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ABSTRACT
 
Background: Body mass index (BMI), weight, 
and height may be due to various hereditary 
and environmental factors.

Material and methods: Age and sex-matched 
cases with a hematocrit value of less than 30% 
were collected into the first, less than 36% 
into the second, less than 40% into the third, 
and 40% or greater into the fourth groups of 
patients.

Results: The study included 108 anemia pa-
tients (101 females) with a mean age of 34.7 
years (range 15-68). The anemia cases were 
mainly iron deficiency anemia and/or tha-
lassemia minors. When we compared the first 
group with the second, the BMI and weight 
were significantly retarded in the first group 
(23.6 versus 26.9 kg/m2, p= 0.005 and 61.3 
versus 69.9 kg, p= 0.008), whereas there were 
nonsignificant differences between the second, 
third, and fourth groups for both (p>0.05 for 
all). Although there was significantly retard-
ed BMI and weight in the first group, body 
heights were similar in the four groups (p>0.05 
for all).

Conclusion: Although the BMI and weight can 
be affected by moderate anemia, the height 
may strongly be determined by heredity. 
Since the excess weight may be a significant 
underlying cause of the metabolic syndrome, 
and the metabolic syndrome shortens human 
lifespan significantly, and there is no case with 
shortened survival due to iron deficiency ane-
mia and/or thalassemia minors, an iatrogenic 
and moderate iron deficiency anemia with 
frequent blood donation may prolong human 
survival by decreasing the BMI and weight in 
the overweight and obese individuals.
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Introduction

Body mass index (BMI), weight, and height may be due to 
effects of various hereditary and environmental factors. Many 
studies assume that genes may be importantin these factors, 
and there is a common agreement that parents’ heights affect 
the stature of the children (1, 2). External factors may also 
play a role on the body weight and height. It was shown in a 
previous study that rural and urban living conditions may cause 
up to a 30% of difference in weight and a 12% of difference 
in height (3). But there is still little known about genetic and 
environmental control of the BMI, weight, and height. On the 
other hand, anemia is defined as a reduction of hemoglobin in 
the red blood cells (RBCs), and millions of people suffer from 
it in the world. Iron deficiency anemia and alpha and/or beta 
thalassemia minors are the most common types of anemia seen in 
the world. Hemoglobin is the iron-rich protein of the RBCs that 
carries oxygen from the lungs to the body. The final consequence 
is a decrease in the blood’s ability to carry oxygen to the body 
and supply it with the energy that it needs. So the important body 
processes including cell building, tissue repair, and muscular 
activity slow down in case of iron deficiency anemia. Dizziness 
and a decrease in mental acuity may result due to the lack of 
oxygen to the brain and heart failure due to the increased work 
of heart. Loss of appetite, palpitation, difficulty in concentration, 
depression, fatigue, coldness of extremities, pallor (reduced 
amount of oxyhemoglobin in the skin and mucous membranes), 
brittle nails, cessation of menstruation, breathlessness on 
exertion, glossitis (inflammation of the tongue), and angular 
cheilitis (inflammation of mouth corners) are the other common 
symptoms and signs seen with the iron deficiency anemia. All of 
the above symptoms are related to the decreased cell turnover 
and increased work of heart due either to the decreased oxygen 
supply or to the decreased iron supplement of tissues. We tried to 
understand possible effects of various hematocrit values on the 
BMI, weight, and height
. 

Material and Methods
 
The study was performed in the Hematology Polyclinics of 
the Mustafa Kemal University and Diskapi Yildirim Beyazit 
Education and Research Hospital on routine check up patients 
between August 2009 and August 2010. The medical history of 
all cases including already used medications was learnt, and a 
routine check up procedure was performed. Insulin using diabetics 
and patients with devastating illnesses including malignancies, 
chronic renal diseases, cirrhosis, hyper- or hypothyroidism, heart 
failure, thalassemia intermedia and major, sickle cell diseases 
(SCDs), and autoimmune hemolytic anemias were excluded 
to avoid their possible effects on the BMI, weight, height, or 
hematocrit values. Body weights and heights were measured, 
and the BMI of each case was calculated by the physicians 
instead of verbal expressions, since there is evidence that heavier 
individuals systematically underreport their weight relatively to 
the lighter ones (4). Weight in kilograms is divided by height 
in meters squared (5). Iron deficiency anemia and thalassemia 
minors were diagnosed with serum iron, iron binding capacity, 
ferritin, and hemoglobin electrophoresis performed via high 
performance liquid chromatography. Age and sex-matched cases 
with a hematocrit value of less than 30% were collected into the 

first, less than 36% into the second, less than 40% into the third, 
and 40% or greater into the fourth group. Finally, the four groups 
were compared in between according to the mean BMI, weight, 
and height. Mann-Whitney U Test, Independent-Samples T Test, 
and comparison of proportions were used as the methods of 
statistical analyses.

Results
 
The study included 108 anemia patients (101 females) with a 
mean age of 34.7 years (range 15-68). The anemia cases were 
mainly iron deficiency anemia and/or thalassemia minors. The 
female predominance of the anemia cases (93.5%) is due to the 
menorrhagia induced iron deficiency anemia in this age group. 
The mean hematocrit values were 23.4, 32.6, 37.7, and 41.6%, 
respectively, in the groups. The mean corpuscular volume (MCV) 
values were 58.3, 71.4, 83.3, and 85.5 fL, respectively, in them. 
When we compared the first group with the second according 
to the mean BMI and weight, both of them were significantly 
retarded in the first group (23.6 versus 26.9 kg/m2, p= 0.005 and 
61.3 versus 69.9 kg, p= 0.008, respectively), whereas there were 
nonsignificant differences between the second, third, and fourth 
groups for both (25.1, 26.6 kg/m2 and 66.6, 71.8 kg, respectively, 
p>0.05 for all). Interestingly, although the significantly retarded 
values of the mean BMI and weight in the first group, the mean 
heights were similar in the four groups (161.0, 160.7, 162.1, and 
163.1 cm, respectively, p>0.05 for all) (Table 1 - next page).
 

Discussion
 
Iron deficiency anemia is the most common type of anemia 
in the world, and mostly seen in children due to the increased 
iron requirement in growth and in women due to the increased 
iron requirement in pregnancy, lactation, and menstruation. 
For instance, nine to 11% of adolescent girls and women in 
childbearing age have iron deficiency, compared with less 
than 1% of young men in the United States (6). Similarly, the 
significantly lower MCV values of the anemia patients in the 
present study also indicate that the majority of cases with anemia 
are secondary to iron deficiency and/or thalassemias because 
both are the most common causes of microcytic anemias in the 
world. The female predominance (93.5%) and young mean age 
of the anemia patients (34.7 years) of the present study is due 
to the menorrhagia induced iron deficiency anemia since iron 
deficiency anemia can be caused by insufficent dietary intake 
of iron, insufficient absorption of iron, or blood loss which is 
often caused by menstruation. Iron deficiency anemia induced 
sign and symptoms may be due to the tissue hypoxia and/or 
iron deficiency alone since iron takes additional roles in the 
various tissues and enzymes in the body. Glossitis, angular 
cheilitis, koilonychia (spoon-shaped nails), and dysphagia 
due to formation of esophageal webs in the Plummer-Vinson 
syndrome may be some of the indicators of various roles of iron 
other than the hemoglobin in the body. Thus moderate anemia 
induced retarded BMI and weight in the present study may also 
be secondary to the various roles of iron in tissues and enzymes 
other than the hemoglobin alone. Thalassemias are the other most 
common causes of microcytic anemia in the world, particularly 
in the Mediterranean region. They are autosomal recessively 
inherited disorders. Normal hemoglobin is composed of two 
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pairs of alpha and beta globin chains. Alpha thalassemias re-
sult in a decreased alpha globin synthesis, causing an excess 
of beta chains in adults. The excess beta chains form unstable 
tetramers (called hemoglobin H) which have abnormal oxy-
gen dissociation curves. Whereas in beta thalassemias, excess 
alpha chains bind to the RBC membranes causing membrane 
damage and they form toxic aggregates at high concentra-
tions. Generally, thalassemias are prevalent in populations that 
evolved in humid climates where malaria is endemic since tha-
lassemias protect these people from malaria due to the easy 
degradation of the RBCs. Alpha and beta thalassemias are also 
frequent in Turkey, especially in the Mediterranean region, and 
most of the cases with anemia in the present study have alpha 
thalassemias and/or beta thalassemias and/or iron deficiency 
anemia. Pathophysiologic mechanisms of the lower BMI and 
weight in the thalassemia cases may include anemia induced 
tissue hypoxia, increased cardiac activity, increased bone mar-
row activity, and increased splenic activity. In this field, iron 
deficiency anemia and thalassemia cases must be researched 
separately with increased number of cases in further studies. 
But it is obvious that neither the iron deficiency anemia nor the 
alpha and/or beta thalassemia minors do not shorten lifespan 
of the human being.
 
Normally the BMI and weight may be determined by a complex 
network of hormonal, nutritional, physical, and genetic factors. 
For instance, approximately 70 genes may take role in the regu-

lation of bone mass (7), and some genes were shown to affect 
both the BMI and bone geometric parameters (8). The same 
results were also shown in animals that the results indicate 
substantial additive genetic control of Brahman body weight 
to hip height ratio (9). Leptin is a hormone produced mainly by 
adipocytes and it acts centrally to control the body weight (10). 
Leptin is also expressed on osteoblasts and acts as a skeletal 
growth factor and promotes bone mineralization (11, 12). The 
pleiotropic effect of leptin on the BMI and bone geometry may 
also be supported by the evidence of genetic correlation of lep-
tin with the BMI and bone geometry (13). On the other hand, 
the body length growth velocity was found not to be affected 
by genes in some studies (14). Whereas we detected in the 
present study that although the significantly retarded BMI and 
weight in the moderate anemia (p< 0.05 for both), the heights 
were similar in all groups without any effect of anemia (p>0.05 
for all). Similarly, in a previous study (15) performed on 122 
patients (58 females) with the SCDs with a mean age of 28.6 
years, although the BMI and weight were significantly retarded 
in the SCDs cases (24.9 versus 20.7 kg/m2 and 71.6 versus 57.8 
kg, p= 0.000 for both) probably due to the accelerated vascu-
lar endothelial damaging process initiated at birth; the heights 
were similar in the SCDs and control groups (166.1 versus 168.5 
cm, respectively, p>0.05) probably due to its hereditary nature. 
 
Chronic endothelial damage may be the major cause of ag-
ing, morbidity, and mortality by causing disseminated tissue  
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Table 1: Characteristics of the study cases

*Nonsignificant (p>0.05) †Mean corpuscular volume ‡Body mass index
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hypoxia all over the body. Some of the well-known accelerators 
of the inflammatory process are physical inactivity induced 
excess weight, smoking, and alcohol for the development of 
irreversible consequences including obesity, hypertension 
(HT), diabetes mellitus (DM), cirrhosis, peripheric artery dis-
ease (PAD), chronic obstructive pulmonary disease (COPD), 
chronic renal disease (CRD), coronary artery disease (CAD), 
mesenteric ischemia, osteoporosis, and stroke, all of which ter-
minate with early aging and death. They were researched under 
the title of metabolic syndrome in the literature, extensively (16, 
17). The metabolic syndrome may be the most common type of 
vasculitis in the world, and leading cause of aging, morbidity, 
and mortality in human beings. Much higher blood pressure 
(BP) of the afferent vasculature may be the major underlying 
cause by inducing recurrent injuries on endothelium. Thus the 
term of venosclerosis is not as famous as atherosclerosis in the 
literature. Secondary to the chronic endothelial inflammation, 
edema, and fibrosis, vascular walls become thickened, their 
lumens are narrowed, and they lose their elastic natures that 
reduce blood flow and increase systolic BP further. Although 
early withdrawal of causative factors may prevent final con-
sequences, after development of obesity, HT, DM, cirrhosis, 
PAD, COPD, CRD, CAD, mesenteric ischemia, osteoporosis, 
or stroke, endothelial changes cannot be reversed completely 
due to their fibrotic natures (18, 19). Other chronic inflamma-
tory processes including SCDs, rheumatologic disorders, pro-
longed infections, and cancers may accelerate the process. Fi-
nally it is obvious that the metabolic syndrome terminates with 
a significantly shortened survival in human being (20).

As a conclusion, although the BMI and weight can be affected 
by moderate anemia, the height may strongly be determined by 
heredity. Since the excess weight may be a significant underly-
ing cause of metabolic syndrome, and the metabolic syndrome 
shortens human lifespan significantly, and there is no case with 
shortened survival due to the iron deficiency anemia and/or 
thalassemia minors, an iatrogenic and moderate iron deficien-
cy anemia with frequent blood donation may prolong human 
survival by decreasing the BMI and weight in the overweight 
and obese individuals.
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