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Abstract:

Background: Malnutrition is currently the most widespread and serious health problem of
children in the world.

Objective: This study aimed to assess calcium, phosphate and magnesium levels among
Sudanese Children with Malnutrition.

Materials and Methods:This is a hospital based case control study, which was conducted in
the period from 2014 to 2015.A total of 120 samples were collected (60 patients and 60
apparently healthy individuals served as control.Quantitative method by mindary BS200 was
used to estimate calcium, phosphorus and magnesium levels in Sudanese children with
malnutrition and control group. Data was analyzed using SPSS version 25.

Results: The results showed that 31 (52%) of patients were males and 29 (48%) were
females. Thirty seven 37(62%) of malnourished children had Marasmus, 15(25%) of them
had Kwash and 8(13%) had marasmic kwash. Forty four 44(73%) of the malnourished
children were less than 12 month while 16(27%) were more than 12 month.Mean of BMI,
calcium, phosphate and magnesium in patients and control groups when compared showed a
significantly decreased in malnourished children as BMI (12.25+0.91 versus 14.71+0.76)
calcium (5.59+0.98 versus 9.19+0.62) phosphorus (2.81+0.45 versus 5.26+2.3) magnesium
(1.01+0.24 versus 1.91+0.18) P-values 0.006, 0.000, 0.000 and 0.000 respectively. Plasma
calcium and magnesium levels in males did not reveal significant change versus female group
whereas phosphate element significantly decreased among females, p.value 0.038. There was
positive correlation between BMI,Calcium and Phosphorous levels (R=0.269, P=0.038 and
(R=0.258, P=0.044) while there was no correlation between BMI and magnesium level
(R=0.074, P=0.572).

Conclusion: This study concluded that, calcium, phosphorous and magnesium levels were
reduced in malnutrition children patients, and phosphate element decreased among female
group rather than male.
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Introduction:
Malnutrition is a complex problem which results from a long chain of interrelated events. It

continues to be a major health burden in developing countries and affects mostly infants,
young children and lactating mothers ). Protein-energy malnutrition (PEM) previously
referred to as protein-calorie malnutrition (PCM) describes the severe form of malnutrition
seen in childhood (kwashiorkor, Marasmic-kwashiorkor, Marasmus and underweight) is the
most common nutritional disorder affecting children in developing countries and the third
most common disease of childhood in such countries. It manifests primarily by inadequate
dietary intake of protein and energy and always accompanied by deficiencies of other
nutrients ®.Undernutrition,is still one of the major public health problems especially in Sub-
Saharan Africa ©®. Undernutritioned children may develop severe infection secondary to
compromised immune responses as well as influences many immune aspects, as cell-
mediated immunity “ . Undernutrition contributed with bacterial, parasitic infections
revealed in a high prevalence in poor countries ©. The most vulnerable to undernutrition
group are children and that is due to inadequacy of dietary intake, inaccessibility to
food,inequitable distribution of food within the household, improper food preparation and
storage, dietary taboos and infectious diseases ©. Especially, micronutrient deficiencies are a
result of inadequate intake or inefficient utilization of available micronutrients due to
infections and parasitic infestations”. Malnutrition plays an important role in more than half
of all child deaths worldwide and has adverse effects on the health status of children aged 0
to 5 years ®.Calcium element serves a major role in muscle contraction and regulation of
water balance intracellularly, its plasma imbalance disturbance fluctuates the blood pressure.
Magnesium element modulates various tasks in the body, serves with a group of enzymes as
co-factor, neurochemical transmitter and in peripheral vasodilation . Magnesium deficiency
is often developed in a wide variety of clinical conditions. These clinical conditions may be
protein-energy malnutrition, malabsorption, hypoalbuminemia, sepsis, conditions that are
commonly seen in children in developing countries “%. Eighty-five percent of the body
phosphorus is located in the mineral phase of bone. In ECF, phosphate is mostly inorganic.
Intracellular phosphate has vital functions in macromolecular structure, energy metabolism,
enzyme activation by phosphorylation and cell signaling. Intracellular phosphate is largely
organic as a component of phospholipid,phosphoprotein, nucleic acid and nucleotides ®V.1n a
severe acute malnutrition states (SAM) in children usually accompanied by deficiencies of
phosphorus, magnesium and other minerals 2.

Materials and Methods:
This is a hospital based case control study, which was conducted in period from 2014 to

2015. A total of 120 samples were collected (60 patients and 60 healthy children served as
control (age and sex matched with test group). The study included Sudanese children with
malnutrition and healthy children served as control. The study excluded any patients with
bone disease, renal disease, thyroid disease, other chronic disease and any drug that affect
calcium, phosphorus and magnesium measurement.Five 5ml of blood was obtained from
each group (patients, control) and then placed in plane tubes. The blood was centrifuged to
separate serum and was used for the estimation of calcium, phosphorus and magnesium
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levels.Quantitative method by (mindray BS200, China) was used to estimate calcium,
phosphorus and magnesium in all of the two groups.The study was approved by the ethical
committee in faculty of Medical Laboratory Sciences, Alneelain University, and informed
consent was obtained from each participants mother before sample collection. Data was
analyzed using SPSS version 21. The results were expressed as frequencies, percentage,
mean and Standard Diviation. Independent t-test was done to compare the mean levels of
calcium, phosphorus and magnesium in case and control groups. ANOVA was obtained to
compare the mean of calcium, phosphorus and magnesium across the types of malnutrition.
Correlation was done to study the relationship between study variables (age and BMI) with
study parameters (calcium, phosphorus and magnesium).

Results:
Figure (1) distribution of patients according to gender and type of malnutrition, out of 60

malnourished children, 31 (52%) were males while 29 (48%) were females. 37 (62%) of
malnourished children had Marasmus, 15 (25%) of them had Kowash and 8 (13%) had both
marasmic kwash.

Table (1) distribution of patients according to age group, the frequency analysis showed
that,44 (73%) of the malnourished children were less than 12 month while 16 (27%) were
more than 12 month.

Table (2): shows mean of BMI, calcium, phosphate and magnesium levels in patients and
control groups. The levels of BMI, calcium, phosphate and magnesium were significantly
decreased in malnourished children compared to control group: BMI (12.25+0.91 versus
14.71+0.76) calcium (5.59+0.98 versus 9.19+0.62) phosphorus (2.81+£0.45 versus 5.26+2.3)
magnesium (1.01+£0.24 versus 1.91+0.18) P-value(0.006, 0.000, 0.000 and 0.000),
respectively.

Table 3: demonstrates comparison of means of the study parameters in the two gender
groups. Calcium and magnesium showed no significant changes while phosphorous
decreased significantly among females group, p.value = 0.038.

Table (4): shows mean of BMI, calcium, phosphate and magnesium across the types of
malnutrition. There was insignificant difference in calcium and magnesium levels in male
malnourished children (5.48+0.95 versus 5.71+1.0) and (1.04+0.26 versus 0.96+021)
compared to female malnourished children p-value 0.368 and 0.158 respectively. Phosphorus
level was significantly different in male malnourished children (2.91+0.45 versus 2.07+0.43)
compared to female malnourished children p-value 0.038.

Table (5) shows correlation between age and calcium, phosphorus and magnesium there was
no correlation between age and calcium, phosphorus and magnesium

Figure (2)correlation between BMI and calcium, phosphorus and magnesium,there was
positive correlation between BMI,Calcium and Phosphorous level while there was no
correlation between BMI and magnesium level.
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Figure (1): Distribution of patients according to gender and type of malnutrition(N=60)

Table (1 ):Distribution of patients according to age group (N=60)

Variable Frequency Percentage (%)
<12 Month 44 73.0
>12 Month 16 27.0
Total 60 100.0

Table (2): Comparison of means of study parameters in case versus control
group(N=60)

Parameters Case (Mean£SD) | Control (MeantSD) | P-value
BMI 12.25+0.91 14.71+0.76 0.006
Calcium (mg/dl) 5.59+0.98 9.19+0.62 0.000
Phosphorus (mg/dl) 2.81+0.45 5.26%2.3 0.000
Magnesium (mg/dl) 1.01+0.24 1.91+0.18 0.000

Table (3):Showscomparison of means of study parameters(Calcium, phosphorous,
magnesium) across gender

Parameters Male (Mean£SD) Female P-value
(MeanzSD)

Calcium (mg/dl) 5.48+0.95 571+£1.0 0.368

Phosphorus 2.91+0.45 2.07+£0.43 0.038

(mg/dl)

Magnesium 1.04+0.26 0.96+021 0.158

(mg/dl)
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Table (4): Comparison of means of study parameters (BMI, Calcium, phosphorous,
magnesium) across malnutrition types(Marasmas, Kwash, Marasmas/kwash). (N=60)

Parameters Marasmus Kowash marasmus/k P-value
(MeanxSD) (MeantSD) | wah(MeanzS
D)

BMI 12.02+0.87 12.87+0.59 12.21+1.11 0.007
Calcium (mg/dl) 5.68+1.00 5.43+1.01 5.48+0.87 0.655
Phosphorus 2.76+0.43 2.76x0.44 3.130+0.49 0.106
(mg/dl)

Magnesium 0.99+0.25 1.05+0.26 0.98+0.15 0.721
(mg/dl)

Table (5) correlation betweenageand (calcium, phosphorus and magnesium)

Parameters R-value P-value
Age//Calcium (mg/dl) -0.222 0.088
Age//Phosphorus -0.019 0.884
(mg/dl)
Age//Magnesium 0.122 0.355
(mg/dl)
R=10.269*
8- P=10.038 R=10.074
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Figure (2): Correlation between BMI and study variables (calcium, phosphorus and
magnesium).

Discussion:
Malnutrition continues to be a major problem among children in developing countries®?.

Good nutrition aids to prohibit acute and chronic illnesses and to potentiate physical and
mental activities *¥.The idea of starting nutritional assessment is an important pre-step of
normalizing nutritional status by clinical nutritionist and registered dietician to confirm the
existence of malnutrition, to assess its effects and to formulate diets that will maintain the
adequacy in nutrition.Poor nourishment results from improper diet or from some metabolic
defect that deprives the body to utilize food properly ™. The present study showed that,
malnutrition was more common in <12 month old than >12 month old. These findings are in
agreement with several previous researches in African (Malawi, Zambia and Nigeria)
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countries who reported that malnutrition tendency to develop in lower aged than older age >
1817 In this study malnutrition frequency was found slightly higher among males 52% than
females 48%. In fact this result findings was similar too old and recent study done by (kaneta,
et al, 2000,Ahmed et al, 2016, Shazia F et al, 2017), who mentioned that malnutrition most
abundant in males than females ‘% % 20 The present study results revealed that, calcium,
phosphorous and magnesium levels were significantly decreased in malnourished patients
compared to control group, as previously, (Mahaman.et al 2017) had reported. Usually the
occurrence of reduced levels of these nutrients among malnourished children due to dietary
deficiency or infection owing to increased metabolic losses. The dietary deficiency of
calcium could be as a result of intake of calcium-free diet such as gruel which is often
prepared from phytates-containing cereals ®®.Also the results showed, there was significantly
decreasein the mean of BMI in patients compared to control group.The result findings
concerning mean levels of calcium and magnesium in malnourished males and females
children were the same, while phosphorous revealed a significant reduction in females,
(p.value = 0.03), this may be attributed to volemia of the normal distribution of human body-
fluids, accordingly the female gender body-water content of high percent than males or may
be due to extension of period stay with malnutrition in which the patients presented with
hypophosphatemia 9.

Concerning ANOVA analysis for comparison between the three types of malnutrition, there
was no significantly changes in the parameters (calcium, phosphorous, magnesium),except
BMI, p.value = 0.007..Regarding the correlation study, there was no correlation between
calcium, phosphorus and magnesium levels with age of malnourished children. This result
was agreed with another finding reported by Ahmad, et al 2016, which indicated that, there
was no correlation between electrolytes (calcium and phosphorous) levels and age of
malnourished children ®®.Also the correlation showed that, there was positive correlation
between BMI and (Calcium and Phosphorous) levels while there was no correlation between
BMI and magnesium level. This result agreed with another result carried by Freedman, et al,
2009 which showed positive correlation between BMI and calcium and phosphorous @2,

Conclusion:

This study concluded that, calcium, phosphorous and magnesium levels were reduced in
malnutrition children patients. BMI was positively correlated with calcium and Phosphorous
levels.
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