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    Abstract
Background: Overweight and obesity, initially thought to be the problem of the developed countries, are rapidly rising in the developing countries constituting a high proportion of nutritional problems in these countries. Several factors, including changing lifestyle and improved economic power, are believed to contribute to this trend. This pattern if unchecked is known to lead to several medical complications. We thus aim to assess and compare the prevalence of overweight/obesity among primary school pupils from the public and private schools as well as determine factors contributing to the rising trend. Materials and Methods: Four hundred and twenty primary school children from public and private schools were selected using multistage stratified random sampling. Relevant information was obtained using a questionnaire, and anthropometric indices were recorded. Data obtained were analyzed using EPI INFO version 3.5.1. and frequencies were compared using Chi-square. Results: Seventy-three (17.4%) of the 420 pupils studied were found to be overweight/obese. Pupils from private school accounted for the majority of these cases with 28 (13.3%) and 29 (13.8%) of them being overweight and obese, respectively. High socioeconomic class and consumption of energy-dense diet were significantly associated with high prevalence of overweight/obesity (P < 0.001). In contrast, regular physical activity was significantly associated with low prevalence (P < 0.001). Conclusion and Recommendations: Prevalence of overweight/obesity among primary school pupils is quite high in Lagos, Nigeria. High socioeconomic class, consumption of energy dense food, and lack of adequate physical activities appear to be major factors contributing to this high prevalence. Introduction of daily school meal and mandatory physical activity in all the schools would go a long way in imbibing healthy eating and lifestyle pattern into these children. Public nutritional education and campaign on the importance of healthy lifestyle and complications associated with overweight and obesity would probably reverse the trend.
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    INTRODUCTION


    Malnutrition is a serious public health problem that is caused by either deficient or excess intake of nutrients in relation to requirements. Undernutrition (Nutrient deficiency) has been the prevalent type of malnutrition in developing countries such as Nigeria. [bookmark: ft1][1],[bookmark: ft2][2] This has been attributed to the synergistic interaction between several factors, most importantly, inadequate nutrient intake and infection. [bookmark: ft3][3],[bookmark: ft4][4] This is not the case with developed countries such as the USA, where overnutrition is a major challenge among the school-aged children. Studies done in the USA on the overweight status and eating patterns among adolescents showed that the prevalence of overnutrition was higher among those from a low socioeconomic class. [bookmark: ft5][5],[bookmark: ft6][6],[bookmark: ft7][7]


    Recently, overweight thought to be the problem of the developed world is spreading to the developing world. [bookmark: ft8][8] Several studies in Africa and other developing countries have documented an emerging trend of malnutrition with overweight and obesity increasing at an alarming rate in comparison to undernutrition. [bookmark: ft8][8],[bookmark: ft9][9] However, in these developing countries, contrary to the finding in the USA, overweight and obesity appear to be more common among the high socioeconomic class. [bookmark: ft10][10],[bookmark: ft11][11],[bookmark: ft12][12] The effect of urbanization and the associated change in lifestyle have been shown to contribute immensely to the current increasing trend of malnutrition in the developing countries. [bookmark: ft13][13],[bookmark: ft14][14] However, children of low socioeconomic status from such urban centers remain significantly associated with undernutrition rather than over nutrition, [bookmark: ft15][15] further underscoring the central role of socioeconomic status in malnutrition.


    The increasing rate of obesity means that obesity-related chronic diseases are likely to become common among the children. Being overweight is known to significantly increase the risk of asthma, type 2 diabetes, gallstone, heart disease, high blood pressure, and several other diseases. [bookmark: ft16][16] This will further impose a great challenge to the already overburdened health care system in the developing countries.


    We thus aim to assess and compare the prevalence of overweight/obesity among primary school pupils attending public and private schools, in Ikeja Local Government Area (LGA) of Lagos and to identify common factors associated with overweight/obesity. The information generated would be useful in guiding the concerned authorities in designing appropriate interventions in the various schools.


    MATERIALS AND METHODS


    Study area


    The study was carried out in public and private primary schools in Ikeja LGA of Lagos State Nigeria. Ikeja is the capital city of Lagos state, the most populated and urbanized state in Nigeria with over 10 million residents. [bookmark: ft17][17] There are 114 registered private primary schools and 32 public primary schools in Ikeja LGA.


    Study design


    It is a cross-sectional survey.


    Study population


    This consists of pupils in public and private primary schools in Ikeja LGA.


    Sample size determination


    Minimum sample size for each type of school was determined using the formula:
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    The values for P1 and P2 were taken from a previous study. [bookmark: ft18][18] A minimum sample size of 146 pupils for each type of school was obtained, but to increase the power of the observation, 210 pupils were studied from each type of school as resources allowed.


    Sampling method


    Multistage stratified random sampling was used. Based on the numbers of schools, three private and two public primary schools were selected. Participants were selected by simple random sampling method using the class register as a template in each of the classes of the schools selected.


    Exclusion criteria


    Children whose parents refused consent, children with obvious skeletal deformity, and those with known chronic medical conditions such as chronic renal failure and heart disease were excluded.


    Ethical consideration


    Ethical clearance was sought and obtained from the Ikeja LGA Education Authority. The head teachers of the selected schools also gave well-informed expressive approval after receiving appropriate information. All the selected pupils were given consent form and introductory note to the study to their parents for their signature or thumbprint. There was no consequence for the pupil if he or she refused to participate or parents refused consent. Data obtained were treated with confidentiality and only for the purpose of this research.


    Data collection method


    A structured questionnaire was used in the collection of relevant information required to meet the objective of the study. All the participating pupils were interviewed at school and sent home with the section of the questionnaire to be completed by their parents and were returned the following day. Information obtained included sociodemographic data such as age, gender, parents′ occupation, average monthly income, and educational attainment. Information on dietary intake includes type of diet, frequency, and 24 h dietary recall. Involvement in exercise and physical activity were also sought. Socioeconomic status was assessed using the model of Ogunlesi et al., [bookmark: ft19][19] whereas the dietary pattern of the child was assessed using a pretested food frequency questionnaire. Weight was measured in kilogram to one decimal place using a bathroom weighing scale with sensitivity of 0.5 kg. The weighing scale was adjusted to the zero reading before each weighing, and a standard 20 kg weight was used to revalidate the scale at regular intervals and adjustment made as required. Height was measured in meters to two decimal places using a stadiometer. Nutritional status was determined using body mass index (BMI) percentile in accordance with the National Centre for Health Statistics/Center for Disease Control and Prevention. [bookmark: ft20][20] BMI for age of ≥95 th centile is classified as obesity, ≥85 th to <95 th centile as overweight, ≥5 th to <85 th as normal and <5 th centile as underweight.


    Data analysis


    The data obtained were entered into and analyzed using EPI INFO version 3.5.1 (developed by Centers for Disease control and Prevention (CDC), Atlanta, Georgia (USA)). Tables were used in data presentation. Chi-square and Fisher′s exact test were used in comparing frequencies.


    RESULTS


    A total of 420 children were studied, 210 pupils from each school type. The children from the private schools were younger with a mean age of 7.7 ± 1.9 years as against 10.3 ± 2.6 years for those in public school (t = 11.58, P 0≤ 0.001). The female pupils were slightly more than the male with M: F ratio ≈ 1:1.1 in both groups. Majority 176 (83.3%) of the pupils from the private schools were of high socioeconomic class whereas those from public schools were predominantly of the middle socioeconomic class (χ2 = 305.34, P ≤ 0.001). [Table - 1] shows the sociodemographic features of the study sample.
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        	Table 1: Sociodemographic features of the studied population
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    The dietary pattern among the two study groups was significantly different across all the common food items studied (P ≤ 0.001) [Table - 2]. The frequency of daily consumption of all the food items considered were higher among the pupils from private schools except for two locally made beverages (Zobo and Kunu), which had higher daily frequency of consumption among the public school pupils.
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        	Table 2: Dietary pattern among the two study groups
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    Regarding extracurricular activity, the pupils in public schools engaged more in physical activity compared to those in private schools. One hundred and thirteen (53.9%) pupils from the public schools trekked daily for a distance of at least one kilometer as against 8 (3.8%) pupils from the private schools. Similarly, 77 (36.7%) pupils from the public schools engaged in competitive sports daily versus 33 (15.7%) from the private. The difference between the two groups regarding physical activity was statistically significant P ≤ 0.001. In contrary, pupils from private schools engaged significantly more in nonphysical activity, 150 (71.4%) and 34 (16.2%) of them watch television and play computer game daily as against 122 (58.1%) and 20 (9.5%) from the public schools, respectively, for television and computer games. Again the difference regarding nonphysical activity was significant P ≤ 0.001.


    [Table - 3] shows the distribution of the study population by BMI percentile. The nutritional status varied significantly between the pupils from the public and private school. While undernutrition was the predominant form of malnutrition in the public schools 33 (15.7%), overweight/obesity predominated in the private schools 57 (27.1%). The overall prevalence of overweight/obesity is 17.4%.
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        	Table 3: Study population by BMI percentile
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    [Table - 4] shows the effect of various studied variables on BMI percentile. The highest frequency of overweight/obesity was observed among those aged 5-6 years whereas the least frequency was among those aged 11 and above. This pattern was however not statistically significant (P = 0.05). Although more female pupils, when compared to male pupils, were found to be overweight/obese, this was not statistically significant. More than half (50.9%) of the pupils of low socioeconomic class were undernourished, whereas the majority of overweight/obese children (76.7%) were of high socioeconomic class. This relationship showed a strong positive correlation between these two variables (P ≤ 0.001). Daily consumption of selected high-calorie food items was associated with significantly higher frequencies of overweight/obesity when compared to other pupils who do not consume such food items regularly. In contrast, physical activity was associated with significantly low frequency of overweight/obesity.
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        	Table 4: The association between various variables and BMI percentile
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    DISCUSSION


    The overall prevalence of 17.4% for overweight/obesity in this study is quite alarming though similar to the findings from previous studies. [bookmark: ft4][4],[bookmark: ft9][9],[bookmark: ft21][21] Owa et al. [bookmark: ft9][9] reporting from Nigeria in 1997 found a prevalence of 18% for obesity among children aged 5-15 years using fat mass percentage and BMI based on the US standard. Similarly, Mogre and Abukari [bookmark: ft21][21] reported a prevalence of 17.4% for overweight and obesity from Ghana in 2013 among school-aged children (5-14 years). The finding from this study and the others above further support the high prevalence of overweight and obesity among children in developing countries and that the burden of the problem might not be different from that in the developed countries. [bookmark: ft22][22] However, other studies have found much lower prevalence for overweight/obesity. Adegoke et al. [bookmark: ft11][11] in 2009 reported a prevalence of 3.1% for overweight/obesity from Ile-Ife South West Nigeria using anthropometry, while Alkali et al. [bookmark: ft12][12] in 2015 reported a prevalence of 6.5% from Gombe in North East Nigeria. These lower prevalence reported by Adegoke et al. [bookmark: ft11][11] and Alkali et al. [bookmark: ft12][12] may be due to the difference in socioeconomic status between the study populations whereas >86% of our study population were either of middle or upper socioeconomic class, 48.2% of those studied by Adegoke et al. [bookmark: ft11][11] were of low socioeconomic class with only 19.6% belonging to the upper class. Although Alkali et al. [bookmark: ft12][12] did not give the socioeconomic distribution of their study population but Gombe located in the North East of Nigeria is a small town with small scale businesses and subsistence farming as major occupation compared to Lagos, which is the most industrialized city in Nigeria. Furthermore, we studied children in primary schools alone but Adegoke et al. [bookmark: ft11][11] as well as Alkali et al. [bookmark: ft12][12] studied both primary and secondary school children. It has been remarkably documented that prevalence of overweight/obesity decreases in children with advancing age. [bookmark: ft23][23],[bookmark: ft24][24]


    In contrast to the developed countries where overweight/obesity is more common among the low socioeconomic class, [bookmark: ft5][5],[bookmark: ft6][6],[bookmark: ft7][7]] majority 56 (76.7%) of these overweight children in this study were of high socioeconomic class. This pattern is similar to findings from other studies from other developing countries. [bookmark: ft10][10],[bookmark: ft11][11],[bookmark: ft12][12],[bookmark: ft25][25] This fact was further confirmed by the significantly higher prevalence of overweight/obesity among pupils from private schools compared to those from public schools. In Nigeria, private schools, particularly in the urban centers, charge exorbitant fees affordable only to the rich while public schools are usually free and attended by the low socioeconomic class. In this study, 83.8% of the pupil in private schools were of high socioeconomic class as against 1.9% of those in public schools.


    Several factors could be responsible for this high prevalence of overweight/obesity among the affluent class in the developing countries. In the first place, the parents of these children are likely of the working class with little or no time to plan and prepare healthy food for them. [bookmark: ft26][26] It is also known that such parents in an effort to compensate for the deficient care constantly provide junk food and snacks for these children. [bookmark: ft27][27] Nutritional habits and patterns have been shown to influence the nutritional status of the society. [bookmark: ft28][28] These are further driven by aggressive advertising practices, relatively low cost of energy-dense food, and improved purchasing power which are now most prevalent in developing countries and leading to the development of overweight and obesity and subsequently the associated morbidities. [bookmark: ft29][29] This is in agreement with the finding in this study from Lagos, the most urbanized State in Nigeria, in which children from the private schools and of high socioeconomic status significantly consumed food of high energy density, such as soft drink, egg, white bread, when compared to those from the public and low socioeconomic status.


    Sedentary lifestyle has been well-documented as a cause of overweight and obesity [bookmark: ft27][27],[bookmark: ft30][30],[bookmark: ft31][31] in children. Pupils from the private schools were significantly less involved in physical activities when compared to those from the public schools but engaged more in indoor activities such as television watching and computer games. Similar to previous studies, this practice was significantly associated with overweight and obesity. The low level of physical activity among those in private schools could be due to several reasons. Most of these children are either driven in car to school by their parents or use the school bus. This is in contrast to the public school where more than half (53.9%) of the pupil trekked to school daily as observed in this study. Second, while most public schools are usually sited in a planned location with enough space for sporting activity, the same cannot be said for the majority of the private schools in Nigeria where over 70% of private schools were found to be sited either in private homes or a makeshift buildings with no capacity for expansion. [bookmark: ft32][32] Pressure on the pupils from affluent society for good academic performance including regular extra lessons at home after school hours could also contribute to lack of outdoor activities at home.


    In this study, overweight/obesity was higher among the younger age groups compared to the older pupils with the highest prevalence of 18.2% among those aged 5-6 years. However, this relationship was not statistically significant. Similar pattern of decreasing prevalence with advancing age among children <13 years was also observed in a study from India [bookmark: ft23][23] and Saudi Arabia. [bookmark: ft24][24] However, other studies have found a contrary pattern: Increasing prevalence with advancing age. [bookmark: ft33][33] The reason for this variability in finding is not clear.


    Females had slightly higher prevalence of overweight and obesity when compared to the male though this difference was not significant. This is similar to the finding of Mohan et al. [bookmark: ft34][34] from India. The effect of gender on overweight and obesity in children remains inconclusive whereas several studies have found significantly higher prevalence among the female gender, [bookmark: ft33][33],[bookmark: ft35][35],[bookmark: ft36][36],[bookmark: ft37][37] others have reported the reverse. [bookmark: ft38][38],[bookmark: ft39][39],[bookmark: ft40][40] The reason for this variability is not clear, but studies with higher female prevalence have suggested cultural factors as a possible explanation as female children in certain society mostly engage in indoor activities.


    CONCLUSION AND RECOMMENDATIONS


    The prevalence of overweight and obesity among children living in urban centers in developing countries, such as Nigeria, is quite high and is comparable to that in the developed country. This problem is mainly a problem of children from high socioeconomic status. Dietary pattern and sedentary lifestyle are important factors contributing to the high prevalence among this group of children. In contrast, undernutrition has remained a major problem among the middle socioeconomic status. We recommend the introduction of school meal program in both the public and private school to augment calorie intake among the public school children and modulate same for those in private schools. Provision of sporting facilities must be made mandatory requirement for registering of private school and if already a requirement must be enforced on new and existing private schools. Finally, public nutritional education and campaign on the medical implications of overweight/obesity in children should be aggressively pursued by the relevant agencies before the complications begin to set in.
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  Table 2: Dietary pattern among the two study groups
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  Table 3: Study population by BMI percentile


  Table: 4

  [bookmark: tbl_SaudiJObesity_2015_3_2_59_171959_t4.jpg][image: ]


  Table 4: The association between various variables and BMI percentile
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Variable Public Private P
(n=210) n (%) _(n=210) n (%)

Age
56 14(6.7) 63(30.0) <0001
78 46 (21.9) 59 (28.1)

9-10 50 (23.8) 81(38.6)
112 59 (28.1) 7(3.3)
>13 41(19.5) 0(0)

Sex
Male 97 (46.2) 99 (47.1)  0.850™
Female 113 (53.8) 111 (52.9)

Socioeconomic status
Low 49 (23.3) 6(29) <0.001*
Middle 157 (74.8) 28(13.3)

High 4(1.9) 176 (83.8)

*Student t-test, *Chi-square
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Food item Public (n=210) n (%) Private (n=210) n (%) P
Daily Often sT Never Daily Often sT Never
Fruits 17(81) 62(295) 129(615)  2(1.0) 51(243) 19(90) 140(667)  0(0.0)  <0001%
Vegetable 23(11.0) 83(395) 104(49.5)  0(0.0)  42(200) 25(119) 141(672)  2(10)  <0.001*
White bread 45(214) 75@357) 88(420)  2(10)  103(49.1) 25(119)  79(37.6) 3(14) <0001
Wheat bread 5(24)  24(114)  71(338) 110(524)  13(62) 7(33)  102(486) 88(419) <0001
Friedyamiplantain ~ 11(52)  57(27.1) 122(881)  20(95)  44(21.0) 28(133) 123(586)  15(7.1)  <0.001*
Milk 31(148) 71(338) 104(49.6)  4(19)  103(49.1) 18(86) 84 (40.0) 5(24) <0001
Egg 29(138) 57(27.1) M2(833) 12(57)  75(367)  18(86) 110(524)  7(33)  <0.001*
Fish 49(233) 80(36.1) 75@357)  6(29)  67(319) 18(86) 115(54.8)  10(48) <0001
Beef/meat 49(233) 67(319) 89(424)  5(24) 90(429)  20(95)  95(453) 5(24) <0001
Chicken/Turkey 13(62) 60(286) 126(60.0)  11(52)  63(30.0) 19(90) 125(595)  3(14)  <0.001*
Beans/moi-moi 18(86) 65(31.0) 120(572)  7(33)  21(100) 17(81) 165(786)  7(33)  <0.001*
Butter/magerine 22(105) 61(290) 102(486) 25(119)  65(31.0) 18(86) 108(51.5)  19(9.0)  <0.001%
Biscuiticake 49(233) 62(295) 93(443)  6(29)  92(438) 22(105) 94 (44.8) 2(10) <0001
Chocolate/sweets ~ 23(11.0)  52(248) 109(520) 26(124) 32(152)  12(57) 149(71.0) 17(81)  <0.001*
Beverages 13(62) 44(210) 118(562) 35(167)  25(11.9)  14(67) 14167.2() 30(143)  <0.001*
Zobo 12(57)  58(276) 111(529) 29(138)  3(14) 1(05)  39(186) 167(795) <0.001*
Kunu 9(43)  56(267) 126(600)  19(9.0) 2(1.0) 1(05)  36(17.1)  171(815)  <0.001*
Yogurt 9(43)  51(243) 123(586) 27(129)  26(124)  6(29)  124(59.1) 54 (257) <0001

“Chi-square. ST Some times
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BMI Public Private 2 df P
percentile (n=210) n (%) _(n=210) n (%)

<5n 33 (15.7) 10(48) 4155 3 <0001
5<g5n 161 (76.6) 143 (68.1)
850-<05n 14 (6.7) 28 (13.3)
950 2(1.0) 29 (13.8)

BMI: Body mass index





OEBPS/images/SaudiJObesity_2015_3_2_59_171959_t4.jpg
Variable BMI percentile, n (%) Total »
<5n 5n-<a5" 2857

Age
56 6(7.8) 46(597) 25(325) 7 00s12*
78 19(18.1) 66(62.9) 20(19.0) 105
o0 8(6.1) 99(756) 24(183) 131
112 6(0.1) 58(87.9) 2(30) 66
-13 407 35(854) 249 “

Sex
Male 18(92) 147 75.0) 31(158) 19 0531
Female 25(12) 157 (70.1) 42187) 224

Socioeconomic class
Low 28(509) 25(455) 2(38) 55 <0001
Midde 13(7.0) 157 (84.9) 15(8.1) 185
High 2011 122(67.8) 56(31.1) 180

Daily dietary consumption pattern
Beef 3@2) 95(68.3) 41(205) 139 <0001+
White bread 534) 95(642) 48(324) 148 <0001+
Egg 2019 80(76.9) 2@12) 104 0004
Fried yamiplantain 2(38) 30(545) 2318 55 <0001+
Beverages 126) 19(500) 18(47.4) 8 <0001+
Daily extracuricular activities
Trekking 10(8:3) 109 (80.1) 2017 121 <0001
Sports 6(55) 104 (84.5) 0(00) 110 <0001+
Watching television 2502 202(743) 45(16.5) 2m2 0469
Computer games 109 50(926) 3(56) 54 0002
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