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What's_known on this Subject?

High bleed pressure is increasingly prevalent in the pediatric population
highlighting the need for children to be screened for this condition during health
care visits. Hypertension is an established risk factor for long term overall poor

health outcome in adults and children.
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What This Study Adds

Prevalence and complications associated with preoperative high blood pressure in
childrenshave not been comprehensively studied. We provide data for the first time
in childrenwhich showed a high prevalence of preoperative elevated blood

pressure and its strong association with pre-incision hypotension.

Clinical Implications

The preoperative assessment can be leveraged as a screening point for elevated
blood pressure in children. Children with high baseline blood pressure are at risk of

multiple episodes of post-induction hypotension.
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Abstract

Introduction: High blood presswg BP) in childhood is associated with left ventricular
hypertrophy and abnormal vascular teéaty evenin apparently healthy childrehis
study examined the prevalence of higR in children undergoing elective naardiac
operations=\We also determinéttd association of preoperative higR with pre-incision
hypotension (PIH).

Methods: This was a retrospective cohort study thisedclinical and anthropometric
data onw=children aged-B/yr who underwent elective, naardiac operations from
January 2006 to January 201Rreoperativeblood pressurdBP) was used tostratify
children into threecategories normal BP gystolic and diastolic BP below the 98
percentile)s=prehypertension ySolic and/or Dastolic BP >90" percentile but 85"
percentile or if the BP exceeds 120/80mmHg even if it is below the&@entild, and
hypertension (gstolic and/or Dastolic BP >95" percentile) Multivariable logistic
regression analysis was used to calculate adjusted odds ratios for PIH usinghdege, ge
body.mass.indeiBMI) and BP categories as covariates.

ResultsTAmong 35832 children, the overall prevalence of prehypertension, hypertension,
and hypertension by adult standards were 16.4%, 6.8% and 3.3% respectively.
Overweight and obese children had higher rates of elevatedPi@Bence o€levated
baseline BR high BMI category andoresence of OSAdiagnosis were independent
predictors of multiple episodes of PIH in a logistic regression model.

Conclusiont In children preoperative high BP is an independ@médictor of PIH.

Although the longtime consequenceshagh BP are well known, this repoprovides the
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first intraoperative evidence of adverse event associated with preopdrigivBP in
children. Mechanisms underlying this hypotensive respareenclear.
Introduction

High _blood pressure (BP) is increasingly prevalent among children and
adblescents in the United States3)L Current estimates are that aboti% of children
have adiagnosis of hypertension (4). Although many of the well described consequences
of high*™BP“such as stroke, myocardial infarction and heart failure are uncommon i
children,"hypertensiofHT) in childhoodmay leadto HT in adulthood andhypertensive
children often manifest features of target organ damage, such as left ventricular
hypertrephy,diastolic dysfunction (5) andtherosclerosié). HT is also an indepeat
risk factor sfor lower cognitive functiomspecially in obese individual§’) and more
recently primary HT in children and adolescents was associated with a higher rate of
learning disabilities (8 Because chronically elevated BP can result in dealeastemic
health ‘over the long term, it is imperative to idenafyd treatchildren with high BP.

However, it appears that physicians and other health care workers frequently
overlook high BP in children 9). Consequently, the American Academy of Peiiat
(AAP)=and the American Heart Associatiddational High Blood Pressure Education
Program(NHBPEP)ecommends that childref8 years old who are seen in medical care
settings should have their BP measured at least once during every health cat@)visit (
Indeed, routine monitoring of BP during anesthésiane of the recommended standards
of caredy'the American Society of @sthesiologists (ASAN().

Insadult patients, undiagnosed or untreated elevated BP is considered a risk factor
for perioperative complications including, labile BP trends (hygral/or hypertension),
myocardial ischemia, and perioperative strokB4-16). These complications are
especially._more frequent following induction of general anesthesia and during
laryngoscopy (15).

Although the precedingomplications are vanishingly rare in pediatric surgical
patientstthe prevalence and consequences of elevataperative BP have not been
comprehensivelystudied with most published data only relevant to adult patients. (16)

Previous reports of intraoperative hypotension in children have not considered the
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prevalence of baseline elevated BP or its possible iasi®oc with postinduction
hypotension (17).

Because the preoperative review represents a health care visit during which
clinical and, anthropometric data are routinely collected, this encounter could be
leveraged.for screening children for elevated BP. Therefore, this detdyminedthe
prevalence ofhigh BP (prehypertension and hypertension) in children undergoing
elective"norcardiac operations. We alsxaminedwhether children with preoperative
elevated"BP were at increased risk for-jp@sion hypaension (PIH).The hypothesis
tested was that, preoperative elevatedvgilld beassociated with increased frequency
of PIH,

Methods

Following Institutional Review Bard (IRB) approval (HUM00068846), we acquire
data fromour electronic perioperative medicinformation system (Centricity®; General
Electric, Healthcare, Waukesha, WThhis was a retrospective cohort study that utilized
clinicalsandranthropometric data on children agell’gr who underwent elective, non
cardiacroperations from January 200&J&muary 2014. We only included aghsvn to

3yr because the AAP recommends routine BP screening for-chyidren (10). The
following informationwere extractedrom the déabase: age, gender, ethnicity, American
Society of Anesthesiology (ASA) status, surgical specialty, as well as lagidhweight.
Body Mass Index (BMIwascalculated as weight in kilograms divided by the square of
the heightiin meter@MI = kg/n¥). Childrenwere therclassified as normal weighB!

< 85th percentile)pverweight BMI > 85th and < 95th percentile), or obese BMI >95™
percentile)using age and gendspedfic reference growth charts (20) from the National
Center for Health Statistics (NCHS)/Centers for Disease Control and Prevention (CDC).
Blood Pressure dataand Definitions of Elevated BPand Hypotension

Blood pressure measurementsrerecorded on all patients during the normal course of
pre-anesthesia evaluation. Standard nursBfg protocols were used. Typically, an
experienced preoperative care nurse or a suitadlyed medicahssistant measws¢he
patient’'s BP using an oscillometric machine andppropriatelysized BP cuffClinical

and hemodynamic variables are typically measured prior to dmeinestration of
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premedication thus reducing the possible effect of premedication on the BP wsddes
for the present study.

Case ascertainment: Systolic and diastolic BFSBP and DBP)were used to
identify children with elevated BP. We deftheormal BP a$ieight, age and sespecific
systolic.and diastolic BP below the"®percentile We used thé&0" percentileof height
value In_the abnormal BP percentile algorithm recommendeithdoyS National High
Blood “Pressure Education Program Working Grougd).( Prehypertension (PHT)
indicates systolic and/or diastolic BP90" percentile but < 95 perentile or if the BP
exceeds 120/80mmHg even if it is below th& @@rcentile. Hypertension (HT) denotes
systolic" and/or diastolic BR 95" percentile for age, sex and height§). We also
categorizd'each child’s SBP and DBP as being above or below 140mmHg and 90mmHg
respectively (the threshold for adult hypertensidr)is we classified as“Obviously
elevated.BR’.

Control ascertainment: inclusion criteria for controls werall children aged-
17yr with normal preoperative BP who underwent elective operations during the study
period. Nosystematianatching of control to cases was performed.

Pre-incision hypotension (PIH): the procedurefor calculating and defining PIH
wasfully descthed in our prior publication 19) but is briefly reviewed here.
Intraoperative blood pressure (BP) measuremesdone automatically usingither the
oscillometric method Intraoperative BP datavere acquired from an automated,
electronic physiologic monitor (Solar 9500; General Electric Healthcare). BP vedues
automaically recordedevery 3 min for every patient. Each intraoperative anesthetic
recordwasdivided intosuccessive-in epochs. The median SBP for e&emin gpoch
on the:anesthesia chavas thencalculated.The use of a median value over a defined
time peioed- filters out monitoring artifacts and clinically insignificant, transient
hypotension (2D The number of SBP epochs below defined cutoffs during the pre
incisionsperiod was computed for every patient and compared witdegggndent cutoff
points for-hypotension: age below 10 years, hypotensiSBi lower tharzn+70mmHg
(where n = age in years); for children older than 10 years, hypotension equals SBP less
than 90mmHg(21). Children having two or more episodes of PIH were classified as

having multipleepisodes of hypotensiofkinally, administration of ephedrine, calcium
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gluconate or phenylephrine in the pneision period was taken as proxy for hypotension
requiring intervention(“clinically important hypotension”}- since these drugs are not
usually administered in the pre-incision period except to treat hypotension.

Exclusion criteria: Children with a preoperative history of hypertensian treatment

were excluded from the present analyses. Additionally, we excluded data on children
with a\ history of renal or liver failure. Furthermoreje excluded all ermargency
operations'because theyay be associated with pain, which could spuriously elevate the
preoperative BP.

Data validation

Two principal methods were used to validate the data used fprekent analysis. First,
clinically” implausible values for the dependent and predictor variables (e.g. BMI
>80kg/nt on <8kg/nf) were excluded. Also, children with missing preoperative BP,
height and/or weight as well as BMI were excluded. Other variabtsmissing data

were analyzed “as is” i.e. only available data were analyzed without any attempt at data
imputationwOnly one perioperative visit per patient per year was counted and included
for analyses. For children undergoing multiple surgical procedures during-geane
periodythe first visit was chosen for analysis.

Statjstical Analysis

Data analyses were carried out with Statistical Package for the Social Sciences (SPSS)
for Windows, version 22.0, (SPSS Inc., Chicago, IL) and SAS versio 9\8o-tailed
p-values<0wQ5 was considered statistically significant for all procedures.

Thesprimary hypothesis tested was that the rates ofnpigon hypotension
would differ based orpreoperative BP categoryWe first examined all continuous
variables (ge, height, and weight, as well as BMI, SBP and DBP) for normal distribution
with the KolmogorovSmirnov test. All normally distributed variables shobble a p >
0.05 by, this test (92 Basic descriptive statistics, including means, standard deviations
and pereentages were calculated for demographic and clinical data. Crude prevalence of
high BP«(preHT and HT) weredescribed as simple proportions and compared across
BMI categories using Pearson’s &lgjuared testSimilarly, the proportion of children
with “obviously” elevated BP (hypertension by adult standamdgls computed.
Relatedly, the prevalence of overweight and obesity were described as simple gueporti
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and compared across sex group#ferences in the distribution dP categoriesvere
compaed acros8MI groups and presented simple bargraphs Next, weconstruceda
sexspecificPearson correlation matriw assess the strength of association between the
following continuous variables: age, height, weight, BMI, SBP and DBP.

Multivariable Regression Analysis:

To fit aimultivariablelogistic regression model, we estimated Bngy=1| X), whereY is

the binary"dependent variable (multiple PIH yes/no) dimithe vector of the covariates.
To derive'the response variabfewe calculated theumber of episodes of hypotension

in thepre-incision period and categorized two or more episodes as multiple PIH.

Prientofitting the logistic regression model, covariates were examined for-multi
cdlinearitysby scanning for highly correlated variables>(0.7). After collinearity was
assessedage, weight and heighwere highly correlatedBecause age anBMI are
considered essential variables in the diagnosis of elevated BP in cl{il@)ethey were
retained_in_the regression modehile body weightand heightwere droppedA model
that included height, weight and BMI displayedatistically significant Hosmer
Lemeshowpvalue indicating poor fit to the data (data not showbichotomous
covariates were coded as dummy variables (0O=no, 1=yasables were included in the
modelsbased on statistical significance, clinical relevgth®eand due consideration for
over parameterization.

Receiver operating characteristic (ROC) and area under the curve (AEI€E)
used terassess the final model’s predetability. ROC curves argypically plotted to
demonstrate the discriminatory power of a diagnostic test over the entire range of test
results. A good tedtasan ROC curve skewed to the upper left corn2B)( The AUC
defines the diagnostic power of attes perfect scoreasan AUC of 1, while an AUC of
0.5 means.the test performs no better than change (23
Results
A total ef38291records with complete clinical and anthropometric data were extracted
from thesdatabasé\fter excluding2459records duea implausible data (1646 with BMI
values outside defined range &8iBwith BP values outside normal physiologic range),
the final study cohort include8b832children.Of these26.5% had elevated preoperative
BP while 14.3% were overweight and 15.7% wei®se.The overall prevalence of PHT
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and hypertension and hypertension by adult standards were 16.4%, 6.8% and 3.3%
respectively. All the indices of adiposity and BP were significantly positivelyeleted

in both boys and girl§Table 1). Expectedly,werweight and obese children had higher
rates of elevated BP (Fig Boys had significantly higher odds of preoperative high BP
compared.t@irls (26.7% vs. 21.%; OR =1.%, 95%CI = 1.29-1.43; p=0.001).

On_average, children with elevated BP were older, ligter anthropometric
parametersand were more likely to have obessociated diagnoses such as habitual
snoring and' OSA (Table 2). Those with high BP were also more likely to belong to
higher ASA classDuring the prancision period, 71.1% of patienteceived intravenous
fentanyl while 59.6% received intravenous Propofol. On average, there was no
statistically“significant difference between normotensive and those with high BP in the
fentanyl dose per kg body weight used during theiqmision period(Table 2).We also
observed no significant difference in the occurrence of PIH by IV fentanyl use (high BP
group 76.9% vs. normotensive group 71.0%; p=0.639).

Thewoverall incidence any episode of PIH was 24.5% whiteultiple episodes
of PIH eceurred in9.8% patients Children with elevated baseline BP had significantly
higher-edds of multiple PIH compared with normotensive children (26.1% vs. 5.8%; OR
= 5 7+95%CI| = 5.8.1; p<0.001). Increasing baseline SBP decile was significantly
associated with increasingefjuency of multiple PIH (Fig.)2Furthermore, children with
baseline_elevated SBP were more likely to develop hypotension treated with ephedrine
(0.5% vs70:3%; p =0.016) or phenylephrine (1.1%0v8%; p<0.001}) Table 2.Finally,
predincisien‘use of muscle relaxants was not significantly different between the groups
(Table 2)

Multivariate logistic regression indicated that the factors detailed in Table 3 were
associated.with the occurrence of multiple episodes of PIH. Model diagnostic fEaeame
are included in the table. The ROC curve analysis of this model showed an AJG of
95% Cls="0.730.77; p=0.001(Fig. 3. Elevated BP categorwas associated with the
highest'edds of PIH. Specifically, when controlling for the other covariates in thd,mode
preoperativeelevated BRvas associated with stwld higher odds ofmultiple episodes of
PIH (OR= 6.22; 95% confidence interval = 5.766.71 p < 0.001). Furthermordigh
BMI category and preoperative OSA diagnoses were associated with 22%9%nd
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increased odds of multiple episodes of PlHpessively. Interestingly,age and gender
were not significant predictors of multiple episodes of PIH in the final model.

Discussion

In this retrespective crossectional study of children and adolessemtho underwent
elective'norcardiac operations, we found a high prevalence of elevated B {paad
HT) particularly amongoverweight/obese childremndeed, the present study confirms
our previous report of the association of elevated BP with obesityssn a much
smallers prespective cohort of children undergoing elective surgical proce(@#gs
which validates the BP measurement and documentation processiastiution We
also report for the first time in a pediatric surgical population, éleatatedpreoperative
SBP was an independent risk factor for multiple episodes of PIH. Episodes ofeiréH
more frequent with increasing deciles of preoperative SBP.

HighyBP in children is an increasingly prevalent public health problem ithat
frequentlyoverlooked by chicians (6 25). Our finding that one thirdf children in the
present, study had elevated BP measurements is concerning for clinical and
epidemiologicalreasons. FirsttheseBP were measured iapparently healthy children
prior to undergoingelective surgery and anesthestaus reducing the confounding
influence of pain on the BP readings. Thus kigh prevalence of HBP is likely a
reflection™of the secular trend in high BP among childespecially those who are
overweight/obeseBecaug there was no indication (based on documentation) that these
blood ppressures were reassessed even in children with elevated BP by adult standards,
there isa needor increasd awareness of thesing prevalence of HBP in children

Furthermore, becaugbe preoperative environment represents a health care visit,
children_should have their BP measured and those with elevated readings rehauld
this reassessedAdditionally, persistently elevateBP inthe preoperativaettingcould
be used .as a teachabimoment Z5) for the dissemination of impactful health
information. This could be targeted particularly at children in the high BMI catelgisy.
highly conceivable that parents or caregivefsan obese hypertensive child will be
receptive to health pmotion information especially if the child has other obestated
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comorbidities. Increasing childhood obesity rate is an important contributor to the
growing prevalence of elevated BR10). Several epidemiologic and clinical reports (9,
26-27) describe the strong association of overweight and obesity with high BP and
prevalence of hypertension in childhood. Recent report on the secular trend of high BP in
children.indicates a rising prevalence of elevated BRI{ppertension and hypertension)
among.bildren and adolescents of all ethnic groups in parallel with the increase in
obesity‘prevalence, especially among minority children (12).

Accumulatingdata indicates that undiagnosed hypertension in children may not
be entirely 'benign given its associatn with learning difficulties and cognitive
dysfunetiony(28).It has been postulated that this cognitive abnormality may be due to
abnormal cerebral vasculauto regulationThis observation suggests that a dismissive
attitude towards high blood pressure in children is unwarranted and calls for active
involvement of health care providers in the screening for and dissemination of pevent
information about elevated BP to parents and children.

Althoaugh BP and other hemodynamic variables are routinely measured and
closely'monitored in the perioperative period, thirical implications of elevated BP in
the pregperative setting childrenis unclear Indeedelevated B in the preoperative
setting=iS likely to be overlooked and not reassessed becausprefaling perceived
negligible clinical impact on the perioperative outcome of children. Among adultalrgi
patients,undiagnosed or untreated high blood pressure (HBP) is often cited as a risk
factor for"perioperative complicatior{$4-16). For example, adult hypertensive patients
are pronesto greater “swings” in BP following induction and during laryngoscopy than
their normotensive peers (15).

As another important finding of the present study, we report as hypothesiaéd,
elevated baseline BP is amdependent predictor of multiple episodes of Rikthildren
undergoing.elective necardiac operations. To our knowledge, this is the first time high
baselinesBP is being shown to be an independent risk factor for intraoperative
hypotensien in childrenindeed, pisodes of PIH were more frequent with incragsi
deciles of preoperative SBRIthough the longtime consequences of elevated BP are
well known (27, 29) this report provides the first intraoperative evidenceit®f

association with poshduction hypotension in childrenFurthermore, intraoperative
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hypotension may not necessarily be a benign complication in children theent
represents physiologic perturbatitre effect of which are presently unknown. Clearly,

any end organ dysfunction following persistent intraoperative hypote(@®)s likely

going to beattributed tothe low BP thus emphasizing the importanceisk factorsfor
intraoperative hypotensiorindeed, since the report of neurologic devastation in four
infants with/severentraoperative hypotensio9), increasing attention is being given to
intraoperative BP in children. We have not changed recommendations for intraoperative
BP management at our institution in the age group reported in the present study. There is
however heightened awareness of the importance of elevated preoperativeriPoam

care providers.

Study limitations

This study was conducted in one center, limiting the generalization of our finding
to all ‘children. Consistent with routine pranesthesia carehere was no way to
independently assess the accuracy of the blood pressure measurements in the electronic
medical record or the degree to which the blood pressure procedures weredollow
However, single institution studies have the advantage of centisiniform; complete
data_coellection as well as consistency of BP measurerdditionally, BP in this study
was measured with oscillometric methods rather thanausicultatoryechniques, which
are more rigorous and generally recommended (7). Howeseillometric monitors are
used widely, in routine clinical practice and are ideal for screening situation because they
allow for=multiple measurements in a noisy environment with less trained persoonel
results are therefore consistent with what wistan many preanesthesia screening
facilities and may thus have wider applicabilidso, we had no record of preoperative
anxiety, status of the patients in the present study. Anxiety could potentially be
responsible/for the high rates of prea@iete hgh BP in our patients. Howevene are
unawaresof diologically plausible reason why anxiety will predispose to higher rates of
postinduction hypotension. Furthermore, we do not routinelg validated measures of
preoperative anxiety tdocumenanxiet status on our patients and we presume this to be
the case in many busy pediatric anesthesia hospitadiglitionally, we did not collect
data on preoperative use of anxiolytics. This could potentially increase the rates of pos
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induction hypotension. There is however no reason to suppose that children with baseline
high BP would be more likely to receive preoperative anxiolytics. Indeed, given the
association of obesity withigh BP, it is highly plausible that obese patients would be
less likely to have received preoperatiamxiolytics thus reducing their possible
confounding effectsFinally, the present study did not address the effect of wéigsed
dosing.of medications such as opioids which could potentially affect the incidence of
PIH"Ourlocal pactice is actual body weightased dosing of most medications “titrated

to effect”."We cannot determine whether practitioners considered ideal or lean body
weight in opioid dosing from the present study.

In summary, the present study indicates that basedlevated BP was very
common and strongly associated wahildhoodobesity status suggesting a group that
may be targeted for preventive strategies. We also identifiedphégiperativeBP as an
independent risk factor for multiple episodes of PIH ifdcan. Given the increasing
recognition of intraoperative hypotension as a possible permissive factor fihesia
induced=neurocognitive dysfunction,eohanisms underlying this hypotensive response

deserve further elucidation.
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Table ZSummary statistics includingexspecific Pearson’s correlations, means and
standard=deviation for clinical and anthropometric variables an8%832 pediatric
surgical patients

T 2 3 4 5 6  Mean SD
Girls (N=16014)
1 Age g 1.00 9.44 4.38
2 Weightkg) 0.79 1.00 37.83 21.48
3 Height cm) 0.89 0.83 1.00 133.65 24.52
4BMI kgm?) 0.46 0.79 0.38 1.00 19.64 5.85
5 SBP (mmHg) 0.38 0.42 0.39 0.331.00 109.10 14.30
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6 DBP (mmHg) 0.27 024 024 0.17 0.581.00 64.26 9.90
Boys (N=19818)

1 Age or) 1.00 9.40 4.39
2 Weight g 0.82 1.00 39.59 23.28
3 Heightem) 0.92 0.86 1.00 136.61 27.54
4 BMI (kgimy 0.44 0.75 0.38 1.00 19.49 5.65
5 SBP {mmti) 0.49 051 0.48 0.37 1.00 110.90 15.39
6 DBP (i) 025 023 022 0.16 0.561.00 64.20 10.02

Abbreviations: BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood

pressureAll gorrelations significanat p<0.001

Table 2 Baseline clinical and anthropometric features of the study cetratified by
BP categories

Normotensive  High BP
Variables (N =27168) (N = 8664) p-values

Continuous, Mean +SD
Age (years) 8.62+4.12 11.92+4.06 <0.001
Height (cm) 130.52+24.85 150.24+24.99 <0.001
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Weight (kg)
BMI (kg/m?)
SBP (mmHg)
DBP (mmHg)
IV Fentanyl/kg
Categorical (%)
Snoting history
OSA history
Asthma history

Overweight/Obese

ASA class il

Inhalationaljinduction

Muscle.relaxants used

34.01+18.90
18.61+5.04
103.7210.23
61.82+8.54
0.02:0.01

20.2
111

34.9
20.0
19.1
65.3
31.9

Preincision hypotension 5.8

Severerhypotension

Ephedrinewy/n

Phenylephrine y/n

0.5
0.3
0.5

53.84+25.78
22.50+6.91
129.86+8.92
71.77+10.34
0.0%0.01

32.8
11.9

35.8
32.0
21.3
64.1
30.8
26.1

3.0
0.5
11

21

<0.001
<0.001
<0.001
<0.001
0.5480

<0.001
0.039
0.147
<0.001
<0.001
0.642
0.929
<0.001
<0.001
0.022
<0.001

Abbreviations: BMI = body mass index; SBP = systolic blood pressDEP=diastolic blood

pressureOSA = Obstructive sleep apnea; ASA = American Society of Anesthesiojdyists

intravenous:
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Table 3 Result of stepwise logistic regression (final model) to estimate the adjusted odds

ratio for thefactors associated with multiple episodes ofipsion hypotension.

Independent predictors OR 95% ClI p value

All covariatesincluded

Sex (girlvswboy) 1.02 0.95-1.11 0.536
Age (peryear) 1.02 1.01-1.04 0.010
Intravenous induction 1.12 1.01-1.56 0.012
High BP 6.47 5.97 -7.03 <0.001
BMI >85" percentile 1.22 1.13-1.33 <0.001
OSAhistory 1.51 1.32-1.72 <0.001
ASA 1&2 vs. 3 1.39 1.28 -1.52 <0.001
PseudoR*="0.14

Hosmer-temeshow test = Chi sq = 10.51, df=8; p=0.23

N = 35832

Final model

High BP. 6.22 5.76 - 6.71 <0.001
BMI >85™percentile 1.22 1.13-1.32 <0.001
OSA history 1.49 1.31-1.32 <0.001
ASA 1&2'vs, 3 1.39 1.28 -1.52 <0.001

Abbreviations OSA = Obstructive sleep apneBMI = body mass index; BP = Blood

Pressure; ASA = American Society of Anesthesiolog8#&;=odds ratio; Cl =
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confidence interval

Figure Captions

Fig.1..Prevalence of elevated BP (grgpertension, hypertension and adult hypertension)
in the 'study subjects stratified according to BMI categories. Prevalence of high BP was
significantly (p <0.001) higher in all children with increasing BMI groups.

Abbreviations: BP = blood pressure; BMI = body mass index.

This article is protected by copyright. All rights reserved



24

Fig.2. Showing increasing incidence of episodes ofipcesion hypotension (PIH) with

increasing deciles of preoperative systolic blood pressure (SBP).

Fig. 3..Receiver operator characteristic (ROC) curve evaluating the sensitivity and
specificity of our model predicting multiple episodes of PIH. Area under theecur
(AUC)"for the predictors was 0.75; 95% CIl = 00.37; p=0.001. AUC for the ROC
indicates the usefiness of a test (our model) in predicting a binomial outcome (multiple
hypotension yes/no). A value of 0.75 is a ‘fair’ predictive ability for our model.
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