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[ Abstract] Objective To investigate the dietary nutrient intake and the nutritional status of children with
Duchenne muscular dystrophy (DMD), and to explore the correlation between them, so as to provide theoretical basis for
the formulation of proper nutritional treatment for children with DMD. Methods A total of 223 children aged 2 to 14
years who came to West China Second University Hospital, Sichuan University from July 2017 to April 2021, and who
were diagnosed with DMD by genetic testing were enrolled as the subjects of the study. Dietary assessment was conducted
with a 3-day 24-hour dietary recall, and serum vitamin D level was measured by chemiluminescence method.
Results Only 33.2% of the children with DMD were found to be of normal nutritional status. The incidences of stunted
growth, underweight, overweight and obesity were 13.5%, 14.4%, 14.3% and 8.1%, respectively. Among the children with
DMD, those with serum vitamin D deficiency and insufficiency accounted for 9.0% and 89.7%, respectively. According to
the dietary recall of the children with MDM, the daily energy ratio of carbohydrate, protein and fat were (47.40+6.64)%,
(14.46+2.22)%, and (38.17+5.30)%, respectively. The daily intake of dietary calcium and vitamin D were (433.32+164.39)
mg per day and (155.73£89.30) IU per day, respectively. The ratio of daily protein intake to the estimated average
requirement for protein (P=0.003) and ratio of daily energy intake to the estimated energy requirement (P=0.007) were
lower in children with stunted growth than those of DMD children of normal nutritional status. Conclusion The dietary
structure of children with DMD is obviously not suited to their condition and nutritional deficiency coexists with
overnutrition among them. Further research needs to be done for developing appropriate nutritional guidance programs
and standardized nutritional management measures for children with DMD.
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Table 1 The general data of children with DMD (X £ )

Agelyr. Height/cm Body mass/kg BMI/(kg/m’) Calf circumference/cm HAZ WAZ or BAZ
<4 (n=29) 96.5+6.11 15.7£2.17 16.7£1.28 22.8+1.79 -0.75+1.17 0.04+0.93
4-<7 (n=101) 106.5+6.68 18.4+2.88 16.1£1.35 24.0+2.21 —-0.90+0.98 0.16+0.95
7-<10 (n=65) 122.4+7.11 25.0+5.64 16.5+2.44 27.8+3.31 —-1.04+0.91 0.18+1.38
=10 (n=28) 140.3+£12.49 38.2+10.78 19.2+3.28 33.2+6.43 -0.93+1.05 0.51+1.52
F 214.526 121.271 16.495 61.253 0.591 0.914

P 0.000 0.000 0.000 0.000 0.621 0.435

BMI: Body mass index; HAZ: Height-for-age z-score ; WAZ: Weight-for-height z-score; BAZ: BMI-for-age z-score. One-way ANOVA was done and LSD

method was used for paired comparison between groups.
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Fig 1 The evaluation of the nutritional status of children with DMD

RxC Chi-square test was used for measuring nutritional status, height-for-age z-score (HAZ), weight-for-height z-score (WAZ) and BMI-for-age z-score (BAZ).
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Fig 2 The distribution of daily intake of varies kind of food in children with DMD (R)

Kruskal-Wallis univariate analysis was used.
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Fig 3 The distribution of daily intake of main dietary nutrients of children with DMD (X % )
One-way ANOVA was used for serum vitamin D comparison between the groups and LSD method was used for paired comparison between the groups. # Units of

energy, calcium, and vitamin D intakes are kcal/d, mg/d, and IU/d, respectively. EER: Estimated energy requirement; EAR: Estimated average requirement.
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Table 2 The comparison of main nutrient intake between DMD children with stunted growth and those with normal growth (X + §)

HAZ
Nutritional status
Growth retardation group (n=30) Normal growth group (n=193) t P

Agelyr. 7.71£2.98 6.47+2.55 2.414 0.017
Carbohydrate intake/(g/d) 150.65+41.05 157.88+40.26 -0.912 0.363
Protein intake/(g/d) 45.88+14.34 56.80+14.98 -0.588 0.557
Fat intake/(g/d) 54.07+£16.39 56.80+15.70 -0.881 0.379
Energy intake/(kcal/d) 1272.21+310.90 1337.24+301.89 -1.092 0.276
Calcium intake/(mg/d) 413.75+187.78 435.97+161.09 -0.686 0.493
Vitamin D/(IU/d) 135.09£99.02 158.71+87.68 -1.347 0.179
Carbohydrate energy contribution/% 47.43+6.96 47.41£6.62 0.013 0.990
Protein energy contribution/% 14.69+2.08 14.42+2.25 0.607 0.544
Fat energy contribution/% 38.18+5.44 38.16+5.31 0.020 0.984
Protein intake/EAR 1.49+0.48 1.73+0.60 -2.142 0.003
Energy intake/EER 0.81+0.20 0.92+0.20 -2.713 0.007

EER: Estimated energy requirement; EAR: Estimated average requirement.

DMDE F M 56 A A 98 Y, 6 3R = 578 95 1 7R ) 5 HAE R (EKIRZ0.8% ~ 3.2%) 1 8 5 0k
FAf o AW IL33.2% 8 LE FRR O B4, KR 2% 17.3%" % [ AMIF 7 7K S
(13.5%) . HE ALK (22.4%) R e TR EER JL#E I FE 4 )L #E R 25(0OH) D M (35.4412.0) nmol/L,
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Table 3 The comparison of dietary nutrient intake in underweight, overweight, obese and normal-weight children with DMD (X % §)

Nutritional status Underweight group (n=32)

Normal group (n=141)

Overweight group (n=32)  Obesity group (n=18)

Agelyr. 7.69+3.11%

Carbohydrate intake/(g/d) 163.08+38.13
Protein intake/(g/d) 49.77+£15.42
Fat intake/(g/d) 57.84+18.17

Energy intake/(kcal/d) 1371.95+315.90

Calcium intake/(mg/d) 415.46+173.42
Vitamin D/(IU/d) 134.56+85.54
Carbohydrate energy contribution/% 47.98+6.81
Protein energy contribution/% 14.40%2.05
Fat energy contribution/% 37.62+5.23
Protein intake/EAR 1.62+0.70
Energy intake/EER 0.88+0.25

5.98+2.32 8.31+2.53* 7.95+2.20%

149.95+36.81 173.66+44.01* 178.95+55.81*

47.17+£14.33 53.74+17.17 49.95+14.35

54.96+15.43 60.64+15.68 61.15+£14.93

1283.11+283.65 1450.37+329.36* 1467.63+346.88*

428.67+152.87 463.59£177.84 443.68+207.29

158.79+81.38 157.42+112.29 152.65£102.65

46.96+6.76 48.03+6.81 48.53+6.71
14.59+2.23 14.68+2.22 13.59+2.40
38.46+5.52 37.62+5.18 37.73+4.88
1.74+0.58 1.65+0.58 1.62+0.50
0.91+0.20 0.90+0.22 0.94+0.22

* P<0.05, vs. normal group. EER: Estimated energy requirement; EAR: Estimated average requirement.
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