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Childhood Overweight

* Prevalence

— 17.1% children age 2-19 years

— 13.4% In children ages 2-5 years
« Economic Cost

— $127 million (1997-1999)
 Complications

— Hypertension

— Dyslipidemia

— Type 2 Diabetes

— Obstructive sleep apnea

Maziak, W., Ward, K., & Stockton, M. (2007). Childhood obesity: are we missing the big picture? Obesity Reviews, 1-8




Overweight Children become Obese Adults

E Preschool
[ School-age
B Adolescent

Age Group

National Institute for Health Care Management, Nov 2003




Early Prevention

“We must intensify our
efforts for early identification
and early prevention of
overweight and obesity, or
we are going to have the
first generation of children
who are not going to live as
long as their parents”.

George Blackburn, MD, Associate
Director, Division of Nutrition, Harvard
Medical School



BMI in Children

BMI is a weight for stature index
Valid indirect measure of body fat
Weight (kg) + stature (m)?
Does not identify source of weight
— fat mass vs. fat-free mass
BMI-for-age is recommended screening tool for

overweight in children

— Age and gender specific

— Consistent with adult index

— Correlates with clinical risk factors for CVD
— Requires series of accurate measurements

— Annual screening recommended

Freedman, D.S., Dietz, W.H., Srinivasan, S.R., & Berenson. G.S. (1999). The relation of overweight to cardiovascular risk
factors among children and adolescents. The Bogalusa Heart Study. Pediatrics, 103(6), 1175-1182.




BMI Classification in Children

Percentile Interpretation

< 5th % Underweight

5th — 84th % Normal

85th — 95th % At risk of overweight
“Overweight”

> 95th % Overweight
“Obese”

http://www.cdc.gov, American Medical Association. (2007). Appendix: Expert Committee Recommendations on the Assessment,
Prevention, and Treatment of Child and Adolescent Overweight and Obesity [Electronic Version]. Retrieved August 20, 2007 from
http://www.ama-assn.org/amal/pub/upload/mm/433/ped_obesity recs.pdf.




BMI Calculation Tools
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“2000” CDC Growth Charts
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Interpretation of BMI

Bml For Age Of

10 41 32 A3 13215 16 T 18 79 20
Age (yrs)

Student Information

Date of Measurement | Age (mos) | Height (in) | Weight (Ibs) | Weight (ozs) | BMI | BMI Percentile
12-15-1998 70.11 | 4775 | 55 _ | 16.96 | 84.36
11-15-1999 81.11 50 . 63 . | 17.72 | 87.15
11-15-2000 93.13 | 52.5 79 | 20.15 | 94 .42
11-15-2001 105.12 55 93.75 | | 21.79 95.53
12-17-2002 118.17 58.75 111.25 22 .66 94 .83
09-26-2003 127.46 60.5 118.75 22.81 | 93.4

http://www.panaonline.org/programs/khz/screening/624program/index.php
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School District of Phila. BMI Letter

http://www.phila.k12.pa.us/forms/M-157.pdf




Literature Review: Arkansas Growth
Screening Program, 2004

. Act 1220 (2003)

— 15t state to implement BMI mandate and publish
results

— Mandated annual BMI assessment and reporting
— Developed and pilot tested measurement protocol
— Trained community health nurses and school staff

— Procured standardized equipment for all schools

* 0.5% decrease in overweight, 20.9% to 20.4%, over 3
yrs.

 Replaced by Act 201 in February 2007
— BMI screening and reporting every other year
— 11% and 12t grades excluded
— Parents can opt out with written refusal

Arkansas Center for Health Improvement. The Arkansas Assessment of Childhood and Adolescent Obesity—Tracking
Progress: State Results Year 3 (Fall 2005-Spring 2006). Little Rock, AR: ACHI, August 2006.




Pennsylvania Growth Screening Program-
PANA Pilot Study, 2003

e Cross-section of 10 schools in Pennsylvania

» Assessment of Growth Screening Process
— 90% used balance beam
— 60% used lever on scale
— 60% used EPI Info for BMI documentation

e Comments

— “Computer access will save time.” Screening and
documentation time- consuming”.

— “Nurses should try to be as accurate as possible with
the screening.”




Growth Screening Program in Pennsylvania

e 2004: “Procedures for the Growth Screening Program for
Pennsylvania’s School Age population”

Obtain accurate height and weight measurements
Determine exact age
Calculate BMI and graph on the “2000” CDC charts
Provide BMI letter to parents
Encourage parents to share with health care provider
— Referral if necessary
e Tiered implementation
— 2005 - 2006: Grades K-4
— 2006 - 2007: Grade K-8
— 2007-2008: Grades 9-12
e School District of Philadelphia
— Measurements every other year by school nurse

Pennsylvania Department of Health. (2005). Procedures for the Growth Screening Program for Pennsylvania's school-age
population [Electronic Version], 36. Retrieved September 6, 2005 from
http://www.dsf.health.state.pa.us/health/lib/health/schoolhealth/GrowthManual061604.pdf




Accuracy In Measurements

Recommended protocols should be followed

Poor standardization of technique increases potential for
error

Error in BMI calculation:
— Inaccurate measurement technique
« Children frequently measured incorrectly
e Stature iIs most common source of error
— Equipment failure
— Failure to record/plot data correctly
« Miscalculation of age
* Miscalculation of BMI percentile

Lipman T.H., Hench K.D., Benyi, T., Delaune, J., Gilluly, K.A., Johnson, L., et al. (2004). A multicentre randomised
controlled trial of an intervention to improve the accuracy of linear growth measurement. Arch Dis Child, 89, 342-346




Evaluation of Growth Measurement by
Primary Care Providers (Lipman et al, 2004)

Percentage of Children Measured Percentage of Children Measured
with Correct Technique Accurately

Lipman T.H., Hench K.D., Benyi, T., Delaune, J., Gilluly, K.A., Johnson, L., et al. (2004). A multicentre randomised controlled trial
of an intervention to improve the accuracy of linear growth measurement. Arch Dis Child, 89, 342-346.




Growth Screening Research Project

Convenience sample of 18 school nurses

Approved by Institutional Review Board of Drexel
University and supported by the Philadelphia School
District and Office of Catholic Education

One group pretest posttest study

2 Phases

— Phase 1: Preliminary survey

— Phase 2
» Baseline assessment
» Professional Development Program (PDP)
* Follow up




Specific Aims

« To evaluate current knowledge, attitudes, and growth
screening practices including measurement equipment,
technique, and BMI documentation among school
nurses.

To determine the impact of a professional development
program on knowledge, attitudes, and standardization of
growth screening practices including measurement
equipment, techniqgue and BMI documentation among
school nurses.




Assumptions

School nurses understand that there is a process for
growth screening.

The growth screening process Is not standardized
among school nurses in parochial schools in the
School District of Philadelphia.

A professional development program will improve
knowledge and skills regarding growth screening
among school nurses.

School nurses will agree to be observed because the
investigator is a registered nurse.




Limitations

No control group

Convenience sample of school nurses assigned to
Philadelphia parochial schools

Recruitment/Enroliment

— Low response rate

— Change in behavior in anticipation of study

— May have participated in other related programs

Limited budget of the project prevented purchase of new
measurement equipment or computers

Investigator did not have experience as school nurse
Instruments were not previously tested




Methods

e Preliminary survey
e Baseline Assessment
— Knowledge
— Attitudes (Growth Screening Questionnaire)
— In-school observation using checklists
 Measurement equipment
 Measurement technique
 Documentation of BMI
* Professional Development Program (PDP)
— Mandatory for participants to attend one training

— Reviewed equipment, technique and BMI
documentation

— Provided resource binder
— Demonstrated EZ BMI Percentile Calculator
— Post Knowledge Assessment and PDP Evaluation




Methods

e Part 2 of Professional Development Program
— Provided calibration devices for equipment
— Provided CD with “EZ BMI” Percentile Calculator
— Provided CD with Nutrition Presentations

* Follow- up
— In-school observations same as baseline assessment
— Post Growth Screening Questionnaire




Weight Measurement Equipment

e Not Recommended e Recommended

— Spring-coiled — Balance beam
— Personal or bathroom or digital

scales Maintenance
— Check daily
— Zero

— Calibrate with
weights

Replace or fix if
Inoperable or
Inaccurate




Stature Measurement Equipment

e Not Recommended e Recommended

— Stadiometer
* Right angled head piece
» Wall-mounted or portable

Winch, A. E. (2002). Ask the expert: Obtaining accurate growth measurements in children. Journal for Specialists in Pediatric
Nursing, 7(4),166-169.




Protocol for Weight Measurement

Ensure privacy

Shoes off

Zero scale before each measurement
Child stands on center of scale platform

Measure to the nearest ¥4 Ib
(0.1kg)

Record average of two measurements

Gance-Cleveland, B., & Bushmiaer, M. (2005). Arkansas school nurses’ role in statewide assessment of body mass
index to screen for overweight children and adolescents. The Journal of School Nursing, 21(2), 64-69




Protocol for Stature Measurement

Heels, buttocks,
shoulders and head
touching flat surface

Head in the Frankfort
Plane

Subject looks straight
ahead and inhales

Lower head piece

Measure to the nearest
1/8th inch (0.1cm)

Record average of two
measurements

http://www.cdc.gov

Gance-Cleveland, B., & Bushmiaer, M. (2005). Arkansas school nurses’ role in statewide assessment of body mass index
to screen for overweight children and adolescents. The Journal of School Nursing, 21(2), 64-69.




Common Errors in Measurement Technique

 Weight
— Shoes
— Not zeroing scale before measurement
— Measurement not repeated
« Height
— Shoes
— Posture
— Head not in Frankfort Plane
— Measurement not assessed at eye level
— Measurement not repeated

Lipman T.H., Hench K.D., Benyi, T., Delaune, J., Gilluly, K.A., Johnson, L., et al. (2004). A multicentre randomised
controlled trial of an intervention to improve the accuracy of linear growth measurement. Arch Dis Child, 89, 342-346




Results/Discussion

e Three poster presentations

— “Perceptions and Practices of School Nurses
regarding growth measurements” NASN (National
Association of School Nurses) - July 1, 2006

— “Growth measurement knowledge and practices of
school nurses” ISBNPA (International Society for
Behavioral Nutrition and Physical Activity) - July 15,
2006

— “Knowledge and practices of school nurses regarding
growth measurement” APHA (American Public Health
Association) - November 7, 2006




Enrollment

Enrollment
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Figure 1. Enrollment: Number of participants who were invited, recruited, attended PDP (5 participants declined PDP), and
completed follow-up (2 participants no longer assigned to parochial schools).




Demographics

Table 1. Demographics (n=25) *Incomplete Data
Variable n (%)

Ethnicity
African American 6 (24)
Caucasian 17 (68)

Age
36-45 5 (20)
46-55 15 (60)
56-65 5 (20)

Gender
Female 24 (96)
Male 1(4)

Education *

Bachelors Degree 6 (26)
Masters Degree 16 (70)

Nurse Practitioner 1(4)

Years as School Nurse*
1-10 9 (41)
11-15 6 (27)
> 15 7 (32)




Research Question #1

Hypothesis:

A professional development
program will significantly increase
knowledge of growth screening
practices including measurement
equipment, technique, and BMI
documentation among school
nurses.

Research gquestion #1.:

Does a professional development
program result in increased
knowledge of recommended
growth screening practices
iIncluding measurement
equipment, technique and BMI
documentation among school
nurses?

Mean Total Score

Knowledge Assessment (n=20)

Figure 2. Comparison of total mean scores for pre (
and post (13.35 + 1.76) for knowledge assessments, p

9.10 £ 2.36)
<.0001.




Knowledge Assessment: Pre vs. Post

Table 2. Knowledge Assessment : Pre vs. Post (n=20 )

Question/Answer

Pretest
subjects
correct
n (%)

Posttest
subjects
correct
n (%)

2. Calibration of the scale is done by testingdtale with
standard weights.

8 (40)

16 (80)

0.0114*

6. Calibration of the instrument used for measuhamht is
done by measuring a calibration rod.

10 (50)

20 (100)

0.0019*

7. How often should calibration of the instrumemt ineasuring
height be performed? Once a month.

11 (55)

20 (100)

0.0039*

11. Height measurement should be assessed atveye le

14 (70)

19 (95)

0.0253*

12. During the height measurement, the studentldhook
straight ahead, stretch up as far as possible, lketbpheels on
the ground, and take a deep breath.

14 (70)

19 (95)

0.0253*

13. The Frankfort Plane is an imaginary line rugrtirough the
external ear opening and side of the orbital bone.

2 (10)

12 (60)

0.0075*

9. A common height measurement error is head natipoed in
Frankfort Plane.

2 (10)

9 (45)

0.0082*

14. BMI-for-age is a tool used to diagnose overiweand at
risk for overweight in children. False

2 (10)

12 (60)

0.0016*

*Statistically significant at p<0.05.




Research Question 2

Table 3. Perceptions Regarding Growth Screening Prdices :

Hypothesis :

e A professional
development program will
Improve the attitudes of
school nurses about
growth screening
practices.

Research question:

e Does a professional
development program
Improve the attitudes of
school nurses about
growth screening
practices?

Pre vs. Post (n= 20)

Questions/Answers

Pretest
n (%)

Posttest
n (%)

9. Do you think the instrument
you use for measuring weight is
accurate?

14 (77)

18 (100)

16. Do you think the equipment
you use for measuring height is
accurate?

10 (56)

17 (89)

23. Do you feel the accuracy of
height and weight
measurements taken by school
nurses can be improved?

12 (67)

14 (77)

29. Would you be interested in
attending future professional
development programs on
growth screening?

Yes

No

Don’t know

14 (74)
3 (16)
2 (11)

17 (89)
ING))
1(5)

30. How often would you like to
attend professional development
programs on growth screening?
Once a year

Every two years

Every five years

Other (as needed)

9 (53)
5 (29)
1 (6)
X))

8 (42)
8 (42)
2 (11)
13




Research Question #3

Hypothesis:

A professional development
program on growth screening will
standardize growth screening
practices including measurement
equipment, technique, and BMI
documentation among school
nurses as demonstrated by a
significant increase in the number of
participants who follow
recommended protocols and at
least 50% of participants who use
the EZ BMI percentile calculator.

Research guestion:

Does a professional development
program result in increased
knowledge of recommended growth
screening practices including
measurement equipment, technique
and BMI documentation among
school nurses?

Table 4. Observation of Measurement Equipment and

Technique : Pre vs, Po
ltem

t (n=20)
Pretest
subjects
correct
n (%)

Posttest
subjects
correct
n (%)

P

2. Head-piece
attached, easily
movable and
perpendicular to
stadiometer

13 (72)

17 (94)

0.0455*

1. Zero scale befor
Measurement

16 (89)

0.0001*

4. Position head in
the Frankfort Plane

6 (33)

0.0312*

6. Assess
measurement at
eye level to the
nearest 0.1 cm

15 (83)

0.0023*

*Statistically significant at p < 0.05




Observations of Measurement
Equipment and Technique

Observation of Weight Measurement Equipment Observation of Stature Measurement Equipment
(n=18) (n=18)

5.28

Mean Total Score
Mean Total Score

Pre

Figure 3. Comparison of total mean scores for pre ( 5.44 + 0.62) and post Figure 4. Comparison of total mean scores for pre ( 4.39 + 1.97) and post
(5.72 £ 0.57) observation of weight measurement equ  ipment, p=0.0962. (5.28 + 1.23) observation of stature measurement equ  ipment, p=0.0722.

Observation of Stature Measurement

Observation of Weight Measurement Technique .
Technique (n=18)

(n=18)

Mean Total Score
O RrP N W N O O N

Mean Total Score

W Pre O Post B Pre O Post Post

Figure 5. Comparison of total mean scores for pre ( 2.94 + 0.42) and post Figure 6. Comparison of total mean scores for pre (  2.56 + 1.04)
(3.94 £ 0.87) observations of weight measurementtec  hnique. p< 0.0001. and post (4.11 + 0.1.49) observation of stature tec  hnique. p=0.0013.




Summary/Conclusion

No known studies exist that aim to standardize growth
screening practices among school nurses

School nurses are very knowledgeable and skilled in
growth measurements

Discrepancies likely exist between self-report and
observation of growth screening practices

In-school observations should be conducted prior to
Implementation of BMI screening

A Professional Development Program can significantly
Improve knowledge and measurement technigue among
school nurses

Effective implementation of a BMI screening and
reporting program requires funding, adequate resources,
training of staff and proper measurement equipment




Recommendations for Future Research

Examine barriers to recruitment
Repeat study with a control group

Perform in-school assessments of equipment at all
schools

Assess reliability and accuracy of measurements
Standardize measurement equipment

Provide calibration instruments for all involved schools
Provide all participants with a computer

Examine the perceptions of school nurses regarding BMI
screening programs, childhood overweight and the
Impact on growth screening practices

Offer training and periodic re-training to all pertinent staff
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