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Abstract

Body Mass Index (BMI) and Percentage Body Fat (%BF) values have been
determined in cancer patients. In the study, 83 adult cancer patients were as-
sessed of which 15 (18.1%) were males and 68 (81.9%) females. Body weight
and height of individual patients were used in calculating their respective
BMI values. The respective %BF values were determined taking into consid-
eration of the age, gender and BMI. Maximum values of BMI (34.71 kg/m?)
and %BF (46.37%) were obtained, for which they were females and the min-
imum values of BMI (12.08 kg/m*) and %BF (12.35%) respectively. The pa-
tient with the minimum %BF value was male and that of BMI was female. It
was observed from the results that females have higher values of both BMI
and %BF than their male counterparts. The study reveals higher rate of fe-
male cancer incidence than males.

Keywords
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1. Introduction

Currently, cancer is one of the most deadly diseases in the world, killing about
seven million people in the world every year for which about 70% of the deaths
occur in developing countries. The number of cancer cases is growing globally
but developing countries are worst hit by the cancer crisis, since the resources
needed to prevent, diagnose and treatment are severely limited. It has been hig-
hlighted by Program of Action for Cancer Therapy (PACT) that these figures
quoted for cancer rates are likely to double by the year 2020 and tripling nearly
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by the year 2030 with a projection of seventeen million deaths [1].

Obesity is a condition in which excess fat has accumulated in the body such
that it may have an adverse effect on health leading to decreased life expectancy
and increased health problems. Obesity and its related diseases are a major
healthcare problem in many countries. The prevalence of obesity is increasing
worldwide in both developed and developing countries. In the advanced coun-
tries like USA and Europe more than 40% of the population are overweight [2]
[3]. Obesity is an important risk factor for many chronic diseases like diabetes
mellitus, osteoarthritis, coronary heart disease, certain types of cancer like can-
cer of colon, nasopharyngeal and pregnancy complications. Obesity occurs as a
person consumes more calories than one can burn. There are other factors
which contribute to obesity development. Some of these are age, gender, physical
activity and medication.

Changes in life styles and low physical activity even in developing societies is a
predisposing factor for adult weight increasing and prevention of obesity is an
important subject in health programming. Obese women appear to have greater
iron stores than non-obese women [4]. Iron is an essential element and although
deficiency leads to anemia, iron overload is also associated with many health
problems [5]. Obesity is a metabolic disorder characterized by an increase of
body fat. It is the degree of body fatness that is important as a risk factor rather
than the degree of excess weight. However, the body fat cannot be measured eas-
ily. The World Health Organization (WHO) classification of obesity used BMI, a
simple index of weight-of-height ratio, because of the robust nature of the mea-
surements and routine inclusion of weight and height in clinical and population
surveys [6]. The BMI is an index calculated from a person’s weight and height.
The BMI is a valuable tool which is used to determine whether a person’s health
is at risk or not.

Another way to determine whether one’s weight is placing a health risk is to
measure the circumference of your waist. Waist measurement does not deter-
mine if you are overweight, but it also an indication of having excess fat in the
abdomen. This is important because, extra fat around the waist may increase
health risks even more than fat elsewhere on the body. It has been established
that women with waist measurements more than 35 inches (88.9 cm) and men
with waist measurements more than 40 inches (101.6 cm) may have an increased
risk for obesity-related diseases.

Determination of body mass index (BMI) is very important for cancer pa-
tients undergoing various types of radiotherapy. Body mass index is a measure
of body weight relative to the height and it is consistently used as an estimate of
adiposity. BMI has been positively associated with incidence and mortality from
a variety of cancer patients [7] [8]. It is an indication whether the patient is un-
derweight, normal, overweight or very overweight (obese). Obesity has more re-
cently been shown to play a significant role in the development of some cancers,
including cancers of the breast, prostate, colon and many others. Obesity in-

creases the risk of certain types of cancers such as those involving the gastroin-
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testinal tract and hormone dependent neoplasms including endometrial carci-
nomas [8] [9]. Obese people are at a higher risk for developing failures in radia-
tion therapy.

Patients can be classified into different BMI categories according to the WHO
classification [10]. Category 1, acceptable (BMI < 25 kg/m?); Category 2, over-
weight (BMI > 25 but <30 kg/m?); Category 3, obese (BMI > 30 but <40 kg/m?);
and Category 4, morbidly obese (BMI > 40 kg/m?). BMI is an important anth-
ropometric index usually used for body fat status assessment and as an indicator
for total body fat determination [11]. Deurenberg et al [12] have established that
the body fat can be determined for both children and adults.

A number of researchers have postulated that, fat tissues influence concentra-
tions of various significant development signaling molecules, such as testoste-
rone, estrogen and insulin-like growth factor, which play a vital role in cancer
development and progression [12]. Different researchers have established dif-
ferent BMI limits for both men and women genders. This is very useful in either
drug administration or delivering of radiation doses to cancer patients during
treatment.

Cancer risk is associated with the metabolism of fats and sugars which affect
hormones like insulin and estrogen. Estrogen affects the growth of cancer and
normal cell proliferation. Excess fats in diet therefore create free radicals that can
damage the cell membrane causing cells to become cancerous. Obese people
have an abnormally high and unhealthy proportion of body fat. Research has
shown that, the main causes of obesity are sedentary lifestyles and overcon-
sumption of high calorie food [13] [14] [15]. Fruits and vegetables in diet con-
tain phytochemicals that can neutralize excess free radicals and may reduce their
toxic effects.

In this study, the BMI and %BF would be investigated in relation to the high
rate of incidence of cancer patients. The overall cancer patients would be catego-

rized according to gender.

2. Materials and Methods
2.1. Calculation of Body Mass Index

The patient data were collected for 83 adults over a wide range of cancers. The
cancer patients selected were all adults between the ages of 28 and 90 years with
various types of cancer sites. Body weight was measured with light indoor cloth-
ing by an electronic balance with an accuracy of 0.1 kg. Standing height without
shoes was measured by a wall mounted stadiometer to the nearest 0.1 cm. These
measurements were taken while subjects were relaxed, standing erect and had
their arms at their sides and feet together. The calculation of the BMI was done
by using the golden standard formula as shown in Equation (1)

/4

where: W= weight of the patient in kilograms; /= height in meters.

DOI: 10.4236/0jrad.2018.84034

309 Open Journal of Radiology


https://doi.org/10.4236/ojrad.2018.84034

J. Owusu-Banahene et al.

2.2. Calculation of Percentage Body Fat (%BF)

The calculations of the percentage body fat were determined by using the fol-
lowing mathematical equation for adult patients

Percentage Body fat (%BF) = (1.20 x BMI) +
(0.23 x Age — (10.80 x gender) — 5.4 )

The rating for males and females gender was 1 and 0 respectively when ap-
plying the equation in (2).
For female adults, where by Sex = 0 it can be shown that, the equation be-

comes

1.20«*BMI+0.23*%Age+5.4 (2a)

and for male adults, Sex = 1, then the equation also becomes
1.20*BMI+0.23*% Age—16.2 (2b)

3. Results and Discussion

Table 1 shows the distribution of cancer patients with their calculated BMI
and %BF. In Table 1, it is observed that 22.9% were found to be overweight and
obese according to the WHO classification using BMI as an index indicator for
which mostly were females. The highest %BF was 46.37% which was observed to
be a female.

The variation of BMI and %BF with the number of patients is shown in Fig-
ure 1 and Figure 2. From Figure 1, the maximum values of BMI and %BF are

Table 1. Distribution of cancer patients with their calculated BMI and %BF.

Patient ID Sex Age (years) Weight (kg) Height (m) BMI (kg/m?) %BF

001 F 45 39.7 1.58 15.90 24.03
002 F 72 57.6 1.61 22.22 37.82
003 F 43 69.7 1.65 25.76 35.40
004 M 70 56.1 1.56 23.05 27.56
005 F 64 57.2 1.73 19.11 32.25
006 F 45 80.3 1.68 28.45 39.09
007 F 62 46.8 1.53 19.99 32.85
008 F 43 66.1 1.62 24.87 34.33
009 F 54 55 1.59 21.75 33.12
010 F 45 39.2 1.55 16.32 24.53
011 F 64 325 1.58 13.02 24.94
012 M 60 55 1.65 20.20 21.84
013 F 38 67.2 1.64 24.99 33.33
014 F 70 52.3 1.60 20.43 35.22
015 F 72 48.6 1.59 19.22 34.22
016 F 40 65.7 1.62 25.03 33.84
017 F 50 57.8 1.58 23.30 34.06
018 F 39 59.7 1.61 23.03 31.21
019 F 41 69.9 1.69 24.39 33.30
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Continued
020 F 44 93.8 1.64 34.71 46.37
021 F 73 48.5 1.50 21.56 37.26
022 F 75 53.6 1.63 20.17 36.05
023 F 75 51.6 1.61 19.91 35.74
024 F 71 57.8 1.61 22.30 37.69
025 F 32 62.5 1.73 20.88 27.02
026 F 75 37.7 1.60 14.7 29.49
027 F 47 48.5 1.57 19.68 29.03
028 F 40 46.2 1.48 21.09 29.11
029 F 72 48.6 1.59 19.22 34.22
030 F 45 77.5 1.65 28.47 39.11
031 F 40 65.7 1.62 25.03 33.84
032 F 75 32.8 1.55 13.65 28.23
033 M 69 78.4 1.63 2943 34.99
034 F 54 58.2 1.77 18.58 29.32
035 M 31 62.4 1.61 24.07 19.81
036 F 60 53.5 1.57 21.71 34.45
037 F 65 48.6 1.66 17.64 30.72
038 F 55 69.3 1.71 23.70 35.69
039 F 39 59.7 1.61 23.03 31.21
040 F 43 61.7 1.65 22.66 31.68
041 M 47 42.7 1.70 14.78 12.35
042 F 28 57.6 1.68 2041 2145
043 F 90 59.6 1.70 20.62 40.04
044 F 55 61.4 1.66 22.28 33.99
045 F 64 32.5 1.64 12.08 23.82
046 F 75 70 1.58 28.04 45.50
047 F 40 42.7 1.59 16.89 24.07
048 M 69 55.8 1.60 21.80 25.83
049 M 49 69.4 1.68 24.59 24.58
050 F 55 60.6 1.63 22.81 34.62
051 F 74 56.7 1.67 20.33 36.02
052 F 50 44 1.60 17.19 26.73
053 F 45 38.6 1.58 15.46 23.50
054 M 70 60.6 1.79 18.91 22.59
055 F 61 64 1.72 21.63 34.59
056 M 61 73.7 1.67 26.43 29.55
057 F 45 46.5 1.61 17.94 26.48
058 M 61 93.0 1.66 33.75 38.33
059 F 37 57.4 1.54 24.20 32.15
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Continued
060 F 52 91.0 1.66 33.02 46.18
061 F 57 80.3 1.62 30.60 44.43
062 F 54 55.0 1.59 21.76 33.13
063 F 40 79.4 1.66 28.81 38.37
064 F 55 514 1.69 17.80 28.61
065 F 49 81.1 1.66 2943 41.19
066 F 37 59.5 1.72 20.11 27.24
067 F 75 70 1.58 28.04 45.50
068 F 40 46.2 1.48 21.09 29.11
069 F 90 54 1.58 21.63 41.26
070 M 65 52.3 1.72 17.68 19.97
071 M 35 47 1.60 18.36 13.88
072 F 43 69.7 1.65 25.76 35.40
073 M 35 49.8 1.69 17.44 12.78
074 M 61 73.7 1.67 26.43 29.55
075 F 65 48.6 1.66 17.64 30.72
076 F 54 66.8 1.65 24.54 36.47
077 F 41 69.0 1.69 24.07 28.11
078 F 45 46.5 1.61 17.94 26.48
079 M 49 69.4 1.68 24.59 24.58
080 F 43 69.7 1.65 25.76 35.40
081 F 50 44 1.60 17.19 26.73
082 F 49 81.1 1.66 29.43 41.19
083 F 43 61.7 1.52 26.71 36.18
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Figure 1. The distribution of BMI with number of patients.
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Figure 2. The distribution of percentage body fat with number of patients.

34.71 kg/m® and 46.37 respectively, and this is seen in patients with identifica-
tion number 020. Minimum values of BMI and %BF however occurred in dif-
ferent patients. Patient ID Number 045 had the least BMI value of 12.08 kg/m’,
and patient ID Number 041 had the least %BF value of 12.35. A general trend is
observed in both BMI and %BF for all other patients. In all patients, %BF values
are higher than BMI values except in only four patients with ID Numbers 035,
041, 071, and 073 for which they are all males. This could be as result of greater
iron stores in females than in men [13]. The lowest %BF value amongst the fe-
males is 21.45 and is seen in patient ID Number of 042. Figure 3 and Figure 4
also show the distribution of female and male patients in different age groups.
From Figure 5, the patient parameters are age, weight, height, body mass index
(BMI) and percentage body fat for both females and males. From Figure 5, it
was observed that, the ages are almost the same or equal with slight difference in
weight, height and body mass index (BMI) but there is remarkable difference in
both males and females. From Figure 6, the patient parameters are compared
with their corresponding age groups. It was seen that, the patient parameters
follow the same trend having higher values for the weight, equal height, compa-
rable BMI with gradual increase in their percentage body fats. The percentage
patient distribution of BMI according to WHO classifications is also shown in
Figure 7. In Figure 7, the series 1 have been removed from the pie chart. This
shows the distribution in overweight, obese and acceptable percentage of BMI
values according to the World Health Organization (WHO) classification. From
Table 2, it is observed that, the distribution of cancer patients in terms of age
group has the highest age group between 51 - 60 years however the lowest age
group was observed between 71 - 80 years. It was also observed that, the BMI

values are almost equal. In Table 3, it was observed that, they have the same
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Figure 3. Distribution of female patients with age groups.
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Figure 4. Distribution male patients with age groups.

Table 2. Distribution of cancer patients in terms of age group.

Age Weight(kg) Height(m) BMI %BF

BTOUP  Average Range  Average Range Average  Range Average Range

21-30 576 57.6 1.7 1.7 20.4 20.4 21.5 21.5

31-40 59.7 46.2-794 1.6 1.5-1.8 22.6 17.4 - 28.8 27.5 12.8 - 38.4
41-50 622 38.6-93.8 1.6 1.5-17 23.3 14.8 - 34.7 314 124 - 46.4
51-60 64.0 51.4-91.0 1.7 1.6-1.8 234 17.8 - 33.0 34.3 21.8-46.2
61-70 579 32.5-93.0 1.7 1.5-1.8 21.2 12.1-33.8 29.6 20.0 - 38.3
71-80 528 32.8-70.0 1.6 1.5-1.7 208 13.7 - 28.0 36.5 28.2-455

81-90 56.8 54.0-59.6 1.6 1.6-17 21.1 20.6 - 21.6 40.7 40.0-41.3
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Figure 5. Distribution of patient parameters with gender.
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Figure 6. Distribution of patient parameters with age groups.
Table 3. Distribution of cancer patients in terms of gender.
Age Weight (kg) Height(m) BMI %BF
Sex No.
Average Range Average Range Average Range Average Range Average Range
M 15 55.5 31-70 62.6 42.7 -93.0 1.7 1.6-18 22.8 14.8 - 33.8 23.9 12.4-38.3
F 68 54.0 28 -90 58.2 32.5-93.8 1.6 1.5-1.8 22.0 12.1 - 34.7 33.3 21.5-46.4
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Figure 7. Percentage Patient distribution of BMI according to WHO classification.

height for both genders. Meanwhile there is remarkable difference in the per-
centage body fat (%BF) as females have higher %BF than their male counter-
parts. However they have almost equal values of BMI.

4. Conclusion

In the study, the data of 83 adults aged from 28 to 90 years were analyzed and it
has been observed that, females record high incidence of cancer than males
(18.1% females and 81.9% males). The results therefore suggest that females have
higher values of %BF than their male counterparts. From Figure 5 it can be de-
duced that females have much greater values of %BF than their male counter-
parts even though their BMI values for both gender are comparable. The reasons
for these high values might be due to low physical activities, much iron storage
in females than males. It has been observed that, at the same BMI, women tend
to have more body fat than men. Demographic study on cancer patients is being
carried out to determine the location of the patient, quality of lifestyle and the
daily nutritional aspects.
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