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INTRODUCTION 
 
Health has become a crucial issue of global concern in the 
current context as a result of drastic changes in the lifestyle of 
individuals. Poor mental health in the form of stress, anxiety 
and depression along with poor physical health like obesity 
(due to improper diet and lack of exercise) are the major risk 
factors implicated in innumerable health problems including 
metabolic syndrome. Metabolic syndrome, a worldwide 
growing epidemic (Haffner and Taegtmeyer, 2003
associated with early aging as well (Nunn et al
al., 2014). Abdominal adiposity promotes inflammation and 
oxidative stress, which are precursors of various complications 
involving Metabolic Syndrome components, namely insulin 
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ABSTRACT 

Background: Mental health (stress, anxiety, depression etc.) and obesity have become global 
concerns in recent years leading to many health concerns like metabolic syndrome. Sedentary 
lifestyle, over-nutrition (high caloric/fatty diet), substance abuse etc. can contr
"modifiable factors". The purpose of the present study is to determine if "non modifiable factors" like 
blood group can be an attributing factor for causation of these disorders and whether any particular 
blood group is more predisposed to them. This study was taken up to explore the differences in 
psychological heath and physical health among various blood groups in a group of normal healthy 
young individuals and to assess if blood group can be considered as a predictor of obesity and
psychological health.  
Objectives: To explore the differences in BMI, perceived stress and psychological morbidity among 
different blood groups in young healthy adolescents.  
Materials and Methods: Two hundred healthy adolescents were included in the
exclusion criteria and taking informed consent. Cohen’s Perceived Stress Scale (PSS) and General 
Health Questionaire-12 were used to assess stress and psychological morbidity respectively. The 
height and weight of the subjects were measured and blood groups were assessed using agglutination 
reaction.  
Statistical Analysis: Data was entered in Microsoft excel (2011) and was analyzed using SPSS 16. 
The values have been represented as Mean± SD. The mean values have been compared among 

ferent blood groups using ANOVA and unpaired “t” test. Association has been found using Chi 
square test. p<0.05( two tailed) has been taken as statistically significant. 
Results: Out of 200 students (143 males, 57 females), 72 had O blood group (36%), followed by 68 
having B (34%), 46 having A (23%) and 14 having AB blood group (7%). 189 were Rh positive 
(94.5%) whereas only 11 were Rh negative (5.5%). The results showed no signif
between different blood groups with regards to BMI or psychological health (PSS and GHQ
However, PSS scores were significantly worse in females as compared to males (p<0.01).
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resistance, hypertension and hyperlipidemia 
Francisqueti et al., 2015). A bidirectional association has been 
found between depression and Metabolic Syndrome 
al., 2012). While depression is related to stress, nonetheless, it 
is a distinctly different construct 
2011). Stress has been strongly implicated in the pathogenesis 
of cardiovascular conditions for e.g. coronary heart disease 
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Mental health (stress, anxiety, depression etc.) and obesity have become global 
concerns in recent years leading to many health concerns like metabolic syndrome. Sedentary 

nutrition (high caloric/fatty diet), substance abuse etc. can contribute to the above as 
"modifiable factors". The purpose of the present study is to determine if "non modifiable factors" like 
blood group can be an attributing factor for causation of these disorders and whether any particular 

ed to them. This study was taken up to explore the differences in 
psychological heath and physical health among various blood groups in a group of normal healthy 
young individuals and to assess if blood group can be considered as a predictor of obesity and poor 

To explore the differences in BMI, perceived stress and psychological morbidity among 

Two hundred healthy adolescents were included in the study after applying 
exclusion criteria and taking informed consent. Cohen’s Perceived Stress Scale (PSS) and General 

12 were used to assess stress and psychological morbidity respectively. The 
asured and blood groups were assessed using agglutination 

Data was entered in Microsoft excel (2011) and was analyzed using SPSS 16. 
The values have been represented as Mean± SD. The mean values have been compared among 

ferent blood groups using ANOVA and unpaired “t” test. Association has been found using Chi 
square test. p<0.05( two tailed) has been taken as statistically significant.  

Out of 200 students (143 males, 57 females), 72 had O blood group (36%), followed by 68 
having B (34%), 46 having A (23%) and 14 having AB blood group (7%). 189 were Rh positive 
(94.5%) whereas only 11 were Rh negative (5.5%). The results showed no significant differences 
between different blood groups with regards to BMI or psychological health (PSS and GHQ-12).  
However, PSS scores were significantly worse in females as compared to males (p<0.01). 
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Several other mechanisms that affect heath have been 
established. These factors are either “non-modifiable” such as 
genetic endowment, race, age and sex or “modifiable” such as 
over-nutrition (high caloric/fatty diet), sedentary lifestyle, 
physical inactivity, substance abuse or environmental factors 
(High Blood Pressure in African-Americans, 2015; U.S. 
Department of health and human services, 2014; Diabetes in 
the UK 2012; Wang et al., 2015; Nemesure et al., 2006; 
Nwafor et al., 2015). With the global rise of health concerns, it 
has become imperative to find out the role of other factors 
(such as blood group) in its pathophysiology as well, so that 
preventive measures could be applied well in time.  Blood 
group is known to be associated with cancers, peptic ulcer, 
coagulation disorders, bleeding disorders, clotting disorders, 
infections, and renal diseases. Past research has associated 
ABO blood type and mental stress with cardiovascular risk 
(Arunima Chaudhuri et al., 2016). There are also reports that 
specific personality traits, such as depression and anxiety, may 
also be associated with cardiovascular diseases (The Interplay 
of Biological, 2001; Hansen et al., 2005; Steptoe and Molloy, 
2007).  Since different blood groups are linked with different 
behavioral responses and personality traits, they may be of 
significance in causation of these diseases. Previous studies 
have shown variable results, with very few studies done in this 
field. Thus, this study was taken up to explore the differences 
in psychological heath and physical health among various 
blood groups in a group of normal healthy young individuals 
and to assess if blood group can be a predictor of obesity and 
poor psychological health, thus contributing as a “non 
modifiable” risk factor for metabolic syndrome later in life. 
 
Objectives  
 
To explore the differences in BMI, perceived stress and 
psychological morbidity among different blood groups in 
young healthy adolescents. 
 

MATERIALS AND METHODS 
 
Subjects 
 
200 Young healthy adolescents (first year MBBS students of 
Bangalore Medical College & Research Institute) aged 17-19 
years (Mean age = 18.23±0.5 years) were included in the 
study. The exclusion criteria were H/O psychological disorders 
(e.g. anxiety/ depression etc.), H/O stress (e.g. period of 
exams), H/O endocrine disorders (e.g. thyroid disorders), H/O 
sleep disturbances (e.g. insomnia), H/O eating disorders (e.g. 
anorexia, morbid obesity etc.), drug history and substance 
abuse. 
 
Instruments 
 
Two questionnaires were used 
 

 Cohen’s Perceived Stress Scale (PSS-10)- The 
perceived stress scale (PSS) by Cohen et al. is the most 
widely used psychological instrument for measuring the 
perception of stress. It is a measure of the degree to 
which situations in one’s life are appraised to be 
stressful. The questions in the PSS ask about feelings 
and thoughts during the last month in a Likert scale (0 
to 4). It comprises of 10 items, four of which are 

reverse‐scored and then summed across all scale items. 
Total score ranges from 0 to 40. Scores less than 13 are 

considered average, whereas scores more than 20 are 
considered to indicate severe stress (Cohen et al., 
1983). 

 General Health Questionnaire-12- The General Health 
Questionnaire-12 (GHQ-12) is an instrument useful in 
detecting psychological distress with high sensitivity 
and specificity. Developed in the 70s, it detects non-
psychotic psychiatric problems such as depression, 
anxiety, and related psychiatric morbidity. Studies of 
GHQ-12 have yielded high validity coefficients when 
administered in several languages and in countries 
including India. It consists of 12 questions in a Likert 
scale with best to worst scores (0-3) (Goldberg, 1972; 
Goldberg et al., 1997). 

 
Methodology 
 
A questionnaire was given to students consisting of PSS and 
GHQ12 to assess perceived stress and psychological morbidity 
like anxiety/depression respectively. Blood groups were 
assessed by agglutination reaction in the Haematology 
laboratory. Body mass Index was calculated by measuring 
height and weight of individuals. Informed consent was taken 
from all the participants and ethical clearance was obtained 
from Institutional Ethical Committee. 
 
Statistical Analysis 
 
Data was entered in Microsoft excel (2011) and was analyzed 
using SPSS 16. The values have been represented as Mean ± 
SD. The mean values have been compared among different 
blood groups using ANOVA and unpaired “t” test. Association 
has been found using Chi square test. p <0.05 (two tailed) is 
taken as statistically significant. 
 

RESULTS 
 
i)Distribution of blood groups in the study population  
 
Out of 200 students (143 males, 57 females), 72 had O blood 
group (36%), followed by 68 having B (34%), 46 having A 
(23%) and 14 having AB blood group (7%). 189 were Rh 
positive (94.5%) whereas only 11 were Rh negative (5.5%). 
(Graph 1) 
 

 
 

Graph 1. Distribution of blood groups in the study population 
 
ii)Differences in BMI, PSS and GHQ scores among ABO 
blood groups 
 
All the blood groups had comparable BMI. Though there were 
no significant differences in General health questionnaire and 
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Perceived stress scale among various blood groups, blood 
group A showed relatively worse scores of GHQ-12, blood 
group O had maximum stress and AB had better psychological 
health (both GHQ and PSS). (Graph 2, Table 1) 
 

 
 

Graph 2. Differences in BMI, PSS and GHQ scores among ABO 
blood groups 

 
Table 1. Differences in BMI, PSS and GHQ scores among ABO 

blood groups 
 
Blood 
groups 

A AB B O p 

BMI 
(kg/m2) 

21.24±3.46 21.25±3.39 20.46±3.47 21.06±3.72 0.63 

PSS 18.22±5.69 16.28±4.76 17.56±5.30 18.28±5.45 0.57 
GHQ-12 16.06±6.78 12.64±3.97 13.98±5.08 14.90±5.73 0.13 
n 46 14 68 72  

 
iii)Comparison of BMI, PSS and GHQ-12 among Rh blood 
groups 
 
There were no significant differences between BMI, PSS and 
GHQ-12 between Rh positive and negative individuals.  
 
Table 2. Comparison of BMI, PSS and GHQ-12 among Rh blood 

groups 
 

Blood group Rh+ Rh- t p 

BMI 20.87±3.51 21.60±4.31 -0.66 0.51 
PSS 17.89±5.4 17.63±5.59 0.15 0.88 
GHQ-12 14.65±5.70 15.54±6.33 -0.5 0.62 
n 189 11   

 

iv)Association of PSS with ABO blood groups 
 

Based on the PSS scores, 40 had average stress (20%), 93 had 
moderate stress (46.5%) and 67 had severe stress (33.5%) in 
our study population of 200 students. However, no association 
was found among the different blood groups with stress using 
the Chi square test. (p= 0.85) 
 

Table 3. Association of PSS with ABO blood groups 
 

PSS A AB B O Total 

≤13 9 4 14 13 40 
14-19 21 7 34 31 93 
≥20 16 3 20 28 67 
 46 14 68 72 200 

 

v)Comparison of BMI, PSS and GHQ-12 between the two 
genders 
 

The BMI was comparable between the two groups. PSS and 
GHQ-12 showed higher /worse scores in females with highly 
significant values for PSS (p=0.008). (Graph 3) 

 
** p<0.01 

 
Graph 3. Gender differences in BMI, PSS and GHQ-12 

 

DISCUSSION 
 
In our study we found out that the distribution of different 
blood groups was as follows: O (36%), A (23%), B (34%), and 
AB (7%). 189 were Rh positive (94.5%) whereas only 11 were 
Rh negative (5.5%).  Significant differences were not found 
among different blood groups in BMI, PSS and GHQ-12 
scores, though blood group A had highest scores of GHQ-12, O 
has highest scores of PSS and AB had better psychological 
health (both GHQ and PSS) as compared to other blood groups. 
The PSS scores were significantly worse in females as 
compared to males (p<0.01).  The distribution of blood groups 
in our study population was similar to a previous study done on 
1,000 adolescent subjects where the distribution of blood type 
O, A, B and AB was 43.9%, 31.4%, 19.0% and 5.7%; with 
ratio: 8:6:3:1 respectively (Arthur Nwafor Chuemere et al., 
2015). There were no significant differences among different 
blood groups with regards to BMI or psychological health.  
This is in accordance with a previous study that showed that no 
particular blood type was more predisposed to overweight and 
obesity, hypertension or diabetes (Arthur Nwafor Chuemere et 
al., 2015).  
 
Interestingly, other studies show variable results in this regard. 
A recent study done in 2016 indicates that subjects with blood 
group O perceived more stress as compared to subjects of 
blood group A (Arunima Chaudhuri et al., 2016). People with 
blood group O are more prone to duodenal ulcers and perceived 
stress is thought to be a significant contributor in developing 
the disease (Song et al., 2015; Franchini et al., 2014; Paré et 
al., 2008; Karakas et al., 2012). O-type blood has been found to 
occur more frequently in manic-depressive patients as well 
(Karakas et al., 2012). On the other hand, the blood type A 
group had higher initial levels of very low‐density lipoprotein 
(LDL) toxicity‐preventing activity (TxPA) and cortisol, as well 
as quicker stress recovery rates than the type O group in a study 
done by Neumann et al. (1992) Non-O blood groups were also 
found to be associated with increased risk of gastric cancer 
(Franchini and Lippi, 2015). Previous studies have found that 
the non-O phenotypes were more frequent in ischemic stroke 
patients than controls and were associated with an increased 
risk of MI and CAD (Clark et al., 2005; Carpeggiani et al., 
2010; Tanis et al., 2006) contributing to nearly 6% of total 
deaths and as many as 9% of cardiovascular deaths (Franchini 
and Lippi, 2015). Blood types B and AB lie between these 
extremes when it comes to dealing with stress. In general type 
B's respond to stress closer to the A end of the continuum, 
while AB's slide more towards the type O response end of the 
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spectrum. The response of B blood group to stress was much 
more individualistic and showed a wide spectrum (Peter J. 
D'Adamo, 2008-2010). Another study conducted by 
Anandarajan et al. revealed a considerable difference in 
academic scores between the blood groups O and A when 
scholastic performance of medical students in south India were 
compared (Anandarajan et al., 2015). Blood groups can also 
predict personalities and some personalities are more prone to 
stress. Cattell et al showed significant association of Premsia 
versus Harria personality trait (“tender-minded vs. tough-
minded”). A blood type was more premsic, and O, B, and AB 
were more harric, in that order (Cattell et al., 1964). 
 

In our study, height, weight and BMI were not associated with 
ABO blood groups. In several studies, there was no association 
between anthropometric measures and ABO blood groups 
(Slipko et al., 1994; Mascie-Taylor and Lasker, 1990; Elham 
Jafari et al., 2012). However a few studies have shown an 
association between anthropometric measures and ABO blood 
groups. In one study conducted among 898 young men, blood 
group B (B, AB) subjects were taller than non-B (A, O) 
subjects (Borecki et al., 1985). In another study on Brazilian 
infants, weights of females with blood group A were 
significantly more than other blood types. However, this 
difference was not found among male infants (Kelso et al., 
1992). A cross-sectional study conducted in Turkey evaluated 
the association between ABO phenotypes and risk of obesity 
among 3290 men with airborne occupational exposure and 
found a relationship with phenotype O (Suadicani et al., 2005). 
Apart from obesity, blood group has also been linked to 
Diabetes and Cardiovascular risk. In yet another meta-analysis, 
blood group “O” has minimum association with type 2 diabetes 
whereas, blood group “B” is associated with high incidence of 
type 2 diabetes (Meo et al., 2016; Cornelis et al., 2010) as 
group B individuals were found to have lower levels of E-
selectin (Paterson et al., 2009). It was also found that perceived 
stress significantly worsened LDL‐C levels (Arunima 
Chaudhuri et al., 2016).  In another study done in Iran, high 
stress was found in individuals with high levels of TC, LDL-C 
and low levels of HDL-C compared to normal individuals after 
adjustment for age and sex (Shahnam et al., 2010). Blood 
groups seem to have link to diet as well that may serve as a 
predisposing factor to obesity. Based on the ‘Blood-Type’ diet 
theory, group O is considered the ancestral blood group in 
humans followed by the advent of A and B. Thus, the optimal 
diet for O blood group should resemble the high animal protein 
diets typical of the hunter-gatherer era, vegetarian diet of 
agrarian societies for blood group A and dairy products for B 
blood group as it was believed to originate in nomadic tribes. 
Also, individuals with an AB blood group are believed to 
benefit from a diet that is intermediate to those proposed for 
group A and group B (Adamo and Whitney, 1996). Though not 
many studies agree with this theory (Cusack et al., 2013). 
 

Different blood groups respond to exercise differently. All 
other factors being equal, the envelope for exercise is smallest 
for type A's, but with proper "conditioning" a blood type A 
individual can excel in more strenuous activities. Unlike blood 
type A, blood type O individuals generally respond well to 
intense exercise (lifting weights, running, biking, swimming, 
aerobics) as a safety valve. However, a well-conditioned type 
A to stress has a bigger envelope for exercise than a poorly 
conditioned type O. While many blood type As respond very 
well to lifting weights or aerobic activities, blood type Os are 
advised to do yoga as they are already in the exhaustion stage 

because of accumulated stress and should not consider intense 
exercise as being in their best interest (Peter J. D'Adamo, 2008-
2010).  
 
Several mechanisms have been proposed to explain the 
association of blood groups to the pathophysiology of disease. 
The ABO blood group system consists of three main alleles 
(two co-dominant (A and B) and one recessive (O)) 
(Yamamoto et al., 1990; Storry and Olsson, 2009). The A and 
B alleles of the ABO locus encode A and B glycosyltransferase 
activities, which convert precursor H antigen into either A or B 
determinants, the A and B antigens having an extra saccharide 
unit to the O unit (N-acetylgalactosamine and galactose, 
respectively). Group O individuals lack such transferase 
enzymes and express basic, unchanged H-antigen (Lowe,1993). 
Not only are the ABO antigens expressed on the surface of red 
blood cells but also on a variety of human cells and tissues, 
including epithelia, platelets, vascular endothelia and neurons 
(Franchini and Liumbruno, 2013). Therefore, it can be 
proposed that such carbohydrate moieties are of importance for 
the pathogenesis of various systemic diseases (Liumbruno and 
Franchini, 2013; Franchini and Mannucci, 2014; Franchini and 
Lippi, 2016; Anstee, 2010; Franchini et al., 2012).  
 

A scientific hypothesis concerning ABO blood groups and 
personality traits was recently proposed by Hobgood 
(Hobgood, 2011). Dopamine beta-hydroxylase (DBH) is 
known to catalyze the conversion of dopamine to 
norepinephrine, and the DBH gene is in tight linkage with the 
ABO gene on chromosome 9q34 (Wilson et al., 1988; Goldin 
et al., 1982). The ABO group B marker rs8176746 and the low-
activity DBH allele rs1611115T exhibit similar frequency 
distributions among HapMap populations. For these reasons, 
and considering the known effects of catecholamine on 
behavior, Hobgood (Hobgood, 2011) suggested that linkage 
between DBH and ABO may explain the associations between 
personality traits and ABO blood type. Personality trait 
research has found that low-activity DBH is associated with the 
impulsiveness trait, whereas high-activity DBH is associated 
with sensation seeking (La Grange et al., 1995; Hess et al., 
2009). Also, ABO group B subjects with low DBH activity 
show low Persistence, whereas ABO group A and O subjects 
with high DBH activity show high Persistence (Hobgood, 
2011). It is well known, that individuals with non-O blood 
group have circulating levels of both VWF and FVIII that are 
approximately 25% higher than O blood group subjects. The 
underlying mechanism resides in the positive influence on 
VWF levels and activity of the addition of A and B antigens, 
by the specific glycosyltransferase enzymes, on the existing 
VWF H oligosaccharides (Franchini et al., 2014). The non-O 
related increased levels of VWF and FVIII, in addition to those 
of several inflammatory cytokines (i.e., tumor necrosis factor-
alpha, soluble intercellular adhesion molecule 1, E-selectin, P-
selectin and interleukin-6) and cholesterol levels, have been 
suggested as the most likely mechanisms for explaining the 
association between ABO blood group and cardiovascular 
diseases (Paré et al., 2008; Karakas et al., 2012; Paterson et al., 
2009; Chen et al., 2014) due to its profound influence on 
hemostasis (Arthur Nwafor Chuemere et al., 2015; Song et al., 
2015; Enrico Capuzzo et al., 2016).  
 
Another study emphasized that patients with blood group A, B 
and AB are more susceptible to oxidative stress compared to 
that of O blood group due to presence of specific carbohydrate 
molecules on the red cell antigens of blood group A and B 
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which may impair the metabolism of lipids in blood (Kapoor 
Shalini et al., 2012). Even in banked blood, it was seen that 
blood group O endured oxidative insult more efficiently than A 
and B blood groups (Carl et al., 2016). 
 
Sherrington et al. reported that although blood group A 
individuals respond to stress by releasing profuse adrenaline 
but elimination is also very fast. However O blood group 
appears to have more difficulty with catecholamines. Once it is 
produced it is difficult to eliminate them and their effects 
(Sherington et al., 1994). An enzyme called monoamine 
oxidase (or MAO for short) is responsible for the breakdown or 
inactivation of adrenaline and noradrenaline. When measuring 
the activity of MAO in platelets, research has shown that type 
O individuals have the lowest activity of this enzyme. The 
lower activity of this enzyme found in Type O's makes it harder 
for them to break down an excess of catecholamines. Again 
with respect to MAO, it has been found that A's and O's are on 
the opposite ends of the spectrum. Type A's tend to have the 
highest activity (Peter J. D'Adamo, 2008-2010). This difference 
in stress management may also be attributable to individual 
coping mechanisms exhibited by different blood groups. A 
study by Gsellhofer et al. (1992) explored the relationship 
between individual strategies of coping and blood pressure 
responses during and after mental stress. Individuals who used 
coping strategies characterized by controlling the situation 
directly and constructively, in contrast to probands not using 
these strategies, exhibited lower blood pressure during the 
stress situation and a faster return to baseline levels after 
cessation of stress. Subjects using a coping behavior 
characterized by the use of defense mechanisms such as 
suppression and denial also showed lower blood pressure 
during stress, but a significantly delayed return to baseline 
levels of blood pressure after stress was concluded. Based on 
the above studies, it can be inferred that O blood group which 
has a deficient carbohydrate moiety can endure oxidative stress 
more effectively than non O blood groups. However, O blood 
group has poorer recovery from stress as compared to A blood 
group, thus leading to stress related duodenal ulcers. A blood 
group releases more cortisol and catecholamines in response to 
stress but has faster elimination and thus, faster stress recovery 
rates. Non O blood groups are also related to increased levels 
of VWF, factor VIII and inflammatory cytokines in circulating 
blood thereby contributing to thromboembolic phenomenon 
and cardiovascular risk. However, we did not find any 
significant differences among different blood groups in our 
study population.  

 
The limitations of our study were a small sample size and 
inclusion of limited parameters for assessment of obesity. 
Additional parameters like waist circumference, waist hip ratio 
as well as lipid profile can give more insight into the existing 
information. The future directions would be to extend this 
study to a bigger population that is at risk of developing/has 
metabolic syndrome with more parameters. Also, Rh blood 
group can be included along with ABO cluster as very few 
studies have focused on it. To conclude, there were no 
significant differences in the levels of perceived stress, 
psychological morbidity or body mass index among different 
blood groups (ABO and Rh) in our study population. 
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