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ABSTRACT: Pakistan Government is spending millions of rupees on combating deficiency of Iodine
through supplementation of Iodine in table salt. The objective of this study was to test the hypothesis that
blood group “O” individuals are most vulnerable to this deficiency. Pakistan has blood groups population
as “B” 36%, “O” 33%, “A” 21%, and “AB” 9%. The study was carried out through selection of 127
subjects having blood groups “O’ 32, “A” 30, “B” 28, “AB” 37. The iodine test was carried out through
TSH serum concentration test response through Enzyme-Linked Fluorescent Assay and assessing
nutritional status through anthropometric studies in Haider Family Hospital, and tehsil headquarter
hospital, Arifwala. The nutritional status of blood group “O” was compared with other blood group
individuals. Data was subjected to statistical analyses. Results confirmed the hypothesis that Blood Group
“O” subjects were possessing lesser iodine levels i.e., 4.462 which was more than 4.0, the normal TSH
value, which means that the subjects having more than normal value were deficient in iodine. While, mean
values of BMI for subjects of Blood groups O, A, B, AB and, were found to be 24.33, 24.02, 25.83, and 22.4
respectively. Subjects having Blood Group “O” were found to be less obese than of “B” Blood Group and
more obese as compared to subjects having Blood Group “A”. It was concluded that major deficiency of
Iodine is prevailing in population having blood group “O” and should be taken care for Iodine Intake. In
other blood groups individuals a problem of over load may have deleterious effects on health. Studies also
emphasize that diet relevant to blood groups should
be promoted.
Key Words; Blood group, Iodine, Diet, Diseases, BMI, TSH.

INTRODUCTION
Iodine is an essential trace element required for the
biosynthesis of thyroid hormones “thyroxin and triiodothyronine”. Most of the Iodine present in Human body
is found in these hormones. But very small quantities of
Iodine are needed to prevent its deficiency disorders (IDD).
An adult person needs only 250 micrograms of iodine per
day. The daily need for iodine is around a quarter of a
milligram. Over a lifetime, the total quantity of iodine
needed is only one teaspoonful [1].
Good indicators for iodine deficiency in body are Thyroid
Stimulating Hormone (TSH), thyroglobulin serum
concentrations in blood and Urinary Iodine Concentration.
In iodine deficient bodies the serum TSH concentrations are
higher than in a normal body. The normal range of TSH is
between 0.4-4.10 mIU/L depending upon the kits being used
[2].
Swear deficiency of Iodine may have adverse effects in
human beings. According to recent estimates two billion
individuals globally do not have sufficient iodine intake.
South Asia and sub-Saharan Africa are the most affected
areas by this deficiency. Approximately 50% of European
population is suffering from mild iodine deficiency, while,
intake of iodine in many other developed countries like
United States of America and Australia has decreased during
recent years. Iodine deficiency during pregnancy and
infancy has also serious consequences which may result in
impaired growth, under development of neurons in the
offspring along with increased mortality rates [3, 4, 5, 6, 7].
National Nutritional Survey of Pakistan revealed that 3.9%

people are suffering from severe deficiency of iodine, 14.6%
people are suffering from moderate and 29.2% are suffering
from mild deficiency of iodine [8].
Blood group “O” individuals have thyroid glands as focal
gland to keep them healthy [9]. If we look upon the data of
blood group distribution in the world, population of Pakistan
has blood group “O” 33%, “A” 21%, “B” 36% and “AB”
9%, which mean that 33% population is most significant to
be cared for deficiency of Iodine. Four hypotheses were
presented by Qadri [9] about the requirement of specific
minerals by individuals having blood groups as “O” require
Iodine, “A” require Zinc/Magnesium, “B” require Iron and
“AB” need Calcium. Two out of four hypotheses were tested
by IFSN, UOS while, requirement of Iodine by blood group
“O” is presented in this paper, except blood group “B”
individuals having deficiency of Iron is still to be tested for
its validity. It has been reported that these blood group
individuals also have specific tissues as Epithelial in “O”,
muscular in “B”, Connective in “AB” and Nervous in “A”
[10].
Recent work of Peter D’ Adamo [11], Dr. Lam [12] and
other fellows on blood group diet revealed that not only diet
but diseases are also specific to blood groups [13, 14, 15, 16,
17, 18, 19, 20].
Susceptibility t o I D D in human beings is influenced by
their genetic
characteristics.
The evolutionary
significance of diseases in human beings was suggested
by Haldane [21]. Immediately after discovery of “ABO”
blood groups by Landsteiner, the geneticists were
looking for the significance of the occurrence of
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different blood groups by studying the association of
certain blood groups to diseases [22]. It is estimated that
20-60% of the world population is facing iodine deficiency
and more problem is in developing countries [23].
Iodine deficiency disorders (IDD) include miscarriages,
stillbirths, congenital anomalies, as well as the more familiar
goiter, cretinism, impaired brain function, and
hypothyroidism in children and adults. Iodine is also
essential for women during childbearing age, because the
damage done to the brain in early pregnancy can occur
before the woman is even aware that she is pregnant. Iodine
deficiency can also result in abortion, mental retardation and
all forms of growth retardation [24, 25].
During initial diet surveys conducted at the Institute of food
Science & Nutrition, University of Sargodha Pakistan, it has
been investigated that salt intake by blood group “O”
individuals was much higher to regulate production of acid
in the stomach. In Pakistan blood group “O” distribution is
about 33.14% [17, 26] in which the related deficiencies as
hyperthyroidism or hypothyroidism may prevail. Qadri [9]
reported that deficiency of Iodine mostly prevails in
individuals having blood group “O”.
MATERIALS AND METHODS
The research work was conducted at the Institute of Food
Science & Nutrition, University of Sargodha, Haider Family
Hospital Arifwala and Tehsil Headquarter (THQ) Hospital
Arifwala. The deficiency of Iodine was evaluated by TSH
serum concentration test, while the nutritional status was
accessed by anthropometric measurements. The detail of
study design and methodology employed during this study is
as under.
Nutritional Status
The nutritional status of subjects of all blood group types (A,
B, AB, and O) was determined and further compared by
calculating body weight, body height, body mass index and
blood pressure.
Selection of Samples
Volunteer were selected from University of Sargodha,
Haider Family Hospital Arifwala and Tehsil Headquarter
Hospital Arifwala having different age groups, socio
economic levels and level of activities after taking their
consent.
Sample size was determined by Epi Info3.5.3. Epi Info
(TM) is a series of programs for use by public health
professionals in conducting out break investigations,
managing databases for public health surveillance and other
tasks, and general data base and statistics applications.
Collection of Personal Information of Volunteers
According to the instructions of World Health Organization
for anthropometric measurements name, sex, age, contact
number, E-mail address, postal address, social status,
consent, activity level and other necessary information of
subjects were recorded for any further inquiry and detailed
information.
A. Anthropometric Measurements
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Measurements of height and weight were recorded as
important indicators of health and nutritional well-being to
identify whether an individual’s body measurements are
appropriate for that individual chronological age. For
children, body measurements are plotted on growth charts
which indicate that whether a child's growth is normal or
delayed and when a child is overweight or underweight. All
the measurements were taken according to procedure of
NHANES (National Health and Nutrition Examination
Survey) Body Measurements guide. Adopted standard
measurement procedures are mentioned as under;
i. Measurement of body Weight
For measuring body weight Staff Room of Institute of Food
Science and Nutrition, University of Sargodha and Tehsil
Head Quarter Hospital Arifwala were selected. The
weighing machine was placed on clean cemented floor for
its proper working and to obtain accurate and reliable
readings. To check level of floor surface a spirit leveler was
used, and then the weighing machine was placed on smooth
surface.
At the start of each weight measurement session, a standard
2Kg mass was used to check that either the beam scale is
working properly or not.
ii. Measurement of Standing Height
Subjects were asked to stand erect on the floor board of the
stadiometer with back to the vertical backboard of the
stadiometer. The weight of the subject was evenly
distributed on both feet. The heels of the feet were placed
together with both heels touching the base of the vertical
board and feet pointed slightly outward at an angle of 60
degree. All other precautionary measures to obtain accurate
measurements were taken in to consideration.
iii. Body Mass Index
The body mass index was calculated, from an individual's
weight in kg divided by the square of the height in meters
[27], using the formula given below:
Body mass Index (BMI) = weight (Kg)/ Height (m)2
The BMI values calculated by above formula were
compared with following values for interpretation:
Underweight: BMI=<18.5, Normal weight: BMI=18.5-24.9,
Overweight: BMI=25-29.9, Obesity: BMI=30 or greater.
B. Observations for Vital Signs
Body temperature, blood pressure was measured along with
a Performa [28] (Apendix-i) to check the deficiency
symptoms of Iodine such as Goiter, growth retardation,
hypo and hyperthyroidism, skin abnormalities and mental
lethargy, etc. [29].
C. Estimation of Iodine Status in Human Body
i.
Selection of Samples
Blood samples for estimation of Iodine level in human body
were collected from University of Sargodha, Haider Family
Hospital Arifwala and Tehsil Headquarter Hospital Arifwala
from subjects belonging to different age groups, socioeconomic levels and level of activities after taking their
consent.
i.
Determination of Blood Group
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Blood group test of Subjects was performed by the nearest
clinical laboratories which were performing this test as a
routine practice.
ii.
TSH Serum Concentration Test
Serum TSH concentration was measured by Enzyme-linked
Fluorescent Assay (ELFA) using commercial kits
(MiniVidas®, an Automated Immuno Assay System by Bio
Merieux France) in a well-equipped clinical laboratory. The
normal range of TSH concentration determined with this kit
was 0.4 - 4.10 µIU/mL. If the serum concentration was
found within a normal range, it indicated optimal iodine
nutrition. The results were then compared with a series of
defined standards and the iodine status was thus determined.
The defined standards are presented in Table 1.
Statistical Analyses
The data was subjected to statistical analyses to determine
the level of significance [30] Steel using two factor factorial
design was applied and means were further compared
through Duncan multiple range (DMR) test. For
representation of distributions, Pearson chi-square formula
was used and all response and behavior patterns were
analyzed graphically by using Microsoft Excel Charts.
RESULTS AND DISCUSSION
Response and Comparison of “ABO” Subjects to TSH
Serum Concentration Test
Subjects belonging to different age groups, socio economic
levels, level of activities and different blood groups were
selected for TSH Serum Concentration Test. Body Iodine
level of all blood groups was assessed, interpreted and
compared by using statistical tools. Data was analyzed by
using the method of least squares analysis of variance.
Fig.1. displays analysis of blood groups across all groups
indicated that total sample contains 23.62% subjects
belonging to blood group “A” while 29.13% subjects were
of blood group “B”, 22.04% subjects were of blood group
“AB” and 25.19% were belonging to blood group “O”.
According to age frequency across all blood groups 26.77%
subjects were of between 1-19 years of age, 33.07% subjects
were of between 20-30 years of age, 30.70% subjects were
of between 31-40 years of age while 9.44% subjects were
above 40 years of age.
Statistical analysis shows that there is a significant
difference among the groups with regard to test results
means (F cal > F tab).
Table 2 enlists the mean TSH values for all blood groups.
The mean values of TSH for blood groups A, B, AB and O
were 2.771, 2.930, 3.332 and 4.462, respectively. The means
sharing similar letters are statistically insignificant.
By Pearson Chi-Square formula, response of blood groups
towards TSH Serum Concentration Test is mentioned in
Table 3.
There were 127 subjects belonging to all age groups and
blood groups. After TSH Serum Concentration Test, it was
recorded that 88 subjects had normal iodine level, 9 subjects
had excessive Iodine levels while 30 subjects were deficient
in Iodine.
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Among sample of 127, there were 30 subjects having blood
group “A”. After taking TSH test subjects 24 had normal
level of Iodine, 2 were having excessive level of Iodine
while 4 were deficient in sufficient Iodine level. It indicates
that 80% subjects had normal iodine level, 6.66%
had excessive level of iodine (hyperthyroid)
while 13.33% were having deficiency of iodine 313
in their
body.
Among sample of 127, there were 37 subjects having blood
group “B”. After taking TSH test 27 subjects had normal
level of Iodine, 3 were having excessive level of Iodine
while 7 were deficient in sufficient Iodine level. It indicates
that 72.97% subjects had normal iodine level, 8.10% had
excessive level of iodine while 18.91% were having
deficiency of iodine in their body.
Among sample of 127, there were 28 subjects having blood
group “AB”. After taking TSH test 20 subjects had normal
level of Iodine, 2 were having excessive level of Iodine
while 6 were deficient in sufficient Iodine level. It indicates
that 71.42% subjects had normal iodine level, 7.14% had
excessive level of iodine (hyperthyroid) while 21.42% were
having deficiency of iodine in their body.
Among sample of 127, there were 32 subjects having blood
group “O”. After taking TSH test 17 subjects had normal
level of Iodine, 2 were having excessive level of Iodine
while 13 were deficient in sufficient Iodine level. It indicates
that 53.12% subjects had normal iodine level, 6.25% had
excessive level of iodine while 40.62% were having
deficiency of iodine in their body.
Among sample of 127, in total there were 32 subjects having
blood group “O”. After taking TSH test 17 subjects had
normal level of Iodine, 2 were having excessive level of
Iodine while 13 were deficient in sufficient Iodine level. It
indicates that 53.12% subjects had normal iodine level,
6.25% had excessive level of iodine while 40.62% were
having deficiency of iodine in their body.
Study conducted by Ralph and Carole [31] also confirms
that subjects having “O” blood group have low levels of
TSH and are not deficient in iodine.
Comparison of Nutritional Status of “ABO” Blood
Groups
A total of 63 people (belonging to different age, sex, blood
group, socioeconomic status and level of activity) were
participated in this study. The response rate was 100%.
Sample contains 13, 23, 18 and 9 subjects of “A”, “B”,
“AB” and “O”, respectively. An analysis of blood groups
across all groups indicated that sample contains 20.63%
subjects of blood group “A”, 36.50% subjects of blood
group “B”, 28.57% subjects of blood group “AB” and 14.28
% subjects of blood group “O”. Ages of the subjects were in
between 20-50 years.
It has now been well established that the body mass index
(BMI) is considered the most suitable tool for determining
nutritional status among adolescents [24, 32, 33, 34].
Nutritional status can be evaluated using BMI as
recommended by the World Health Organization based on
age, sex and specific cut-off points [ 2 4 ] , Body mass
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index (BMI) is determined by weight of an individual in
kilograms (kg) divided by their height in meter square
(m2) [ 3 5 ]. Body Mass Index (BMI) is a relationship
between weight and height that is connected with body fat
and health risks [ 3 6 ] . It is also considered as key index
for relating a person's body weight to their height.
Deficiency of Iodine may also result in retarded growth.
Keeping in view the severity of the problem, Pakistan
Government launched a program in which table salt was
used as carrier of Iodine. It is also well known fact that
mostly deficiency of Iodine is abundant in hilly areas of
Pakistan. But, among Pakistani population living in hilly
areas, blood group “O” is most affected.
Table 5 describes the distribution of respondents for BMI
calculations according to their blood and age groups. It
shows that among 13 subjects having blood group A,
46.15% were between 20-30 years of age, 30.76% were
between 31-40 years of age while 23.07% were above 40
years of age.
Among 23 subjects having blood group B, 43.47% were
between 20-30 years of age, 47.82% were between 31-40
years of age while 8.697% were above 40 years of age.
Among 18 subjects having blood group AB, 27.77% were
between 20-30 years of age, 66.66% were between 31-40
years of age while 5.55% were above 40 years of age.
Among 9 subjects having blood group O, 66.66% were
between 20-30 years of age, 33.33% were between 31-40
years of age while 0% were above 40 years of age.
Above mentioned graph indicates that subjects of blood
group “B” have the highest mean value of body mass index
(BMI) and those of blood group “AB” have the lowest value
of body mass index, while “O” blood group are amongst the
medium.
Table 7 indicates that among the sample of 63 subjects,
26.98% subjects have normal weights while 11.11% subjects
were obese, 41.26% subjects were overweight and 20.63%
subjects were underweight.
Among blood group “A”, 46.15% subjects were having
normal BMI, 7.69% were obese, and 38.46% were
overweight while 7.69% subjects were underweight.
Among blood group “B”, 20.08% subjects were having
normal BMI, 17.39% were obese, and 47.82% were
overweight while 8.69% subjects were underweight.
Among blood group “AB”, 11.11% subjects were having
normal BMI, 5.55% were obese, and 38.88% were
overweight while 44.44% subjects were underweight.
Among blood group “O”, 33.33% subjects were having
normal BMI, 11.11% were obese, and 33.33% were
overweight while 22.22% subjects were underweight.
Fig. 2 is a graphical representation of comparison of BMI
levels between all blood groups. It is indicating that subjects
of blood group “B” are found more obese as compared to
other three (A, O, AB) blood groups subjects. Subjects of
blood group “O” are found less obese than of blood group
“B” and more obese as compared to blood group “A”
subjects.
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CONCLUSIONS
After conducting the TSH serum concentration test for
all four blood groups (A, AB, B and O), it was
concluded that subjects having blood group “O”
possessed lesser amount of Iodine as compared to other
blood groups showing more prevalence of iodine
deficiency.
Studies revealed that blood group “B” subjects had
highest value of BMI and that the rate of overweight
conditions and obesity was higher in blood group “B”
population.
Subjects of blood group “O” were found to be less
obese than blood group “B” subjects and more obese as
compared to blood group “A” subjects
RECOMMENDATIONS
It is recommended that population having blood group “O”
should be targeted to avoid any over load of Iodine in other
three blood groups (A, B, and AB).
Table 1: Standard TSH values and corresponding thyroid
status and iodine levels
TSH Value
µIU/ml
Less than 0.4
0.4-4.0
More than 4.0

Thyroid Status

Iodine Level

Hyperthyroid
Normal
Hypothyroid

Excessive
Normal
Deficiency

Table 2: Table of mean TSH values for all blood groups
Blood
Groups
A

N

Mean

SD

Std. Error

30

2.771A

1.821

0.332

B

28

2.930A

1.953

0.369

AB

37

3.332A

2.342

0.385

O

32

4.462B

3.241

0.573

Total

127

3.373

9.422

0.4213

Means sharing similar letters are statistically non-significant
Table 3: Distribution of respondents to TSH test according to
their blood group and response
Blood
Group.

Response

HypoHyperthyroid
thyroid
24
4
2
A
80%
13.33%
6.66%
27
7
3
B
72.97%
18.91%
8.10%
20
6
2
AB
71.42%
21.42%
7.14%
17
13
2
O
53.12%
40.62%
6.25%
88
30
9
69.29%
23.62%
7.08%
Total
Chi-Sq = 1.301, DF = 9, P-Value = 0.998

Total

Normal

30
100%
37
100%
28
100%
32
100%
127
100%
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Table 4: Ages and blood groups of subjects for BMI studies
Blood
No. of
20-30
31-40
41-50
Group
Subjects
Years
Years
Years
A
13
6
4
3
B
23
10
11
2
AB
18
5
12
1
O
9
6
3
0
Total
63
27
30
6
Table 5: Distribution of respondents for BMI calculations
according to their blood and age groups
Blood Group
20-30
31-40
40+
Total
Years
Years
Years
6
4
3
13
A
46.15% 30.76% 23.07% 100%
10
11
2
23
B
43.47% 47.82%
8.69%
100%
5
12
1
18
AB
27.77% 66.66%
5.55%
100%
6
3
0
9
O
66.66% 33.33%
0%
100%
27
30
6
63
Total
42.85% 47.61%
9.52%
100%
Chi-Sq = 8.392, DF = 9, P-Value = 0.000
Table 6: Table of mean BMI values for all blood groups
Blood Groups
N
Mean + SD
13
24.02A±4.849
A
23
25.38A±.225
B
18
22.40A±6.430
AB
9
24.33A±7.399
O
63
96.14 ± 23.9
Total
Means sharing similar letters are statistically non- significant
Table 7: Distribution of respondents for BMI calculations
according to their blood group and response
Blood
Normal Obese
Over- Under- Total
Group
weight weight
6
1
5
1
13
A
46.15%
7.69% 38.46% 7.69% 100%
6
4
11
2
23
B
26.08% 17.39% 47.82% 8.69% 100%
2
1
7
8
18
AB
11.11%
5.55% 38.88% 44.44% 100%
3
1
3
2
9
O
33.33% 11.11% 33.33% 22.22% 100%
17
7
26
13
63
26.98% 11.11% 41.26% 20.63% 100%
Total
Chi-Sq = 13.072, DF = 12, P-Value = 0.364
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Fig. 1: Distribution of subjects having different blood
groups for TSH test
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Fig. 2: Comparison of BMI levels between all blood
groups
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