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Sheila1) reported the influence of the supine position, the sitting position, and the sidelying position for CP of
GMFCS V level with an intervention time of 20 min. The results showed that the use of therapeutic positioning
in sitting and sidelying positions should be considered as a noninvasive intervention for a population with res-
piratory compromise.
Taking these results into consideration, even for a short period of intervention time compared with the

ARDS case, it is estimated that the redistribution of the expansion gradient from the dorsal side to the ventral
side leads to improvement of oxygen supply.
No adverse events were observed in this study during the intervention period. We followed the technique

of Langer et al., who manually changed the position using four staff members as a postural change of prone po-
sition for ARDS patients. Attention was paid to avoid eye damage and unphysiologic movement of the ex-
tremities during the posture changes. In that way, no adverse events related to the prone position were ob-
served during the intervention period14). Guerin et al. showed all institution that studied the effect of prone posi-
tion on severe ARDS patients were skilled in the process of turning patients from the supine to the prone posi-
tion, as shown by the absence of adverse events directly related to repositioning12).
Factors considered to have led to the safety of this research were the implementation by 3 to 4 members

of the care staff who were familiar with the physical condition of the subjects, consideration for the tra-
cheostomy, monitoring in proximity to the subject, and use of a device for holding the prone position according
to the subject’s body shape.
In this case, pneumonia and fever were not observed during the intervention period. It was speculated

that the natural discharge of respiratory tract secretions in the prone position could have influenced the pre-
vention of aspiration.
In relation to the physical activity and the healthy life span of CP patients, sedentary behavior (SB) is

known to have an adverse effect on health15)16). The metabolic equivalent of a task (MET) used in this table is a
physiological measure expressing the energy cost of physical activities and is defined as the ratio of the meta-
bolic rate during a specific physical activity to a reference metabolic rate (1 MET), set by convention at 3.5 mL
O2/kg/min. A recently published standardized definition of SB is any waking behavior characterized by an en-
ergy expenditure of 1.5 METs in muscular inactivity while in a sitting or reclining posture17).
Therefore, strategies to increase physical activity levels in children and adolescents with CP are consid-

ered important for long-term health18). For patients with severe motor disabilities, such as the subjects in this
study, who found it difficult to change posture, opportunities for attitude change are considered important ex-
ercise opportunities. Therefore, implementation of various posture variations is an important consideration for
health life extension.
Although the relationship between postural change and life extension was not clarified because the long-

term prognosis was not considered, due to the safety of implementation of prone position therapy, it is desir-
able to contribute to the prolongation of healthy life in the future.
From the results of this study, prone positioning for quadriplegic patients who present severe motor dis-

abilities due to cerebral disease can be expected to have a certain effect even for short-term intervention, so it
is possible to consider safe intervention according to the subjects.
A limitation of this study was that only ten cases were evaluated. Although it was possible to show that ef-

fective changes occurred using this method, it is necessary to carry out long-term intervention in the future
and verify it including its effects.

Conflicts of interest

The authors declare that there are no conflicts of interest.

References

1) Rosenbaum PL, Paneth N, Leviton A, et al: A report: the definition and classification of cerebral palsy. Dev Med Child Neurol
Suppl 109: 8―14,
2) Littleton SR, Heriza CB, Mullenset PA, et al: Effects of positioning on respiratory measures in individuals with cerebral palsy



150 日本職業・災害医学会会誌 JJOMT Vol. 67, No. 2

and severe scoliosis. Pediatr Phys Ther 23: 159―169,
3) Reddihough DS, Baikie G, Walstab JE: Cerebral palsy in Victoria, Australia: mortality and causes of death. J Paediatr Child
Health 37: 183―186,
4) Koulouras V, Papathanakos G, Papathanasiou A, et al: Efficacy of prone position in acute respiratory distress syndrome pa-
tients. World J Crit Care Med 5: 121―136,
5) Galiatsou E, Kostanti E, Svalna E, et al: Prone position augments recruitment and prevents alveolar overinflation in acute
lung injury. Am J Respir Crit Care Med 174: 187―197,
6) Mutoh T, Guest RJ, LammWJ, et al: Prone position alters the effect of volume overload on regional pleural pressures and im-
proves hypoxemia in pigs in vivo. Am Rev Respir Dis 146: 300―306,
7) Palisano RJ, Rosenbaum P, Bartlett D, Livingstone MH: Content validity of the expanded and revised Gross Motor Function
Classification System. Dev Med Child Neurol 50: 744―750,
8) Bohannon RW, Smith MB: Interrater reliability of a modified Ashworth scale of muscle spasticity. Phys Ther 67: 206―207,
9) Ersöz M, Selçuk B, Gündüz R, et al: Decreased chest mobility in children with spastic cerebral palsy. Turk J Pediatr 48: 344―
350,

10) Park ES, Park JH, Rha DW, et al: Comparison of the ratio of upper to lower chest wall in children with spastic quadriplegic
cerebral palsy and normally developed children. Yonsei Med J 47: 237―242,

11) Mancebo J, Fernandez R, Blanch L, et al: A multicenter trial of prolonged prone ventilation in severe acute respiratory dis-
tress syndrome. Am J Respir Crit Care Med 173: 1233―1239,

12) Guerin C, Reignier J, Richard AC, et al: Prone positioning in severe acute respiratory distress syndrome. N Engl J Med 368:
2159―2168,

13) Gattinoni L, Tognoni G, Pesenti A, et al: Effect of prone positioning on the survival of patients with acute respiratory failure.
N Engl J Med 345: 568―573,

14) Langer M, Mascheroni D, Marcolin R, Gattinoni L: The prone position in ARDS patients. A clinical study. Chest 94: 103―107,
15) Clanchy KM, Tweedy SM, Boyd R: Measurement of habitual physical activity performance in adolescents with cerebral
palsy: a systematic review. Dev Med Chil Neurol 53: 499―505,

16) Verschuren O, Peterson MD, Leferink S, Darrah J: Muscle activation and energy-requirements for varying postures in chil-
dren and adolescents with cerebral palsy. J Pediatr 165: 1011―1016,

17) Verschuren O, Darrah J, Novak I, et al: Health-Enhancing Physical Activity in Children With Cerebral Palsy: More of the
Same Is Not Enough. Phys Ther 94: 297―305,

18) Durstine LJ, Painter P, Franklin BA, et al: Physical activity for the chronically ill and disabled. Sports Med 30: 207―219,

Reprint request:
Tadashi Matsuda
Department of Rehabilitation, Suita Municipal Disability Sup-
port Center I-Hope Suita, 12-27, Senri-Banpaku-Kouen, Suita,
Osaka, 565-0826, Japan．

別刷請求先 〒565―0826 大阪府吹田市千里万博公園 12―27
吹田市立障害者支援交流センターあいほうぷ吹
田リハビリテーション部
松田 忠司




