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ABSTRACT

Objectives: The aim of this study was to investigate dietary intakes and nutritional
status among Uganda primary school children from two selected schools in urban and
rural areas.

Methods: Data were collected from 350 pupils (6-14 years) in Mpigi district, Uganda.
All participants were offered a school lunch meal (usually maize porridge and boiled
beans). Dietary survey was conducted in October 2016. Data for dietary intake levels
were collected by the 24-hour recall method with trained school staffs. The data were
converted into nutrient intakes using the CAN-Pro 5.0 Program and compared with
KDRIs to evaluate the nutritional status of the subjects. Diet quality indexes such as
nutrient density, nutrient adequacy ratio (NAR), mean adequacy ratio (MAR), and index
of nutritional quality (INQ) and a diet diversity index such as diet diversity score
(DDS) were calculated to evaluate nutritional status among subjects. Data were
analyzed using SPSS statistical programs.

Results: Results show that the intakes of most nutrients were significantly different by
schools. The nutritional status of micro-nutrients was very low in both schools
according to analysis of nutritional indexes such as NARs and INQs. Students from
both schools should improve intakes of micro-nutrients related to child growth such as
calcium, Vitamin B, zinc and folate. According to the analysis of dietary diversity,
there was difference in dietary patterns by schools presumably due to their locations.

Conclusions: This suggests that current meals could not provide adequate nutrients for
the subjects and urgent nutrition interventions for school food services are needed to
improve their nutritional well-being. New foods supplements based on local cuisine are
also needed to ensure dietary diversity and sustainable development plans.
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Table 1. Frequency distributions of socio-demographic variables among the subjects
Urban Rural Pvalue
(Bujjo school) (Lwaweeba school)
Age (years) 6-7 21 (15.6) 12( 5.6)
(n=135,219) 8-9 33 (24.4) 29 (13.5)
10-11 36 (26.7) 54 (25.1) < 0.001"
12-13 34 (25.2) 84 (39.1)
14 and older 11(81) 36 (16.7)
Presence or absence of Both 99 (78.6) 161 (82.6)
surviving parents Mother only 18(14.3) 25(12.8)
(n=126,195) 0.347%
Father only 4( 3.2) 7( 3.6)
None 5( 4.0 2( 1.0
The number of children 1-3 17 (14.2) 29 (14.9)
of each student’s house 4_7 89 (74.2) 105 (53.8) <0.001"
(n =120, 195)
8 and more 14 (11.6) 61 (31.3)
Mother's level of education None/primary incomplete or complete 58 (65.8) 154 (79.0)
(n=73,199) Secondary incomplete or complete 22 (22.0) 38(19.5) 0.1022
Above 4( 4.8) 3(1.5)
Father’s level of education None/primary incomplete or complete 48 (65.8) 166 (85.1)
(n=73,199) Secondary incomplete or complete 21 (28.8) 25(12.8) 0.002"
Above 4( 5.4) 4(2.1)
n (%)

1) Pvalue from Chi-square fest
2) P-value from Fisher's exact test
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Table 2. Clinical measurements of the subjects by schools
Urban Rural Urban Rural
(Bujjo school, (Lwaweeba school,  P-value” (Bujio schooal, (Lwaweeba school,  Pvalue?
n=135) n=215) n=135) n=215)
Height (m) 1.33+ 0.15 1.39 +0.12 < 0.001 1.37 = 0.01 1.37 = 0.01 0.386
Weight (kg) 35.19 + 11.84 34.53 + 8.88 0.578 37.92 + 0.58 32.82 + 0.45 < 0.001
BMI 19.38 + 3.54 17.60 = 2.23 < 0.001 19.73 £ 0.23 17.38 £0.18 < 0.001
MUAC (cm) 19.63 + 2.76 19.92 + 2.60 0.319 20.35+0.15 19.47 £0.12 < 0.001
Hemoglobin (g/dl) 1286 =+ 1.15 12.99 +1.09 0.272 12.96 + 0.10 12.93 = 0.07 0.796
Mean + SD for Student t-test, Mean = SE for ANCOVA
1) Pvalue from Student t-test
2) ANCOVA adjusted for age
Table 3. Daily intakes of energy and nutrients by schools
Urban Rural Pyalue!
(Bujjo school, n=135) (Lwaweeba school, n=215)
Energy (kcal) 251489 = 71.48 2,543.19 = 5512 0.766%
Carbohydrates () 43202 = 912 44428 = 7.04 0.314
Fat (g) 53.18 = 3.88 43.69 = 3.00 0.067
Protein (Q) 94.34 = 3.89 111.69 = 3.00 0.001
Fiber (Q) 65.66 = 289 58.86 = 223 0.066
Calcium (mg) 712,33 +169.88 1,265.26 =+ 131.01 0.017
Phosphorus (mg) 1,623.94 +117.84 2,202.66 = 90.87 < 0.001
Sodium (Mg) 2,283.78 +175.45 1,701.46 =+ 135.30 0.013
Chloride (mg) 36.33 = 12.15 38.55 = 9.37 0.891
Potassium (mg) 7,063.67 = 241.13 8,933.10 = 185.95 < 0.001
Magnesium (mg) 9.923 + 0912 8.085+ 0.703 0.131
Iron (Mg) 30.64 = 1.74 3391 = 1.34 0.158
Zinc (Mg) 0.161 = 0.055 0.198 = 0.043 0.614
Vitamin A (ug RAE) 387.34 = 48.04 350.20 = 37.05 0.562
Thiamin (Mg) 2099 = 0.050 2529 = 0.039 < 0.001
Riboflavin (Mg) 1.169 = 0.052 1.491 = 0.040 < 0.001
Niacin (g NE) 2642 + 1.39 33.06 = 1.07 < 0.001
Vitamin B, (Mg) 0.010 = 0.003 0.013 + 0.003 0.546
Folic acid (ug DFE) 3539 + 1.155 3.566 + 0.891 0.986
Vitamin B,, (ug) 0.156 + 0.055 0.186 + 0.042 0.678
Vitamin C (mg) 193.62 + 16.70 30421 + 12.88 < 0.001
Mean + SE
1) ANCOVA adjusted for age, sex, BMI and energy intakes
2) ANCOVA adjusted for age, sex, BMI
213t AolE Q) Pt Lt W UEF(P<0.05), @ o AASIAT 7 JUa NARY 58 £4149] shal
A (P<0.01), HIERI C, Elopl, grEZeRl, Yozl 1 W oA 0.009~0.989, &A1 oA 0.011~0.9852
ZH(P<0.00D) & PR AU EF AH5E W9 2A0T, BE SueA 1 olde] 558 89l 9
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Table 4. Nufrient adequacy ratio (NAR) and mean adequacy ratio (MAR) of the subjects by schools

Urban

Rural

(Bujo school, n=135) (Lwaweeba school, n=215) Palue”

NAR
Protein 0.962 + 0.009 0.982 + 0.007 0.086
Calcium 0.454 + 0.022 0.526 = 0.017 0.016
Phosphorous 0.907 = 0.012 0.962 = 0.009 < 0.001
Iron 0.978 + 0.007 0.985 + 0.005 0.507
Zinc 0.024 + 0.008 0.026 + 0.006 0.810
Vitamin A 0.442 + 0.033 0.546 + 0.026 0.020
Thiamin 0.989 = 0.004 0.995 + 0.003 0.289
Riboflavin 0.799 = 0.015 0.926 = 0.011 < 0.001
Niacin 0.947 = 0.010 0.979 = 0.007 0.011
Vitamin B, 0.009 + 0.003 0.011 + 0.002 0.678
Folic acid 0.012 + 0.004 0.011 +0.003 0.905
Vitamin C 0.919 + 0.020 0.923 + 0.016 0.864
MAR 0.620 + 0.006 0.656 + 0.005 < 0.001
Mean + SE
1) ANCOVA adjusted for age, sex, BMI and energy intakes
B Jdiz A Tl 87FA] (A, Q1 A Elot 2 BYlaL, 5EX]9] st = 0.25004 0.939]
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Table 5. Nutrition density per 1,000 kcal of the subjects by schools

Fanell A
INQ <o) =412 st g} nlawato] felshAl Hotvh,

Urban Rural Pyvalue”
(Bujjo school, n=135) (Lwaweeba school, n=215)

Carbohydrates () 17520 = 3.60 179.09 += 278 0418
Fat () 18.96 = 1.50 15660 = 1.15 0.992
Protein (Q) 37.11 = 1.50 4429 = 1.15 < 0.001
Fiber (Q) 27.37 = 1.16 23.41 = 0.89 0.011
Calcium (mg) 251.00 =+ 62.12 484,01 =+ 47.91 0.005
Iron (Mg) 1219 += 0.65 13.40 = 0.50 0.165
Zinc (mg) 0.061 = 0.024 0.078 = 0.018 0.593
Vitamin A (uQ RAE) 149.52 +17.52 144.45 = 13.51 0.828
Vitamin D (ug) 0.150 = 0.050 0.166 = 0.039 0.805
Vitamin E (Mg) 0.042 = 0.013 0.021 = 0.010 0.244
Thiamin (Mg) 0.852 = 0.023 1.026 = 0.017 < 0.001
Riboflavin (Mg) 0.463 = 0.021 0.604 = 0.016 < 0.001
Niacin (mg NE) 9.986 = 0.518 12811 = 0.399 < 0.001
Vitamin B, (Mg) 0.005 = 0.001 0.004 = 0.001 0.734
Folic acid (ug DFE) 1.385 + 0.470 1.367 = 0.362 0.978
Vitamin C (mg) 79.45 =+ 7.87 127.74 + 6.07 < 0.001
Mean + SE

1) ANCOVA adjusted for age, sex, BMI
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Fig. 1. Index of Nutritional Quality by schools
ANCOVA adjusted for age, sex, BMI and energy intakes (* P < 0.05, ** P < 0.01, *** P < 0.001)
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Fig. 2. Food intakes from each food group by schools

ANCOVA adjusted for age, sex, BMI and energy intakes (* P < 0.05, ** P < 0.01, *** P < 0.001)
Total Food intake (Mean =+ SE): 2,075.12 + 58.08 g for Bujjo school and 2,274.34 + 44.50 g for Lwaweeba school



98 - $7bet 25 & ko2 g o oA F Al At

Table 6. Dietary diversity score (DDS) of the subjects by schools

Urban Rural Pyvalue!
(Bujio school, n=135) (Lwaweeba school, n=215)

Food group
Grains 0.92 = 0.03 0.92 = 0.02 0.854
Meats 0.94 +=0.03 0.08 = 0.02 < 0.001
Vegetables 0.94 = 0.02 0.94 = 0.02 0.985
Fruits 0.57 = 0.04 0.90 = 0.03 < 0.001
Dairy 0.06 = 0.03 0.88 = 0.02 < 0.001
Total DDS (Mean = SD) 3.44 = 0.07 3.71 = 0.05 0.002
Mean + SE

1) ANCOVA adjusted for age, sex, BMI and energy infakes

Sl AN 2+ 0.907, 0.885 0.2 fo]stAl =tk
(£<0.001).
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