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Best Evidence Statement (BESt)
Date: April 5, 2011
Screening of hypertension in Pediatric Patients with Diabetes
Clinical Question
P (population/problem) In pediatric patients (ages 3 to 18 years) with diabetes
I (intervention)

what is the optimal screening of hypertension in children and adolescents

O (outcome)

to reduce the risk of cardiovascular complications

Target Population Pediatric patients (ages 3 to 18 years) with diabetes
Recommendations (See Table of Recommendation Strength following references)
1. It is recommended that patients with diabetes ≥ 3 years of age be screened for hypertension at each clinic visit
(Local Consensus 2010 [5], ADA 2010 [5a], Kavey 2006 [5a], NHBPEPWG 2004 [5b]) and receive appropriate follow-up if the
blood pressure is ≥ 90th percentile by sex, age and height (see below for management algorithms).
2. It is recommended to determine blood pressure percentile by sex, age and height percentile (NHBPEPWG 2004 [5b]).
(See Appendix 1)
3. It is recommended that if blood pressure (systolic or diastolic) is:
a). < 90th percentile by sex, age and height (normal), no intervention is needed
b). ≥ 90-95th percentile by sex, age and height percentile (prehypertensive range), see Algorithm 1 for
diagnosis and management.
c). between the 95th-99th percentile by sex, age and height percentile (stage 1 hypertension range), see
Algorithm 2 for the diagnosis and management.
d). ≥ the 99th percentile + 5mmHg by sex, age and height (stage 2 hypertension range), see Algorithm 3 for the
diagnosis and management
Note: For any of the above hypertension diagnoses, you must have abnormal blood pressure readings on three
separate occasions (See attached Algorithms for details).
(Local Consensus 2010 [5], ADA 2010 [5a], Kavey 2006 [5a], NHBPEPWG 2004 [5b])

4. It is recommended that treatment of blood pressure (systolic or diastolic blood pressure) ≥ the 90th percentile for
age, sex, and height include dietary intervention (see Appendix 2) and exercise aimed at weight control and
increased physical activity, as appropriate (Local Consensus 2010 [5], ADA 2010 [5a], Kavey 2006 [5a], NHBPEPWG 2004 [5b]).
5. It is recommended that if target blood pressure (< 130/80 or < the 90th percentile for age, sex, and height,
whichever is lower) is not reached within 6 months of dietary intervention, pharmacologic treatment be initiated
(Local Consensus 2010 [5], ADA 2010 [5a], Kavey 2006 [5a], NHBPEPWG 2004 [5b]).

Copyright © 2011 Cincinnati Children's Hospital Medical Center; all rights reserved.

Page 1 of 12

Endocrinology/Diabetes/Hypertension/ BESt 094

6. It is recommended that if blood pressure (systolic or diastolic) is ≥ the 95th percentile for age, sex and height or ≥
130/80 mmHg, pharmacologic therapy be initiated as soon as the diagnosis is confirmed (Local Consensus 2010 [5],
ADA 2010 [5a], Kavey 2006 [5a], NHBPEPWG 2004 [5b]).
7. It is recommended that if a diagnosis of prehypertension (≥ 90th percentile) or hypertension (≥95th percentile) is
confirmed, the following screening labs be drawn to rule out secondary hypertension: basic metabolic panel,
complete blood count and urinalysis (NHBPEPWG 2004 [5b]).

Discussion/summary of evidence
Hypertension is an important cardiovascular disease risk factor, especially in high-risk patients, thus a search
was performed to identify screening and management guidelines for children and adolescents with diabetes.
Three main guidelines were identified 1) the American Heart Association (AHA) Scientific Statement
entitled Cardiovascular Risk Reduction in High-Risk Pediatric Patients, 2) Treatment guidelines from the
American Diabetes Association (ADA) regarding children and adolescents, and 3) Diagnosis, Evaluation and
Treatment guidelines from the National High Blood Pressure Education Program Working Group on High
Blood Pressure in Children and Adolescents (The Fourth Report). These guidelines were appraised using the
AGREE (Appraisal of Guidelines for Research and Evaluation) instrument and the results by domain were:
AHA

ADA

Fourth Report

(Kavey 2006 [5a])

(ADA 2010 [5a])

(NHBPEPWG 2004 [5b])

Scope and Purpose

100%

52%

64%

Stakeholder Involvement

53%

67%

33%

Rigor of Development

59%

81%

39%

Clarity and Presentation

81%

86%

77%

Applicability

15%

56%

17%

Editorial Independence

100%

72%

17%

AGREE Domains

AHA = American Heart Association, ADA = American Diabetes Association, Fourth Report = Diagnosis, Evaluation and
Treatment Guideline from the National High Blood Pressure Education Program Working Group on High Blood Pressure in
Children and Adolescents

These three guidelines have clear pediatric-focused recommendations that are not directly based on evidencebased outcome data but were generated by consensus expert opinion or extrapolation from adult evidence.
The recommendations developed for this BESt are primarily based on a combination of local consensus and
recommendations from the AHA guidelines, ADA guidelines and The Fourth Report.
Health Benefits, Side Effects and Risks
The American Heart Association and the American Diabetes Association emphasize the importance of early
recognition of hypertension in children with diabetes (ADA 2010 [5a], Kavey 2006 [5a]). Cardiovascular disease is
the major cause of morbidity and mortality for individuals with diabetes and the largest contributor to the
direct and indirect costs of diabetes (ADA 2010 [5a]). Hypertension is a common comorbidity that coexists with
diabetes and is a clear risk factor for the development of cardiovascular disease (DeFronzo 1992 [5]).
Hypertension is common in youth with diabetes with prevalence reports documenting nearly 30% of youth
between the age of 10-19 years having elevated blood pressure (Rodriguez 2006 [4a]). Early education regarding
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cardiovascular health and early intervention in children with hypertension is critical to improving long term
outcomes.
References (evidence grade in [ ]; see Table of Evidence Levels following references)
Note: When using the electronic version of this
symbol goes to the article PDF when the user is within the CCHMC network.
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Note: Full tables of evidence grading system available in separate document:
Table of Evidence Levels of Individual Studies by Domain, Study Design, & Quality (abbreviated table below)
Grading a Body of Evidence to Answer a Clinical Question
Judging the Strength of a Recommendation (abbreviated table below)

Table of Evidence Levels (see note above)
Quality level

Definition

1a† or 1b†

Systematic review, meta-analysis, or metasynthesis of multiple studies

2a or 2b

Best study design for domain

3a or 3b

Fair study design for domain

4a or 4b

Weak study design for domain

5 or 5a or 5b

Other: General review, expert opinion, case
report, consensus report, or guideline

†a = good quality study; b = lesser quality study
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Table of Recommendation Strength (see note above)
Strength

Definition

“Strongly recommended”

There is consensus that benefits clearly outweigh risks and burdens
(or visa-versa for negative recommendations).

“Recommended”

There is consensus that benefits are closely balanced with risks and burdens.

No recommendation made

There is lack of consensus to direct development of a recommendation.

Dimensions: In determining the strength of a recommendation, the development group makes a considered judgment in a consensus process
that incorporates critically appraised evidence, clinical experience, and other dimensions as listed below.
1. Grade of the Body of Evidence (see note above)
2. Safety / Harm
3. Health benefit to patient (direct benefit)
4. Burden to patient of adherence to recommendation (cost, hassle, discomfort, pain, motivation, ability to adhere, time)
5. Cost-effectiveness to healthcare system (balance of cost / savings of resources, staff time, and supplies based on published studies or
onsite analysis)
6. Directness (the extent to which the body of evidence directly answers the clinical question [population/problem, intervention,
comparison, outcome])
7. Impact on morbidity/mortality or quality of life

Supporting information
Group/team members
Group/Team Leader

Amy Sanghavi Shah, MD Endocrinology
Other group/team members
Nancy Crimmins, MD Endocrinology
Jessica Gahl, RD Endocrinology
Karishma Tilton, RN Endocrinology
James M. Anderson Center for Health Systems Excellence Support personnel
Eloise Clark, MPH, MBA, Guidelines Program Administrator, Evidence Facilitator
Karen Vonderhaar, MS, RN, Guidelines Program Administrator, Methodologist

Search strategy
1. Initial search
a.DATABASE: Ovid: MedLine
b.
OVID FILTERS
i.
Publication dates: 1996 to May 21, 2010
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ii. Limits: English language, all child (0 to 18 years)
c.
SEARCH TERMS & MeSH TERMS exp *Diabetes Mellitus/ AND exp blood pressure/ AND exp
children / search results filtered for: diagnosis subheading OR treatment outcome.mp.
2. Search for synthesized evidence
a.
DATABASE: Ovid: MedLine
b.
OVID FILTERS
i. Publication dates: 1996 to Mar 3, 2010
ii. Limits: English language, All child (0 to 18 years)
iii. Publication type: (guideline or meta analysis or practice guidelines or systematic review).pt. or "the
cochrane library".jn. or "cochrane database of systematic reviews".jn.
c.
SEARCH TERMS & MeSH TERMS exp Diabetes Mellitus/ or Diabetes Mellitus, Experimental/ or
Diabetes, Gestational/ or Diabetes Insipidus, Neurogenic/ or Diabetes Complications/ or Diabetes Insipidus,
Nephrogenic/ or Diabetes Mellitus, Lipoatrophic/ or "National Institute of Diabetes and Digestive and Kidney
Diseases (U.S.)"/ or Diabetes Insipidus/

Applicability issues
Outcome measure being considered:
1). Number of patients referred to Cardiology for blood pressure evaluation or management (based on
Algorithm 3)?
Copies of this Best Evidence Statement (BESt) are available online and may be distributed by any organization for the global purpose of
improving child health outcomes. Website address: http://www.cincinnatichildrens.org/svc/alpha/h/health-policy/ev-based/default.htm
Examples of approved uses of the BESt include the following:
• copies may be provided to anyone involved in the organization’s process for developing and implementing evidence based care;
• hyperlinks to the CCHMC website may be placed on the organization’s website;
• the BESt may be adopted or adapted for use within the organization, provided that CCHMC receives appropriate attribution on all written or
electronic documents; and
• copies may be provided to patients and the clinicians who manage their care.
Notification of CCHMC at HPCEInfo@cchmc.org for any BESt adopted, adapted, implemented or hyperlinked by the organization is
appreciated.

For more information about CCHMC Best Evidence Statements and the development process contact. The Diabetes Center at 513-6362444; http://www.cincinnatichildrens.org/svc/alpha/d/diabetes/contact.htm.

Note
This Best Evidence Statement addresses only key points of care for the target population; it is not intended to be a comprehensive
practice guideline. These recommendations result from review of literature and practices current at the time of their formulation. This
Best Evidence Statement does not preclude using care modalities proven efficacious in studies published subsequent to the current
revision of this document. This document is not intended to impose standards of care preventing selective variances from the
recommendations to meet the specific and unique requirements of individual patients. Adherence to this Statement is voluntary. The
clinician in light of the individual circumstances presented by the patient must make the ultimate judgment regarding the priority of any
specific procedure.

Reviewed against quality criteria by 2 independent reviewers.
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Appendix 1 Blood Pressure for Boys by Age and Height Percentile (NHBPEPWG 2004
[5b])
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Appendix 1 Blood Pressure Levels for Girls by Age and Height
Percentile

(NHBPEPWG 2004 [5b])
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Pre Hypertension Algorithm 1 (BP ≥ 90-95th %ile) - T1DM or T2DM
Visit 1:
BP 90-95th %
Provider confirms BP
Go to next step

Repeat BP (Provider):
BP <90th %ile

Repeat BP (Provider):
BP >90-95th %ile

No intervention

Lifestyle modification counseling
F/U in 3 months

Visit 2 (Provider):
BP < 90th %ile or <130/80

Visit 2 (Provider):
BP ≥ 90-95th%ile

Continue lifestyle modification

Continue lifestyle modification.
F/U in 3 months

Visit 3 (Provider):
BP < 90th %ile or <130/80
Continue lifestyle modification

Repeat BP (Provider):
BP ≥ 95th-99th%ileSee Stage 1 HTN Algorithm
BP ≥ 99th%ile+5See Stage 2 HTN Algorithm

Visit 2 (Provider):
BP ≥ 95th-99th%ileSee Stage 1 HTN Algorithm
BP ≥ 99th%ile+5See Stage 2 HTN Algorithm

Visit 3 (Provider):
BP ≥ 90th%ileObtain screening labs
Initiate pharmacological tx
Continue lifestyle modification

(Local Consensus 2010 [5], ADA 2010 [5a], Kavey 2006 [5a], NHBPEPWG 2004 [5b])
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Stage 1 Hypertension Algorithm 2 (BP ≥ 95-99th% ile)- T1DM and T2DM
Visit 1:
BP ≥ 95-99th%ile
Provider confirms
BP
Go to next step

Repeat BP
(Provider):
BP <90th%ile

If not returning to clinic,
schedule a Nurse BP
check. Nurse informs
provider of BP via EPIC

Repeat BP
(Provider):
BP ≥ 90-95th %ile

No intervention

Lifestyle modification
counseling
F/U in 3 months

Visit 2 (Provider)
BP < 90th %ile or
130/80

Visit 2 (Provider):
BP ≥ 90-95thth %ile

Continue lifestyle
modification

F/U in 3 months
Continue lifestyle
modification

Visit 3:
BP < 90th %ile or
<130/80
Continue lifestyle
modification

Repeat BP (Provider):
BP ≥ 95th %ile
Lifestyle modification
counseling
Schedule nurse check
in 1wk

Visit 2 (Provider):
BP ≥ 95th%ile

Visit 2 (Nurse):
BP < 90th %ile or
130/80

Visit 2 (Nurse):
BP ≥ 90-95th %ile

Visit 2 (Nurse):
BP ≥ 95th%ile

Schedule nurse
check in 1wk

Continue lifestyle
modification

Continue lifestyle
modification
F/U in 3 months

Schedule nurse
check in 1wk

Visit 3:
BP ≥ 90th%ile
Obtain screening labs
Initiate
pharmacological tx
Continue lifestyle
modification

Visit 3 (Provider):
BP < 90th %ile or
130/80
Continue lifestyle
modification

Visit 3 (Provider):
BP ≥ 90th%ile
Obtain screening labs
Initiate
pharmacological tx
Continue lifestyle
modification

(Local Consensus 2010 [5], ADA 2010 [5a], Kavey 2006 [5a], NHBPEPWG 2004 [5b])
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Visit 3 (Nurse) :
BP ≥ 90th %ile
Obtain screening labs
Initiate
pharmacological tx
Continue lifestyle
modification
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Stage 2 Hypertension (greater than ≥99th %ile+ 5mmHg) Algorithm 3- T1DM and T2DM

Visit 1:
BP ≥99th %+ 5mmHg
Provider confirms BP
Go to the next step

Repeat BP (Provider):
BP <90th % or 130/80
No intervention

Repeat BP (Provider):
BP ≥ 90-95th %

Repeat BP (Provider):
BP ≥ 95-99th%

See Pre- HTN
Algorithm

See Stage 1 HTN
Algorithm

Repeat BP (Provider):
BP ≥ 99th%+5mmHg
Refer to Cardiology
Call 6-4287 to schedule
within 1 wk

(Local Consensus 2010 [5], ADA 2010 [5a], Kavey 2006 [5a], NHBPEPWG 2004 [5b])
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Appendix 2: Dietary Treatment for Blood Pressure and a Healthy Heart
High blood pressure is dangerous because it makes the heart work too hard. The high force of
the blood flow can harm arteries and organs such as the heart, kidneys, brain, and eyes. By
becoming more active and eating healthier, you can improve your health and lower your blood
pressure. High blood pressure can be controlled if you take these steps:
Decrease salt intake:
♥ Add no salt at the table and use half the usual amount (or less) when cooking.
♥ Buy fresh, plain frozen or vegetables canned with “no added salt”.
♥ Use fresh poultry, fish & lean meats, rather than canned, smoked, or processed types.
♥ Limit cured foods (such as bacon or ham), foods packed in brine (such as pickles and
sauerkraut), and condiments (such as MSG, mustard, catsup, and barbecue sauce).
Increase intake of fruits & vegetables
Keep fruits and vegetables on hand. Fresh fruits require little or no preparation. Dried fruits
are a good choice to carry with you.
Use fruits canned in their own juice.
Increase intake of low-fat dairy
Drink milk with lunch or dinner instead of soda, sugar-sweetened tea, or other sugared
beverages.
Choose low fat (1%) or fat free (skim) milk to reduce your intake of saturated fat, total fat,
cholesterol and calories.
Eat more whole grains
Substitute whole-grain products for refined products – such as eating whole-wheat bread instead
of white bread or brown rice instead of white rice. Make sure to substitute the whole-grain
product for the refined one, rather than adding the whole-grain product.
Snack on ready-to-eat, whole grain cereals such as toasted oat cereal.
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Dietary Treatment for Blood Pressure and a Healthy Heart (cont)
Decrease your intake of saturated fats
Read food labels on margarines and salad dressings to choose those lowest in saturated fat.
Use olive or canola oil for cooking rather than shortening, butter, or lard.
Choose leaner cuts of meat.
Treat meat as one part of the whole meal, instead of the focus.
o Include two or more vegetarian-style (meatless) meals each week.
o Increase servings of fruit and vegetables, whole grain rice, pasta and dry beans in meals
to get full without lots of meat.
o Try casseroles and pasta, stir-fry dishes, which have less meat and more vegetables,
grains and dry beans.
Get regular physical activity
Be active most days of the week. Exercise enough so that the heart is pumping, but you feel
comfortable. Aim for 30-60 minutes per time of moderate physical activity.
Choose activities that you enjoy and can do regularly.
Get the whole family involved!
Maintain a healthy weight
Watch portion sizes/eat sensible portions of food
Drink plenty of water.
Start the day with breakfast.
Eat out less often.

(Local Consensus 2010 [5], US Department of Health and Human Services 2006 [5], ADA 2010 [5a], NHBPEPWG 2004 [5b])
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