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CONTEXT: Hypertension is frequently undiagnosed in children. Several methods have been

abstract

developed to simplify screening for elevated blood pressure (BP) in children.
OBJECTIVE: to assess the performance of different screening tools in identifying elevated BP in

the pediatric population.
DATA SOURCES: Data sources such as PubMed, Embase, Web of Science, Cochrane, and Scopus

were searched up to March 2016.
STUDY SELECTION: Studies providing measures of diagnostic performance of screening tools and

that used age-, sex-, and height-specific BP percentile as the reference standard were included.
DATA EXTRACTION: Data regarding the population, screening tools used to define elevated BP, and
diagnostic criteria of BP were extracted. Available data on true-positive, false-positive, truenegative, and false-negative results were also extracted to construct a 2 × 2 contingency table.
RESULTS: A total of 16 eligible studies that evaluated 366 321 children aged 3 to 18 years were
included in the meta-analysis. Nine screening tools were included in this study, in which the
BP-to-height ratio, the modified BP-to-height ratio, and tables based on age categories had
the highest sensitivities (97–98%) but moderate specificities (71–89%).
LIMITATIONS: Limitations included that BP measurements in most studies were based on 1 visit
only and there was heterogeneity between the studies.
CONCLUSIONS: Several user-friendly screening tools could improve the screening of elevated BP

in the pediatric population.
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Hypertension is a global health
burden and an important risk
factor for stroke, cardiovascular
disease, end-stage renal disease,
and overall mortality in adults.1
Childhood hypertension has become
an important health issue due to its
increasing prevalence, now affecting
3% to 5% of children, and its risk for
end-organ damage.2–4
The American Academy of Pediatrics
recommends that blood pressure
(BP) measurements be taken at
all pediatric visits for the health
care of children >3 years old.5
However, hypertension is frequently
undiagnosed.6 The diagnostic criteria
in the US Fourth Report include age-,
sex-, and height-specific percentiles
of systolic BP (SBP) and diastolic BP
(DBP).5 The diagnostic criteria in
Germany and of the European Society
of Hypertension and international
BP references are also based on
age-, sex-, and height-specific
percentiles.7–9 The guidelines of
the United States and Europe all
recommend that elevated BP must
be confirmed on repeated measures
before a child is characterized
as having hypertension. Several
methods to simplify the screening
of elevated BP in children have
been developed and could improve
the detection of elevated BP in
children. BP-to-height ratio (BPHR)
is a simple formula: BPHR = BP/
height.10 Diagnostic criteria formulas
are simple equations relating BP
thresholds to age.11 The table in
Mitchell et al12 corresponds to 5
age categories, independent of sex
and height. The table in Kaelber and
Pickett13 corresponds to age and sex,
independent of height, and the tables
in Chiolero et al14 and Ardissino
et al15 represent height-specific
BP thresholds. This systematic
review aimed to meta-analyze the
performance of different screening
tools for identifying elevated BP in
children and adolescents.

METHODS

Study Selection and Quality
Assessment

Search Strategy and Eligibility
Criteria

Irrelevant articles were eliminated
from the primary search on the
basis of the information in the title
and abstract. Once the studies were
identified by the information in the
titles and abstracts, full articles were
obtained for all relevant studies.
Two reviewers (C.M. and R.W.)
independently reviewed the full
articles obtained from the search
for relevance. All studies that did
not meet the inclusion criteria or
that met the exclusion criteria were
removed. Disagreements between
the 2 reviewers regarding study
inclusion were resolved through
face-to-face discussion of the full-text
assessment. Eligible studies were
further reviewed.

A systematic review of the published
articles was performed in accordance
with the PRISMA (Preferred
Reporting Items for Systematic
Reviews and Meta-Analyses)
guidelines. The predefined inclusion
criteria for study selection were
as follows: the study must have
(1) assessed the performance of
screening tools to identify elevated
BP in children and adolescents
aged 0 to 18 years, (2) provided a
2 × 2 diagnostic table to allow for
meta-analysis or information to
calculate these values, and (3) used
an age-, sex-, and height-specific
BP percentile as the gold standard.
Prehypertension was defined as
the age-, sex-, and height-specific
90th percentile or ⩾120/80 mm Hg
BP. Hypertension was defined as
the age-, sex-, and height-specific
95th percentile. Editorials, reviews,
and abstracts from conference
proceedings were excluded. The
study selection was limited to
English-language studies and studies
in humans only.
A systematic search was conducted
in the bibliographic databases,
including PubMed, Embase, Web of
Science, Cochrane, and Scopus from
inception to March 31, 2016. First,
a categorical search was conducted
that used the following 3 key word
phrases: (1) hypertension or elevated
BP or their synonyms (eg, abnormal
BP), (2) children or adolescents or
their synonyms (eg, teenage), and (3)
screening or its equivalent words (eg,
sensitivity and specificity). Second,
categories “1” to “3” were combined
by using “and” and the duplicates
were removed. In addition, the
related literature and reference
lists of the identified articles were
searched for relevant publications.

The methodologic quality of each
study was assessed by using a
checklist based on the QUADAS
(Quality Assessment for Studies of
Diagnostic Accuracy) tool,16 which
enabled the reviewers to evaluate the
quality of the studies. Disagreements
between the reviewers on individual
items were resolved through a
consensus meeting with a third
reviewer (F.Y.).

Data Extraction
Data were independently extracted
from the primary studies by 2
reviewers (C.M. and R.W.). Data
regarding the population, screening
tools used to define elevated BP, and
BP diagnostic criteria were extracted.
Available data on true-positive, falsepositive, true-negative, and falsenegative results were extracted to
construct a 2 × 2 contingency table.

Data Synthesis and Statistical
Analysis
From the extracted data, which
were arranged in 2 × 2 contingency
tables, the pooled summary statistics
were computed for sensitivities,
specificities, likelihood ratios, and
diagnostic odds ratios (DORs) to
estimate the diagnostic performance.
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to examine the possible publication
bias of the studies regarding the
performance of screening tools in
detecting elevated BP. Analyses
were performed by using the MetaDisc 1.4 statistical software (Unit
of the Clinical Biostatistics team of
the Ramony Cajal Hospital; Madrid,
Spain) and Stata version 12.0
software (StataCorp, College Station,
TX).

RESULTS
Figure 1 summarizes the selection
process of the studies. In total, 22 528
references were obtained by using
PubMed, Embase, Web of Science,
Cochrane, and Scopus. An additional
4 full-text articles were included
after scanning the related literature
and reference lists of the studies
selected for inclusion. Finally, a total
of 16 studies were included in this
review.10,12,14,17–29
FIGURE 1
Flowchart of the selection of studies and speciﬁc reasons for exclusion from the meta-analysis.

All statistics were reported as
point values with 95% confidence
intervals (CIs). The heterogeneity of
all diagnostic test parameters was
evaluated with the inconsistency
index (I2). The I2 statistic is defined
as the percentage of variability due
to heterogeneity beyond that from
chance; values >50% represent
the possibility of substantial
heterogeneity.
Multivariable meta-regression
was performed to explain the
heterogeneity. The following
confounders were chosen: (1)
diagnostic criteria used to assess
elevated BP, (2) BP measurement
methods, (3) number of office visits,
(4) region, (5) source of study
population, (6) sample size, and (7)
quality assessment score.
Studies were grouped on the basis
of the diagnostic criteria used to
assess elevated BP according to

(1) the definition of US Fourth
Report or (2) the European criteria.
BP measurement methods were
grouped according to auscultatory
or oscillometric methods; number
of office visits were categorized as 1
visit or “other”; region of the study
population was categorized as North
America, South America, Europe,
Asia, or Africa; and source of the
study population was categorized
as from a school or community or
from a clinic or hospital. Finally,
the studies were categorized into
2 subgroups on the basis of the
QUADAS score (<10 and ≥10).
Summary receiver operating
characteristic curves were also
constructed to express the test
parameter results as DORs. The
diagnostic threshold (cutoff) bias
was also evaluated as a cause of
between-study heterogeneity. Begg’s
test and Egger’s test were conducted

Supplemental Table 4 shows details
of these 16 studies. Studies were
conducted between 2011 and 2016
in 8 different countries, including
2 from Asia, 1 from Africa, 2 from
North America, 1 from South
America, and 2 from Europe. The
population size of the studies ranged
from 107 to 197 191 participants.
The total number of children and
adolescents was 366 321 in the metaanalysis. Seven studies assessed only
the performance of screening tools
in identifying hypertension. Nine
studies assessed the performance of
screening tools in identifying both
prehypertension and hypertension.
The quality of the included articles is
summarized in Supplemental Table
4. Details of the screening tools are
shown in Table 1.

Prehypertension (Deﬁned as Age-,
Sex-, and Height-Speciﬁc 90th
Percentile or ≥120/80 mm Hg)
Supplemental Table 5 shows that
the pooled sensitivity to detect
prehypertension was 0.953 (95%
CI: 0.951–0.955) and the pooled
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TABLE 1 Formulas and Tables of Different Screening Methods for Elevated BP in Children and Adolescents
BPHR
SBPHR = SBP (mm Hg)/height (cm)
DBPHR = DBP (mm Hg)/height (cm)
MBPHR
Modiﬁed SBPHR = SBP (mm Hg)/(height [cm] +7 × [13 – age in years])
Modiﬁed DBPHR = DBP (mm Hg)/(height [cm] + 7 × [13 – age in years])
Age, y
Formula
Diagnostic criteria formulas
BP, mm Hg
SBP
Between 1 and 17
100 + (age in years × 2)
DBP
Between 1 and 10
60 + (age in years × 2)
Between 11 and 17
70 + (age in years)
SBP, mm Hg
DBP, mm Hg
Mitchell et al12 table
Age, y
3 to <6
>60
≥100
6 to <9
>70
≥105
9 to <12
>75
≥110
12 to <15
>75
≥115
≥15
≥120
≥80
Height range, cm
SBP, mm Hg
Chiolero et al14 table
Height category, cm
80
<85
104
90
85–94
107
100
95–104
110
110
105–114
112
120
115–124
114
130
125–134
117
140
135–144
120
150
145–154
123
160
155–164
128
170
165–174
131
180
>175
136
Boys, mm Hg
SBP
DBP
Kaelber and Pickett13 table
Age, y
3
100
59
4
102
62
5
104
65
6
105
68
7
106
70
8
107
71
9
109
72
10
111
73
11
113
74
12
115
74
13
117
75
14
120
75
15
120
76
16
120
78
17
120
80
120
80
≥18
Boys, mm Hg
SBP
DBP
Ardissino et al15 table
Height, cm
55
97
70
60
106
68
70
110
69
80
104
59
90
108
63

DBP, mm Hg

61
65
68
72
76
78
80
81
83
85
87
Girls, mm Hg
SBP

DBP

100
101
103
104
106
108
110
112
114
116
117
119
120
120
120
120

61
64
66
68
69
71
72
73
74
75
76
77
78
78
78
80
Girls, mm Hg

SBP

DBP

99
108
111
105
107

70
68
70
60
64
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TABLE 1 Continued
BPHR
100
110
120
130
140
150
160
170
180
190

110
113
115
117
120
124
127
127
127
127

67
73
79
82
83
85
85
85
85
85

108
110
113
117
119
123
127
127
127
—

68
72
76
79
81
83
85
85
85
—

—, no reference.

specificity was 0.784 (95%
CI: 0.783–0.786). The positive
likelihood ratio (LR) was 6.826
(95% CI: 5.309–8.778), the negative
LR was 0.077 (95% CI: 0.035–
0.170), and the DOR was 105.93
(95% CI: 50.544–222.01).
Heterogeneity was observed
across studies (I2 = 99.4%–99.9%).
The Spearman correlation
coefficient (Logit [sensitivity]
versus Logit [1 – specificity])
was 0.284 (P = .325). The
diagnostic threshold (cutoff) bias
did not appear to be a cause of
heterogeneity. In multivariable
meta-regression, the source of
study population (from a school or
community versus from a clinic or
hospital) could explain the source
of between-study heterogeneity
(DOR: 13.37; 95% CI: 1.78–100.46;
P = .017). The Begg’s and Egger’s
tests did not reveal a significant
publication bias (P = .511 and .758).

Hypertension (Deﬁned as Age-, Sex-,
and Height-Speciﬁc 95th Percentile)
Supplemental Table 5 shows that
the pooled sensitivity to detect
hypertension was 0.950 (95%
CI: 0.948–0.953) and the pooled
specificity was 0.856 (95% CI: 0.855–
0.857); the positive LR was 11.233
(95% CI: 9.113–13.846), the negative
LR was 0.066 (95% CI: 0.040–0.109),
and the DOR was 216.18 (95% CI:
120.65–387.38).
Heterogeneity was observed across
studies (I2 = 98.3–99.9%). The
Spearman correlation coefficient

(Logit [sensitivity] versus Logit
[1 – specificity]) was 0.522 (P =
.004). This finding revealed the
evidence supporting the diagnostic
threshold (cutoff) bias as a cause
of heterogeneity. In multivariable
meta-regression, no variables could
explain the source of between-study
heterogeneity (all P > .05). The Begg’s
and Egger’s tests did not reveal a
significant publication bias (P = .399
and .780).

Performance of Different Screening
Tools
Table 2 shows the performance of
the different screening tools. In 2
reference standards, BPHR, modified
BPHR (MBPHR), and the Mitchell
et al12 and Kaelber and Pickett13
tables had the best sensitivities (97–
98%) and moderate specificities (71–
89%). Diagnostic criteria formulas
and the Ardissino et al15 and Chiolero
et al14 tables (only in the BP 95th
percentile) had the best specificities
(98–100%) and low sensitivities
(57–85%). The areas under the curve
for BPHR, MBPHR, diagnostic criteria
formulas, and the Kaelber and Pickett
and Chiolero et al tables were all >0.9
for screening hypertension.
Table 3 shows the 5 most “sensitive”
and most “specific” screening tools.
The sensitivities and specificities of
the Kaelber and Pickett table, the
Mitchell et al table, and MBPHR all
ranked in the top 5 for identifying
prehypertension. The sensitivities
and specificities of BPHR, MBPHR,
and the Ardissino et al table all

ranked in the top 5 for identifying
hypertension.

DISCUSSION
This meta-analysis found that the
user-friendly screening tools had
high pooled sensitivity and moderate
pooled specificity in identifying
elevated BP in children and
adolescents. When the performances
of different screening tools were
analyzed separately, BPHR, MBPHR,
and the Mitchell et al and Kaelber
and Pickett tables had the best
sensitivities. The diagnostic criteria
formulas and the Ardissino et al and
Chiolero et al tables had the best
specificities.
In 2011, Lu et al10 evaluated, for
the first time, the performance of
BPHR for identifying elevated BP
in ethnic Han adolescents. More
recently, 2 meta-analyses showed
that BPHR performed well for
identifying elevated BP in children
and adolescents, independently of
sex, age, and ethnicity groups.30,31
This study suggested that the SBPto-height ratio (SBPHR) and DBPto-height ratio (DBPHR) should be
used together. SBPHR and DBPHR
were used to identify elevated
SBP and DBP, respectively. The
combination of SBPHR+DBPHR was
then applied to identify elevated
BP. The sensitivities decreased
significantly when SBPHR or DBPHR
was used as 2 separate screening
tools to identify elevated BP.18,20
Some researchers believed that the
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0.97 (0.97–0.97)
0.77 (0.74–0.80)
0.73 (0.70–0.76)
0.97 (0.96–0.97)
0.57 (0.53–0.61)

0.98 (0.97–0.99)
0.98 (0.97–0.99)

0.63 (0.59–0.67)

0.98(0.98–0.98)
0.81 (0.77–0.84)
0.76 (0.72–0.80)
0.98 (0.98–0.98)
0.78 (0.75–0.81)

0.98 (0.97–0.99)
0.83 (0.82–0.84)
0.98 (0.97–0.99)

0.85 (0.82–0.88)

2
2

1

7
2
2
3
3

3
3
4

2

Sensitivity (95%
CI)

4
1
1
2
1

N

0.98 (0.98–0.99)

0.71 (0.70–0.72)
0.99 (0.99–0.99)
0.78 (0.77–0.78)

0.83 (0.83–0.83)
0.81 (0.80–0.82)
0.72 (0.72–0.73)
0.89 (0.89–0.90)
0.99 (0.99–0.99)

1.00 (1.00–1.00)

0.78 (0.77–0.79)
0.88 (0.88–0.89)

0.73 (0.73–0.73)
0.77 (0.76–0.78)
0.73 (0.72–0.74)
0.88 (0.88–0.88)
1.00 (1.00–1.00)

Speciﬁcity (95% CI)

—, no reference.
a Deﬁned as age-, sex-, and height-speciﬁc 90th percentile or ⩾120/80 mm Hg.
b Deﬁned as age-, sex-, and height-speciﬁc 95th percentile.

Prehypertensiona
BPHR
SBPHR
DBPHR
MBPHR
Diagnostic criteria
formulas
Mitchell et al12 table
Kaelber and Pickett13
table
Ardissino et al15
table
Hypertensionb
BPHR
SBPHR
DBPHR
MBPHR
Diagnostic criteria
formulas
Mitchell et al12 table
Chiolero et al14 table
Kaelber and Pickett13
table
Ardissino et al15
table

Screening Tools

56.23 (46.07–68.63)

3.41 (3.30–3.54)
99.73 (88.23–112.73)
4.39 (4.22–4.56)

5.79 (5.73–5.84)
4.28 (4.03–4.54)
2.75 (2.59–2.93)
9.28 (9.10–9.47)
77.01 (62.83–94.39)

318.54 (170.99–593.44)

4.44 (4.22–4.67)
8.47 (7.85–9.13)

3.63 (3.60–3.66)
3.35 (3.14–3.57)
2.71 (2.54–2.88)
8.14 (7.98–8.29)
286.86 (153.84–534.88)

Positive LR (95% CI)

TABLE 2 Sensitivities, Speciﬁcities, LRs, and DORs of Screening Tools for Identifying Elevated BP
DOR (95% CI)

87.62 (82.09–93.51)
11.20 (9.30–13.49)
7.34 (6.15–8.75)
213.96 (193.88–236.13)
663.62 (349.59–1259.71)
160.97 (99.12–261.42)
355.33 (215.01–587.25)
862.50 (453.87–1639.02)

259.25 (229.30–293.10)
18.13 (14.20–23.14)
8.32 (6.64–10.41)
409.57 (348.12–481.88)
343.04 (263.84–446.01)
122.04 (70.34–211.76)
584.82 (501.32–682.24)
198.50 (118.88–331.48)
374.43 (276.91–506.30)

Negative LR (95% CI)

0.04 (0.04–0.04)
0.30 (0.26–0.34)
0.37 (0.33–0.42)
0.04 (0.03–0.04)
0.43 (0.39–0.47)
0.03 (0.02–0.04)
0.02 (0.01–0.04)
0.37 (0.33–0.41)

0.02 (0.02–0.03)
0.24 (0.19–0.29)
0.33 (0.28–0.39)
0.02 (0.02–0.03)
0.22 (0.20–0.26)
0.03 (0.02–0.05)
0.17 (0.16–0.18)
0.02 (0.01–0.04)
0.15 (0.12–0.18)

—

0.89 (0.06)
0.96 (0.05)
0.94 (0.02)

0.97 (0.02)
—
—
0.99 (0.02)
0.99 (0.01)

—

—
—

0.87 (0.04)
—
—
—
—

Area Under Curve (SE)

performance of BPHR was lower in
younger children compared with
adolescents.23 Its sensitivity and
specificity were lower in younger
children when compared with
adolescents.32 Therefore, Mourato
et al developed the MBPHR.23 They
reported that MBPHR could improve
the accuracy of screening elevated
BP in childhood, and the index was
better than BPHR.23 In the present
meta-analysis, BPHR and MBPHR
both showed good performance,
with high sensitivities and
specificities for identifying elevated
BP in children and adolescents.
The results were consistent with
those of another study.30 However,
the formula for MBPHR is more
complicated.

Mitchell et al12 produced a table
with only 10 BP thresholds. The
Mitchell et al table started at age 3
years and increased in increments
of 3 years for a total of 5 age groups.
The cutoff values of both SBP and
DBP decreased below the lowest
95th percentile value in all cases and
close to the lowest 90th percentile
value. The Kaelber and Pickett table
used the lower limit of height (fifth
percentile) in the abnormal BP range
(90th percentile) for a given sex and
age, and its application reduced the
number of thresholds from 476 to
64.13 The Mitchell et al table and the
Kaelber and Pickett table had the
same sensitivities (98%), but did
not reach 100%, which is because
the fifth percentile of height was not
the lowest BP cutoff value.5 The BP
percentiles with height percentiles
(the 5th, 10th, 25th, 50th, 75th,
90th, and 95th percentiles only)
are given in US guidelines.5 The BP
percentiles of children with these
height percentiles can be searched
through the BP tables. For children
with height percentiles other than
these, BP percentiles should be
calculated following 4 complicated
steps. The cutoff values of BP decline
with decreasing height percentiles.5
The cutoff values for children with
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height less than the fifth percentile
may be lower than the cutoff values
of the Mitchell et al and Kaelber
and Pickett tables. Children with
height less than the fifth percentile
may be underrecognized. The
Mitchell et al table represents to
5 age categories, whereas the
Kaelber and Pickett table represents
age. The Kaelber and Pickett table
has better specificities than the
Mitchell et al table. The Mitchell
et al table is simpler than the
Kaelber and Pickett table. The
follow-up study found that the
Mitchell et al and Kaelber and
Pickett tables predicted the risk of
adult high arterial stiffness as well
as age-, sex-, and height-specific
percentiles. These simple screening
tools could be used for identifying
pediatric subjects at risk and
for intervening to improve adult
cardiovascular outcomes.33
The diagnostic criteria formulas
were created on the basis of a
regression analysis of the 95th
BP percentile of a 1987 US Task
Force report, which considered the
50th percentile for height in both
sexes.11 The 95th BP percentiles of
the 1987 and 2004 US Task Force
reports were similar.5,34 Therefore,
the diagnostic criteria formulas
are not appropriate screening
methods for prehypertension
in children. Pooled results from
the diagnostic criteria formulas
revealed that sensitivity was only
57% for screening children with
prehypertension, which suggests
that more than two-fifths of children
were undiagnosed. The pooled
sensitivity of the diagnostic criteria
formulas was 78% for screening
children with hypertension.
The cutoff values increased
with percentile of height. The
diagnostic criteria formulas might
underdiagnose children with height
less than the 50th percentile.
The Chiolero et al table selected the
mean of BP values corresponding to

TABLE 3 Five Most “Sensitive” and Most “Speciﬁc” Screening Tools
Rank

Prehypertension

Hypertension

Most “Sensitive”
Screening Tools

Most “Speciﬁc”
Screening Tools

Most “Sensitive”
Screening Tools

Most “Speciﬁc”
Screening Tools

2

Kaelber and Pickett13
table
Mitchell et al12 table

Kaelber and Pickett13
table
Mitchell et al12 table

Diagnostic criteria
formulas
Chiolero et al14 table

3

BPHR

BPHR

Ardissino et al15 table

4
5

MBPHR
SBPHR

Diagnostic criteria
formulas
Ardissino et al15
table
Kaelber and Pickett13
table
MBPHR
Mitchell et al12 table

MBPHR
Ardissino et al15 table

MBPHR
BPHR

1

the 95th BP percentile US Task Force
report of different age, sex, and height
categories.14 Like the diagnostic
criteria formulas, Chiolero et al’s table
will also result in underdiagnosis
because the cutoff values represented
the mean of the gold standard. The
pooled sensitivity of the Chiolero et al
table was 83% for screening children
with BP ≥95th percentile. Compared
with the Chiolero et al table, the
Ardissino et al table had more height
categories and sex-dependent cutoff
values.15 However, their performance
was similar.
The results of this meta-analysis
revealed that the Mitchell et al table,
the Kaelber and Pickett table, BPHR,
and MBPHR may be better choices
for identifying prehypertension
and hypertension in children
and adolescents. Low specificity
is associated with more falsepositive cases, which has important
psychological implications in
children and their parents and
increases the proportion of
reexamination.
The current study has some
limitations. First, 3 repeated
BP measurements are required
to confirm the diagnosis of
hypertension in children and
adolescents. The prevalence of
hypertension tends to decrease in
subsequent visits,35 which means
that children with hypertension
at the first visit may turn out to
have normal BP at the second
and third visits. However, the BP
measurements in most studies were

based on 1 visit only.
The sensitivity of the diagnostic
criteria formulas and the table of
Chiolero et al may improve after 3
repeated BP measurements.
Because children with a missed
diagnosis had slightly elevated
BP (BP level relatively close to
the 95th percentile), they might
not truly have sustained elevated
BP. Second, heterogeneity existed
between the studies. Although
the meta-regression analysis was
performed to investigate the
sources of heterogeneity, few
variables could adequately explain
these sources. Third, because the
number of some screening tools
was only 1 or 2 studies, the receiver
operating characteristic curve could
not be built for these screening
tools.

CONCLUSIONS
As screening tools, the tables
proposed by Mitchell et al and
Kaelber and Pickett as well as BPHR
and MBPHR have high sensitivities.
The Mitchell et al and Kaelber and
Pickett tables are more suitable
for clinics and hospitals because
they are more intuitive and userfriendly. Although BPHR and MBPHR
need to be computed, they can help
physicians when no table is available.
Because the BP measurements in
most studies were based on 1 visit
only, the performance of these
screening tools should be confirmed
by future studies with the use of 3
office visits.

Downloaded from www.aappublications.org/news by guest on December 15, 2019
PEDIATRICS Volume 139, number 2, February 2017

7

pediatrics.org/cgi/content/full/127/4/
e978

ABBREVIATIONS
BP: blood pressure
BPHR: blood pressure-to-height
ratio
CI: confidence interval
DBP: diastolic blood pressure
DBPHR: diastolic blood pressureto-height ratio
DOR: diagnostic odds ratio
LR: likelihood ratio
MBPHR: modified blood pressure-to-height ratio
SBP: systolic blood pressure
SBPHR: systolic blood pressureto-height ratio
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