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PICO:  For children with cerebral palsy, does obesity affect gross motor function compared to non-obese children with CP?
GMFCS: Gross Motor Function Classification System, CP: Cerebral Palsy, GMFM: Gross Motor Function Measure

	Author, Year, Journal, Title
	Purpose, Design
	Subjects
	Study Type
	Outcome Measures
	Results

(p<0.05)
	Application to PICO Question
	Comparison/ Notes

	Hurvitz EA, Green LB, Hornyak JE, Khurana SR, Koch LG.

2008

Body Mass Index Measures in Children with Cerebral Palsy Related to Gross Motor Function Classification. 

American Journal Physical Medicine Rehabilitation. 
	They hypothesized that there would be a greater proportion of overweight and risk of overweight in our clinic population of CP patients than in the general population, and that this portion would be highest in ambulatory patients because nonambulatory children have well-described problesm with weight gain. They also hypothesized that the risk of children with CP who are ovwerweight or at risk of being overweight correlates with age, with preeteens and teens having a higher risk of overweight compared to younger children.
	- 137 subjects; 63% male, 42% on antiepileptics, and 8% used a G Tube.

- 2 - 18 years old. All subjects had CP. 

- GMFCS level I and II had 66 subjects with 62% male and 30% on antiepileptics.

- GMFCS level II had 17 subjects with 76% male and 47% on antiepileptics.

-  GMFCS IV and V had 54 subjects with 59% male, 28% had a G tube,  and 54 on antiepileptics. 
	Review of charts to see BMI and GMFCS of children at the University of Michigan Medical Center.
	Chart review: Overweight is defined by a body mass index at or above the 95th percentile. At risk of overweight is defined as 85th to 95th percentile.

 - Gross Motor Function Classification System was clasified by 2 physiotherapist who reviewed the chart.

-BMI

- Gross Motor Function Classification System
	Prevalence of non-ambulatory children being underweight and females being underweight compared to males was statistically significant.
	This study shows the need of a fitness program for children with CP who are higher functioning.
	The higher level of GMFCS is associated with being overweight or at risk of being overweight as the age increases.As children with CP age they become less active and gain weight.

	Bartlett J Doreen, Hanna E Steven, Avery Lisa, Stevenson D Richard, Galuppi Barbara.
2010

Correlates of decline in gross motor capacity in adolescents with cerebral palsy in Gross Motor Function Classification System level III to V: an exploratory study.

Developmental Medicine & Child Neurology
	The purpose of the study is to explore potential reasons for decline in gross motor function of children with GMFCS levels III to V. Clinical variables that were considered for this study include: anthropometric characteristics, range of motion and spinal alignment, health status, pain, and exercise participation.
	- Recruited for the Ontario Motor Growth Study, and Adolescent Study of Quality of Life, Mobility and Exercise.
- 135 Adolescents: 76 males, 59 females

- GMFCS levels III (51), IV (47) and V (37)

- Mean age 14 years old


	Observational study
	- Gross Motor Function Measure- 66
- Physical activity and pain questionnaire

- Spinal Alignment and Range of Motion Measure (SAROMM)
- Skeletal growth through height esitmation by segmental measurement of knee height. 

- Body composition through tricep skinfold measurement, mid-arm circumference
	- Strong correlation between SAROMM range-of-motion score and drop in GMFM-66
- Modest correlation between the drop in GMFM-66 score and change in mid-arm circumference and triceps skinfold measurement.


	Even with lower functioning children with CP body composition can affect gross motor function. The down fall to their measurements is not knowing if the increase in these measurements is due to obesity or an increase in muscle strength.
	Research has shown that higher functioning children with CP are more likely to be overweight or obese. This study shows a modest correlation between function and body composition in the lower functioning group. The researchers found in a previous study that children’s motor function peaks and declines before adolescents. More research is needed.

	Rogozinski, B. M., Davids, J. R., Davis, R. B., Christopher, L. M., Anderson, J. P., Jameson, G. G., et al. 

Prevalence of obesity in ambulatory children with cerebral palsy.

2007

The Journal of Bone and Joint Surgery.
	The purpose of the study is to determine the prevalence of obesity in ambulatory children with cerebral palsy over the last decade. 
The study also wanted to look that the relationship between obesity in children with CP, age, gender, physical classification of CP and level of function. 


	- 649 subjects over three time periods: 1994-1997 (247 children), 98-02 (214 children), and 03-04 (144 children)
- 351 boys and 298 girls

- Subjects age 94-97 (9.2+3.3), 98-02 (9.9+3.1), and 03-04 (10.2+3.3)

- GMFCS level I-III


	Retrospective consecutive case study. Review of hospital charts over three separate time periods at Shriners Hospitals for children in Greenville SC.
	Chart review: Overweight is defined by a body mass index at or above the 95th percentile. At risk of overweight is defined as 85th to 95th percentile.

 -BMI

- Gross Motor Function Classification System
	- Prevalence of obesity in first time period 7.7% and 16.5% in the third time period ( P=.017) all of the subjects lived in the southeastern region of the United States (AL, GA, NC, SC, TN, and VA).
-Children with less CP-related functional impairments had twice the odds of becoming obese than children with greater CP –related function.
	Prevalence of obesity has increased in ambulatory children with CP over the last decade. Those who had a significant increase in obesity were children with diplegia or hemiplegia and GMFCS levels I and II.
	Children who have higher motor function are more likely to have weight issues. This may have an impact on their overall health and function.

	Nervik Deborah, Martin Kathy, Rundquist Peter, Cleland Joshua. 
The Relationship Between Body Mass Index and Gross Motor Development in Children Aged 3 to 5 Years.

2011

Pediatric Physical Therapy
	The purpose of the study is to look at the correlation between BMI and gross motor skills in children and to see if BMI can be used to predict children who have difficulty with gross motor skills.

	- Children 3-5 years old at local daycare in New Hampshire. 
- typically developing children

- 50 children were available for the study

- 27 females
- 23 males

-12 subjects were overweight or obese
	Observation study looking at the child’s BMI and scores on PDMS-2.
	- Height
- Weight in kilograms

- Peabody Developmental Motor Scales 2nd Edition: PDMS-2

	- Significant correlation between BMI sets and Gross motor quotient categories on the PDMS-2
- High BMI at the overweight/obese level and low gross motor skills p<.002


	Typically developing children’s gross motor skills are affected by weight gain. With lower gross motor skills these children may participate less in physical activity leading to difficulty to losing weight.
	All children in this study who were overweight/obese except for one scored below average on the PDMS-2. The child who did not score below-average scored above average. This child’s BMI was on the border between overweight and a health weight he was also older than the other children. Without his score  the regression results became significant (P=.018) indicating that BMI had predictive power for gross motor function. 


PICO:  For children with cerebral palsy, would implementation of a health and wellness program be more beneficial than no intervention in improving gross motor function?
GMFCS: Gross Motor Function Classification System, CP: Cerebral Palsy, GMFM: Gross Motor Function Measure
	Author, Year, Journal, Title
	Purpose, Design
	Subjects
	PT Intervention
	Outcome Measures
	Results
(p<0.05)
	Application to PICO Question
	Comparison/ Notes

	Brunton K. Laura, Bartlett J. Dreen

2010

Pediatric Physical Therapy

Description of Exercise Participation of Adolescents With Cerebral Palsy Across a 4-Year Period
	To describe the types of exercise participation of adolescents with CP by sex and FMFCS level. To describe the weekly duration of stretching, strengthening, and cardiovascular exercise and to determine how it is effected by gender and GMFCS level. To dertimine how the adolescent's level of activity compares with the national health guidelines.
	-  ages of 11- 18 years 

- Recurited from the Ontario Motor Growth study

- 230 participants: 104 girls and 126 boys.

- 27 females and 35 males were GMFCS level I 

- 22 females and 17 males were GMFCS level II

- 16 females and 17 males were GMFCS level III

- 21 females and 33 males was GMFCS level IV

- 18 females and 24 males were GMFCS level V
	This is an observational study with no intervention. The study reviewed GMFCS level, physical activity the child participated in, age, and gender.
	- GMFCS at beginning of study.
- Exercise questionnaire was administered at the 4 annual data collection points. 
	GMFCS level V females stretched longer than level V males P <.004. Those with GMFCS level V had significantly lower levels of light exercise compared to those at level I (P<.05). Participants at level IV (P<.04) and V (P<.05) had significantly less moderate levels of physical activity compared to level III.
	More than half the participants did not use any strengthening exercises in their daily lives. Cardiovascular exercise was also lacking in this population. An education program on its importance needs to be developed. 
	Children with CP and high GMFCS levels do not participate in enough or any physical activity. They had a list of preferred activities which include walking, swimming, basketball, biking, dance, and hockey were all mentioned at different GMFCS levels. 

	Verschuren Olaf et al. 
2007

Exercise Training Program in Children and Adolescents With Cerebral Palsy. Archives of Pediatrics and Adolescent Medicine. 
	To determine the effects of aerobic and anaerobic exercise programs in children and adolecents with cerbral palsy.
	The participants were children and adolescents with spastic CP and a GMFCS level of I or II. 

- Ages of 7-20 years.

 - receiving rehabilitation services at the time of the study. 

- Body weight: control group 154.6; training group 148.0 

- BMI control group 19.8; training group 19.6(4.1)

- GMFCS level I 24% in training group and 23% in control group.

- GMFCS level II 10% in training group and 11% in control group. 
	The program consisted of 8 standardized anaerobic exercises that lasted 20 to 30 seconds and 8 standardized aerobic exercises that lasted for 2 to 6 minutes. Each session lasted 45 minutes with a 5 minute warm up and cool down and 25 to 35 minutes of functional aerobic, anaerobic, and muscle strengthening exercises in circuit format.  
	The outcome measures were taken at baseline, after four months and after 8 months.

- 10-m Shuttle run test

- Muscle Power Sprint Test 

- BMI

- Self-Perception Profile for children 

- Gross Motor Function Measure (GMFM) D and E section.

- TNO-AZL Questionnaire for Children's Health-Related Quality of Life (TACQOL)

- The Children's Assessment of Participation and Enjoyment (CAPE) 
	Resultsis is  difference between the differences in baseline to 8 months in the control group:

- Aerobic capacity (P=<.001)

-Anaerobic Capacity (P = .004)

- Agility (sprint test P = <.001)

-Muscle strength left and right (P =<.001)

- Sefl-concept in Athletic competence section (P =.005), 

-GMFM Dimension D (P =.03)

- CAPE sections Formal activities and skill-based activities (P = <.001)

- Health-related quality of life in Basic motor function (P = .001)

- Cognitive functioning (P = .04).
	Children with CP can benefit from functional exercises to work on improving anaerobic and aerobic capacity.
	This shows that along with the usual rehabilitation routine that a training program is beneficial to children and adolescents with CP. They talk about using functional exercise to improve anaerobic and aerobic capacity along with muscle strength. We can create fitness programs for schools or groups to do together and our patients will benefit.

	Van Den Berg-Emons R.J., Van Baak M. A., Speth L., Saris W.H. 
1998

Physical training of school children with spastic cerebral palsy: effects on daily activity, fat mass and fitness. International Journal of Rehabilitaion Research. 
	The aim of the study is to assess whether 9-month predominantly aerobic sports programs are effective in increasing the level of daily physical activity in school age children with CP. They also want to see if there are favorable effects on fat mass, peak aerobic power, anaerobic power, and isokinetic muscle strength.
	Twenty subjects (11 boys and 9 girls) with spastic CP participated. The children were between the ages of  7 and 13 and were day students at the Children's Rehabilitation Center Franciscusoord in Valkenburg. They had two diplegic children where a mixed form of spasticity and ataxia was present. Half the children were ambulatory and the other half used a wheelchair.  
	The intervention was a 9 month training program with a 45 minute exercise session four times a week added to the normal school day and therapy program. 

Training activities consisted of: aerobic exercises such as cycling, wheelchair driving, running, swimming, and mat exercises. After the summer holiday the training sessions were only twice a week.


	The measurements were taken at base-line, after 2 months and after nine months.
- Body weight and Fat mass

- Level of daily physical activity was measured with total energy expenditure to resting metabolic rate.

- Physicl fitness: peak aerobic power and anaerobic power (cycling or arm cranking on Fleixch ergometer) and isokinetic strength of the knee extensors and flexors was measured.
	The difference between the groups in increase in fat mass was statistically significant (P<.05).
The peak torque increased for the expiermental group with flexion increasing by 32% (p<.01) in the least affected leg and 28% (P<.05 in the affected leg. Extension peak torque increased by 12% (P<.05) in the least affected leg and by 24% (P<.05) in the affected leg.
	A fitness program that is 3 times a week for 45 min has shown benefits in improving fitness levels where only working out twice a week only helps maintain.
	A training program four times a week for 45 minutes a session is beneficial to maintaining and possibly improving body composition in the long run. This study also shows that there is a need to increase physical activity in children with CP especailly with strength and aerobic capacity.

	Unnithan B. Viswanath et al.

2007

Effect of Strength and Aerobic Training in Children with Cerebral Palsy. Medicine and Science in Sports and Exercise. 


	The aim of the study is to evaluate the effect of a 12 week combined aerobic interval and strength training program on 1) arm-cranking economy, 2) peak VO2, and 3) gross motor function skills in children with spastic diplegic CP.
	The subjects were diagnosed with spastic diplegic CP, they are able to walk with or without an aid. 

- Ages  14 -18 years old. 

- They all attended similar physical therapy programs without any form of systematic exercise. 

-The training group consisted of 7 subjects: 5 females and 2 males. 

- The control group had 7 subjects: 4 females and 2 males. 
	The training group trained for  three 70 min sessions 3 times a week for 12 weeks. 

- 10 minute warm up which included walking for 4 min, a strength training warm-up for 3 min and five sets of 10 repetitions of ROM

- 20 min strength trianing

-aerobic training for 20-22 min 

-passive stretching. 


	There were two measurement sessions, one was before the study and the second was immediately after the 12 week training period.

- Gross Motor Function Measures (GMFM)

- Submaimal exercise intensity (submaximal VO2)

- Aerobic capacity peak VO2 and absolute peak VO2
	The training group showed significant reductions (P<.05) in submaximal VO2 at week 12.There was signifcant interaction effects for relative peak VO2, absolute peak VO2 and Ve. Total score of the GMFM significantly increased for the training group (p<.05).
	This study helps shows the benefits of combining strength and aerobic activity into a health program.
	That by working on aerobic activities that children with CP can improve their aerobic capacity. Combine this with strength training and it improved gross motor function and aerobic capacity. As children age and fatigue becomes more of an issue, this study shows that the combination of the training can lead to reduction of energy costs. There needs to be more research on a larger group to help us understand how the combination of aerobic activity and strength training affects children with CP.

	Blundell SW, Shepherd RB, Dean CM, Adams RD, and Cahill BM.

2003
Functional strength training in cerebral palsy: a pilot study of a group circuit training class for children aged 4-8 years. 
Clincial Rehabilitation.
	To determine the effects of intensive task-specific training on lower limb strength and functional performance in children with cerebral palsy. To see if a group circuit training class is feasable.
	They had 8 children (seven males, one female) who were between 4-8 years old. Seven had a diagnosis of spastic diplegia and one was diagnosed with sapstic/ataxic quadriplegia. They were all ambulatory. All subjects were below their 25th percentile for height and weight.
	The training was in a team like atmosphere. Circuits including functional training and exercises to improve lower extremity strength: treadmill walking, standing balance exercises (crouching to pick up items away from base of support), walking up and down ramps and stairs, closed chain exercises (lateral step-ups and step downs, sit to stands, leg press and heel raises). 
	Measurements were at baseline, 2 weeks later pre-test, after training period, then at an 8 week follow-up.

- Strength measurement using a hand-held dynamometer. Testing hip, knee, and ankle flexiors and extensors.

- Motor Assessment Scale: sit-to-stand, timed 10-m walk and the 2-minute walk test. Nine-hole peg test to measure motor control in reaching and placing objects.
	There was a significant increase in isometric strength overall between pre-test and post-test (P<.001). They found an increase in isometric strength in 7 out of 12 muscle groups (left and right hip flexors and extensors, left and right knee extensors and, right dorisflexors. An increase in left and right lateral step-up test, motor assessment scalse, minimum chair height test, and time taken to walk 10 m improved.
	This study shows that children can benefit from a group setting to increase fitness levels. It would also be interesting to see if a group setting would improve on self-image.
	This shows that task-oriented exercises can improve strength for children with CP and work towards improving functional performance. Issues with the study: small sample size, convenience sampling, the parents participated in the intervention who could have encouraged the child to do more at home during the study.

	Dodd J. Karen, Taylor F. Nicholas, and Graham Kerr H. 
2003

A randomized clinical trial of strength training in young people with cerebral palsy. 
Dvelopmental Medicine and Child Neurology.
	Objective of the study is to determine if a home-based strength-training program could 1) increase the strength of ankle plantarflexors, knee extensors, and hip extensors and 2) improve physical activity and walking ability in young people with spastic diplegic CP.
	- 21 children and adolescents with CP (11 females, 10 males). 

-Expiremental group: 4 males and 7 females, mean age of 12.7(2.8), GMFCS: level I (2), level II (2), level III (7). 

- Control group: six males and 4 females, mean age 13.5 (3.4), GMFCS level: level I (5), level II (3), and level III (2).
	The participants did bilateral heel raises, bilateral half squats with a ball between their lower back and the wall, and step-ups. They started with 8-12 repetitions of the exercise and three sets. The difficulty was increased by adding free weights to a backpack. The participants were instructed to do these exercises three times a week for six weeks.
	The measurements were taken at baseline, at six weeks, and at 18 weeks for follow-up.

- Strength of the ankle plantarflexors, knee extnsors, and hip extensors was assessed uing a hand-held dyanamometer.

- GMFM dimension D and E to measure change in activity

- Self-selected walking speed a timed 10 m walk
	Over the six weeks the expiremental group increased their combined ankle plantarflexor-knee extensor strength more than the control group (p = .046) and at 18 weeks (p = .041). There was a trend to increase total extensor strength in the experimental group compared to the control group at six weeks p=0.094 and 18 weeks p=.084. There was no significant interaction effect for the individual muscle groups.
	This shows that a home strengthening program can be beneficial. By educating the patient on the need for strength they can perform a program at home.
	That participating in a home exercise program can be beneficial and a great addition to a well rounded treatment program. I do not believe that home exercises are the only thing that these children need to be doing but that it helps with the overall goal of strength training. Concerns about the study: The sample size was too small even with them calcualting out the power. The study is also only 6 weeks and we know that strength can take up to 8 weeks to gain.

	Morton F. Jan, Brownlee Margaret, McFadyen K Angus.

2005

The effects of progressive resistance training for children with cerebral palsy. Clincial Rehabilitation.
	This study is aimed to investigate the effects of progressive resistance training of hamstrings and quadriceps muscles, with reguard to strength, muscle tone, and functional outcomes in bilaterally affected children with hypertonic cerebral pasly.
	Subjects had bilateral hypertonic CP 

- ages of 5-12 years old

They were able to ambulate with and without aids, and follow simple instructions. 

-4 boys and 4 girls all level III on the gross motor calssification system. 

- 7 children used AFOs

- 2 children used quadruped sticks, 

- 4 children used Kaye-walkers. 

- 1 child used elbow crutches only.
	The child was in the testing position (quadriceps sitting in a chair and hamstrings lying prone) they had an ankle weight on and would complete exercises in one position before changing to another. The limb was trained in varied positions at each session to reduce order effect.
	The measurements were given at baseline, after six weeks of training, and at four-week follow-up.

- GMFM Dimensions D and E

- 10-m timed walking test to test for self-selected walking speeds.

- Penny and Giles Transducer Myometer to measure strength in the quadriceps and hamstrings
	GMFM dimension E showed stastistically significant changes p =.02.

 Quadriceps and hamstring strength was statistically significant at p = .001 except for right quadricep strength.
	Benefits of hamstring and quadriceps strengthening can improve gross motor function in children with CP. With improved function they may choose to be more physically active.
	With the measurements increasing from baseline, peaking after treatment and then slowly decreasing at the follow up, I would agree that progressive resistance increased knee musculature strength and positively affected walking ability. I do not feel that this study was very clear on the intervention. I think I know what he did to strengthen but I am not positive thus it makes it hard to say that I would use this exact strengthening method.


