Best Practices for Prevention in SBHCs

Louisiana's Preventive Services Improvement Initiative
Screening for High Blood Pressure (BP)
BACKGROUND

Research has confirmed that primary hypertension is detectable in children and occurs commonly. Data on healthy adolescents demonstrated “hypertension in ~30% of overweight children (BMI > 95th percentile).” The long-term health risks for hypertensive children and adolescents are significant. Therefore it is critical to detect elevated blood pressures early. Body size is the major determinant for elevated blood pressure (BP) among children and adolescents. 

CRITERIA  

All children and adolescents 

AGE OF INITIATION

Three years of age

FREQUENCY

At a minimum blood pressure screening should be done annually. 
HYPERTENSIVE SCREENING FORM

Using the Hypertension Screening Form (page 5 of this document), complete the student’s vital signs including height, weight, body mass index (BMI), BMI percentage and blood pressure percentage.  To calculate the BMI, use the formula listed on the Stature-for-age and Weight-for-age percentiles chart (otherwise known as growth chart) which is appropriate for gender: weight (lb) ÷ stature (in) ÷ stature (in) × 703 or weight (kg) ÷ stature (cm) ÷ stature (cm) × 10,000.  To calculate the BMI percentage, use the Body mass index-for-age percentiles chart which is appropriate for gender plotting the student’s age and BMI.  Record these calculations in the top portion of the Hypertensive Screening Form.  Continue the screening as listed below and record information on the Hypertensive Screening Form.

TEST

Measurement of Blood Pressure (BP)

   Student should:

· Sit quietly for 5 minutes before measurement.

· Refrain from smoking or ingesting caffeine for 30 minutes prior to measurement.

· Be seated with feet flat on floor, back and arm supported and arm at heart level. (The right arm is the preferred arm for measuring BP.)

   Clinician should:

· Use a manual sphygmomanometer as opposed to using oscillometric devices.

· Use the appropriate size cuff for the patient; the bladder should encircle at least 80% of the upper arm. (Use of a cuff too small will falsely elevate measurements and use of a cuff too large will falsely lower measurements.)

· If the BP is >90th percentile or > 120/80 (using the highest reading for gender, age, and height on the quick glance chart), the BP should be repeated twice during the same office visit at least two minutes apart. Using the three measurements, obtain an average systolic BP (SBP) and diastolic BP (DBP).

· DBP is defined as the fifth Korotkoff (K5) sound, which is when the Korotkoff sounds disappear.

Use of BP Charts

1. Use the standard height charts to determine the height percentile. 

Height charts can be found at www.cdc.gov/growthcharts.

2. Measure and record the child’s SBP and DBP.

3. Use the Blood Pressure Quick Glance Chart to determine if the child’s BP is elevated.

4. If child’s blood pressure is elevated using the Blood Pressure Quick Glance Chart, then use the correct gender table for SBP and DBP. 

Expanded BP tables can be found on pages 7-10 of this document or at: http://pediatrics.aappublications.org/cgi/content/full/114/2/S2/555/T3 for boys

http://pediatrics.aappublications.org/cgi/content/full/114/2/S2/555/T4 for girls          

5. Find the child’s age on the left side of the table. Follow the age row horizontally across the table to the intersection of the line for the height percentile (vertical column).

6. There, find the 50th, 90th, 95th, and 99th percentiles for SBP in the left columns and for DBP in the right columns. 

FOLLOW-UP (See attached Blood Pressure Screening Protocol Flow Chart-Attachment1)

If on the initial visit, the average SBP and DBP are <90th percentile, recheck in 1 year.

If on the initial visit the average SBP or DBP is ( 90th - 99th percentile:
Repeat the BP twice more within the next 2 weeks. 

Refer to the SBHC NP or MD if SBP or DBP ( 90th percentile on three or more occasions.  

Adolescents with BP (120/80 mmHg but <95th percentile on 3 or more occasions should be considered prehypertensive and referred to the SBHC NP or MD as well.

Lab testing (see lab test outline) should be initiated following 3rd BP screening if patient considered suspected hypertensive (BP > 95 percentile on 3 or more occasions). 

If the average SBP or DBP is >99th percentile: 

Promptly refer to SBHC NP or MD for evaluation and therapy.  Lab testing (see lab test outline) should be initiated immediately.

If the student is symptomatic, immediately refer as treatment is indicated.
DIAGNOSIS

Normal Blood Pressure: SBP and DBP <90th percentile for gender, age, and height. 

Prehypertension: SBP and/or DBP (90th percentile for gender, age, and height but <95th percentile on (3 separate occasions.  As with adults, adolescents with BP (120/80 mmHg but <95th percentile on (3 separate occasions should be considered prehypertensive as well.  

Suspected Hypertension: SBP and/or DBP >95th percentile for gender, age, and height measured on (3 separate occasions.   

TREATMENT  

Prehypertension

Complete comprehensive exam.  Prehypertension is an indication for lifestyle modification. Counsel patient on lifestyle modification: weight reduction, salt restriction, exercise program, discontinue alcohol, tobacco and illegal drugs. Learn healthy ways to deal with stress.  RECHECK BP in 6 MONTHS and EVERY 6 MONTHS until returns to WNL or patient exhibits further signs of HTN.

Patient should be added to Program Participant Log (page 14) with date, name, blood pressure percentile, lab(s) and date ordered if applicable, diagnosis, external referral if applicable, date for pre-test and post-test and follow-up.  See explanation below about pre-test/post-test.

Suspected Hypertension

Complete HTN Panel.  Complete comprehensive exam.  Counsel patient on lifestyle modification (see above).  RECHECK BP in 3 MONTHS and EVERY 3 MONTHS until returns to WNL or patient exhibits further signs of HTN.  Patient should be referred to their primary care physician (or other qualified clinicians) with the results of their HTN panel for further evaluation and treatment. Clinicians should refer to The Fourth Report of the Diagnosis, Evaluation, and Treatment of High Blood Pressure in Children and Adolescents referenced below for information on clinical evaluation of confirmed hypertension and specific treatment guidelines. 

Patient should be added to Program Participant Log (page 14) with date, name, blood pressure percentile, lab(s) and date ordered if applicable, diagnosis, external referral if applicable, date for pre-test and post-test and follow-up.  See explanation below about pre-test/post-test.

PRE-TEST/POST-TEST PROCEDURE
For any middle or high school patient put on the Program Participant Log, a pre-test (page 18) should be given on the date the patient is put on the log.  Once the pre-test is completed, the answer sheets (pages 19-20) should be given to the patient and the provider should review the information with the student in conjunction with lifestyle counseling as appropriate.  The completed pre-test should be put in the patient’s chart.  A post-test is given to middle or high school patients on or around the 6-month follow-up visit.  Once the patient has completed the post-test, both tests are stapled together and sent to OPH with the next quarterly report.  Please make sure the student identifier is completed for both tests.

REFERENCES

National High Blood Pressure Education Program Working Group on High Blood Pressure in Children and Adolescents. The Fourth Report of the Diagnosis, Evaluation, and Treatment of High Blood Pressure in Children and Adolescents. Pediatrics. 2004; 114:555-576   http://pediatrics.aappublications.org/cgi/content/full/114/2/S2/555
Attachment 1
Blood Pressure Screening Protocol Flow Chart


__________ School Based Health Center

Hypertensive Screening Form

Diagnosis Code V81.1

(Based on National Heart, Lung, and Blood Institute BP guidelines for children and adolescents)

Name:________________________________________      ID#_________      DOB:_______________ 

Grade:           Sex: M   F     Race:  White   Black   Hispanic   Am. Ind.   Asian/Pac. Islander 
*All visits within a two-week period

Visit #1:       Date____________
T:________
P:______   R:______   Ht:_______

Initials______

Wt:________
BMI:________     BMI %:______    90% BP:_________   95% BP:_________   99% BP:_______


	1st  BP  
	2nd  BP (@ LEAST 2 MIN. AFTER 1st BP)
	3rd  BP (@ LEAST 2 MIN. AFTER 2nd BP)
	AVERAGE

	Systolic   ________  

Diastolic  ________  
	Systolic  __________


Diastolic  _________
	Systolic    ________

Diastolic  ________
	=__________

=_________


Note:  If SBP or DBP is ≥ 90th % or Stage 1 (95 -99% plus 5mm Hg), repeat BP twice within next 2 weeks.  Stage 2 (>99th% plus 5 mm Hg) or symptomatic, PROMPTLY refer to SBHC NP or MD for eval. and tx.
Visit #2:   Date____________    P:________
    Systolic   ________    Diastolic    ________    Initials______     

Visit #3:   Date____________    P:________
    Systolic   ________    Diastolic    ________    Initials______     

Diagnosis:

 Normal Blood Pressure:  SBP and DBP, <90th percentile for gender, age, and height
 Prehypertension:  SBP or DBP ≥ 90th % but < 95th % on ≥ 3 occasions or BP ≥ 120/80 but 

    < 95th % on ≥ 3 occasions. (or does not meet HTN requirement below) – Refer to SBHC NP or MD

 Suspected Hypertension:  SBP and/or DBP ≥ 95th % on ≥ 3 occasions – Refer to SBHC NP or MD

Treatment:

Prehypertension:  Refer to SBHC NP or MD.  

RECHECK BP in 6 MONTHS and EVERY 6 MONTHS 

until returns to WNL or patient exhibits further signs of HTN.
Suspected Hypertension:  Refer to SBHC NP or MD. Complete 

HTN Panel; See The Fourth Report of the Diagnosis, Evaluation, 

and Treatment of High Blood Pressure in Children in Adolescents.  

Pediatrics. 2004:  114:555-576.
RECHECK BP in 3 MONTHS and EVERY 3 MONTHS 

until returns to WNL or patient exhibits further signs of HTN.
 To Program Participant Log (if Pre-hypertension or Suspected HTN)
 Identifying Sticker to Medical Record (inside front jacket)—if added to Program Participant Log
 Pre-test      Post-test

Lab Testing Ordered:  complete HTN panel   other___________________________________

Lab Test Results:
________________________________________________________________________

Follow-Up Visit: ________________________________________________________________________

Comments:  ____________________________________________________________________________

External Referral:  Yes / No   To: __________________________________________
Date: __________

Provider Signature: ____________________________________________________
             
Blood Pressure Quick Glance

(Shows blood pressure at 90% for 25th, 50th, 75th & 90th percentile of height)

This sheet should not be used in place of the COMPLETE Blood Pressure Charts (see pages 7-10), it is only to be used in conjunction with them.  These charts provide easy reference to determine if the initial blood pressure is elevated or not. If the screening SBP or DBP is ≥ the SBP or DBP on this chart based on the student’s height percentile, then refer to the complete Blood Pressure Charts to further assess the student as per the Screening for High Blood Pressure Best Practice.
	Girl’s Age


	25% Height
	50% Height
	75% Height
	90% Height

	4
	103/65
	104/66
	106/67
	107/67

	5
	105/67
	106/68
	107/69
	109/69

	6
	106/69
	108/70
	109/70
	110/71

	7
	108/70
	109/71
	111/72
	112/72

	8
	110/71
	111/72
	113/73
	114/74

	9
	112/72
	113/73
	114/74
	116/75

	10
	114/73
	115/74
	116/75
	118/76

	11
	116/74
	117/75
	118/76
	119/77

	12
	117/75
	119/76
	120/77
	120/78 

	13
	119/76
	120/77 
	120/78 
	120/79 

	14
	120/77 
	120/78 
	120/79 
	120/80 

	15
	120/78 
	120/79 
	120/80 
	120/80 

	16
	120/79 
	120/80 
	120/80 
	120/80 

	17
	120/79 
	120/80 
	120/80 
	120/80 


	Boy’s Age
	25% Height
	50% Height


	75% Height
	90% Height

	4
	105/64
	107/65
	109/66
	110/66

	5
	106/67
	108/68
	110/69
	111/69

	6
	108/69
	110/70
	111/71
	113/72

	7
	109/71
	111/72
	113/73
	114/74

	8
	110/72
	112/73
	114/74
	115/75

	9
	112/74
	114/75
	115/76
	117/76

	10
	114/74
	115/75
	117/76
	119/77

	11
	115/75
	117/76
	119/77
	120/78

	12
	118/75
	120/76
	120/77
	120/78 

	13
	120/76
	120/77 
	120/78 
	120/79 

	14
	120/77 
	120/78 
	120/79 
	120/79 

	15
	120/78 
	120/79 
	120/80 
	120/80 

	16
	120/79 
	120/80 
	120/80 
	120/80 

	17
	120/80 
	120/80 
	120/80 
	120/80 


 BP Levels for Boys by Age and Height Percentile
	Age, y
	BP Percentile
	SBP, mm Hg



	DBP, mm Hg




	
	
	Percentile of Height



	Percentile of Height




	
	
	5th
	10th
	25th
	50th
	75th
	90th
	95th
	5th
	10th
	25th
	50th
	75th
	90th
	95th

	


	1
	50th
	80
	81
	83
	85
	87
	88
	89
	34
	35
	36
	37
	38
	39
	39
	
	
	
	
	
	
	
	
	
	
	
	

	
	90th
	94
	95
	97
	99
	100
	102
	103
	49
	50
	51
	52
	53
	53
	54
	
	
	
	
	
	
	
	
	
	
	
	

	
	95th
	98
	99
	101
	103
	104
	106
	106
	54
	54
	55
	56
	57
	58
	58
	
	
	
	
	
	
	
	
	
	
	
	

	

	99th



	105



	106



	108



	110



	112



	113



	114



	61



	62



	63



	64



	65



	66



	66



	
	
	
	
	
	
	
	
	
	
	
	

	2
	50th
	84
	85
	87
	88
	90
	92
	92
	39
	40
	41
	42
	43
	44
	44
	
	
	
	
	
	
	
	
	
	
	
	

	
	90th
	97
	99
	100
	102
	104
	105
	106
	54
	55
	56
	57
	58
	58
	59
	
	
	
	
	
	
	
	
	
	
	
	

	
	95th
	101
	102
	104
	106
	108
	109
	110
	59
	59
	60
	61
	62
	63
	63
	
	
	
	
	
	
	
	
	
	
	
	

	

	99th



	109



	110



	111



	113



	115



	117



	117



	66



	67



	68



	69



	70



	71



	71



	
	
	
	
	
	
	
	
	
	
	
	

	3
	50th
	86
	87
	89
	91
	93
	94
	95
	44
	44
	45
	46
	47
	48
	48
	
	
	
	
	
	
	
	
	
	
	
	

	
	90th
	100
	101
	103
	105
	107
	108
	109
	59
	59
	60
	61
	62
	63
	63
	
	
	
	
	
	
	
	
	
	
	
	

	
	95th
	104
	105
	107
	109
	110
	112
	113
	63
	63
	64
	65
	66
	67
	67
	
	
	
	
	
	
	
	
	
	
	
	

	

	99th



	111



	112



	114



	116



	118



	119



	120



	71



	71



	72



	73



	74



	75



	75



	
	
	
	
	
	
	
	
	
	
	
	

	4
	50th
	88
	89
	91
	93
	95
	96
	97
	47
	48
	49
	50
	51
	51
	52
	
	
	
	
	
	
	
	
	
	
	
	

	
	90th
	102
	103
	105
	107
	109
	110
	111
	62
	63
	64
	65
	66
	66
	67
	
	
	
	
	
	
	
	
	
	
	
	

	
	95th
	106
	107
	109
	111
	112
	114
	115
	66
	67
	68
	69
	70
	71
	71
	
	
	
	
	
	
	
	
	
	
	
	

	

	99th



	113



	114



	116



	118



	120



	121



	122



	74



	75



	76



	77



	78



	78



	79



	
	
	
	
	
	
	
	
	
	
	
	

	5
	50th
	90
	91
	93
	95
	96
	98
	98
	50
	51
	52
	53
	54
	55
	55
	
	
	
	
	
	
	
	
	
	
	
	

	
	90th
	104
	105
	106
	108
	110
	111
	112
	65
	66
	67
	68
	69
	69
	70
	
	
	
	
	
	
	
	
	
	
	
	

	
	95th
	108
	109
	110
	112
	114
	115
	116
	69
	70
	71
	72
	73
	74
	74
	
	
	
	
	
	
	
	
	
	
	
	

	

	99th



	115



	116



	118



	120



	121



	123



	123



	77



	78



	79



	80



	81



	81



	82



	
	
	
	
	
	
	
	
	
	
	
	

	6
	50th
	91
	92
	94
	96
	98
	99
	100
	53
	53
	54
	55
	56
	57
	57
	
	
	
	
	
	
	
	
	
	
	
	

	
	90th
	105
	106
	108
	110
	111
	113
	113
	68
	68
	69
	70
	71
	72
	72
	
	
	
	
	
	
	
	
	
	
	
	

	
	95th
	109
	110
	112
	114
	115
	117
	117
	72
	72
	73
	74
	75
	76
	76
	
	
	
	
	
	
	
	
	
	
	
	

	

	99th



	116



	117



	119



	121



	123



	124



	125



	80



	80



	81



	82



	83



	84



	84



	
	
	
	
	
	
	
	
	
	
	
	

	7
	50th
	92
	94
	95
	97
	99
	100
	101
	55
	55
	56
	57
	58
	59
	59
	
	
	
	
	
	
	
	
	
	
	
	

	
	90th
	106
	107
	109
	111
	113
	114
	115
	70
	70
	71
	72
	73
	74
	74
	
	
	
	
	
	
	
	
	
	
	
	

	
	95th
	110
	111
	113
	115
	117
	118
	119
	74
	74
	75
	76
	77
	78
	78
	
	
	
	
	
	
	
	
	
	
	
	

	

	99th



	117



	118



	120



	122



	124



	125



	126



	82



	82



	83



	84



	85



	86



	86



	
	
	
	
	
	
	
	
	
	
	
	

	8
	50th
	94
	95
	97
	99
	100
	102
	102
	56
	57
	58
	59
	60
	60
	61
	
	
	
	
	
	
	
	
	
	
	
	

	
	90th
	107
	109
	110
	112
	114
	115
	116
	71
	72
	72
	73
	74
	75
	76
	
	
	
	
	
	
	
	
	
	
	
	

	
	95th
	111
	112
	114
	116
	118
	119
	120
	75
	76
	77
	78
	79
	79
	80
	
	
	
	
	
	
	
	
	
	
	
	

	

	99th



	119



	120



	122



	123



	125



	127



	127



	83



	84



	85



	86



	87



	87



	88



	
	
	
	
	
	
	
	
	
	
	
	

	9
	50th
	95
	96
	98
	100
	102
	103
	104
	57
	58
	59
	60
	61
	61
	62
	
	
	
	
	
	
	
	
	
	
	
	

	
	90th
	109
	110
	112
	114
	115
	117
	118
	72
	73
	74
	75
	76
	76
	77
	
	
	
	
	
	
	
	
	
	
	
	

	
	95th
	113
	114
	116
	118
	119
	121
	121
	76
	77
	78
	79
	80
	81
	81
	
	
	
	
	
	
	
	
	
	
	
	

	

	99th



	120



	121



	123



	125



	127



	128



	129



	84



	85



	86



	87



	88



	88



	89



	
	
	
	
	
	
	
	
	
	
	
	

	10
	50th
	97
	98
	100
	102
	103
	105
	106
	58
	59
	60
	61
	61
	62
	63
	
	
	
	
	
	
	
	
	
	
	
	

	
	90th
	111
	112
	114
	115
	117
	119
	119
	73
	73
	74
	75
	76
	77
	78
	
	
	
	
	
	
	
	
	
	
	
	

	
	95th
	115
	116
	117
	119
	121
	122
	123
	77
	78
	79
	80
	81
	81
	82
	
	
	
	
	
	
	
	
	
	
	
	

	

	99th



	122



	123



	125



	127



	128



	130



	130



	85



	86



	86



	88



	88



	89



	90



	
	
	
	
	
	
	
	
	
	
	
	

	11
	50th
	99
	100
	102
	104
	105
	107
	107
	59
	59
	60
	61
	62
	63
	63
	
	
	
	
	
	
	
	
	
	
	
	

	
	90th
	113
	114
	115
	117
	119
	120
	121
	74
	74
	75
	76
	77
	78
	78
	
	
	
	
	
	
	
	
	
	
	
	

	
	95th
	117
	118
	119
	121
	123
	124
	125
	78
	78
	79
	80
	81
	82
	82
	
	
	
	
	
	
	
	
	
	
	
	

	

	99th



	124



	125



	127



	129



	130



	132



	132



	86



	86



	87



	88



	89



	90



	90



	
	
	
	
	
	
	
	
	
	
	
	

	12
	50th
	101
	102
	104
	106
	108
	109
	110
	59
	60
	61
	62
	63
	63
	64
	
	
	
	
	
	
	
	
	
	
	
	

	
	90th
	115
	116
	118
	120
	121
	123
	123
	74
	75
	75
	76
	77
	78
	79
	
	
	
	
	
	
	
	
	
	
	
	

	
	95th
	119
	120
	122
	123
	125
	127
	127
	78
	79
	80
	81
	82
	82
	83
	
	
	
	
	
	
	
	
	
	
	
	

	

	99th



	126



	127



	129



	131



	133



	134



	135



	86



	87



	88



	89



	90



	90



	91



	
	
	
	
	
	
	
	
	
	
	
	

	13
	50th
	104
	105
	106
	108
	110
	111
	112
	60
	60
	61
	62
	63
	64
	64
	
	
	
	
	
	
	
	
	
	
	
	

	
	90th
	117
	118
	120
	122
	124
	125
	126
	75
	75
	76
	77
	78
	79
	79
	
	
	
	
	
	
	
	
	
	
	
	

	
	95th
	121
	122
	124
	126
	128
	129
	130
	79
	79
	80
	81
	82
	83
	83
	
	
	
	
	
	
	
	
	
	
	
	

	

	99th



	128



	130



	131



	133



	135



	136



	137



	87



	87



	88



	89



	90



	91



	91



	
	
	
	
	
	
	
	
	
	
	
	

	14
	50th
	106
	107
	109
	111
	113
	114
	115
	60
	61
	62
	63
	64
	65
	65
	
	
	
	
	
	
	
	
	
	
	
	

	
	90th
	120
	121
	123
	125
	126
	128
	128
	75
	76
	77
	78
	79
	79
	80
	
	
	
	
	
	
	
	
	
	
	
	

	
	95th
	124
	125
	127
	128
	130
	132
	132
	80
	80
	81
	82
	83
	84
	84
	
	
	
	
	
	
	
	
	
	
	
	

	

	99th



	131



	132



	134



	136



	138



	139



	140



	87



	88



	89



	90



	91



	92



	92



	
	
	
	
	
	
	
	
	
	
	
	

	15
	50th
	109
	110
	112
	113
	115
	117
	117
	61
	62
	63
	64
	65
	66
	66
	
	
	
	
	
	
	
	
	
	
	
	

	
	90th
	122
	124
	125
	127
	129
	130
	131
	76
	77
	78
	79
	80
	80
	81
	
	
	
	
	
	
	
	
	
	
	
	

	
	95th
	126
	127
	129
	131
	133
	134
	135
	81
	81
	82
	83
	84
	85
	85
	
	
	
	
	
	
	
	
	
	
	
	

	

	99th



	134



	135



	136



	138



	140



	142



	142



	88



	89



	90



	91



	92



	93



	93



	
	
	
	
	
	
	
	
	
	
	
	

	16
	50th
	111
	112
	114
	116
	118
	119
	120
	63
	63
	64
	65
	66
	67
	67
	
	
	
	
	
	
	
	
	
	
	
	

	
	90th
	125
	126
	128
	130
	131
	133
	134
	78
	78
	79
	80
	81
	82
	82
	
	
	
	
	
	
	
	
	
	
	
	

	
	95th
	129
	130
	132
	134
	135
	137
	137
	82
	83
	83
	84
	85
	86
	87
	
	
	
	
	
	
	
	
	
	
	
	

	

	99th



	136



	137



	139



	141



	143



	144



	145



	90



	90



	91



	92



	93



	94



	94



	
	
	
	
	
	
	
	
	
	
	
	

	17
	50th
	114
	115
	116
	118
	120
	121
	122
	65
	66
	66
	67
	68
	69
	70
	
	
	
	
	
	
	
	
	
	
	
	

	
	90th
	127
	128
	130
	132
	134
	135
	136
	80
	80
	81
	82
	83
	84
	84
	
	
	
	
	
	
	
	
	
	
	
	

	
	95th
	131
	132
	134
	136
	138
	139
	140
	84
	85
	86
	87
	87
	88
	89
	
	
	
	
	
	
	
	
	
	
	
	

	
	99th
	139
	140
	141
	143
	145
	146
	147
	92
	93
	93
	94
	95
	96
	97
	
	
	
	
	
	
	
	
	
	
	
	


The 90th percentile is 1.28 SD, the 95th percentile is 1.645 SD, and the 99th percentile is 2.326 SD over the mean. For research purposes, the SDs in Table B1 allow one to compute BP Z scores and percentiles for boys with height percentiles given in Table 3 (ie, the 5th, 10th, 25th, 50th, 75th, 90th, and 95th percentiles). These height percentiles must be converted to height Z scores given by: 5% = –1.645; 10% = –1.28; 25% = –0.68; 50% = 0; 75% = 0.68; 90% = 1.28; and 95% = 1.645, and then computed according to the methodology in steps 2 through 4 described in Appendix B. For children with height percentiles other than these, follow steps 1 through 4 as described in Appendix B. 

Source:  http://pediatrics.aappublications.org/cgi/content/full/114/2/S2/555/T3

BP Levels for Girls by Age and Height Percentile
	Age, y

	BP Percentile

	SBP, mm Hg



	DBP, mm Hg




			Percentile of Height



	Percentile of Height




			5th

	10th

	25th

	50th

	75th

	90th

	95th

	5th

	10th

	25th

	50th

	75th

	90th

	95th


	


	1

	50th

	83

	84

	85

	86

	88

	89

	90

	38

	39

	39

	40

	41

	41

	42

												
		90th

	97

	97

	98

	100

	101

	102

	103

	52

	53

	53

	54

	55

	55

	56

												
		95th

	100

	101

	102

	104

	105

	106

	107

	56

	57

	57

	58

	59

	59

	60

												
	

	99th



	108



	108



	109



	111



	112



	113



	114



	64



	64



	65



	65



	66



	67



	67



												
	2

	50th

	85

	85

	87

	88

	89

	91

	91

	43

	44

	44

	45

	46

	46

	47

												
		90th

	98

	99

	100

	101

	103

	104

	105

	57

	58

	58

	59

	60

	61

	61

												
		95th

	102

	103

	104

	105

	107

	108

	109

	61

	62

	62

	63

	64

	65

	65

												
	

	99th



	109



	110



	111



	112



	114



	115



	116



	69



	69



	70



	70



	71



	72



	72



												
	3

	50th

	86

	87

	88

	89

	91

	92

	93

	47

	48

	48

	49

	50

	50

	51

												
		90th

	100

	100

	102

	103

	104

	106

	106

	61

	62

	62

	63

	64

	64

	65

												
		95th

	104

	104

	105

	107

	108

	109

	110

	65

	66

	66

	67

	68

	68

	69

												
	

	99th



	111



	111



	113



	114



	115



	116



	117



	73



	73



	74



	74



	75



	76



	76



												
	4

	50th

	88

	88

	90

	91

	92

	94

	94

	50

	50

	51

	52

	52

	53

	54

												
		90th

	101

	102

	103

	104

	106

	107

	108

	64

	64

	65

	66

	67

	67

	68

												
		95th

	105

	106

	107

	108

	110

	111

	112

	68

	68

	69

	70

	71

	71

	72

												
	

	99th



	112



	113



	114



	115



	117



	118



	119



	76



	76



	76



	77



	78



	79



	79



												
	5

	50th

	89

	90

	91

	93

	94

	95

	96

	52

	53

	53

	54

	55

	55

	56

												
		90th

	103

	103

	105

	106

	107

	109

	109

	66

	67

	67

	68

	69

	69

	70

												
		95th

	107

	107

	108

	110

	111

	112

	113

	70

	71

	71

	72

	73

	73

	74

												
	

	99th



	114



	114



	116



	117



	118



	120



	120



	78



	78



	79



	79



	80



	81



	81



												
	6

	50th

	91

	92

	93

	94

	96

	97

	98

	54

	54

	55

	56

	56

	57

	58

												
		90th

	104

	105

	106

	108

	109

	110

	111

	68

	68

	69

	70

	70

	71

	72

												
		95th

	108

	109

	110

	111

	113

	114

	115

	72

	72

	73

	74

	74

	75

	76

												
	

	99th



	115



	116



	117



	119



	120



	121



	122



	80



	80



	80



	81



	82



	83



	83



												
	7

	50th

	93

	93

	95

	96

	97

	99

	99

	55

	56

	56

	57

	58

	58

	59

												
		90th

	106

	107

	108

	109

	111

	112

	113

	69

	70

	70

	71

	72

	72

	73

												
		95th

	110

	111

	112

	113

	115

	116

	116

	73

	74

	74

	75

	76

	76

	77

												
	

	99th



	117



	118



	119



	120



	122



	123



	124



	81



	81



	82



	82



	83



	84



	84



												
	8

	50th

	95

	95

	96

	98

	99

	100

	101

	57

	57

	57

	58

	59

	60

	60

												
		90th

	108

	109

	110

	111

	113

	114

	114

	71

	71

	71

	72

	73

	74

	74

												
		95th

	112

	112

	114

	115

	116

	118

	118

	75

	75

	75

	76

	77

	78

	78

												
	

	99th



	119



	120



	121



	122



	123



	125



	125



	82



	82



	83



	83



	84



	85



	86



												
	9

	50th

	96

	97

	98

	100

	101

	102

	103

	58

	58

	58

	59

	60

	61

	61

												
		90th

	110

	110

	112

	113

	114

	116

	116

	72

	72

	72

	73

	74

	75

	75

												
		95th

	114

	114

	115

	117

	118

	119

	120

	76

	76

	76

	77

	78

	79

	79

												
	

	99th



	121



	121



	123



	124



	125



	127



	127



	83



	83



	84



	84



	85



	86



	87



												
	10

	50th

	98

	99

	100

	102

	103

	104

	105

	59

	59

	59

	60

	61

	62

	62

												
		90th

	112

	112

	114

	115

	116

	118

	118

	73

	73

	73

	74

	75

	76

	76

												
		95th

	116

	116

	117

	119

	120

	121

	122

	77

	77

	77

	78

	79

	80

	80

												
	

	99th



	123



	123



	125



	126



	127



	129



	129



	84



	84



	85



	86



	86



	87



	88



												
	11

	50th

	100

	101

	102

	103

	105

	106

	107

	60

	60

	60

	61

	62

	63

	63

												
		90th

	114

	114

	116

	117

	118

	119

	120

	74

	74

	74

	75

	76

	77

	77

												
		95th

	118

	118

	119

	121

	122

	123

	124

	78

	78

	78

	79

	80

	81

	81

												
	

	99th



	125



	125



	126



	128



	129



	130



	131



	85



	85



	86



	87



	87



	88



	89



												
	12

	50th

	102

	103

	104

	105

	107

	108

	109

	61

	61

	61

	62

	63

	64

	64

												
		90th

	116

	116

	117

	119

	120

	121

	122

	75

	75

	75

	76

	77

	78

	78

												
		95th

	119

	120

	121

	123

	124

	125

	126

	79

	79

	79

	80

	81

	82

	82

												
	

	99th



	127



	127



	128



	130



	131



	132



	133



	86



	86



	87



	88



	88



	89



	90



												
	13

	50th

	104

	105

	106

	107

	109

	110

	110

	62

	62

	62

	63

	64

	65

	65

												
		90th

	117

	118

	119

	121

	122

	123

	124

	76

	76

	76

	77

	78

	79

	79

												
		95th

	121

	122

	123

	124

	126

	127

	128

	80

	80

	80

	81

	82

	83

	83

												
	

	99th



	128



	129



	130



	132



	133



	134



	135



	87



	87



	88



	89



	89



	90



	91



												
	14

	50th

	106

	106

	107

	109

	110

	111

	112

	63

	63

	63

	64

	65

	66

	66

												
		90th

	119

	120

	121

	122

	124

	125

	125

	77

	77

	77

	78

	79

	80

	80

												
		95th

	123

	123

	125

	126

	127

	129

	129

	81

	81

	81

	82

	83

	84

	84

												
	

	99th



	130



	131



	132



	133



	135



	136



	136



	88



	88



	89



	90



	90



	91



	92



												
	15

	50th

	107

	108

	109

	110

	111

	113

	113

	64

	64

	64

	65

	66

	67

	67

												
		90th

	120

	121

	122

	123

	125

	126

	127

	78

	78

	78

	79

	80

	81

	81

												
		95th

	124

	125

	126

	127

	129

	130

	131

	82

	82

	82

	83

	84

	85

	85

												
	

	99th



	131



	132



	133



	134



	136



	137



	138



	89



	89



	90



	91



	91



	92



	93



												
	16

	50th

	108

	108

	110

	111

	112

	114

	114

	64

	64

	65

	66

	66

	67

	68

												
		90th

	121

	122

	123

	124

	126

	127

	128

	78

	78

	79

	80

	81

	81

	82

												
		95th

	125

	126

	127

	128

	130

	131

	132

	82

	82

	83

	84

	85

	85

	86

												
	

	99th



	132



	133



	134



	135



	137



	138



	139



	90



	90



	90



	91



	92



	93



	93



												
	17

	50th

	108

	109

	110

	111

	113

	114

	115

	64

	65

	65

	66

	67

	67

	68

												
		90th

	122

	122

	123

	125

	126

	127

	128

	78

	79

	79

	80

	81

	81

	82

												
		95th

	125

	126

	127

	129

	130

	131

	132

	82

	83

	83

	84

	85

	85

	86

												
		99th

	133

	133

	134

	136

	137

	138

	139

	90

	90

	91

	91

	92

	93

	93

												

	


* The 90th percentile is 1.28 SD, the 95th percentile is 1.645 SD, and the 99th percentile is 2.326 SD over the mean. For research purposes, the SDs in Table B1 allow one to compute BP Z scores and percentiles for girls with height percentiles given in Table 4 (ie, the 5th, 10th, 25th, 50th, 75th, 90th, and 95th percentiles). These height percentiles must be converted to height Z scores given by: 5% = –1.645; 10% = –1.28; 25% = –0.68; 50% = 0; 75% = 0.68; 90% = 1.28; and 95% = 1.645 and then computed according to the methodology in steps 2 through 4 described in Appendix B. For children with height percentiles other than these, follow steps 1 through 4 as described in Appendix B. 
Source:  http://pediatrics.aappublications.org/cgi/content/full/114/2/S2/555/T4

ELEVATED BLOOD PRESSURE READING CLARIFICATION

Using the information provided in the narrative of The Fourth Report of the Diagnosis, Evaluation, and Treatment of High Blood Pressure in Children and Adolescents, Pediatrics. 2004 and in consultation with the OPH ASHP Medical Director and the HTN Project Medical Director, the following guidelines for screening and diagnosing elevated blood pressure in children and adolescents are recommended:

If a child or adolescent has a systolic or diastolic blood pressure > 90th percentile (but less than the 95th percentile) OR an adolescent has a BP > 120/80 mmHg (but less than the 95th percentile) on > 3 separate occasions considered Pre-hypertension

If a child or adolescent has a systolic or diastolic blood pressure > 95th percentile on > 3 separate occasions considered Suspected Hypertension
Therefore, if an adolescent has a BP above the 90th percentile or 

 > 120/80 mmHg, a Hypertensive Screening Form should be initiated.  

The BP tables found at:

http://pediatrics.aappublications.org/cgi/content/full/114/2/S2/555/T3 for boys 

http://pediatrics.aappublications.org/cgi/content/full/114/2/S2/555/T4 for girls

should be used to see if an adolescent’s BP is > 95th percentile.
It is recommended that a follow-up screening of children or adolescents with Pre-hypertension (BP > 90th percentile or > 120/80 less than 95th percentile) continue every 6 months and every 3 months for children or adolescents identified with Hypertension or suspected Hypertension ( > 95th percentile) or more frequently as directed by the SBHC provider. 

BLOOD PRESSURE SCREENING/HYPERTENSION CODING OUTLINE

First BP Screening Visit (students with a BP reading WNL)

--use CODE V81.1—HTN screening (only use this code 1 time/year for students with normal BP)

First BP Screening Visit (students with a BP reading > 90th—99th percentile)


--use CODE V81.1—HTN screening AND

CODE 796.2—Elevated BP reading w/o diagnosis of HTN

Second BP Screening Visit


--use CODE V81.1—HTN screening AND

CODE 796.2—Elevated BP reading w/o diagnosis of HTN


--Or if BP is WNL on this visit, use Dummy CODE NBP (normal BP) instead of 796.2

NOTE-- (IF YOU CHOOSE THIS CODE, you must enter comments to note why (or why you think) this student has returned to WNL)

Third BP Screening Visit

--use CODE V81.1—HTN screening AND CODE 796.2—Elevated BP reading w/o diagnosis of HTN

--if SBP or DBP > 95th percentile for gender, age and height measured on > 3 separate occasions ADD Dummy CODE SHTN (Suspected Hypertension)


--if BP is WNL on this visit, use Dummy CODE NBP (normal BP) instead of 796.2

NOTE-- (IF YOU CHOOSE THIS CODE, you must enter comments to note why (or why you think) this student has returned to WNL)

Visit to Review Lab Test Results (Follow-Up visit)


--choose from the following

· 796.2 Elevated BP reading without diagnosis of HTN AND SHTN Suspected HTN (Dummy Code)
· AND ADD any other diagnosis noted (if necessary)
Interval Visits (6 months or whenever doing follow-up BP checks)

 
--choose from the following

· 796.2 Elevated BP reading without diagnosis of HTN
· SHTN - Suspected HTN (Dummy Code) AND 796.2 
· BP Return to WNL- use Dummy CODE  NBP (normal BP)—for students who have returned to WNL following suspected HTN or pre-HTN)

NOTE-- (IF YOU CHOOSE THIS CODE, you must enter comments to note why (or why you think) this student has returned to WNL)

· 401.9 HTN (if student diagnosed with HTN)
· AND ADD any other diagnosis noted (if necessary)
NOTE:


DUMMY CODES (for Clinical Fusion Tracking)

· NBP—BP has returned to WNL (COMMENTS REQUIRED – add reason BP has returned to WNL if known; if reason unknown, enter “unknown” in comments)
· SHTN—Suspected HTN







LAB AND OTHER TESTING

If initial diagnosis is suspected Prehypertension:


Comprehensive Physical Exam

If initial diagnosis is suspected Hypertension:


Comprehensive Physical Exam


Complete HTN Panel

CBC with diff and platelets

Chem 7

U/A 

Urine Culture (if U/A positive)

Non-fasting Lipid Profile

Hemoglobin A1C

EKG

Additional upon referral:
renal ultrasound, echocardiography

Additional to consider:
phosphorous, uric acid, drug screen, insulin, polysomnogram, retinal exam

Guidelines for the Diagnosis and Treatment of Hypertension in Adolescents
Program Participant Log

SBHC:_______________________________

	Date
	Name
	BP

%tile
	Lab Testing Ordered/Date
	Lab Results/Date
	Diagnosis
	External Referral

Who?/Date
	Pre/Post 
Test Dates
	Initials
	Follow-Up

Date(s)



	
	
	
	
	
	796.2 or 401.9 or

SHTN
	
	Pre:

Post:
	
	

	
	
	
	
	
	796.2 or 401.9 or

SHTN
	
	Pre:

Post:
	
	

	
	
	
	
	
	796.2 or 401.9 or

SHTN
	
	Pre:

Post:
	
	

	
	
	
	
	
	796.2 or 401.9 or

SHTN
	
	Pre:

Post:
	
	

	
	
	
	
	
	796.2 or 401.9 or

SHTN
	
	Pre:

Post:
	
	

	
	
	
	
	
	796.2 or 401.9 or

SHTN
	
	Pre:

Post:
	
	

	
	
	
	
	
	796.2 or 401.9 or

SHTN
	
	Pre:

Post:
	
	

	
	
	
	
	
	796.2 or 401.9 or

SHTN
	
	Pre:

Post:
	
	

	
	
	
	
	
	796.2 or 401.9 or

SHTN
	
	Pre:

Post:
	
	

	
	
	
	
	
	796.2 or 401.9 or

SHTN
	
	Pre:

Post:
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High Blood Pressure Quiz for Middle and High School Students
Put a √ on the line that indicates whether the following statements are True or False.

       True        False  Top of Form

 1. A healthy blood pressure for students is more than 120/80.  

       True        False  Top of Form

 2. High blood pressure can cause damage to the brain, eyes, kidneys, and blood vessels.
       True        False  Top of Form

 3. Only old people can get high blood pressure.
       True        False  Top of Form

 4. There are numerous factors that may increase your risk for high blood pressure.

       True        False  Top of Form

 5. Most doctors suggest changing your lifestyle in addition to prescribing drugs to help treat high blood pressure.

For the following questions, circle the answer that is true for you.

6. How many sodas do you drink a day? 

None

  1
2
3
4
5
More than 5

7. How many fruits/vegetables do you consume a day? 

Fruit:
 
None 

1
 2
 3
 4
 5
More than 5

Vegetables: 
None 

1
 2
 3
 4
 5
More than 5
8. How much time do you watch TV, or play video games a day? 

None
     ½ hour
1 hour
 
2 hours
3 hours
4 hours     More than 4

9. What types of activity are you involved in? Circle all that apply.

None

basketball

running
football
soccer

bicycling

walking
 weight lifting

dancing
other ____
___________

Bottom of Form


To be filled out by SBHC staff:

SBHC Name:








Date:










Student Identifier:








Circle One:

Pre-Test

Post-TestDOCUMENTATION: The Merck Manual, Centennial edition. 7th Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure (JNC 7). 
Health Quiz

High Blood Pressure Quiz Answers

When you have your blood pressure taken, your health care provider is measuring the pressure, or tension, that blood exerts on the walls of blood vessels as it travels around the body. In a healthy person, this pressure is just enough for the blood to reach all the cells of the body, but not so much that it strains blood vessel walls.  Blood pressure measurements use 2 numbers to tell how much pressure is on the vessel walls.  For example, a blood pressure of 120/80 is read as, “120 over 80”.  The first number represents the pressure when the heart contracts and is called the systolic blood pressure. The second number represents the pressure when the heart relaxes and is called the diastolic blood pressure.  High blood pressure is called hypertension and low blood pressure is called hypotension.  Both hypertension and hypotension can cause health problems.

Top of Form

 False

1. A healthy blood pressure for students is more than 120/80.
Normal blood pressure for most students is less than 120/80.  

Any blood pressure over 120/80 is considered abnormal for a person under age 18.  The normal blood pressure for students is determined by age, gender, and height.  

True
2.  High blood pressure/hypertension can cause damage to the brain, eyes, kidneys, and blood vessels.
High blood pressure can seriously damage your body without your knowing it.  A person with hypertension may not feel sick, but can still have high blood pressure.  Hypertension can cause stroke, blindness, kidney failure and heart attack. So even when you feel fine, it's important to have your blood pressure checked regularly to be sure your blood pressure is normal and to get help early if it is getting too high.  

False 

3. Only old people have High Blood Pressure. 
High blood pressure has many causes and can affect people of all ages. The number of children and adolescents getting hypertension is increasing.  One reason for this is that young people are becoming overweight by not eating healthy foods and not getting enough exercise.  However, there are lots of reasons why both young people and adults get high blood pressure.  Even young people who eat right, exercise and maintain a healthy weight can still have hypertension.  That’s another reason to have a doctor or nurse check your pressure at least once per year.

True
4. There are numerous factors that may increase your risk for high blood pressure.
High blood pressure tends to run in families, so if your parents, grandparents, aunts, uncles or other relatives have hypertension, you may be at higher risk for having it too.  Men are more likely to get hypertension than women. Belonging to a certain race or ethnic group can also be a factor.  African Americans and Hispanics are more likely than whites to have high blood pressure.  Black and Hispanic people usually get hypertension earlier in life than whites do and their high blood pressure usually causes more health problems. Other things that can increase the risk of hypertension are:  being overweight, having high blood sugar, drinking alcohol, and not exercising.  Doctors have found that people are at a greater risk if they have a lot of stress in their lives and if they don’t get enough potassium, calcium and magnesium in their diets.  

True
5. Most doctors suggest changing your lifestyle in addition to prescribing drugs to help treat high blood pressure.

Eating healthy foods and getting regular exercise, together with practicing stress-relieving techniques, can help lower your blood pressure. It helps to eat less salt and to drink fewer soft drinks. It also helps to avoid alcohol, caffeine, and smoking.  Regular exercise can strengthen your heart muscles, help keep weight at a healthy level, and reduce stress.  Learning how to relax and avoiding stress can also help keep blood pressure at normal levels.  For some people with high blood pressure, doctors need to give them medicine to keep their pressure within healthy limits.  But even people on medicine benefit from eating healthy foods and exercising.

6. How many sodas do you drink a day? 

7. How many fruits/vegetables do you consume a day? 

The fewer sodas you drink and the more fruits and vegetables you eat the better it is for your heart health and for healthy blood pressure.  Try drinking more water instead of drinking a soda and try an apple or some grapes instead of a bag of chips or other snack food.

8. How much time do you watch TV, or play video games a day? 

9. What types of activity are you involved in? 

Try to limit the amount of time you spend sitting in front of the TV or computer and increase the amount of time you spend being active.  It’s okay to watch TV and play video games, but be sure you spend at least as much time walking, riding a bike, running, playing sports, or doing activities that get you up and moving.  Exercise, combined with eating healthy foods, is a great way to keep your blood pressure at a normal level.



If no other problems


 Cont. checking BP every 6 months 


Do post-test at 6 mo.





At follow-up visit for              results of lab test                medical treatment as appropriate





If other co-morbidity, may consider additional testing





Measure BP





SBP and DBP           <90th and <120/80 Recheck in 1 year





SBP or DBP                         90th or higher or >120/80 Repeat twice more that visit Average SBP and DBP 





Avg. SBP and DBP                         <90th and <120/80                      Recheck in 1 year





Avg. SBP or DBP                         90th-99th percentile or if BP         > 120/80          


Repeat twice more within 1-2 wk 





Avg. SBP or DBP                         >99th percentile





Refer immediately to          SBHC NP or MD and do comprehensive exam and order complete HTN panel





SBP or DBP                         90th to <95th percentile on             three or more occasions= Prehypertension 





SBP or DBP                         >95th percentile on             three or more occasions= Suspected Hypertension 





Refer to SBHC NP or MD                        Order complete HTN panel and do comprehensive exam and pre-test





Refer to SBHC NP or MD 


 Do comprehensive exam


Do pre-test





Pre-existing HTN





Assure education and applicable medical treatment continues





If no other problems cont. checking BP every 3 mo.


Do post-test at 6 mo.





Treatment for both Prehypertension and Hypertension:


Comprehensive exam





Counseling :  Increase Physical Activity      


 Decrease Sodium/Increase Potassium  D/C Alcohol, Tobacco and Illegal Drugs    Stress Management
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