


NUTRITIONAL DIETARY INTAKE IN RELATION TO ANTHROPOMETRIC INDICES AMONG SCHOOL GIRLS IN OGBIA LGA BAYELSA STATE, NIGERIA

Abstract :
[bookmark: Space]This study aimed to determine the relationship between anthropometric indices of school girls and their regular nutritional dietary intake. Methods: This research adopted a cross sectional community based study to assess school girls of age 5-10yrs using well-structured questionnaires, weight scale, meter rule etc to obtain the required parameters for this study in Ogbia LGA. Results: The outcome from this study showed a decrease percentage of vegetables/vitamins dietary food intake resulting in low anthropometric indices among the female school children in the study population. The regular consumption of carbohydrates nutritional dietary intake was higher (36.54%) compared with low intake of proteins (3.08%) and combination of carb/pro (28.85%) among school girls age 5yrs and others as well in OgbiaLGA.The anthropometric indices of all the ages (5-10yrs) studied was low compared with WHO BMI standard for the specified ages. Furthermore the percentile weight for age was 43.07% <1st, 2.31% 3rd and 3.83% 15th percentile respectively compared with those that fall within the normal green zone 21.55%. However 14.62%, 13.85% and 0.77% were in the 85th, 97th and above 97th percentile. The prevalence of malnutrition observed in this study was 35.38% severe and 4.61% very severe with moderate being 6.92% and mild 3.08% compared with 50.01% normal among the children that are free from PEM. Conclusion: The percentage ofschool girls not regularly engaging in normal nutritional dietary intake ie absence of vegetables/vitamins are overwhelmingly high which account for their low BMI status and a neck to neck percentage PEM compared with children free from PEM in the study population. Hence we hereby encourage the government to take a pro-active measures through the ministry of health to set up enlightenment campaign strategies in these remote communities on the usefulness of regularly including vegetables/vitamins in their diets for normal physiological healthy growth among children as this will help to increase their longevity and improve their academic and psychological performance in life.	Comment by ADMIN: Mention interms of significance levels	Comment by ADMIN: Space is missing	Comment by ADMIN: Space is missing
Keywords: Age, BMI, Diet, Girls, Malnutrition, Undernutrtion	Comment by ADMIN: Not mentioned anywhere in the abstract
                                                  INTRODUCTION
Stunted school-age children are likely to have been exposed to undernutrtion from early childhood and the degree of stunting tends to increase throughout school years. Though, children can exhibit catch-up growth in an improved environment (Ndukwuet al., 2016). Well-nourished children perform better in school with increased productivity as they develop to adults and eventually contribute to the economic growth of a nation. For the initial millennium development goal to be achieved there should be an eradication of extreme poverty and hunger and thus intensify nutrition action needs (Tunje, 2018).Few recent studies have examined the factors responsible for malnutrition in school-aged children in Nigeria and other African countries. This population of children has been largely neglected as research interests are mainly directed to preschoolers who are presumed to be more vulnerable (Ndukwuet al., 2016). 
However, supplementation efforts to intervene in the pre-school years will help to reduce malnutrition associated with effects on child health that are not expected (Khalid et al., 2021).Malnutrition has lifelong implications transferred to another generation. Previous studies conducted focused on under-nutrition in pregnant women and children <5 yrs of age, whereas school-age children are often omitted from health and nutrition surveys (Tebejeet al., 2022: Solomon et al., 2024). Deficiencies in nutrition affect growth and immunity with some clinical conditions such as anemia, hypothyroidism (Fadareet al., 2019; Siatoet al., 2021).
Clinical features of malnutrition includes; reduced body weight, fat and muscle depletion, thin arms, legs with edema belly and face, stunted growth, intellectual development, frequent /severe infections, inability to get warm etc (Akseeret al., 2020).
Malnutrition can be prevented engaging in a well-balanced diet regularly with a variety of nutritious whole foods composition. The presence of sufficient nutrients intake needed by the body will adversely reduce micronutrient deficiencies that are common even with a fairly standard diet. Blood test will serve as a guide to find out if there are to improve micronutrient supplements in addition with healthcare provider that can help determine the correct dose intake (Animutet al., 2015; Solomon et al.,2024). The burden of malnutrition remain high and impacts children growth and chances of survival especially in low and middle-income countries. Globally over 20% of children are stunted and wasted with hunger being on the increase over two decades of decline (Kiarie et al., 2021).
Malnutrition has immensely contributed to related deaths of childhood diseases such as measles, and diarrhea. The most vulnerable groups are the pre-school children used as health and nutritional indicator in communities (Kayosiet al., 2018). PEM and micronutrient deficiency are most common types of malnutrition. The world health organization (WHO) estimated approximately 150-200 million children aged 5 year in developing countries as undernourished (Ahmed et al., 2018).   

                                      MATERIALS AND METHODS
Study Design
A school based cross sectional study was conducted at primary schools in Otuogidi, Ogbia, and Otakeme and Oloibiri communities.
 Study Area: The study was carried out in all primary schools located in Ogbia-Oloibiri town and adjoining towns of Otabagi-Otakeme located at 4°39′00″N 6°16′00″E. 
Study Population: The study population included all female primary school children within the ages of 5-10 years in Ogbia-Oloibiri and Otabagi- Otakeme communities in Ogbia LGA.	Comment by ADMIN: Mention number of children included for the study
Inclusion Criteria: All female children attending during the period of data collection in the selected schools were included in this study
Exclusion Criteria: Children who suffered from chronic diseases, those who refused to participate and males were excluded from this study.	Comment by ADMIN: Which were the common diseases excluded for the study ?
 Sample Technique
Random sampling technique was applied to select 260 female children grouped on the basis of age for this study. 	Comment by ADMIN: Mention number of children according to age group
Source of Data: Primary source of data were collected with the aid of questionnaires.
 Materials Used
Structured questionnaire designed into three sections; sections A contains their nutritional diets, section B anthropometric indices while section C contains their age. Others are bathroom scale for weight, MUAC tape, metre rule for height.
 Data Analysis: Data obtained were analyzed using SPSS version 23.0 and expressed using descriptive statistics presented in frequency distribution tables and ± standard deviation with p value <0.05 considered significant. 
 Reliability of the Instrument
The reliability of the instrument was determined by the test-re-test method, by administering the instrument to 5% population of children from another primary school that was not part of the sample twice within an interval of two weeks. The set of scores were then correlated using a Pearson correlation co-efficient to establish the reliability of the study instrument.
 Ethical Consideration
Institutional approval was obtained from the Research and Ethical Committee before the commencement of this study.	Comment by ADMIN: Mention ethical approval number 
                                                         RESULTS
Table 1: Anthropometric Characteristics of the study population According to Age andNutritional Diets	Comment by ADMIN: Replace with ‘and dietary intake’
	Nutritional
Diets
	5- 6yrs
N (%)
	7-8yrs
N (%)
	9-10yrs
N (%)
	
P value

	Cab	Comment by ADMIN: Mention as carbohydrate
	95(36.54%)
	8(3.08)
	13(5)
	

	Protein
	8(3.08%)
	4(1.54)
	7(2.69)
	

	Veg/vit
	10(3.85)
	12(4.61)
	3(1.15)	Comment by ADMIN: Missing units
	

	Cab/prot.
	75(28.85)
	20(7.69)
	5(1.92)
	

	Wt(kg)
	17.22±6.24
	20.54±3.13
	22.32±8.60
	0.00

	Ht(m)
	1.28±0.89
	1.34±0.23
	1.35±1.40
	0.03

	BMI(kg/m²)
	10.52±4.93
	11.43±3.90
	12.24±13.66
	0.40

	


Table 1above shows age range related anthropometric indices with regular nutritional dietary intake and effect on the children body mass index.


Table 2: Mean Anthropometric Data of age 5-10yrs. (N=260)
	Parameters
	Ogbia- Oloibiri
	Otuabagi
-Otakeme
	Mean diff
	T
	Df
	p-value

	Weight(kg)
	17.31±7.14
	19.31±6.56
	-2.00
	-1.58
	122
	0.02

	Height(m)
	1.19±0.14
	1.32±0.16
	0.13
	-4.72
	122
	0.00

	BMI(kg/m²)
	12.29±4.96
	11.22±3.87
	-1.07
	0.28
	122
	0.20

	Muac (cm)
	0.16±0.03
	0.16±0.02
	-0.00
	0.25
	122
	0.80


The above table shows the combined anthropometric indices of female children participants in this study from Ogbia axis compared with Otabagi-Otakeme.  


Table 3: Percentile Weight (kg) for Age Girls in Ogbia Axis. (N=150)
	Age	
(yrs:month)
	<1st
N (%)
	3rd
N (%)
	15th
N (%)
	Median
N (%)
	85th
N (%)
	97th
N (%0	Comment by ADMIN: Bracket is missing
	>97th
N (%)

	5:11	
	62
(41.33)
	  -
	  -
	6
(4)
	6
(4)
	20
(13.33)
	   -

	6:11
	12
(8)
	   -
	   -
	6 
(4)
	14
(9.34)
	  2
(1.33)
	2
(1.33)

	7:11
	 2
(1.33)
	   -
	  -
	10
(6.67)
	   -
	 -
	  -

	8:11
	   -
	  -
	   -
	  -
	   -
	  -
	  -

	9:11
	  4
(2.67)
	  4
(2.67)
	   -
	  -
	   -
	  -
	  -

	10.0
	   -
	 -
	   -
	  -
	   -
	  -
	  -


Source: Field survey, 2024








Table 4: Percentile Weight (kg) for School Girls in Otuabagi Axis. (N=110)
	Age	
(yrs:month)
	<1st
N (%)
	3rd
N (%)
	15th
N (%)
	Median
N (%)
	85th
N (%)
	97th
N (%0
	>97th
N (%)

	5:11	
	18
(16.36)
	  -
	  -
	4
(3.64)
	6
(5.45)
	10
(9.09)
	   -

	6:11
	4
(3.64)
	   -
	   -
	2
(1.82)
	10
(9.09)
	  4
(3.64)
	  -

	7:11	
	   4 
(3.64)
	 -
	  4
(3.64)
	8
(7.27)
	2
(1.82)
	 -
	  -

	8:11
	   4
(3.64)
	  -
	4
(3.64)
	 6
(5.45)
	 -
	  -
	  -

	9:11
	   2
(1.82)
	  2
(1.82)
	   2
(1.82)
	  6
(5.45)
	  -
	  -
	  -

	10.0
	   -
	 -
	  -
	 8(7.27)
	  -
	  -
	  -


Source: Field survey, 2024


Table 5: Percentile Weight (kg) for Age School Girls 5-10yrs Combined. 
 (N=260)
	Age	
(yrs:month)
	<1st
N (%)
	3rd
N (%)
	15th
N (%)
	Median
N (%)
	85th
N (%)
	97th
N (%0
	>97th
N (%)

	5:11	
	80
(30.77)
	  -
	   --
	10
(3.85)
	12
(4.62)
	30
(11.54)
	  -

	6:11
	16
(6.15)
	   -
	   -
	8
(3.08
	24
(9.23)
	6   
(2.31)
	 2 
(0.77)

	7:11
	6  
(2.31)
	   -
	  4
(1.53)
	 18
(6.92)
	2
(0.77)
	    -
	  -

	8:11
	  4 (1.53)
	    -
	4
(1.53)
	  6(2.31)
	 -
	    -
	  -

	9:11
	
  6 (2.31)
	 6
(2.31)
	     2
(0.77)
	6(2.31)
	  -
	    -
	  -

	10.0
	   -
	 -
	    -
	  8(3.08)
	   -
	    -
	  -


Source: Field survey, 2024


Table 6: Prevalence of Malnutrition among age 5-10 School Girls in the Study Population. (N=260)
	Age
(yrs)
	Normal
>80% (n)
	%
	Mild
71-80%
(n)
	%
	Moderate
61-70%
(n)
	%
	Severe
51-60
(n)
	%
	Very Severe
<50%(n)	Comment by ADMIN: In this table, total number of children in each age group is missing.

After adding up the percentage of each group children is not 100 %

	%

	5
	48
	18.46
	-
	-
	14
	5.38
	70
	26.92
	-
	-

	6
	38
	14.62
	-
	-
	-
	-
	16
	6.15
	2
	0.76

	7
	24
	9.23
	-
	-
	-
	-
	-
	-
	6
	2.31

	8
	10	
	3.85
	-
	-
	-
	-
	-
	-
	4
	1.54

	9
	6	
	2.31
	4
	1.54
	4
	1.54
	6
	2.31
	-
	-

	10
	4
	1.54
	4
	1.54
	-
	-
	-
	-
	-
	-


Source: Field survey, 2024

                                                 DISCUSSION
The mean anthropometric indices of the entire age 5-10yrs in the study population showed significant values of 0.02 and 0.00 in weight and height among Ogbia-oloibiri when compared with Otuabagi-otakeme axis. However the BMI and MUAC variables had a non-significant p values of 0.20 and 0.80.The mean weight/height and BMI of age 5-6 was 17.22kg, 1.28m and 10.52kgm² compared with age 7-8 of 20.54kg, 1.34m and 11.43kk/m² while that of age 9-10yrs are 22.32kg, 1.35m and 12.24kg/m² respectively with a significant values of 0.00 and 0.03 regarding weight and height. Determinants of health status requires adequate nutritional intake in their right proportion to promote children growth and development. Recent study conducted have shown a significant p value <0.05 lower mean wt/ht among rural children when compared with urban children (Emeagiet al., 2023).	Comment by ADMIN: Only mention whether higly significance or not.	Comment by ADMIN: Need to add some more references. 
Nutritional dietary intake: Results obtained from this study regarding nutritional diets showed that age 5-6yrs (36.54%) engaged mainly on carbohydrate diets regularly compared with other dietary intake such as protein (3.08%), vegetables/vitamins (3.85%) and combination of protein/carbohydrates of (28.85%). Age 7-8yrs was (3.08%) carb, 1.54% protein, 4.61% vegetables and 7.69% combination of carb and proteins intake with a resultant low body mass index of 11.43kg/m². Furthermore age 9-10yrs of regular carbohydrate intake of 5%, pro 2.69%, veg 1.15% and carbohydrate plus protein of 1.92% had a BMI of 12.24kg/m².Observations from this study showed that vegetables and vitamins rich in nutrients making up a well-balanced diets are not regularly included in their daily diets thus accounting for their BMI and stunting among female school children in the study population. 	Comment by ADMIN: How did you calculate nutrients in their diet? give details
The percentile wt for age indicate 53.33% are below the (1st), 2.67% (3rd) while 14.67% are within the green median zone with 15.99% within 97th and above percentile among females from Ogbia-oloibiri axis in the study population compared with Otuabagi-otakeme axis of 29.1% (<1st), 1.82% (3rd), 30.9%(median) green zone of normal children, 16.36%(85th) and 12.73% in the 97th percentile respectively.
The prevalence of undernutrtion was severe among age 5yrs (26.92%), moderate (3.58%) compared with normal (18.46%) well-nourished females in the study population. Very severe undernutrtion was observed among age 6(0.76%), 7(2.31%) and 8(1.54%) compared with 6.15% and 2.31% severe undernutrtion among age 6&9yrs.The categories of females within 6(14.62%),7(9.23%), 8(3.85%), 9(2.31%) and 10 (1.54%) are having normal balanced diet intake regularly and thus fall above 80% classification range of WHO standard. Stunted children within the range of underwt are highly predisposed to iron deficiency development and anemia (Kingsley et al., 2024).
CONCLUSION: Findings from this study have shown that most female school children age 5-10yrs engage regularly in carbohydrate nutritional diets with low interest in proteinous, vegetables/ vitamins dietary food intake. Hence decreased anthropometric indices associated with malnutrition was 49.99% prevalence rate in the study population while 50.01% (normal) engage in nutritional dietary intake in their right proportion. Malnutrition among children is is a public issue that need urgent attention to prevent its effect on their intellectual and physical growth.
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