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Abstract 

Objective: A growing interest in cellular targets of nutritional minerals and biochemical mechanisms has attracted the 
attentions of researchers towards their role in formation of obesity. However, there is no study investigating the 
effects of nutritional drinking water element levels on body composition of the elderly. Therefore, we aimed to 
examine the effects of nutritional element levels in drinking water on body compositions of women aged 55-70.  

Methods: This research covers a population of 80 individuals as subjects in total, and was divided into three groups as 
overweight, obese and control women aged between 55-70. The bioelectric impedance device was used for the 
measurements of body composition of the participants. Measured values of cobalt (Co), copper (Cu), Iron (Fe), 
manganese (Mn), selenium (Se) and zinc (Zn) levels of drinking water were measured via plasma mass spectrometry 
coupled inductively.   

Results: It was found that Se mineral content in drinking water was correlated with the individuals’ body mass index 
of participants living in Batman, Turkey. Moreover, it was found that Fe, Cu, Co, Zn, Mn and Se levels of drinking water 
were significantly correlated with the abdominal adiposity of women of 55-70.  

Conclusion: It may be suggested that the obesity risk may be higher in women who are between 55-70 and consume 
drinking water with high levels of Fe, Cu, Co, Zn, Mn and especially Se. 
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İçme suyu besinsel element düzeylerinin Batman ilinde yaşayan 55-70  

arası kadınlara ait vücut kompozisyonlarıyla korelasyonu 

Özet 
 
Amaç: Besinsel minerallerin hücresel hedefleri ve biyokimyasal mekanizmaları hakkında artan ilgi, araştırmacıları 
besinsel elementlerin obezitenin oluşumundaki rollerine yönelik araştırmalara yönlendirmiştir. Ancak, yaşlı 
bireylerde vücut kompozisyonu üzerine içme suyu besinsel elementler düzeylerinin etkilerini araştıran bir çalışma 
yoktur. Bu nedenle, çalışmamızda 55-70 yaş arası kadınların vücut kompozisyonu üzerine içme suyu besinsel element 
düzeylerinin etkisinin incelenmesi amaçlanmıştır. 

Yöntemler: Çalışmaya 55-70 yaş arası, fazla kilolu, obez ve kontrol olarak üç gruba ayrılan toplam 80 katılımcı dâhil 
edilmiştir. Kadınlara ait vücut kompozisyonu ölçümleri için biyoelektrik impedans cihazı kullanılmıştır. İçme 
sularında ölçülmüş kobalt (Co), bakır (Cu), Demir (Fe), manganez (Mn) ve selenyum (Se) ve çinko (Zn) değerleri 
kullanıldı. 

Bulgular: İçme suyu Se mineral içeriğinin Batman’da yaşayan 55-70 yaş aralığındaki kadınlara ait vücut kütle indeks 
değerleri ile korelasyon gösterdiği tespit edilmiştir. Ayrıca, içme suyu Fe, Cu, Co, Zn, Mn ve Se seviyelerinin 55-70 yaş 
aralığındaki kadınlara ait abdominal obezite değerleri ile anlamlı düzeyde ilişkili olduğu görülmüştür. 

Sonuç: Fe, Cu, Co, Zn, Mn ve özellikle Se içeriği yüksek olan içme suyunu tüketen 55-70 yaş arası kadınlarda obezite 
riskinin daha yüksek olabileceği öne sürülebilir.  

 

Anahtar kelimeler: İçme suyu, Besinsel elementler, Yaşlılarda obezite, Vücut kütle indeksi, Abdominal yağlanma 
 

 
 

INTRODUCTION 

Appropriate nutrition of all metabolically active 
cells and tissues is essential for preserving a 
healthy human body. Micronutrients, including 
nutritional elements, vitamins and antioxidants 
play a vital role in continuously occurring 
regenerative processes, coping with consisting 
oxidative stress in body tissues and sustaining 
ample immunity against pathogens [1,2].  

An augmenting understanding of cellular 
targets and biochemical mechanisms of 
nutritional minerals has exacerbated the 
attentions of scientists to their share in obesity 
[3,4]. Potent nutritional elements, such as Se, 
except for their antioxidant role, have at the 
same time been involved in glucose regulation 
and insulin signaling pathways. The necessary 
nutritional element, selenium, has recently 
attracted a significant attention owing to its 
potential in maintenance of human health. 
Nutritional elements are essential nutrients 
needed by the body in trace amounts for 

regular process of body functions [5]. By 
causing obesity, nutritional elements, which are 
associated with carbohydrate and fat 
metabolism in an organism, may be related 
with the impairment of indirect homeostasis 
[6]. The extensity of overweight and obese 
individuals is increasing in all age groups, 
including the elderly group; and inadequate 
retrieval of nutritional elements has been 
stated to be in connection with obesity [7-10]. 
Recent studies have shown that some 
nutritional elements correlate with body 
compositions [11,12]. Imbalances between 
recommended amounts and mineral intakes 
have been seen in the elderly subjects. 
Nonetheless, evaluation of nutritional elements’ 
status in the elderly is hard, even because 
infection and inflammation increase ferritin. 
Mineral bioavailability may alter because of 
ageing. For this reason, formulation of mineral 
suggestions is complex and individual 
recommendations are essential from time to 
time [13]. In previous studies, the risk of 



Dicle Tıp Dergisi / Dicle Medical Journal (2017) 44 (1) : 99 - 107 

101 

 

nutritional element imbalances was found to be 
higher in overweight children and adults than 
those of control group ones [14,15,16]. In some 
studies, body mass index was correlated with 
serum ferritin levels, and it has been reported 
that cellular zinc levels and serum copper levels 
are associated with obesity [17,18].  

In the body, thermal equilibrium hydroelectric 
and acid based balance is important for water 
[19]. Water consumption has heterogeneous 
impacts; for instance, energy intake, energy 
consumption, fat oxidation and body weight 
vary, while it prevents the development of 
metabolic diseases in terms of human health 
[20]. For this reason, water consumption is 
important in examination of the 
pathophysiology of obesity. Drinking water can 
be an important food source owing to some 
useful nutritional elements and nutritional 
element levels found in drinking water may be 
related to body composition in elderly subjects 
[21]. It has been found that nutritional 
elements are related to body composition, but 
there is no study mentioning this issue in 
women aged 55-70, and the correlation 
between drinking water nutritional elements 
and body composition has been surveyed. 
Therefore, in our study, it was aimed to 
examine the correlation between nutritional 
elements levels in drinking water and body 
composition of women at the age of 55-70. 

 

METHODS 

Study Population 

The population of the study was made up of 80 
subjects having come to the Diet Polyclinic of 
Batman Regional State Hospital between July 
2015 and late December 2015. Before the 
study, we received ethics committee approval 
from ethics committee of BatmanUniversity 
(06.07.2015/2015/1-1). All of the participants 
were enlightened with elaborate information 
over the purpose of the research work; and 
informed about consent form was confirmed by 

every participant. All of the participants 
involved in the study were using tap water or 
water supplied from well. Subjects who 
consumed drinking water from bottled water 
or different water resources were let out of the 
research. 

They were divided into three groups as 
overweight (n=27), obese (n=26), and control 
(n=27). All subjects were female, aged 55–70, 
living in Batman Province; however, there were 
no participants taking medication regularly 
during the research, they were not diagnosed 
to be suffering from any systemic diseases; for 
example, coronary heart disease, diabetes and 
cancer, either.  

The subjects were sorted out as controls, 
overweight and obese, in line with BMIs of 
18.5-24.9, 25.0-29.9, and >30 kg/m2, 
respectively. A stadiometer mounted on the 
wall was utilized to gauge each participant’s 
height to the nearest 0.1 cm. An electronic 
balance was employed to find out the weight of 
each subject. BMI was found as weight in 
kilograms divided by the square of the height in 
meters (kg/m2).  

 

Measurement of Body Composition 

In Batman Regional State Hospital Dietetic 
polyclinic, body composition measurements 
were performed with the help of a bioelectrical 
impedance analyser (BIA; Tanita BC 418 MA 
[22]. It is quite easy that Tanita BC 418 MA 
body composition analyser may display body 
mass readings for the arm and leg separately. 
In this work, together with body weight, fat free 
mass, fat mass, body density, basal metabolic 
rate (BMR), activity calories, total activity 
calories and skeletal muscle mass, body 
composition parameters were measured with 
BIA [23]. 
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Sampling and Analytical Procedures  

Measured values of elements in drinking water 
from groundwater reservoir supplying water 
for Batman or wells were used. Every subject 
was paired with a source in compliance with 
her residence address and type of consumption 
so that it would be possible to search the 
connection between levels of drinking water 
elements and participant’s body compositions. 
In harmony with international standards, it has 
been stated that water samples, taken for 
drinking water element analysis, were 
conserved in a portable fridge at +4 °C [24], and 
Fe, Cu, Co, Zn, Mn and Se contents of samples 
were chemically analysed by means of 2C Full 
Suite (ACME Analytical Laboratories, 
Vancouver, CA) via inductively coupled plasma 
mass spectrometry [25]. 

 

Statistical Analysis 

Statistical analyses were assessed by benefiting 
from SPSS package program 15.0 and Sigma 
Stat 3.5. The Kolmogorov-Smirnov test was 
utilized to find out if the data were convenient 
for normal distribution. One-way ANOVA test 
was employed to inquire into the differences 
between the groups, and Chi-square test was 
employed to assess the categorical variables. 

Pearson and Spearman correlation tests were 
employed so as to study the connection 
between drinking water nutritional element 
levels and body composition of the elderly. 
Categorical variables were shown in numbers, 
while perpetual variables were stated as mean 
± standard deviation (X ± SS) or median (25th-
75th). Statistical significance level was found 
out as 0.05. 

 

RESULTS 

The basic characteristics and bioelectrical 
impedance measurements of the study groups 
are shown in Table 1. There is no statistically 
significant difference between age and height 
averages in the study groups, and in all groups, 
the mean age of the subjects participating in the 
study is approximately 60.  

Body weight and BMI values were found as 
77.3±11.9 and 84.3±10.37; 28.3±1.63 and 
33.2±2.05, respectively in overweight and 
obese women. In the control group, these 
values were found as 60.9±9.0 and 23.3±2.43, 
respectively. FM, Fat% and abdominal 
adiposity revealed to be substantially higher in 
the obese than overweight and control group 
(p<0.001; Table 1). 
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Table 2 demonstrates the relationship between 
body composition of women and Fe, Cu, Co, Zn 
and Mn levels in drinking water. The level of Fe 
in drinking water showed a statistically 
positive correlation with height, FFM, SSM, BM, 
mineral mass, protein mass, body density, BMR, 
activity calorie, total activity calorie, body 
water weight and body fluid ratio values of 
women aged 55-70. Copper levels of drinking 
water was positively correlated with FFM, 
SMM, mineral mass, protein mass, abdominal 
adiposity, BMR, total activity calorie and body 
water weight of women (Table 2). Other 
correlation values are displayed in Table 2. 
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Table 3 shows the relationship between body 
composition of women and Mo, Se, Cr and Br 
levels in drinking water. Selenium was 
positively correlated with BMI, FM, F% and 
abdominal adiposity while negatively 
correlated with body density, activity calorie 
and body water ratio of women (Table 3). 
Other correlation values are shown in table 3. 

 

 
 

DISCUSSION 

In our research, we ascertained that Se mineral 
content in drinking water correlated with the 
BMI of women aged 55-70 while it was 
negatively correlated with body density, 
activity calorie and body water ratio of them.  

Selenium has an insulin-mimetic action via 
activation of protein kinases; consequently, its 
deficiency may be liable for degenerated insulin 
susceptibility [26, 27]. Selenium has also other 
functions such as biotransformation, 
detoxification and the immune response. 

Primary importance of Se is that it is a 
nutritional element needed by glutathione 
peroxidase which has a significant role in the 
organism protection against oxidative stress. It 
is known also that oxidative stress is related 
with pathological processes; for example, 
obesity, diabetes, cardiovascular disease, and 
atherogenic processes. It is also notified that 
oxidative stress is connected with irregular 
generation of adipokines, contributing to the 
progressing of the metabolic syndrome and, in 
turn, obesity might trigger systemic oxidative 
stress [28]. The oxidative damage is greater in 
persons with obesity and directly correlates 
with BMI and the body fat percentage, on the 
other hand, antioxidant defence markers are 
lower in respect to the quantity of body fat [29-
31]. High-Se diets might induce the freeing of 
glucagon, promoting hyperglycaemia, or could 
cause overexpression of glutathione 
peroxidase-1 and other antioxidant 
selenoproteins, leading to insulin resistance 
and obesity [32]. Adverse health impacts of Se 
are known and might occur owing to supra-
nutritional Se intake even below the levels 
necessary for intoxication [33]. It has been 
found that high Se levels give rise to increased 
adiposity and may also increase the risk of 
diseases; for instance, hypertension, diabetes, 
and dyslipidaemia [34]. 

In present study, we found that Se content in 
drinking water correlated with the BMI, body 
density, activity calorie and body water ratio of 
women aged 55-70. However, due to restricted 
information existing about the influence of Se 
present in drinking water on weight loss or 
gain, further investigations is needed for 
finding out the connection between obesity and 
Se levels in drinking water. 

On the other hand, BMI, which is most 
commonly used in determining nutritional 
status in young and middle-aged individuals, 
cannot specify the degree of obesity due to 
body composition changes in the elderly. Thus, 
the connection between BMI and illness risk is 
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very poor in old individuals [35]. On the other 
hand, it was suggested that the measure of 
adiposity is the best predictor of the effects of 
obesity on health results in the old [36]. 
Therefore, probably, most important findings of 
our investigation are that the demonstration of 
the Cu, Co, Zn, Mn and Se levels of drinking 
water correlates with the abdominal adiposity 
of women aged 55-70. 

One of the most important elements necessary 
for generation of red blood cells and for 
different key cuproenzymes is copper. In 
general malnutrition and long term diarrhoea, 
it has been notified that there are low serum 
copper levels. In spite of malnutrition, it has 
been demonstrated that high serum copper 
levels in obese children could be due to their 
good appetite [37]. But no studies have been 
come across to have examined the relationship 
between drinking water copper levels and fat 
tissue formation in women aged 55-70. On the 
other hand, former researches demonstrated 
that cobalt chloride treatment may repair high-
fat diet-induced hypertrophic adipocytes to 
their normal size [38]. Blood glucose levels and 
visceral fat content reduce, while adiponectin 
level increases with the help of cobalt 
protoporphyrin supplementation in 
obese/diabetic animal models [39]. As 
restricted data are present on the influence of 
Co in drinking water on weight loss or 
attainment, additional investigations ought to 
search for determining the connection between 
obesity and Co levels of drinking water.  

In nutritional element metabolism, zinc has 
significant impacts on thermoregulation of 
obese persons. Zn levels in obese patients were 
substantively lower than those in control 
group, yet the BMI values were meaningfully 
higher. At the last phase of severe hypocaloric 
diet, serum Zn and BMI levels came back to 
normal levels [40]. In researches conducted 
before, it has been also determined that Mn 
acts as an accelerator in fat breakdown and 
cholesterol. It is necessarily essential for the 

metabolism of vitamin B1, C and E, and for 
activation of several enzymes that are crucial 
for appropriate digestion and making use of 
foods [41]. In this survey, Mn levels in water 
were positively correlated with SMM, protein 
mass, abdominal adiposity and BMR values of 
women. Suitable Mn levels are necessary for 
progress of the normal insulin synthesis and 
secretion [42].  

In present paper, we also found that Fe content 
in drinking water positively correlated with 
body compositions especially FFM, SMM, BM, 
protein mass, mineral mass and body density. 
These findings indicate that Fe levels in 
drinking water positively correlated with 
almost all parameters rather than the related 
formation of fat tissues such as BMI, FM and F% 
of women aged 55-70. More reduced 
concentrations of serum iron with increasing 
BMI were seen some ten years ago and certified 
in ensuing researches. In grownups, a number 
of various analyses indicated lower serum iron 
concentrations with higher BMI, especially in 
women. Nevertheless, outcomes seem to be far 
more complex in grownups when compared 
with adolescents. For this reason, only one 
study put forward lower serum iron 
concentrations in overweight women, yet with 
no distinction in men [43]. 

Similar to Se, Cu, Zn and Mn elements, as 
restricted information about the influence of Fe 
in drinking water on weight loss or gain is 
available, full biological significances between 
Fe contents of drinking water and body 
compositions are far from being completely 
understood. Nevertheless, the observed 
association of abdominal adiposity of women 
aged 55-70 with Fe levels of drinking water 
found out in this study is intriguing; and it 
could be speculated that Fe content of drinking 
water might have some significant regulatory 
impacts on body weight.  

As a result, the findings of the existing 
investigation may offer that the obesity risk 
may be higher in women who are aged between 



Çetin İ., NalbantçilarM.T., İnci R., Güler M.S., Tosun K., Nazik A. 

106 

 

55-70 and consume drinking water having a 
high Fe, Cu, Co, Zn, Mn especially Se content. 
However, as the number of studies having 
analysed the biochemical effects of nutritional 
minerals in drinking water on body 
composition of women aged 55-70 is 
insufficient, the full biological significances of 
these correlations are far from being 
completely understood; therefore, they 
certainly require further investigations. 
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