped according to their drinking 

patterns as heavy drinkers (consume up to 4 

bottles/day or more than 14bottles/week. 

Moderate drinkers: (consume at least 2 

bottles/day or 7 to 14 bottles/ week and non-

consumers as controls. 

 

Ethical clearance and informed consent:  

Ethical clearance was obtained from the 

institution ethics committee and written 

informed consent obtained from the subjects 

before data collection. 

 

Data collection/ Blood sample analysis 

A structured questionnaire was used to 

capture the age, quantity of alcohol 

consumed, medical and social history of the 

subjects. Two milliliters of blood sample 

(2mls) was collected into EDTA bottle at a 

concentration of 1.50 mg/ml of blood for Hb 

estimation by Haemiglobincyanide (HiCN) 

method and HbA1c by Ichroma TM. Body 

weight and height measurements were taken 

using a stadiometer (Health-O-Meter 

ProSeries, USA) and BMI calculated by 

dividing the weights of the subjects in 

kilograms (Kg) by the square of their heights 

in meters (m2).  

All data were analyzed using Statistical 

Package for Social Sciences (SPSS) version 

22 (SPSS Inc. Chicago, IL, USA). Prevalence 

was depicted with Bar chart. Independent t-

test was used to test the differences between 

two variables and Pearson bivariate was 

employed for correlation.  P-value <0.05 was 

considered statistically significant.  

 

RESULTS 

 

Table 1 shows that the subjects were aged 

matched ((t=0.35; p=0.721). The lager beer 

consumers HbA1c value (5.24±0.76%) was 

significantly higher (t=3.70; p<0.001) 

compared with the control group 

(5.01±0.72%). However, there was no 

significant difference (t = 0.33; p = 0.739) in 

the HbA1c levels of moderate consumers 

(5.23±0.67%) compared with that of the 

heavy consumers (5.25±0.65%) as shown in 

Table 2. Significant positive correlation was 

observed between age and HbA1c (r = 0.297; 

p < 0.001) as shown in Table 3 and also 

between age and BMI (r = 0.483; p < 0.001) 

among the control group (Table 4). The same 

similar finding was observed among the beer 

consumers (HbA1c (r = 0.397; p < 0.001) 

BMI (r = 0.492; p < 0.001) shown in Table 4.  

Furthermore significant positive association 

(p < 0.001) was observed between age and 

HbAIc (Fig 1) and also a positive correlation 

between age and BMI in both the beer 

consumers and the control group (Fig 2).  

Pre-diabetes (defined as HbA1c values 

between 5.7 – 6.4%) was more among the 

heavy consumers (16.2 %) followed by the 

moderate consumers (14.8 %) and lest among 

control (11.9 %). Diabetes was defined as 

HbA1c values > 6.4%, while heavy 

consumers had prevalence of 2.7%, the 

moderate had 2.6% and control group 1.9%. 

Data suggested that the least prevalence in 

both pre-diabetes and diabetes occurred 

among control group followed by the 

moderate drinkers with the highest 

prevalence occurring among heavy 

consumers (Fig 3). 

 

 

 

Table 1. BMI, HbA1c and Hb levels of lager beer consumers compared with the control 

group   
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Variables Non-Drinkers(n = 210) Drinkers(n = 418) t - test P-Value 

Age (years) 34.86 ± 9.11 35.05 ± 8.87 0.26 0.794 

 

BMI (kg/m2) 25.95 ± 4.47 28.05 ± 3.80 4.11 <0.001* 

 

HbA1c (%) 5.01 ± 0.72 5.24 ± 0.76 3.70 <0.001* 

Hb (g/dl) 14.21 ± 0.95 14.19 ± 1.10 0.28 0.774 

Keys: BMI = body mass index, HbA1c = glycated haemoglobin, Hb = haemoglobin 

concentration *= significant at P<0.05 

 

 

Table 2: BMI, HbA1c and Hb concentration based on drinking habits    

Variables Moderate consumers (n = 

209) 

Heavy  consumers (n = 

209) 

t- test P-

Value 

 

Age (years) 35.21 ± 9.06 34.90 ± 8.70 0.35 0.721 

 

 

BMI 

(kg/m2) 

28.02 ± 3.67 28.04 ± 3.95 0.01 0.990 

 

 

HbA1c (%) 5.23 ± 0.67 5.25 ± 0.65 0.33 0.739 

 

 

 

Hb (g/dl) 14.15 ± 1.06 14.22 ± 1.14 0.654 0.513  

Keys: BMI = body mass index, HbA1c = glycated haemoglobin, Hb = haemoglobin 

concentration 

 

 

Table 3: Pearson’s bivariate correlation between HbA1c and BMI of the drinkers and non-

drinkers 

Parameter   Control group Beer consumers 

Coefficient (r) P-Value Coefficient (r) P-Value 

HbA1c (%) 0.297 <0.001* 0.397 <0.001* 

 

BMI (kg/m2) 0.483 <0.001* 0.492 <0.001* 

Keys: BMI = body mass index, HbA1c = glycated haemoglobin, * = significance at p< 0.05 

 

 

 

 

 

 

Table 4: Pearson’s bivariate HbA1c and Hb levels of the drinkers and non-drinkers 

Parameter  Control group Beer consumers 
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http://doi.org/10.5281/zenodo.5802227


Journal of Medical Laboratory Science, 2021; 31 (4): 34-46 
http://jomls.org; info@jomls.org    Ibeh et al 
http://doi.org/10.5281/zenodo.5802227   
 

A Publication of the Association of Medical Laboratory Scientists of Nigeria, under a Creative 

Commons Attribution Non-Commercial 4.0 International Public License (CC BY-NC 4.0). 

 
38 

Coefficient (r) P-Value Coefficient (r) P-Value 

HbA1c (%) 0.346 <0.001* 0.457 <0.001* 

Hb (g/dl) 0.123 0.075 0.077 0.116 

Keys: BMI = body mass index, HbA1c = glycated haemoglobin, Hb = heamoglobin 

concentration * = significant at p< 0.005 

 

 

 

 
 

 

Figure 1. Simple scatterplot showing correlation of age with HbA1c of consumers 
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Figure 2. Simple scatter plot showing correlation of age with BMI of beer consumers 

 

 

 

 

 

 
 

 

Figure 3. Prevalence of pre-diabetes/diabetes according to the drinking status of the subjects 

 

 

 

 

DISCUSSION 

 

This study investigated the influence of lager 

beer consumption on HbA1c levels among 

blood donors at the Kubwa General Hospital, 

Abuja. This study found a significantly 

increased BMI among lager beer consumers 

compared with the non-beer consumers aged 

matched controls. Several studies had 

reported increase in BMI in different 

population namely, Coulson et al., (22) who 

studied among alcohol consumers, 

11.9

14.8
16.2

1.9
2.6 2.7

0

2

4

6

8

10

12

14

16

18

NON DRINKERS MODERATE DRINKERS HEAVY DRINKERS

prediabetes

diabetes

http://doi.org/10.5281/zenodo.5802227
http://doi.org/10.5281/zenodo.5802227


Journal of Medical Laboratory Science, 2021; 31 (4): 34-46 
http://jomls.org; info@jomls.org    Ibeh et al 
http://doi.org/10.5281/zenodo.5802227   
 

A Publication of the Association of Medical Laboratory Scientists of Nigeria, under a Creative 

Commons Attribution Non-Commercial 4.0 International Public License (CC BY-NC 4.0). 

 
40 

Booranasuksaku and colleagues among 

university students in Thailand (23) and 

Shelton & Knott (24) among 

obese.  However, in a study in a Korean 

population no weight gain was recorded 

except in girls (25) even though the study 

population was boys and girls and not adults. 

Mechanism of weight gain from alcohol 

intake has been explained in one of following 

ways: Firstly, alcohol is a source of energy 

containing 7.1 kcal/g, this energy is 

converted into calorie and creates a positive 

energy balance (26). Besides this, several 

metabolic studies suggests lipid oxidation 

suppression by alcohol, leading to 

improvement of a positive fat balance with 

non-oxidized fat deposited differently in the 

abdominal area (26). Secondly, alcohol alters 

fat distribution in the body by decreasing fat 

breakdown but stimulating its synthesis and 

deposition (27, 28). Thirdly, alcohol may 

increase appetite for food (29) as evidenced 

by weight gain in the subjects in this study. 

There was no alteration of Hb among the 

consumers in this present study contrary to 

some earlier reports. Milman and Perderson 

(30) and Milman et al (31) reported a 1.3% 

rise among heavy drinkers, but none in 

moderate drinkers. One would not obviously 

be surprised at this conflicting patterns of Hb 

results, although lager beer brewed from 

grains possess nutrients such as B vitamins, 

riboflavin, niacin, zinc, potassium, calcium, 

phosphorus and other minerals essential 

necessary for haemopoiesis, there may be 

enhanced red cell destruction and 

concomitant morphological changes as seen 

in other alcoholic beverages. In fact 

NHANES data showed that alcohol 

consumption alters daily dietary pattern by 

displacing carbohydrate, protein, and fat 

(32). It is also common for heavy drinkers to 

have poor nutrition and in some cases 

become severely malnourished (33). 

The present study shows that lager beer 

consumers have significantly higher HbA1c 

compared with non-consumers and the rise is 

not depend on the quantity consumed. 

though, the values obtained are within the 

reference interval 4.0% -5.9% for ages 35-40 

years as our study population as determined 

by Igila and Aaron (34) in Port Harcourt, 

Nigeria.  We thus report in this present study 

that alcoholism was associated with 

increased HbA1c. Surprisingly, our result 

pattern was contrary to previous findings 

notably that of Harding et al. (14), and 

Gulliford and Ukoumunne (15), Hong et al. 

(16), Inada and Koga (17) and Wiss (21). 

These later reports suggest that alcohol 

consumption leads to improved insulin 

sensitivity with lower blood glucose 

concentrations, leading to lower HbA1c 

levels. However, many factors could have 

contributed to a reverse in HbA1c levels seen 

in this study compared to the findings of these 

researchers. Firstly, the studies were all 

carried out in developed nations, therefore, 

the impact of African race which has been 

documented as a strong predictor of HbA1c 

could had been a strong factor in our 

population. A meta-analysis provided a 

strong support to our result pattern that 

HbA1c values are higher in blacks, Asians, 

and Latinos compared with whites (35). 

Other factors which may have caused an 

increase in the levels of HbA1c in our studied 

population may also include: poor physical 

activity among the study participants. Our 

study population lack of physical activity as 

a result of pressure of routine work.  

Decreased physical activity energy 

expenditure had been reported as an 

independent risk factor for metabolic 

syndrome (36).  Reduced physical activity 

enhances increased BMI which has been 

positively associated with increased levels of 

HbA1c.   
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A significant positive correlation between 

age and HbA1c was seen in our study 

population.  This observation is consistent 

with several erstwhile studies, notably that of 

Chi-Chang et al., (37); Davidson and 

Schriger, (38); Qinglin et al., (39); Masuch et 

al., (40) and Ani et al., (41) but not with that 

of Gebel (42); Guo and Garvey (43) and 

Carls et al.(44) who found no association. 

Our study tends to align with the former since 

degenerative changes are associated with 

increasing age and BMR usually decreases 

by 2% per decade of adult life (45).  In 

addition, we found a positive correlation 

between age and BMI in the population 

studied (consumers and non-consumers).  

Several reason could explain this, ranging 

from increase in adiposity with age with 

concomitant leanness in mass and decrease in 

bone mineral density, changes in fat 

distribution where fat mass tends to be 

preferentially distributed in the abdominal 

region. There was no significant correlation 

between BMI and Hb level of our subjects.  

The works of Ghadiri-Anari et al. (46) and 

that of Ugwuaja et al. (47) supports this 

assertion. The prevalence of prediabetes and 

diabetes are positively influenced by quantity 

of lager beer consumed. Our finding 

suggested that the least prevalence in both 

prediabetes and diabetes occurred among 

non-consumers followed by the moderate 

drinkers with the highest prevalence 

occurring among heavy drinkers. Studies 

investigating the effect of alcohol 

consumption on the risk of developing type 2 

diabetes are highly inconsistent. Liu et al. 

(48) has argued that whether moderate 

alcohol intake could help decrease diabetic 

risk warrants further investigation. A 

systematic review and meta-analysis by 

Adeloye et al. (49) showed that the 

prevalence of DM in Nigeria had steadily 

increased from 2.0% in 1990 to 5.7% in 2015.  

While International Diabetes Federation puts 

it at 1.7% for ages 20-69 years (50). Studies 

have revealed that considerable number of 

people in the prediabetic stage will go on to 

develop type 2 diabetes (51, 52). Studies in 

India had strengthen believe and added that 

40-55% of the people at prediabetic stage 

would develop type 2 diabetes mellitus over 

a period of 3-5 years (53, 54).   

 

CONCLUSION: This study concludes that 

HbA1c levels was elevated in lager beer 

consumer (although the raised value was still 

within the reference range), the elevation was 

not dependent on the quantity consumed 

however, increasing age and BMI played 

important roles in influencing the rise in 

HbA1c levels. This implies that larger beer 

consumption have a negative impact on 

HbA1c which in the long run may predispose 

the subjects to metabolic disorder. 
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