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Abstract 

Background: The literature shows that ABO blood groups and demographic characteristics influence susceptibil-
ity to type 2 diabetes mellitus (T2DM) and may be used to stem the rising incidence of the disease. However, these 
associations vary geographically, which necessitates the need to determine the association in every locality. This study 
determined the ABO blood groups and demographic characteristics of 486 type 2 diabetic patients with no family 
history in selected hospitals in Lagos, Nigeria.

Results: The results showed that age class 50–59 years (35.8%) was the most susceptible to T2DM, while age class 
30–39 years (8.6%) was the least. Female diabetics accounted for 56.8%, while males constituted 43.2%. Diabetes was 
less prevalent among singles (9.5%), while married couples had the highest prevalence (55.6%). Primary school leavers 
were the least diabetic (9.9%), while secondary school leavers were the most diabetic (41.6%). Approximately 59.05% 
of the patients were overweight, while 5.35% were underweight. Blood group O positive was the most prevalent 
(38.5%; p < 0.05), followed by A positive (20.2%; p < 0.05), and the least was AB negative (4.5%). Severe conditions were 
less common among groups O positive and A positive (p < 0.05) compared to other blood groups. Thus, the relatively 
high prevalence of T2DM among blood groups O and A could be due to natural selection owing to their fitness.

Conclusions: ABO blood groups and demographic characteristics influenced the prevalence of T2DM in the city. 
Residents with blood groups O and A positive should pay special attention to T2DM.
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Background
The burden of type 2 diabetes mellitus (T2DM) is 
increasing worldwide and raising concern (Yahaya et  al. 
2020). Type 2 diabetes mellitus is currently a top cause 
of death and reduced lifespan (Lin et al. 2020). In 2019, 
around 463 million adults (20–79  years) lived with 

diabetes mellitus (DM), mostly T2DM, and resulted in 
4.2 million deaths (IDF, 2019). Of these figures, about 
79% occurred in low- and middle-income countries (IDF, 
2019). The estimated cost of treating the affected in the 
mentioned year was over USD 760 billion dollars (IDF, 
2019). Due to a lack of funds and poor healthcare sys-
tem, sub-Saharan Africa is the worst hit by the effects of 
DM and Nigeria bears the greatest burden in the region 
(Pastakia et  al. 2017; Ugwu et  al. 2019). According to 
Adeloye et  al. (2017), the prevalence of DM in Nigeria 
has doubled in the last two decades (from 2.2% in 1997 
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to nearly 6% in 2015). At the minimum, 2,743,800 mil-
lion Nigerians were diabetic in 2019 (IDF Africa, 2019). 
Overall, these showed that T2DM has reached an epi-
demic level and a new management strategy is necessary 
to complement the existing ones.

Fortunately, recent studies such as Anifowoshe et  al. 
(2017) and Oladele et  al. (2020) show that ABO blood 
groups influence susceptibility to diseases which can be 
employed as a management strategy. For instance, pep-
tic ulcer is common among individuals with blood group 
O, whereas cancer of the stomach and tumors of salivary 
glands are more frequent among blood group A individu-
als (WHO, 2013). Some studies including Qureshi and 
Bhatti (2003) and Bener and Yousafzai (2014) also show 
that ABO blood groups influence susceptibility to DM. 
ABO blood groups are hereditary and are controlled by 
a gene on chromosome nine known as the ABO gene or 
immunoglobulin (Zahid et al. 2016). Thus, some cases of 
T2DM may be genetic (Abdel-Gaffar et al. 2020; Yahaya 
et al. 2020). There are also pieces of evidence indicating 
that environmental factors and demographic character-
istics influence susceptibility to diseases (Yahaya et  al. 
2017). Notably, Shittu et al. (2017) reported a high preva-
lence of DM and pre-diabetes among females and people 
less than 61 years in Oyo State, Nigeria. Aldossari et al. 
(2018) also reported more DM among singles than mar-
ried people in Saudi Arabia. Education levels were also 
reported by Aladeniyi et al. (2017) to be associated with 
T2DM prevalence in Akure, southwest of Nigeria.

Overall, these showed that ABO blood groups and 
demographic characteristics can provide preliminary 
data for managing an individual’s health as well as deter-
mine the distribution of diseases in a population. How-
ever, demographic characteristics and the distribution of 
ABO blood groups vary worldwide, even among ethnic 
groups (Fufa and Debelo 2019). Therefore, to effectively 
use ABO blood groups and demographic characteristics 
to predict and manage a disease, there is a need to deter-
mine the distribution of the two factors among individu-
als suffering from the disease in the population. There is 
a dearth of such studies among the diabetic population in 
Lagos, Nigeria, similar to other developing nations. This 
study, therefore, determined the distribution of ABO 
blood groups and demographic characteristics among 
type 2 diabetic patients in selected hospitals in Lagos, 
Nigeria.

Methods
Description of study locations
This study was carried out at Alimosho and Isolo General 
Hospitals in Lagos, Nigeria. Lagos is the capital of Lagos 
State on latitudes 6° 30′ N–6° 40′ N and longitudes 3° 
00′ E–4° 00′ E (Yahaya et al. 2019). The state is bounded 

by the Atlantic Ocean on the south, Benin Republic on 
the west, and Ogun State on the north and east. Lagos 
is ranked among the most populated and rapidly grow-
ing cities in the world (Yahaya et al. 2020). The city is the 
economic hub of Nigeria and the most industrialized in 
the country. Lagos has a high prevalence of DM with an 
11% incidence rate compared with a 2.2% national preva-
lence (Shittu et al. 2017), necessitating the current study.

Alimosho General Hospital is situated along Km 4, 
Isheri-Lagos State University (LASU) Road in Alimosho 
Local Government Area of the state. Isolo General Hos-
pital is situated at 120/121 Mushin Road, Osolo Way, 
Isolo, Lagos. The two hospitals are centrally located in 
Lagos and thus serve many patients. The central locations 
of the two hospitals and the high number of patients they 
serve were instrumental to their selection for the study.

Study population and data collection
A retrospective and cross-sectional study of 865 type 2 
diabetic patients with no family history that attended 
Alimosho and Isolo General Hospitals, Lagos, during 
January–October 2020 was conducted. The patients’ 
health records were checked, and relevant information 
was collected using a structured checklist. The checklist 
has three sections, namely Section A, B, and C. Section 
A contains socio-demographic variables, such as age, 
gender, religion, education levels, marital status, and 
ethnicity. Section B contains anthropometric variables, 
mainly weight. Section C contains medical/health vari-
ables, such as ABO blood groups, rhesus blood groups, 
and the severity of T2DM among various blood groups. 
The severity of DM was scored based on the number of 
diabetes-related complications and frequency of hospital 
visits (Zghebi et  al. 2019). DM was considered severe if 
the patient had at least one diabetes-related complication 
and visited the hospital monthly.

Determination of sample size
The sample size for the study was calculated from the for-
mula: n =

N

1+N (e)2
 (Yamane 1967).

In the formula above, n represents the sample size, N 
is the population size, and e shows the level of precision, 
which is usually between 0.10 and 0.01 (i.e., 10% to 1%). 
N was gotten from the number of diabetic patients that 
attended the two hospitals between January and October 
2020.

Using a level of precision of 3% and the population size 
of 865,

n = 486.3 and thus n ~ 486.

n =
865

1+ 865(0.03)2
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Therefore, the sample size used was 486.

Data analysis
Data were analyzed using the Statistical Package for 
Social Sciences (SPSS), version 24, and findings were 
presented using percentages and frequency distribution 
tables. The relationship between variables was tested 
using the Chi-square test at the significant level of 5% 
(p ≤ 0.05).

Results
Influence of demographic characteristics on the prevalence 
of T2DM
The prevalence of T2DM increased with age and reached 
its peak at age class 50–59  years (35.8%) after which it 
declined to 21.4% at age class 60–69 years (Fig. 1). To sum 
it up, most of the diabetic patients were between 50 and 
69 years of age. Figure 2 shows that more females (56.8%) 
than males (43.2%) had T2DM. As shown in Fig. 3, most 
of the diabetic patients were Christians (69.5%), fol-
lowed by Muslims (21.4%) and traditional worshippers 
(9.1%). Information from Fig. 4 shows that Yoruba were 
the most diabetic (61.3%), followed by Igbo (15.6%) and 
Hausa (2.9%). The demographic characteristics of the 
study population also show that T2DM was least preva-
lent among singles (9.5%), while married people had the 
highest (55.6%) (Fig. 5). Furthermore, it is observed from 
Fig. 6 that people with no formal education (16.0%) and 
primary education (9.9%) were the least diabetic, while 
secondary school leavers (41.6%) and graduates of ter-
tiary education (32.5%) were the most diabetic.

Influence of body weight on the prevalence of T2DM
Table 1 shows that 59.05% of the diabetic patients were 
overweight (39.30% weighed between 25 and 29  kg/m2 
and 19.75% > 30  kg/m2), while 5.35% were underweight. 
This inferred that more than half of the diabetic patients 
were overweight.

Influence of ABO/rhesus blood groups on the prevalence 
of T2DM
Group O positive was the most prevalent (38.5%) blood 
group among diabetics, followed by A positive (20.2%), 
while the least was AB negative (4.5%) (Table  2). A sig-
nificant difference (p < 0.05) was found between group O 
positive and other blood groups and also between group 
A positive and other blood groups.

Discussion
This study was conceptualized to determine the influ-
ence of ABO blood groups and demographic character-
istics on the prevalence of T2DM in Lagos, Nigeria. The 

Fig. 1 Frequency of age distribution of diabetic patients in Alimosho 
and Isolo General Hospitals

Fig. 2 Religions of diabetic patients in Alimosho and Isolo General 
Hospitals

Fig. 3 Gender of diabetic patients in Alimosho and Isolo General 
Hospitals
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increasing prevalence of T2DM with age and dominance 
of age class 50–69  years among the diabetics (Fig.  1) is 
consistent with the result of Shittu et  al. (2017), who 
reported the prevalence of 36–60-year age class among 
type 2 diabetics in southwest Nigeria. Muhammad et al. 
(2019) also reported a similar result to the current study 
in which the age group 50–69  years was the most sus-
ceptible group to T2DM in the northwest of Nigeria. 

Aging increases free fatty acid, which increases the risk 
of insulin resistance, hyperinsulinemia, and DM (Hardy 
et  al. 2002; Einstein et  al. 2010; Mandal et  al. 2012). 
Aging also reduces lean body mass and increases vis-
ceral fat, which predisposes to insulin resistance (Ketut 
et  al. 2012). Additionally, mitochondrial function and 
beta-cell proliferation decline with age, increasing the 
risks of insulin resistance (Ketut et al. 2012). The decline 

Fig. 4 Ethnicity/tribe of diabetic patients in Alimosho and Isolo General Hospitals

Fig. 5 Marital status of diabetic patients in Alimosho and Isolo General Hospitals
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in the prevalence of DM at advanced ages (> 60  years) 
noticed in this study could have resulted from the ability 
of some elderly adults to effectively put DM in check or 
survive it (Rockwood et  al. 1998). Alternatively, glucose 
intolerance, which increases the risk of several diseases, 
increases with age and so some elderly adults may die of 

other diseases before expressing DM (Rockwood et  al. 
1998).

The high prevalence of T2DM among females com-
pared to males (Fig.  2) is consistent with the reports of 
Scavini et  al. (2002), Mandal et  al. (2012), and Shittu 
et  al. (2017). As stated earlier, aging increases free fatty 
acid. However, it is more pronounced in females than in 
males, which may be responsible for the increased prev-
alence of T2DM among females (Mandal et  al. 2012). 
Hormonal imbalance before and during the menstrual 
cycle may also increase the risk of some women (CDC 
2018). In particular, longer or heavier menstruations may 
increase food cravings, increasing the risk or worsening 
T2DM (CDC 2018). Furthermore, females have relatively 
high estrogen and progesterone which, coupled with 
their less muscular mass, limits the uptake of glucose 
(Machado-Alba et al. 2016). Many females compared to 
males also perform less exercise, thereby unable to burn 

Fig. 6 Educational qualifications of diabetic patients in Alimosho and Isolo General Hospitals

Table 1 Body weight of diabetic patients in Alimosho and Isolo 
General Hospitals, Lagos

Body mass index (kg/M2) Frequency Percentage (%)

Underweight (< 18) 26 5.35

Normal weight (18.1–24.9) 173 35.60

Overweight (25.0–29.0) 191 39.30

Overweight (> 30) 96 19.75

Total 486 100

Table 2 Distribution of ABO/rhesus blood groups among diabetic patients in Alimosho and Isolo General Hospitals, Lagos

Values with an asterisk (*) are significantly different from O and A positive at p < 0.05 (Chi-square test)

Blood group types Frequency n (%) p values Severe cases n (%) p values

O Positive 187 (38.5) 64 (34.22)

O Negative 49 (10.1)  < .00001* 36 (73.47)  < .00001*

A Positive 98 (20.2) 35 (35.71)

A Negative 29 (6.0)  < .00001* 19 (65.51)  < .00001*

B Positive 41 (8.4)  < .00001* 21 (51.21)  < .00001*

B Negative 27 (5.6)  < .00001* 17 (62.96)  < .00001*

AB Positive 33 (6.8)  < .00001* 18 (54.55)  < .00001*

AB Negative 22 (4.5)  < .00001* 12 (54.55)  < .00001*
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excess fat, which, coupled with unhealthy diets such as 
energy-dense diets, increases their risk of T2DM (Bom-
mer et al. 2018). However, the result of the present study 
contradicts the results of Grant et  al. (2009) and Nord-
ström et al. (2016), who reported a higher prevalence of 
T2DM among males compared to females. Generally, 
gender differential predisposition to T2DM varied glob-
ally, probably due to diverse lifestyle, environmental and 
socioeconomic factors as well as genetic and epigenetic 
factors (Kautzky-Willer et al. 2016).

There is a dearth of literature to compare the high prev-
alence of T2DM noticed among Christians than Muslims 
and traditional worshippers in this study (Fig.  3). How-
ever, a systematic review by Uloko et al. (2018) reported 
a lower prevalence of T2DM in the Muslim-dominated 
northern Nigeria compared to the Christian-dominated 
southern region. A systematic review by Adeloye et  al. 
(2017) also reported a lower T2DM prevalence in the 
Muslim-dominated Sokoto city in northern Nigeria com-
pared with Christian-dominated Uyo city in southern 
Nigeria. Rural dwelling and nomadic lifestyle of northern 
Muslims could be responsible for the relatively low prev-
alence of T2DM in the region (Adeloye et al. 2017). Rural 
dwellers often eat traditional foods, which are less energy 
dense and may reduce the risk of DM. Also, a nomadic 
lifestyle promotes the shedding of excess fat, reducing the 
risk of T2DM. On the other hand, urbanization, which is 
increasing more rapidly in the southern region of Nige-
ria, is associated with energy-dense Western diets, which 
increase the risk of DM. The very low number of diabetic 
traditional worshippers in this study could be due to the 
relatively low population of traditional worshipers in 
Nigeria.

There is also a dearth of the literature to compare the 
high prevalence of T2DM among Yoruba with Igbo and 
Hausa in the study (Fig. 4). However, Adeloye et al. (2017) 
showed that the southwest, which contains mainly Yor-
uba, has 3.2% DM prevalence compared to the northwest 
(3.0%) and southeast (3.7%), which contain mainly Hausa 
and Igbo, respectively. In the same vein, Uloko et  al. 
(2018) reported a 4.6% prevalence of DM in the south-
west, 5.9% in the northwest, and 9.8% in the northeast. 
This clearly indicates that Igbo are the most diabetic in 
Nigeria. Therefore, the relatively high prevalence of 
T2DM recorded among Yoruba in this study could be 
due to the high population of Yoruba in Lagos (the study 
area) compared to other tribes. Genetics as well as envi-
ronmental factors such as culture, diets, and lifestyle may 
be responsible for the ethnic differences in the prevalence 
of T2DM. In particular, Igbo have the highest prevalence 
(39%) of overweight/obesity in Nigeria compared to 36% 
and 14% of Yoruba and Hausa, respectively (Okoh 2013; 
Osayomi 2018).

The low prevalence of T2DM among singles com-
pared to married people in this study (Fig. 5) is consist-
ent with the results of Shittu et al. (2017) and Aldossari 
et  al. (2018). According to Nelson et  al. (2018), mar-
ried couples share the risk of developing T2DM, espe-
cially if one is overweight, it is likely the other will have 
it because they share the same diets. Married men are 
particularly at risk of developing T2DM if their spouse 
is obese because most times the wife determines what 
they eat (Nielsen et  al. 2018). Furthermore, the burden 
of caring for a spouse and the family, especially in places 
with a poor economy like Nigeria, may increase the risk 
of many diseases, including T2DM. The relief from this 
burden after divorce or the death of a spouse may lead 
to better control of health (Trevisan et al. 2016), includ-
ing glycemic levels as seen in the relatively low preva-
lence of T2DM among widowers and divorcees in the 
current study. Moreover, in Nigeria, couples tend to have 
regular feeding habits, mostly energy-dense foods such 
as cassava, yam, and rice, which may increase the risk of 
T2DM (Aladeniyi et al. 2017). However, the present study 
is inconsistent with Haines et al. (2018) and de Oliveira 
et  al. (2020) who reported a lower frequency of T2DM 
among married couples than singles.

The low prevalence of T2DM among people with no 
formal education and primary education compared with 
secondary school leavers and graduates of tertiary edu-
cation (Fig.  6) contradicts all the literature retrieved on 
the influence of education on T2DM prevalence. Notably, 
Aladeniyi et al. (2017) observed that low level of educa-
tion was a risk factor for T2DM in Akure, southwest of 
Nigeria. In Oke-Ogun, still in the southwest of Nigeria, 
Shittu et al. (2017) observed that low level of education 
was a risk factor for T2DM in the area. Aladeniyi et  al. 
(2017) suggested that higher education comes with 
increasing knowledge of diseases, which informs die-
tary and lifestyle adjustments, culminating in improved 
health. Using data on identical twins, Lundborg (2008) 
observed that higher education levels increase the rate of 
self-reporting health conditions, which reduce the prev-
alence of chronic diseases. In another study that used 
identical female twins’ database in the UK, schooling 
reduced overweight, an important risk factor for T2DM 
(Amin et  al. 2014). Taken together, these showed that 
the high prevalence of T2DM among individuals with 
secondary education and above in this study could be 
an isolated case and can be explained with two hypoth-
eses. One, compared to other studies mentioned above, 
Lagos (the study area) is a megacity and urbanization has 
been mentioned earlier as a risk factor for T2DM. Two, 
in Nigeria, sometimes, higher education is synonymous 
with high socioeconomic status, which is a predispos-
ing factor for T2DM in the country. In a study of 2149 
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participants in Ibadan, southwest of Nigeria, increasing 
socioeconomic status was identified as a risk factor for 
T2DM (Balogun and Gureje 2013).

The high prevalence of overweight among the diabet-
ics in this study (Table 1) is consistent with the study by 
Bello et  al. (2016), which indicated that the prevalence 
of obesity (body mass index (BMI) > 30 kg/m2) in Lagos 
was 22.1%. The finding is also consistent with the study 
conducted in Oyo state, Nigeria, by Fadupin et al. (2004) 
in which a majority (83%) of the patients were either 
overweight or obese. Similarly, a systematic review by 
Chukwuonye et  al. (2013) reported that the prevalence 
of overweight Nigerians ranged from 20.3% to 35.1%, 
while the prevalence of obesity ranged from 8.1% to 
22.2%. These findings showed that overweight is a modi-
fiable risk factor for T2DM and could have contributed 
significantly to the diabetic conditions of the population 
under study. Overweight increases fatty acids and inflam-
mation, leading to insulin resistance and T2DM (Karpe 
et al. 2011). Overweight causes adiposity, which disrupts 
metabolism by secreting excess hormones, glycerol, and 
other substances including leptin, cytokines, adiponec-
tin, and proinflammatory substances, resulting in insulin 
resistance (Karpe et al. 2011). Adiposity in the pancreas 
and some organs that utilize glucose worsens insulin 
resistance, resulting in hyperfunction and exhaustion of 
beta cells (Cerf 2013).

The dominance of blood group O positive and the least 
prevalence of AB negative among the diabetics (Table 2) 
are consistent with the study by Alagwu et al. (2016) who 
observed that rhesus positive and group O (78%) were 
the most common blood groups among type 2 diabetic 
patients in Asaba, Nigeria, followed by A (22%), and the 
least was AB. Ebeye et al. (2018) also reported a similar 
finding as the current study among diabetics in Ughelli, 
Nigeria, in which rhesus positive and blood group O were 
the most prevalent, followed by B, A, and AB. The less 
severe T2DM cases among type O and A positive sug-
gest that the relatively high prevalence of T2DM among 
blood groups O and A positive could mean the two blood 
groups are protective. According to Fufa and Debelo 
(2019), the dominance of group O blood could indicate 
its resistance or protection from diseases, an evolution-
ary success. Furthermore, non-O blood group individuals 
often express rs505922 variant at the ABO locus (9q34), 
which predisposes them to pancreatic cancers and other 
diabetes-related complications (Amundadottir et  al. 
2009; Farias et  al. 2020). However, some scientists sug-
gest that group O blood is universally common because it 
is the ancestral ABO blood allele (Cserti and Dzik 2007). 
A and B alleles appeared in the last 20,000  years and 
have not spread as much as O in the population (Villa-
zon 2020). Moreover, individuals with blood group O are 

arguably more predisposed to being overweight (Shehin 
and Basila 2019), which is a risk factor for T2DM. In a 
study conducted in Saudi Arabia, the prevalence of obe-
sity among individuals with O, A, B, and AB blood was 
13.7%, 9%, 4.8%, and 2.2%, respectively (Alwasaidi et  al. 
2017). In another study, over 10% of A positive males had 
high visceral fat, while over 34% of O positive females had 
high visceral fat (Behera et  al. 2016). This suggests that 
high body fat could be predisposing group O individuals 
to T2DM. Additionally, the blood group O allele overex-
presses tumor necrosis factor (TNF)-alpha and soluble 
intercellular adhesion molecule-1 (Alkout et  al. 2000; 
Aggarwal et  al. 2018). Overexpression of TNF-alpha is 
associated with inflammation, which is a cause of insulin 
resistance and T2DM (Aggarwal et  al. 2018). However, 
the result of the current study contradicts the result of 
Bener and Yousafzai (2014) who observed more B blood 
group and less O blood group among diabetic patients in 
Qatar, United Arab Emirate. Additionally, in a study con-
ducted in France by Fagherazzi et al. (2014), individuals 
with blood group O had a lower risk of T2DM compared 
to other blood groups. These variations suggest that the 
association between ABO blood groups and T2DM is 
influenced by geographical location, ethnicity, and diver-
sity in biology, among others.

Recommendations
Based on the findings of the current study, the following 
suggestions are proposed:

• Blood group O and A positive people in the areas 
need to pay special attention to T2DM because they 
are highly susceptible to the disease.

• People of other blood groups also need to pay special 
attention because they have high chances of develop-
ing complications from the disease.

• There is a need for public sensitization in the areas 
regarding the role of overweight in the pathogenesis 
of T2DM and the need to adopt a healthy lifestyle.

Limitation of the study
The major challenge encountered in this study was lim-
ited access to health records of diabetic patients in the 
selected hospitals. Access to a higher sample size would 
have boosted our findings.

Conclusion
The results showed that age influenced susceptibil-
ity to T2DM in the areas with age classes 50–59 and 
60–69  years in that order being the most suscepti-
ble age classes. Gender differential predispositions 
were also observed as females were more diabetic 
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(56.8%) compared to males (43.2%). Most of the dia-
betic patients were Christians (69.5%), followed by 
Muslims (21.4%) and traditional worshippers (9.1%). 
Yoruba accounted for most of the diabetics (61.3%), fol-
lowed by Igbo (15.6%) and Hausa (2.9%). However, this 
could be due to the high population of Yoruba in the 
study areas. Diabetes was less prevalent among single, 
widowed, and separated people, while married people 
were the most diabetic (55.6%). Individuals with no for-
mal education (16.0%) and primary education (9.9%) 
were the least diabetic, while secondary school leavers 
(41.6%) and tertiary education (32.5%) were the most 
diabetic. Approximately 59.05% of the diabetic patients 
were overweight, suggesting that overweight could be 
a strong risk factor for T2DM in the area. ABO group 
O positive was the most prevalent (38.5%) blood group, 
followed by A positive (20.2%), while the least was AB 
negative (4.5%). However, severe T2DM was less com-
mon among individuals with blood group O and A 
positive compared to other blood groups. This suggests 
that the relatively high prevalence of T2DM among 
blood groups O and A could be a selective advantage 
by natural selection. This further showed that ABO 
blood groups influenced susceptibility to T2DM and 
the severity of the condition in the areas.
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