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Agrip

Tilgangur: Ad kanna algengi haprystings og tengsl blédprystings vid likamspyngdarstudul (LPS) og
feedingarpyngd hja 9-10 ara bérnum a héfudborgarsvaedinu.

Efni og adferdir: Bornum i 6llum 70 grunnskélum hoéfudbrgarsvaedisins var bodin patttaka.
Blooprystingsmeelingar féru fram i skélunum og var hvert barn maelt fjorum sinnum, tvisvar med
sjalfvirkum og tvisvar med handvirkum meeli. Pau bérn sem reyndust vera med heekkadan blédprysting
voru endurmeeld & skélatima. Pbridja blodprystingsskimunin var svo gerd & Barnaspitala Hringsins i
vidurvist foreldra ef prystingur reyndist vera har i fyrri skimunum. Haprystingur var skilgreindur sem
medaltalsblédprystingur 295. hundradsrdd vid allar prjar skimanirnar. Bérn sem tdldust vera med
haprysting eftir prjar skimanir gengust undir soélarhringsblédprystingsmaelingu. Born med haan
blédprysting vid sélarhringsmaelingu voru greind med vidvarandi haprysting en pau sem hoéfou edlilega
sélarhringsmeelingu voru talin hafa leeknastofuhaprysting. Skdlahjukrunarfreedingar meeldu hsed og
byngd og LbS var reiknadur. Feedingarbreytur voru fengnar Gr Feedingarskra islands. Faedingarpyngd
midad vid medgongulengd var reiknud samkveemt bandariskum og seenskum stdédlum. Foreldrar

svorudu spurningalista vardandi &dur greindan haprysting og lyfjanotkun barns.

Nidurstddur: Skoélastjérar 39 grunnskdla og foreldrar 1071 barns sampykktu patttdku i rannsékninni.
Fullar upplysingar um blodprysting, haed og pyngd fengust fyrir 970 born, par af voru 489 stulkur
(50,4%). Medalprystingur stdlkna var 111/63 mm Hg en drengja 112/64 mm Hg (p<0,01) vid fyrstu
skimun. Algengi haekkads blédprystings var 13,1%, 6,1% og 3,1% eftir fyrstu, adra og pridju skimun.
Vidvarandi hdprystingur var greindur hja 2,5% barnanna og 0,6% reyndust hafa leeknastofuhaprysting.
Markteek fylgni var milli bl6dprystings og LPS (r=0,34, p<0,001) og voru 8,6% offeitra barna med
haprysting. LPS skyrdi 7-11% af breytileika i slagbilsprystingi. Upplysingar um feedingarpyngd fengust
fyrir 857 boérn, par af voru 445 stulkur (51,9%). Medalfeedingarpyngd var 3714+620 g. Ekki reyndist
fylgni milli blédprystings og faedingarpyngdar. Markteek 6fug fylgni var & milli hundradsradar
slagbilsprystings og faedingarpyngdar (r=-0.09, p=0.006) og hundradsradar hlébilsprystings og
faedingarpyngdar (r=-0.09, p=0.012). Engin fylgni reyndist vera milli bl6dprystings og
medgodngulengdar og ekki fannst munur a blddprystingi barna sem feedd voru létt midad vid

medgongulengd og annarra barna.

Alyktanir: Algengi haprystings medal 9-10 ara islenskra barna er laegra en i nylegum bandariskum og
evropskum rannsoknum. Sterk tengsl eru milli blodprystings/haprystings og LPS. Olikt mérgum
rannséknum, fundust ekki tengsl milli blodprystings og feedingarpyngdar en pad reyndust vera
marktaek 6fug tengsl milli hundradsradar blédprystings og faedingarpyngdar. Skortur & stédludum
blodprystingsgildum geeti ad hluta til dtskyrt 6samreemi i fyrri rannséknum og vid leggjum til ad

hundradsrdd blddprystings verdi betur rannsékud i tengslum vié faedingarpyngd.






Abstract

Background: The purpose of the study was to investigate blood pressure distribution, prevalence of
hypertension and correlation between blood pressure and body mass index (BMI) and blood pressure

and birth weight in 9- to 10-year-old Icelandic children.

Methods: Two manual and two automated blood pressure measurements were performed in 1071
Icelandic children. Blood pressure percentiles were calculated from the average of the measurements.
Height and weight were measured and birth measures retrieved from the Icelandic Birth Registry.
Anthropometric data and birth measures were correlated with blood pressure and blood pressure
percentiles. Children with elevated blood pressure underwent a second blood pressure screening and
a third screening was performed if the blood pressure was elevated at the second visit. Hypertension
was defined as blood pressure 295th percentile at all three visits. White-coat hypertension (WCHTN)

was diagnosed in hypertensive children with normal 24-hour ambulatory blood pressure.

Results: Of 970 children with complete data, 489 were girls (50.4%). The mean blood pressure in girls
was 111/63 mm Hg and 112/64 mm Hg in boys (p<0.01). The prevalence of elevated blood pressure
was 13.1%, 6.1% and 3.1% after the first, second and third screening, respectively. The prevalence of
sustained hypertension was 2.5% and an additional 0.6% had WCHTN. A significant correlation
between blood pressure and BMI was observed (r=0.34, p<0.001), 8.6% of the obese children had
hypertension and BMI accounted for 7-11% of blood pressure variability. Information on birth weight
was available for 857 children, 445 (51,9%) were girls. The mean birth weight was 3714+620 g. No
correlation was found between absolute blood pressure values and birth weight. A significant negative
correlation was observed between systolic blood pressure percentiles and birth weight (r=-0.09,
p=0.006) and diastolic blood pressure percentiles and birth weight (r=-0.09, p=0.012). Blood pressure
did not correlate with gestational age and there was no difference in actual blood pressure in children

born small for gestational age.

Conclusion: The prevalence of hypertension in 9- to 10-year-old Icelandic children is lower than
indicated in recent reports and is associated with obesity. In contrast to many previous studies, we
found no association between absolute blood pressure and birth weight in children. However, we
observed a statistically significant negative correlation between blood pressure percentiles and birth
weight. The lack of standardized blood pressure values may partly explain the conflicting results of
previous studies in children and we suggest that blood pressure percentiles should be examined more

thoroughly in association with birth weight.






pakkir

Sigridur Birna Eliasdottir meistaranamsnemi vid leeknadeild Haskdla islands afladi gagna i
rannsoknina til jafns & vid undirritada en haegt er ad segja ad hennar meistarandmsrannsékn sé eins
konar framhald af pessari vinnu. Pad hefur verid einstaklega gott ad vinna i samstarfi vid Siggu og
pessi rannsokn hefdi ekki ordid til &n hennar, svo naegilegu pakkleeti er vart haegt ad koma i ord!
Adalleidbeinanda minum, Vidari Erni Edvardssyni pakka ég fyrir mikinn og gédan studning, polinmaedi,
jakvaedni, éeigingjarnt starf og einstaklega farseelt samstarf. Pakka einnig meistaranamsnefndinni,
peim Rundlfi Palssyni og Olafi Skula Indridasyni fyrir mjog gott samstarf, hugmyndir, umraedu og gédar
athugasemdir. Eg vil feera patttakendum, skolastjorum, kennurum, skolahjukrunarfraedingum og
riturum grunnskoélanna keerar pakkir fyrir peirra hlut. Pakka Vistor hf (Horgatini 2, 210 Gardabee) fyrir
ad lana okkur sjalfvirkan blodprystingsmaeli og Barnaspitala Hringsins fyrir ad lana okkur handvirkan
bl6dprystingsmeeli. Verkefnid var ad hluta til unnid a Barnaspitala Hringsins og er laeknariturum par
pakkad fyrir peirra adstod. Keerar pakkir til Lofts I. Bjarnasonar télvufreedings fyrir 6maelda vinnu og
hjalpsemi vid skraningu og Grvinnslu gagnanna. Eg vil pakka fjélskyldu minni og vinum fyrir peirra
mikilvaegu adstod og studning. Médur minni, Berglindi Arnadottur pakka ég fyrir yfirlestur, hjalpsemi og
ad vera til stadar. betta verkefni hefdi po aldrei ordid ad veruleika an mannsins mins, Ornolfs béris

Ornolfssonar, sem hefur veitt mér 6endanlegan studning, polinmaedi og hvatt mig afram. Astarpakkir!

Rannsoknin var i prigang styrkt af Visindasj6di Landspitala. | mai 2009 og mai 2010 fengu
pessi rannsékn og meistaranamsrannsokn Sigridar Birnu sameiginlega styrki fyrir kostnadi vid
framkvaemd. | desember 2011 fékk undirritud styrk til ad vinna verkefnid. Frumnidurstodur pessarar
rannséknar voru birtar & eftirfarandi radstefnum i leeknisfreedi: 1) Pingi Samtaka Norraenna nyrnalaekna
(Biennial Meeting of the Nordic Society of Nephrology) i Helsinki, Finnlandi i agist 2009. 2) bingi
Evrépusamtaka barnanyrnalaekna (Annual Meeting of the European Society of Pediatric Nephrology) i
Birmingham, Englandi i september 2009. 3) Visindum & vordégum, &rlegri radstefnu visindamanna &
Landspitala, i mai 2010. 4) bingi Félags islenskra lyfleekna i oktéber 2010. 5) bingi Samtaka
bandariskra nyrnalsekna (ASN Kidney Week) i Philadelphia, Bandarikjunum i névember 2011. 5) bingi
Evrépusamtaka barnanyrnalaekna (Annual Meeting of the European Society of Pediatric Nephrology) i

Krakow, Pdéllandi i september 2012.

Hvorki undirritud né samstarfsadilar hafa fjarhagslegra hagsmuna ad geeta vardandi

rannsoknarefnio.
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1 Inngangur

Haprystingur er mjog algengt vandamal en talid er ad um fjéroungur fullordinna i heiminum hafi
sjt]kd()minn.l P& héaprystingur sé oftast einkennalaus er hann talinn undirliggjandi orsok 62%
daudsfalla af véldum heilasedasjikdéma og 49% daudsfalla af voldum kransaedasjukdéoms hja badum
kynjum. Har bléaprystingur er pannig talinn orsaka 13% allra daudsfalla i heiminum.? Likur & hjarta-,
®da- og nyrnasjikdémum aukast linulega med haekkandi blodprystingi fra 115/75 mm Hg.®
Haprystingur hja fulloronum er skilgreindur sem blédprystingur >140/90 mm Hg vid tveer til prjar
adskildar meelingar®® en pegar pvi blédprystingsgildi hefur veri® nad vex heetta &

markliffeeraskemmdum pad mikié ad vert pykir ad medhondla haprystinginn.’

pratt fyrir ad siokomnar afleidingar haprystings geri sjaldan vart vid sig hja bdrnum og
unglingum er tiltdlulega algengt ad finna byrjandi markliffeeraskemmdir hja pessum aldurshdpi,
sérstaklega ef um vidvarandi blooprystingsheekkun er ad reseda. Vid greiningu haprystings er
veggpykknun a vinstri slegli pegar til stadar hja 15-45% barna en algengid fer eftir pvi hvernig

8-16

veggpykknunin er skilgreind og um hvers konar pydi er ad reeda. pykkt sedapels og vddvalags i

halsslagaed (carotid artery intima media thickness, cIMT) hja bérnum er meiri vid greiningu haprystings

12, 17

en hja viomidunarhépi og hefur hun tengsl vid alvarleika haprystingsins, p6 nidurstédur hafi verid

misvisandi.'® Haprystingsbreytingar i augnbothum geta einnig sést hja bdrnum vid greiningu

19.20 an mjog sjaldgaeft er ad haprystingur valdi langvinnum nyrnasjikdémi hja bérnum.*

haprystings

Héaprystingur, offita, sykursyki og blodfituréskun i barnaesku eru pekktir ahaettupaettir hjarta- og
sedsjikdéma 4 fullordinsarum.? Skjét greining haprystings er mikilveeg og brynt er ad hefja medferd
snemma. Medferdin felst fyrst og fremst i lifsstilsbreytingum en einnig lyffamedferd. Adur var talid ad
bdrn og unglingar veeru i litilli heettu & ad fa haprysting, en vegna lifsstilsbreytinga i samfélaginu (m.a.
aukin kyrrseta, breytt matareedi og vaxandi offita) hefur ahaettan faerst nedar i aldri. Radlagt er ad

skima fyrir haprystingi i ungu félki, sérstaklega ef fjdlskyldusaga er sterk.”

1.1 Faraldsfraedi haprystings

Allt fram til arsins 1990 var talid ad algengi haprystings i fullordnum (=18 ara) veeri um 10-20%** en
nyrri rannsoknir syna ad pad er neer 30%." %> ?° Stor, lydgrundud bandarisk rannsékn & haprystingi 8
til 17 ara barna bendir til pess ad blédprystingur hafi farid leekkandi a arunum 1963 til 1988 en aftur
haekkandi & timabilinu 1988 til 1999.* Hlutfall barna med bl68prysting 295. hundradsrod jokst Gr 2,7%
i 3,7% milli tveggja rannsdknartimabila, 1988 til 1994 og 1999 til 2002 og algengi forstigs haprystings
(bl6dprystingur i 90.— 95. hundradsrd) jokst a sama tima Ur 7,7% i 10%. Rannsakendur alyktudu ad
haekkandi blodprystingur milli rannsdknartimabilanna tengdist vaxandi algengi offitu. Fleiri rannsoknir
hafa tengt vaxandi algengi héprystings hja bérnum og unglingum vid aukna tidni offitu i pessum
aldurshoépi.?® Bandariskar rannséknir fra attunda aratugnum benda til pess ad algengi haprystings hja

2931 Nylega nidurstodur rannsoknar fra Texas i Bandarikjunum® syndu

bérnum hafi pa verid um 2%.
4,5% algengi haprystings medal barna a aldrinum 12-15 ara. Algengid jokst jafnt og pétt eftir pvi sem
likamspyngdarstudull (LPS) haekkadi fréa <75. hundradsrod LPS (2% algengi) og upp i 295.

hundradsréd (11% algengi). Rannséknin syndi einnig ad algengi haprystings jokst meira medal
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drengja en stalkna.®® Nyrri rannsékn fra Houston i Bandarikjunum medal 11 til 17 &ra unglinga syndi
3,2% algengi haprystings og 15,7% algengi forstigs haprystings.*® i nylegri italskri rannsokn var
algengi haprystings medal 6 til 11 ara barna 4,2% og var ofpyngd helsti &haettupatturinn.®

Margt torveldar samanburd vid eldri rannséknir en i peim var gjarnan adeins gerd ein
bl6dprystingsmeeling, blédprystingsmaelar voru ekki stadladir fyrir boérn, steerd bldoprystingsborda var
ekki tilgreind og ekki var leidrétt fyrir stigi kynproska. Ekki voru til viomidunargildi bl6dprystings fyrir
kyn, aldur og haed barnanna og pvi gjarnan notast vid skilgreiningu haprystings fyrir fulloréna (>140/90

mm Hg).*’

Vitad er ad blodprystingur i sesku spair fyrir um haprysting & fullordinsarum.® | Muscatine-
rannsokninni®® kom fram ad einstaklingar sem hofdu slagbilsprysting >90. hundradsrod a barnsaldri
voru 3,9 sinnum liklegri en adrir til ad hafa haprysting a pritugsaldri og einstaklingar med
hiébilsprysting >90. hundradsréd voru 1,9 sinnum liklegri. Auk pess kom i lj6s ad edlileg
bl6dprystingsgildi & barnsaldri tengdust minni heettu & haprystingi a fullordinsarum. Fleiri rannsdknir
hafa gefid svipadar visbendingar.®” Nyleg islensk rannsékn® bendir til pess ad bérn og unglingar med
haekkadan slagbilsprysting hafi aukna haettu & kranssedasjukdomi sidar & avinni. Pvi ma segja ad
paettir sem hafa ahrif a blédprysting barna skipti miklu mali fyrir heilsu fullordinna. Engar rannsoéknir
hafa hinsvegar synt fram 4 samband hundradsradar blédprystings a barnsaldri og blédprystings eda
haprystings hja fulloronum en slika rannsékn parf ad gera. Vandadar rannsoknir skortir a algengi
haprystings medal islenskra barna en liklegt pykir ad sjakdémurinn sé vandamal hér a landi likt og

annarsstadar i hinum vestreena heimi.

1.2 Ahattupaettir og meinalifedlisfreedi haprystings

Orsakir haprystings eru margpaettar en talid er ad um flokid samspil erfda®® og umhverfis sé ad raeda.

2 A 43, 44

Offita,"> ** instlinvidnam,* raskanir & renin- og angiétensinkerfinu og i semjuhluta sjalfvirka

45, 46 +47-49

taugakerfisins (sympathetic nervous system), starfstruflun i eedapeli og lag feedingarpyngd™ er
allt talid skipta mali. Endapunkturinn er starfstruflun i aedapeli sem veldur auknu vionam i aedum og
blodprystingur haekkar.*® Neysla & matarsalti (NaCl) getur valdid haprystingi en ekki er vitad
nakvaemlega hvernig.”* Frumkominn haprystingur hefur lengi verid ménnum umhugsunarefni og ymsar
kenningar um orsakir hans verid settar fram. Johnson og félagar®® hafa bent & ad aukin neysla
friktésa geti valdid haprystingi. Fra arinu 1950 hefur sykurneysla aukist mikid og a sama tima hefur
gridarleg aukning ordid & algengi offitu. Synt hefur verid fram & ad fraktdsi getur aukid styrk pvagsyru i
bl6di og heekkadur styrkur pvagsyru i sermi er talinn sjalfstaedur &heettupattur haprystings.>*>’
Rannsoknir & rottum® og rannsoknir i tilraunaglésum® benda til pess ad pvagsyra geti valdid fiélgun

sléttvddvafruma i eedum og iferd atfruma i sedaveggi.

1.3 Greining haprystings

Blodprystingur er sjaldan meeldur hja islenskum bérnum, enda engar skipulagdar meelingar radlagdar

hér a landi. Oftast er fyrsta blddprystingsmeelingin gerd pegar boérn koma til laeknis vegna veikinda en
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stoku sinnum sem hluti af skélaskodun. Margar asteedur eru fyrir pvi ad blédprystingur barna er ekki
maeldur, meelingin er taeknilega erfid hja yngstu bérnunum, vidmidunargildin eru breytileg eftir aldri og
broska barnsins og pad er enn Utbreidd hugsun ad haprystingur sé eingdngu sjukdémur fullordinna.®
bvi hefur hinsvegar verido haldid fram ad pad ad meela ekki bl6dprysting hja bérnum pegar pau leita
laeknis sé vanraeksla (diagnostic neglect) sem leidir til vangreiningar haprystings.®*

Eins og fram hefur komid er sjaldgeeft ad alvarlegar markliffaeraskemmdir vegna haprystings,
eins og hjarta-, a&&da- og nyrnasjukdémar, komi fram hja bérnum og unglingum pvi oftast lidur langur
timi par til einkenni slikra sjukdéma koma fram. Danartioni barna af véldum haprystings er pess vegna
lag. bvi er ekki heegt ad mida skilgreiningu haprystings hja bérnum og unglingum vid alvarlegar
markliffeeraskemmdir likt og hja fullordnum. Skilgreining haprystings hja bérnum er tolfraedileg og
byggir & hundradsrdd (percentile) bl6dprystings sem fengin er Gr storum, lydgrundudum gagnabdnkum
sem geyma blédprystingsgildi heilbrigdra barna og unglinga.® Samkvaemt National High Blood
pressure Education Program Working Group (NHBPEP) fra arinu 2004 eru eftirfarandi skilgreiningar
notadar um blédprysting barna, par sem slagbils- og hlébilsgildin eru jafn mikilveeg: Hundradsréo
bl6dprystings er byggd a kyni, aldri og haed; haprystingur er skilgreindur sem medalslagbils- og/eda
medalhlébilsprystingur 295. hundradsréd fyrir aldur, kyn og heed vid prjar eda fleiri adskildar maelingar;
haprystingur a stigi 1 er <5 mm Hg ofan vid 99. hundradsrod og haprystingur & stigi 2 er frA& >5 mm Hg
ofan vid 99. hundradsrod. Forstig haprystings (pre-hypertension) er skilgreint sem 90.—95.

hundradsrod blédprystings.®®

Sem deemi ma nefna ad blédprystingsgildi 120/75 mm Hg, hja
medalhau barni (vid 50. hundradsrtd), telst haprystingur & stigi 2 hja tveggja ara barni, haprystingur &
stigi 1 hja fjogurra til 4tta &ra barni en forstig haprystings hja 11 ara barni.

Likt og hja fullorédnum er haprystingur hja bérnum og unglingum flokkadur eftir pvi hvort ad
undirlinggjandi orsok finnst. Ef orsokin er 6pekkt er talad um frumkominn haprysting (primary/essential
hypertension) en reynist unnt ad finna undirliggjandi sjukdém er talad um afleiddan héaprysting
(secondary hypertension). Pbekktar orsakir afleidds haprystings eru m.a. nyrnasjukdémar,
nyrnasedasjukdémar, kaefisvefn, ésaedarprenging, ymsir innkirtlasjikdémar og einnig geta ymis lyf og
efni verid orsakavaldar. Frumkominn haprystingur var, par til nylega, talinn sjaldgjeefur & barnsaldri.
Fyrsta tilfelli frumkomins haprystings hja barni var lyst &rid 1971 par sem greint var fra 5 ara stulku
med haprysting an nokkurs merkjanlegs undirliggjandi sjikdéms®. b6 mikid vatn hafi runnid til sjavar
fr& pessum tima er frumkominn haprystingur ennpa atilokunargreining & barnsaldri, en auknar likur eru

& frumkomnum haprystingi eftir kynproskaskeiid, sérstaklega pegar filskyldusaga,® ®

66, 67

ofpyngd eda
offita og/eda veeg heekkun blodprystings er til stadar. Ny bandarisk rannsokn bendir til pess ad
bérn undir 6 ara aldri med haprysting séu liklegri til ad hafa afleiddan haprysting en pau sem eldri
eru.®® Yngri boérnin hafa gjarnan haerri hlébilsprysting, leegri gaukulsiunarhrada og eru grennri.68 i
polskri rannsokn, sem byggdi a tilvisunarpydi, reyndust 55% barna med nygreindan haprysting hafa
undirliggjandi sjtikdém.® Algengastir voru nyrnasjikdémar (68%), pa innkirtlasjukdémar (11%) og
aedasjukdomar i nyrum (10%). | rannsokn fra sérhaefdri haprystingseiningu i Texas i Bandarikjunum
reyndust 77% barnanna hafa undirliggjandi orsék fyrir haprystingi.” Orsokin var nyrnasjukdémur eda
nyrnaaedasjikdomur i 87% tilvika. Tilvisunarbjogun parf ad hafa i huga pegar tveer sidarnefndu

nidurstodurnar eru metnar.
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Solarhringsblédprystingsmeeling (ambulatory blood pressure measurement, ABPM) er besta
adferdin til greiningar og eftirfylgni haprystings hja bornum, sérstaklega eftr 3 ara aldur.”*"
Rannséknir syna ad sélarhringsbl6dprystingsmeeling spair betur fyrir um markliffaeraskemmdir hja

74-76

fullordnum en sték blédprystingsmeeling. Sélarhringsmaeling gefur gott yfirlit yfir bl6dprystinginn i

hvild sem vid hreyfingu og nott sem dag, en blédprystingur er maeldur & 15-30 minutna fresti ad degi til

8. Viomidunargildi fyrir sélarhringsm.:—:eIingar77 blodprystings eru

0g a 20-60 minutna fresti yfir néttina.
onnur en fyrir hvildarblédprysting i voku.®” begar midad er vid hvildarbléaprysting i voku, pa eru
viomidunargildi fyrir sélarhringsmaelingar haerri ad deginum og leegri & néttunni en likt og vid adrar
maelingar pa telst blodprystingur 295. hundradsréd fyrir aldur, kyn og haed vera of har.”” pegar meira
en 25-30% sélarhringsmaelinga eru of haar, pa telst viskomandi hafa haprysting.”® Hiutfallid er sidan

71, 78

reiknad fyrir allan soélarhringinn og svo sérstaklega fyrir voku og svefn. Undir edlilegum

kringumsteedum eru daegursveiflur i blédprystingi sem er heestur sidla dags en fellur um 13-20% i
svefni. Edlilegt pykir ad medalslagbils- og hlébilsprystingur falli 210-15% milli dags og naetur’ " " en
minni deegursveiflum i bl6dprystingi hefur verid lyst hja bornum med héprysting.go.

Haprystingi er gjarnan skipt i viovarandi haprysting, lseknastofuhdprysting (white-coat
hypertension, WCHTN) og dulinn haprysting (masked hypertension). Vidvarandi haprystingur telst fyrir
hendi pegar hlutfall of harra blddprystingsmeelinga vid soélarhringsmeelingu er >25-30% og/eda
daegursveifla blédprystings er <10%. begar blédprystingur meelist 295. hundradsréd fyrir aldur, kyn og
haed en solarhringsmeeling er edlileg, kallast pad laeknastofuhaprystingur. Dulinn hprystingur kallast
pad pegar blédprystingur er edlilegur vid meelingu hja heilbrigdisstarfsmanni en sélarhringsmeeling

6edlileg.”

1.3.1 Leeknastofuhaprystingur

Leeknastofuhaprystingur er haprystingur sem er einungis til stadar vid meelingu hja
heilbrigdisstarfsmanni.®" Kliniskt mikilveegi leeknastofuhaprystings hja bornum er ekki fullkomnlega
pekkt en allt ad 20-50% barna sem visad er til sérfraedinga vegna bl6dprystingsheekkunar hafa

edlilegan bl6aprysting vid solarhringsmeelingu.®® # #

Vio sélarhringsmeelingu sést ad born med
leeknastofuhdprysting hafa minni deegursveiflur i blodprystingi en heilbrigd viomid en pé meiri en born
med haprysting.?* Algengi leeknastofuhaprystings er heerra hja bornum undir 12 ara aldri® og hja
bérnum med fidlskyldusdgu um haprysting.®® Loks hefur heerri likamspyngdarstudli verid lyst hja
bérnum med laeknastofuhaprysting.?” Markliffaeraskemmdir hja fullordnum med laeknastofuhaprysting

syna ad petta er ekki med ollu gédkynja astand®® *°

90-94

en veggpykknun a vinstri slegli hjarta er
algengasta skemmdin. Markliffeeraskemmdir hja bornum med lseknastofuhdprysting hafa ekki verid
rannsakadar eins mikid en visbendingar eru um ad paer séu til stadar, veggpykkt vinstri slegils virdist

meiri en hja bérnum med edlilegan bl6dprysting og minni en hja peim sem hafa haprysting.*°®

1.3.2 Dulinn haprystingur

Fra pvi Thomas Pickering skilgreindi hugtakid ,dulinn haprystingur® &rid 2002, hefur pad verid
umtalsvert rannsakad.”® Einstaklingar med dulinn haprysting maelast med edlilegan blédprysting hja

heilbrigdisstarfsmanni en sélarhringsmaeling gefur til kynna haprysting.'® Algengi dulins haprystings er
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talido 8-20% medal fullordinna en allt ad 61% medal fullordinna sem medhdndladir eru vid

101,102 Algengi medal heilbrigdra barna og unglinga er talid vera fra 7% %% til 11%.'* Hja

104

haprystingi.
fullordnum hefur dulinn haprystingur fylgni vid veggpykknun vinstri slegils,
6105 106

aukna pykkt aedapels og

vbdvalags i héalsslagee og aukinn stifleika slageeda.

102

Bdrn med dulinn haprysting virdast hafa

100

veggpykknun & vinstri slegli,” " jafnvel i svipudu meeli og bérn med haprysting.” Bdrn med dulinn

héprysting virdast vera pyngri, med hradari puls og eru liklegri en vidmidin til ad eiga foreldra med

100

héprysting.” Vid eftirfylgni barna med dulinn haprysting hafa 53% barnanna reynst med edlilegan

bléaprysting, 38% voru afram med dulinn haprysting og 9% voru greind med vidvarandi haprysting.**

1.4 Tengsl blédprystings og likamspyngdar

Likamspyngdarstudull er notadur til ad meta ofpyngd og offitu hja bérnum og unglingum eins og hja
fullordnum. Vegna pess hversu misjofn likamsbygging barna er eftir aldri hafa verid gerdir utreikningar
og dregnar um karfur til ad asetla hvada gildi likamspyngdarstuduls bendi til ofpyngdar og offitu midad
vid aldur og kyn, svokollud hundradsréd likamspyngdarstuduls. Ofpyngd er skilgreind sem
likamspyngdarstudull i 85. til 94. hundradsrod og offita sem likamspyngdarstudull 295. hundradsrod.™’

Offita og ofpyngd eru gridarlegt heilsufarsvandamal & heimsvisu en um einn milljaréur
fullordinna er of pungur (LPS >25 kg/mz) og par af eru um 300 milljénir haldnir offitu (LPS >30
kg/m?).1% 1% Ofpyngd er mikilveegur ahaettupattur langvinnra sjukdéma sem tengjast lifsstil og

110

matareedi, t.d. sykursyki 2, haprystings, hjarta- og aedasjukdéma og heilaslags.” A undanférnum

108

aratugum hefur verid talad um ofpyngd og offitu barna og unglinga sem faraldur.™ Eftir tvo aratugi par

sem algengi offitu hafdi verid nokkud stédugt, héfst offitufaraldurinn i Bandarikjunum i upphafi niunda

aratugar sidustu aldar."** 2

Faraldurinn 0x afram & tiunda aratuginn en upp Ur aldamotum dré nokkud
ar hrada aukningar.113 Sidustu ar hefur algengi offitu barna haett ad vaxa og nokkurn veginn stadid i
stad i Bandarikjunum og algengid stadid i stad eda a.m.k. haegt & aukningunni i Evrépu.*** Nylegar
islenskar tolur fr4 Heilsugaeslu hoéfudborgarsveedisins og Landleeknisembeettinu benda til pess ad
svipad sé uppi a teningnum hér & landi, p.e. ad heldur hafi dregid ur ofpyngd og offitu medal islenskra
barna og unglinga.™*®> Enginn veit pé hvort vid hofum nad toppnum & offitufaraldrinum en mikilvaegt er
aod yfirvéld um allan hinn vestreena heim haldi voku sinni og beiti markvissum adgerdum i forvarnar- og

meéferaarskyni_ne, 117

islenskir visindamenn'*® rannsokudu nylega tengsl milli &hsettupatta hjarta- og sedasjikdéma og
likamspyngdarstuduls annars vegar og fastandi insulin-bl6dgildis hins vegar en rannséknin nadi til 7
ara islenskra skolabarna. Born sem strida vid offitu reyndust hafa heerra gildi fastandi insdlins og
fastandi blédsykurs i sermi og heerri slagbilsprysting.”® Samkvaemt nidurstodum annarrar islenskrar
rannsoknar™® voru 18,7% niu ara islenskra barna of bung og 3% peirra voru haldin offitu. | hopi sex
ara barna var tidni offitu markteekt heerri i argangi feeddum arid 1994 (4,3%) en argangi feeddum sex
arum fyrr (2,7%). ba syndu hofundar ad likt og har blédprystingur virdist ofpyngd spé fyrir um holdarfar
sidar a aevinni. Af peim bérnum sem haldin eru ofpyngd vié 9 ara aldur eru 63% enn of pung vid 12
ara aldur og 54% vid 15 ara aldur.'*® Erlendar rannséknir hafa synt ad um pridjungur barna sem eru of
pung eda offeit eru pad afram a fullordinsaldri og tengslin verda sterkari eftir pvi sem ofpyngdin varir

120-125

lengur. Allt bendir pvi til ad ofpyngd barna sé langtima aheettupattur sem ytir undir offitutengda
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126 127, 128

sjukdéma hja fulloronum. > Tengsl haprystings og offitu medal barna og unglinga eru vel pekkt.

Ny og stor kinversk rannsékn syndi ad ofpyngd og offita juku mikid haettu & haprystingi medal barna og

® Fjolmargar rannséknir & bornum og unglingum med haprysting hafa synt ad

8, 130

unglinga.*?

likamspyngdarstudull peirra er heerri en heilbrigéra jafnaldra. Haprystingur virdist pvi vera

131

umtalsvert heilsufarsvandamal hja of pungum bérnum og unglingum.™" Rannsoéknir hafa auk pess

synt ad offita unglinga eykur danartidni meira en ofpyngd fullordinna og su stada er nd komin upp ad
lifslikur barna og unglinga eru i fyrsta sinn minni en fyrri kynsléda.*** Arid 2008 gaf Lydheilsustod Gt

134

radleggingar um hreyfingu almennings™® en nyleg islensk rannsékn** syndi ad adeins 5% Urtaks 9

ara barna og teep 9% 15 ara barna uppfylltu hreyfimarkmidin. | pessu samhengi er rétt ad minna &

tengsl hreyfingar, Gthalds og minni likamsfitu vi& minna instlinvidnam og betra heilsufar barna.**> **

Ekki er ad fullu ljost hvernig offita leidir til haprystings. Orsokin er talin samspil nokkurra patta, m.a.
raskana i saltbiskap og i renin- og angi6tensinkerfinu, ofvirkni semjuhluta sjalfvirka taugakerfisins,

aukins insulinvidnams og starfreenna truflana i sedapeli.*

1.5 Tengsl haprystings og lyfjanotkunar

Algengi athyglisbrests og ofvirknirdskunar (attention deficit hyperectivity disorder, ADHD) medal barna

137, 138

og unglinga er u.p.b. 5-10% & heimsvisu. Ef lyfjamedferd er beitt eru drvandi lyfin metylfenidat

og atdmoxetin algengust. Lyfin drva semjuhluta sjalfvirka taugakerfisins og geta haft ahrif 4 hjarta- og

adakerfi. Talid hefur verid ad lyfin haekki blédprysting og hjartslattartidni hja baedi bornum™ *° og

140. 141 an haekkunin er litil og ekki talin hafa kliniska pydingu. Agreiningur hefur pé verid uppi

fulloronum
um hversu mikil &hrifin eru. Nidurstddur nylegrar rannséknar & bornum med ADHD og kaeki (chronic
multiple tic disorder) bendir til ad haekkun slagbilsprystings i pessum hoépi megi fyrst og fremst rekja til
kvida en ekki til nyja.142 Onnur rannsékn fra sama rannsoknarhépi fann ekki tengsl milli bléaprystings
143

og styrks metylfenidats i blodvokva né hjartslattartidni og styrks metylfenidats i blodvokva.™* 1 nyrri

rannsokn**

var 7-9 ara bérnum med ADHD skipt af handahofi i fjora medferdarhépa; lyfjamedferd,
sélfreedimedferd, beedi sdlfreedi- og lyflamedferd og samfélagsgedleekningar. Lyfjamedferd reyndist

ekki auka likur a haprystingi né forstigi hans en jék hins vegar hjartslattartioni.

1.6 Tengsl blédprystings og feedingarpyngdar

Arid 1986 birtu peir Barker og Osmond'*® nidurstodur sinar um tengsl kranssedasjikdéms og
danartiéni i Bretlandi & arunum 1968-1978 vid nyburadauda & arunum 1921-1925. Ein algengasta
skyring nyburadauda a pessum arum var lag feedingarpyngd. Héfundar settu fram pa kenningu ad
Iéleg neering i modurkvidi og mikil pyngdaraukning & nyburaskeidi ykju heettu & haprystingi og 6drum
hjarta- og aedasjiukdomum sidar a sevinni. Kenningin gengur Ut & ad neeringarskortur & fosturskeidi
valdi breytingum sem hafi varanleg ahrif & blédprysting sidar, pegar neegt frambod er af neeringu.
Tveimur &rum sidar birti Barker nidurstédur rannsdknar sinnar um jakveed tengsl haprystings og

1% sidan pa hefur mikill fiéldi rannsékna verid gerdur 4 pessu svidi og hafa

147

feedingarpyndar.

nidurstodur verio mjog misvisandi® en allt bendir til pess ad tengsl bloédprystings og

feedingarpyngdar séu mun floknari en i fyrstu var talid. Nylegar rannséknir benda eindregid til pess ad

148

tengslin séu ekki linuleg, en ha feedingarpyngd virdist einnig heaekka blddprysting.”™ betta a po liklega
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adeins vid um vystu enda pyngdarkarfunnar, beggja vegna. Ofug tengsl bloédprystings og

feedingarpyngdar virdast styrkjast pegar leidrétt er fyrir nGverandi likamspyngd.*® **°

148

Nylegar

rannsoknir benda einnig sterklega til pess ad pyngdaraukning & nyburaskeidi
d.lSl

og naverandi pyngd
og offita hafi enn sterkari tengsl vid blédprysting en feedingarpyng

Fyrir utan feedingarpyngd hafa likampsyngdarstudull (kg/m?), Ponderal index (PI, g/lcm®) og
Benn index (kg/m) verid notadir sem meelikvardar a fésturvoxt. Pessir meelikvardar hafa reynst hadir

medgdngulengd™?

153

og virdast hvorki spa fyrir um innlégn & nyburagjérgeeslu né langtimalegu a

sjukrahusi. Enn vantar meelikvarda sem metur faedingarpyngd midad vid faedingarlengd med

152

areidanlegum heetti og 6had medgdngulengd. Hér eftir verdur pvi ad mestu fjallad um

feedingarpyngd sem meelikvarda a fésturvoxt.

1.6.1 Ofug tengsl blédprystings og feedingarpyngdar

Undir lok sidustu aldar leiddu margar rannsoknir i ljos sterk, 6fug tengsl milli blédprystings og

154 ¢

feedingarpyngdar.™" | yfirlitsgrein, sem tok til rannsokna fra 1996 til 2000, kom fram ad medallaekkun

blodprystings fyrir hverja 1 kg aukningu i feedingarpyngd var 1-2 mm Hg samanlagt hja bdrnum,
unglingum og fullorsnum.*® | fyrri yfirlitsgrein er fjalladi um rannséknir fra 1956 til 1996 hofdou tengslin

verid 6fug sem nemur 2-3 mm Hg/kg feedingarpyngdar hja bérnum og unglingum og 2-4 mm Hg/kg hja

155

fullordnum. Ofugt vid bérn og fullordna hafa nidurstédur verid misvisandi vardandi tengsl

155-157

blodprystings og feedingarpyngdar i unglingum. I nyrri filrannséknargreiningu (meta-analysis) a

sambandi blédprystings og faedingarpyngdar™>®

kemur fram ad lag feedingarpyngd (<2500 g) borin
saman vid faedingarpyngd yfir 2500 g er tengd aukinni heettu & haprystingi (likindahlutfall/odds ratio,
OR 1,21) og var slagbilsprystingur um 2,28 mm Hg haerri i hopnum med laga feedingarpyngd. Einnig
kom fram ad h& feedingarpyngd (>4000 g) borin saman vid faedingarpyngd undir 4000 g tengdist
minnkandi heettu a haprystingi (OR 0,78) og var slagbilsprystingur um 2,08 mm Hg leegri i hépnum
med haa feedingarpyngd.’®® begar pessar nidurstodur eru skodadar verdur ad hafa i huga
mdoguleikann & birtingarbjégun (publication bias), p.e. ad liklegra er ad visindamenn saekist eftir og fai
grein birta ef nidurstddur syna markteekt samband milli feedingarpyngdar og blédprystings. Tengslin
milli haprystings og lagrar faedingarpyngdar virdist 6had erfoum, umhverfi fjélskyldunnar og

159

ahaettupattum fullordinna eins og t.d. likamspyngdarstudli.”™ Lag feedingarpyngd og fyrirburafeeding

an vaxtarskerdingar, sérstaklega hja stdlkum, hafa einnig verid tengd vid haerri blédprysting snemma a
fullordinsarum. %%
Algengast er ad vaxtarskerding sé skilgreind sem faedingarpyngd <10. hundradsréd midad vio

163, 164

medgodngulengd en su skilgreining hefur pann galla ad hin greinir ekki vel milli smarra barna og

peirra sem eru vaxtarskert. Pess vegna er talad um midlungsalvarlega vaxtarskerdingu pegar bornin

eru i 3.-10. hundradsréd feedingarpyngdar midad vid medgdngulengd og alvarlega vaxtarskerdingu

1% ¥Ymsar rannséknir hafa gefid til kynna 6fug tengsl

165-167

pegar faedingarpyngdin er undir 3. hundradsréa.

milli bl6dprystings og vaxtarskerdingar i médurkvidi.
168

Ein rannsékn syndi hinsvegar oveent leegri

blodprysting i vaxtarskertum bdrnum. Nylegar stérar rannsoknir hafa ekki synt fram & abhrif

medgongulengdar & samband faedingarpyngdar og blédprystings,**® %

170

en pad geeti po verid had aldri

barnsins vid eftirfylgd.'"® Ny yfirlitsgrein og fjdlrannsoknargreining'’* fann haerri slagbilsprysting i 6-22
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ara einstaklingum sem faeddir voru fyrir timann og/eda héfdu med mjég laga feedingarpyngd (<1500 g)
en ekki reyndist héfundunum pé mogulegt ad skilja ad ahrif fyrirburafeedingar og lagrar
feedingarpyngdar, enda hafa pessar breytur mikil innbyrdis tengsl. Pegar a heildina er litid er heegt ad
segja ad ekki sé komin neegileg vitneskja til ad haegt sé ad greina a milli ahrifa vaxtarskerdingar og

fyrirburafsedingar & blodprysting.

1.6.1.1 Anrif 1agrar faedingarpyngdar & sedakerfid

Ekki er vitad hvernig lag faedingarpyngd studlar ad heerri bl6dprystingi. Margar mdgulegar skyringar
hafa komid til &lita, p.&.m. breytt virkni sedapels og minnkud panhaefni (compliance) sedaveggjarins.'®”
12174 itig er vitad um lifedlisfreedi slageedabedsins i nyburum. Fundist hefur aukinn stifleika i
slageedabedi fyrirbura, med mjog laga feedingarpyngd (<1500 g), strax & fimmta degi.'”® Stifleikinn var
enn til stadar pegar bornin nadu 4eetludum feedingardegi. Vaxtarskerding i médurkvidi getur leitt til
Oafturkreefra breytinga a aedakerfinu sem auka likur & héprystingi og hjarta- og adasjukdomum

sidar.t’>17®

Fyrirburafeeding hefur m.a. verid tengd vid aukinn stifleika i slageedum og haekkadan
blédprysting i unglingum.*’” Dyratilraunir hafa synt aukid vidnam i sedabedi, baedi vegna breytinga {
a@dapeli og breytinga i smaum aedum vaxtarskertra dyra.'”® Rotturannséknir benda til ad semjuhluti
sjalfvirka taugakerfisins vidhaldi auknum aedatdénus (vascular tone) i vaxtarskertum tilraunadyrum.”g'
180 begar klippt var & taugar beggja nyrna reyndust vaxtarskertar rottur med haprysting fa edlilegan

blédprysting en engin breyting vard & bléadprystingi heilbrigdra viomida.

1.6.1.2 Ahrif lagrar feedingarpyngdar & nyru
Baedi manna- og dyrarannséknir benda til pess ad nyrnaproski vio faedingu skipti mali vardandi
meinmyndun haprystings sidar. pProski nyrunga (nephrons) byrjar & 9. viku fésturskeids og fjdlgun

beirra er hrod sidasta pridjung medgéngunnar par til hiin stodvast vié 36. viku. '8 182

Endanlegur fjoldi
nyrunga er pvi talinn hadur medgdngulengd og umhverfi i madurkvidi, t.d. blddfleedi og
neeringarastandi, en pegar fostrid er undir alagi verdur voxtur og proski heila og hjarta forgangsatridi,
m.a. & kostnad nyrna.'®® '® Talid er ad nyrungum feekki um 260.000-300.000 fyrir hvert 1 kg sem

faedingarpyngdin er minni. 181 182 185

“Ofsiunarkenningin®, sem fyrst var sett fram af Brenner og félégum
fyrir ramlega 20 arum,'®® segir ad gauklar staekki eftir pvi sem peim faekkar & sama tima og hver peirra
siar meira rammal af blédi a timaeiningu. Vitad er ad ofsiun getur med timanum leitt til
&edapelsskemmda i gauklum og sméalbuminmigu (microalbuminuria). Nyra med feerri nyrungum hefur
minna svigram til ad bregdast vid breytingum i faedunni, t.d. aukinni saltinntoku med tilheyrandi

183, 187, 188

haekkun & bléaprystingi.

b6 ad nagdyrarannsoknir hafi synt feerri og steerri gaukla hja vaxtarskertum dyrum en

vidmidum™*e®

hafa adrar rannsoknir a dyrum med laga faedingarpyngd fra nattdrunnar hendi synt ad
bau hofdu sama fjdlda og somu steerd gaukla og vidmidin.**® Ljést er pvi ad samband vaxtarskerdingar
og nyrungafidlda er flokid. Rannséknir a nyrungum manna eru erfidar i framkveemd en
krufningarannséknir & moénnum hafa ytt undir p4 kenningu ad lag faedingarpyngd geti valdid
breytingum i gauklum. | Mississippi i Bandarikjunum og i nordurhluta Astraliu voru rannsakadir 208

181, 191

fullordnir einstaklingar sem létust skyndilega og 6fyrirséd. Fjoldi gaukla reyndist i 6fugu hlutfalli

vio feedingarpyngd. Nyjar upplysingar benda hins vegar til ad fjoldi nyrunga sé ekki endanlegur vid
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192 Svissneskir rannsakendur %3

fyrirburafeedingu, p.e. ad nyir nyrungar geti myndast eftir faedingu.
kénnudu ahrif saltinntdku a blédprysting i fimmtiu hvitum, 11 ara bérnum med laga faedingarpyngd og
fimmtan vidmidum. Gaukulsiunarhradi (glomerular filtration rate, GFR) var akvardadur med Schwartz-
j6fnu og steerd nyrna med 6mun. Saltneemi reyndist vera i 6éfugum tengslum vid lengd nyrna og
blodprystingur var heerri og siunarhradi leegri hja bérnunum med laga feedingarpyngd. Hofundarnir
alyktudu ad smeerri nyru og minni nyrnastarfsemi hja bérnum med laga faedingarpyngd auki saltneemi
og heettuna a haprystingi. bessi gdgn stydja “ofsiunarkenninguna” en sanna hana ekki og pvi er enn
ekki til neitt areidanlegt likan i lifandi einstaklingum til pess ad meta raunverulegan fjolda nyrunga i

monnum. 8% 182

1.6.1.3 Horménar, lungu og ahrif frA méour
Ymsar horménabreytingar & fosturskeidi hafa verid tengdar heerri blodprystingi sidar a aevinni.

Rannsokn fra Chile*®*

a bornum feeddum eftir 32 vikna medgéngu syndi fram a 6fugt samband milli
feedingarpyngdar og styrks aldosterons og kortiséls i sermi. Einnig hafa moguleg ahrif kynhorména
verid 16gd til vegna kynjamunar i vaxtarskertum rottum med haprysting.*®> Kvenkyns rottur voru med
edlilegan blodprysting eftir kynproska medan karlkyns rottur voru afram med haprysting.

Talid er ad neysla prétinsnauds feedis og takmarkad adgengi ad naeringu & medgéngu geti
sidar valdid haum blodprystingi.'*® Fostrid er talid adlagast naeringarskorti i médurkvidi og halda peim
eiginleika afram eftir feedinguna, en pvi hefur verid haldid fram ad pad geti sidar leitt til offitu og
sykursyki 2.1%

Ad lokum hefur pvi verid haldid fram ad verri lungnastarfsemi fyrirbura leidi til pess ad peir
hreyfi sig minna og hafi pess vegna slakara hjarta- og aedakerfi en pessi tilgata hefur p6 ekki verid

S(-jnnu6.174, 198-200

1.6.2 Jakveed eda engin tengsl blodprystings og feedingarpyngdar

bratt fyrir ad meirihluti eldri rannsékna bendi til 6fugs sambands milli blé&prystings og faedingarpyndar,

hafa nidurstodur fjslda nyrra rannsokna ekki synt fram a petta 6fuga samband.® 57 165 169, 201, 202
Bandariskir visindamenn®®’ gerdu framskyggna rannsékn & bléaprystingi og faedingarpyngd 250 barna
af blondudum kynpeetti & aldrinum 11-14 ara. bratt fyrir ad 36% patttakenda hafi verid léttburar, fundu
rannsakendurnir ekki tengsl milli bl6dprystings og faedingarpyngdar. Nyleg rannsékn syndi heldur
engin tengsl milli bl68prystings og faedingarpyngdar hja 1122 alsirskum og 935 itdlskum unglingum.?*®
A8 sama skapi fundu Bilge og félagar®* engan mun & blédprystingi 8-9 ara tyrkneskra barna sem
feeddust létt midad vid medgoéngulengd (LML) og vidmidum med edlilega faedingarpyngd midad vio
medgongulengd (EML). Nokkrar nylegar rannsoknir hafa skodad samband hundradsradar

blédprystings og feedingarpyngdar og annad hvort fundid jakveed eda engin tengsl. ™ 169202 204

1.6.2.1 Leidrétting fyrir naverandi likamsstaerd

| flestum rannsoknum sem ekki hafa synt 6fugt samband blédprystings og faedingarpyngdar var ekki
leidrétt fyrir nGverandi pyngd. Visindamenn sem leidrétta ekki fyrir ndverandi likamssteerd beita fyrir
sér kenningu um “reverse paradox principle” en hun visar til pess ad tolfraedileg tengsl tveggja breyta

202

geti umvarpast pegar pridja breytan, sem hefur orsakatengsl vid hinar, er sett inn i likanid.”* bPar sem

audvelt er ad imynda sér ad naverandi pyngd geti haft ahrif & tengsl bl6dprystings og faedingarpyngdar
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eetti ad leidrétta fyrir henni. Ein mdguleg skyring a engum eda jakveedum tengslum blédprystings og

feedingarpyngdar er pvi s ad ekki hafi verid leiorétt fyrir niverandi likamsstaerd.

1.6.2.2 Ha feedingarpyngd

Margt bendir til pess ad tengsl blédprystings og faedingarpyndar séu ekki endilega linuleg par sem ha

148

feedingarpyngd geti lika haft 6fug ahrif & blédprysting.”™™ Undirliggjandi skyring & tengslum hérrar

feedingarpyngdar og heekkads blooprystings hefur ekki verio mikid rannsokud en tengsl

148 127,128

feedingarpyngdar og ntverandi pyngdar eru po vel pekkt™ sem og tengsl haprystings og offitu.

1.6.2.3 pPyngdaraukning & nyburaskeidi

Nylegar rannséknir benda til pess ad pyngdaraukning & nyburaskeidi hafi meiri &hrif & blédprysting en
151, 168, 205

feedingarpyngd. Umfangsmiklar rannsoknir syna ad pvi hradar sem bornin pyngjast pvi meiri

likur eru & haerri bl6dprystingi sidar'*® 2%

206, 207

0g virdist sambandid vera meira aberandi medal barna med

laga feedingarpyngd. Born med leegstu faedingarpyngdina og mestu pyngdaraukninguna a

nyburaskeidi virdast vera i mestri haettu.'*® 2% 2%

petta bendir til ad lag feedingarpyngd geti aukid
haettuna & haum blédprystingi i gegnum aukid naemi fyrir umhverfisahrifum eins og pyngdaraukningu a

nyburaskeidi.

1.6.2.4 Ahrif fra modur
Sambandio milli faedingarpyngdar og blédprystings er svo liklega enn fléknara vegna ahrifa fra
modur®® 1*° og ntverandi likamspyngdar barnsins.** Nyleg rannsokn & tengslum Z-skors blédprystings,

feedingarpyngdar og maedrapatta hja 3024 kanadiskum bérnum leiddi i [j6s ad ofpyngd mddur geti

verid steerri ahaettupattur fyrir haprysting hja barni en lag feedingarpyngd.*®®

149, 208 149, 208

Einnig hefur verid synt

fram & ad reykingar modur og blédprystingur baedi moédur og fodur’® hafi ahrif & samband

bl6dprystings og feedingarpyngdar.

1.6.2.5 Hundradsrdd bléoprystings

Edlilegur blddprystingur heekkar eftir pvi sem likami barna og unglinga vex. Bl6dprystingur er sterklega
tengdur heed og pegar blédprystingur barna er metinn er vidast hvar farid ad nota stadlada
hundradsrod blédprystings fyrir aldur, kyn og heed.®* | flestum birtum rannséknum & sambandi
feedingarpyngdar og blddprystings hefur ekki verid leidrétt fyrir niverandi heed pegar blédprystingur er
metinn og geeti pad ad hluta til skyrt hvers vegna nidurstddur rannsékna & pessu svidi hafa verid

misvisandi.

1.6.3 Af hverju svo mikid misreemi?
Eins og fram hefur komid spila margir peettir inn i flokio samband faedingarpyngdar og blédprystings
(mynd 1). | stérri, breskri rannsokn'*®, vard samband feedingarpyngdar og blédprystings émarktaekt
begar leidrétt hafdi verid fyrir reykingum madur, blodprystingi modur og félagslegri stédu. bar sem faar
rannsoknir hafa leidrétt fyrir pessum pattum geeti pad hafa valdid félskum tengslum. Kinversk
rannsokn'*® syndi ad born med haekkadan blédprysting voru marktaekt styttri vid feedingu, pyngri vid
eftirfylgni, oftar fra péttbylum stédum, attu meira menntada og efnadri foreldra og héfou frekar

fidlskyldusbgu um.
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Mynd 1. Einféldud mynd af pattum sem hafa ahrif a samband faedingarpyngdar og
bléoprystings.

Leyfi fyrir notkun myndar i fylgiskjali 11.21°

151, 207
N

Aldur vid eftirfylgd virdist hafa ahrif & samband faedingarpyngdar og blodprystings. y

astrolsk rannsokn'™ fann t.d. engin tengs! milli bléprystings hja 3-6 ara bornum og feedingarpyngdar
né blédprystings hja 12 ara boérnum og feedingarpyngdar en fann aftur & moéti 6fugt samband
blodprystings hja 6 ara bornum og fedingarpyngdar. Ofugt samband blédprystings og

166 211

feedingarpyngdar hefur fundist allt nidur i fyrstu viku eftir faedingu.™> Bandariskir visindamenn~~ fundu

ofug tengsl blédprystings og faedingarpyngdar medal barna fyrir kynproska, sem dré ar a
kynproskaskeidi. Eins og adur segir hafa nylegar rannséknir ekki synt samband bl6dprystings og
feedingarpyngdar i unglingum.**” %%

A heildina litid benda nidurstédur til pess ad afar mikilvaegt sé ad hafa i huga pann mikla fiélda
breyta sem haft geta ahrif & samband blédprystings og feedingapyngdar pegar petta samband er

rannsakad.?'°
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2 Markmio

Markmid rannséknarinnar var ad kanna algengi haprystings og tengsl bl6dprystings og hundradsradar
blédprystings vid beedi likamspyngdarstudul og feedingarpyngd hja heilbrigdum 9-10 &ra skélabérnum

4 islandi.
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3 Efni og adferdir

3.1 Honnun rannsoknar og val rannsoknarudrtaks

Rannséknin var med pversnidi. Skolastjorum peirra 70 grunnskéla a héfudborgarsveedinu sem hoféu
nemendur i 4. bekk (9-10 ara bdrn; faedd 1999) var bodin patttaka i rannsékninni (fylgiskjal 1).
Foreldrar barna i peim skolum sem patt toku voru bednir um ad veita upplyst sampykki og svara
spurningum um lyfjanotkun og hvort barnid hefdi greinst med haprysting (fylgiskjal 2).
Blédprystingsmaelingar foru fram i jandar, febrdar og mars arid 2009.

3.1.1 Leyfi

Rannsoknin var gerd med leyfi fra Visindasidanefnd (numer: 08-138) (fylgiskjal 3) og tilkynnt til
Persénuverndar (ndmer: 2008100699) (fylgiskjal 4). Fengin voru leyfi fra yfirleekni og
framkveemdastjora laekninga a Landspitala (fylgiskjal 5), fra Landleeknisembeettinu (fylgiskjal 6), fra
lzekningaforstjéra heilsugaeslunnar (fylgiskjal 7) og fra abyrgum laekni Feedingarskrar islands (fylgiskjal
8).

3.2 Meelingar og skilgreiningar

3.2.1 BIlbédprystingur

Tveir leeknanemar féru i skélana og framkveemdu blddprystingsmeelingarnar, sem gerdar voru i
herbergjum néalaegt kennslustofum. | hvert sinn sem farid var i skéla var blodprystingur maeldur fjorum
sinnum hja hverju barni, tvisvar med handvirkum meeli (Accoson Green Light 300
Sphygmomanometer, Accoson, Harlow, Essex, UK) og tvisvar med sjalfvirkum meeli (IntelliVue MP50
Patient Monitor, Philips, Andover, MA, USA). Malingarnar voru gerdar eftir tveggja minatna hvild med
minnst 30 sekindna millibili. Steerd blédprystingsborda var valin samkveemt birtum radleggingum par
sem gert er rad fyrir ad breidd belgs i borda sé ad minnsta kosti 40% af ummali upphandleggs og ad
lengdin nemi a.m.k. 80-100% af ummali upphandleggs, midja vegu milli dinarhéfda (olecranon) og

axlarhyrnu (acromion).ez’ 212

Slagbilsprystingur med handvirka meelinum var akvardadur vid fyrsta
Korotkoff-hlj6d og hlébilsprystingur vid fimmta Korotkoff-hlj6d. Nidurstédur handvirku meelinganna voru
namundadar ad naestu 2 mm Hg. Medaltal meelinganna fjdgurra var notad til ad reikna Ut hundradsréd
blodprystings fyrir hvern einstakling. Notast var vid vidmidunargildi bl6dprystings sem gefin voru Gt af
NHBPEP.%” Bérn med haekkadan slagbils- og/eda hlébilsprysting (295. hundradsrod fyrir aldur, kyn og
haed) vio fyrstu skimun voru meeld aftur med sdému adferd innan tveggja vikna. bPridja
blodprystingsskimunin for svo fram ef medaltal slagbils- og/eda hlébilsprystings var haekkad vid adra
skimun. Olikt fyrri skimununum tveimur var su pridja gerd & géngudeild Barnaspitala Hringsins &
Landspitala vido Hringbraut, og voru foreldri/foreldrar pa vidstaddir. Haprystingur var greindur ef
slagbils- og/eda hlébilsprystingur var heekkadur vid allar prjar skimanirnar. Forstig haprystings var
skilgreint sem medalblddprystingur  yfir 90. hundradsrod en undir 95. hundradsrod.

Solarhringsblédprystingsmaeling (SpacelLabs, Inc, Redmond, WA) heima vid var gerd a 6llum peim
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sem greindir voru med haprysting. Viomidunargildi fyrir sélarhringsmeelingarnar voru fengin fra Wuhl
og félogum’™ og pau notud til ad skilgreina haan blédprysting. Bérn med medaltal slagbils- og/eda
hiébilsprystings =95. hundradsréd vid allar prjar skimanirnar og 6edlilega sélarhringsmaelingu voru
greind med vidvarandi haprysting og var peim o6llum bodid eftirlit hja nyrnalaekni & Barnaspitala
Hringsins eda radlagt eftirlit hja 6drum laekni. Ef sélarhringsmeeling reyndist edlileg voru bérnin greind

med laeknastofuhaprysing.

3.2.2 Aldur, heed og pyngd

Aldur var reiknadur vid dagsetningu fyrstu blodprystingsmeelingar. Skdlahjakrunarfraedingar maeldu
heed og pyngd barnanna i hefdbundinni skdélaskodun og likamspyngdarstudull var reiknadur.
Viomidunargildi haedar og pyngdar fyrir kyn og aldur voru fengin fra Centers for Disease Control and
Prevention i Bandarikjunum og pau notud til ad akvarda hundradsréd heedar, pyngdar,
likamspyngdarstuduls og Z-stig likamspyngdarstuduls.?*® Fjérdungaskipting likamspyngdarstuduls og
skipting hans i flokkana <5., 6.-10., 11.-25., 26.-50., 51.-75., 76.-90., 91.-94. og 295. hundradsrtd var
gerd med pvi ad namunda likamspyngdarstudul ad naesta flokki. Ofpyngd var skilgreind sem

likamspyngdarstudull i 85. til 94. hundradsréd og offita sem likamspyngdarstudull 295. hundradsréa.

3.2.3 Faedingarbreytur

Upplysingar um medgongulengd, sem var metin med fésturémun vid 18.-20. viku medgongu®**,
feedingarpyngd, feedingarlengd og héfudmal vid feedingu voru fengnar Ur Faedingarskra islands.
Bornum var skipt i tvo flokka er byggdir voru & feedingarpyngd midad vio medgdngulengd, p.e. létt
midad vid medgongulengd (LML) og edlileg/pung midad vid medgdngulengd (EPML). Baedi bandarisk
og saensk viomidunargodgn voru notud til pess ad rada bdrnunum i pessa flokka. Bandarisku vidmidin
syna medal annars hundradsrod faedingarpyngdar midad vid medgongulengd fyrir hvitan kynpatt®® en
i okkar rannsékn var reiknad med pvi ad i LML flokkinn gaetu fallid bérn sem voru baedi a) faedd vid
eda undir 5. hundardr6d og/eda b) vid eda undir 10. hundradsréd. Seensku viomidin syna

faedingarpyngd midad vid medgongulengd*®

0g voru pau bérn sem voru feedd a) vid eda undir 1,64
stadalfravik (samrymist 5. hundradsrod) og/eda b) vid eda undir 1,28 stadalfravik (samrymist 10.
hundradsrdd) talin vera i LML-flokki. Pl var reiknadur med eftirfarandi formulu: Faedingarpyngd

(9)/feedingarlengd® (cm®) x 100.

3.3 Tolfreedilrvinnsla

Vio mat & algengi haprystings voru notadar meelingar fra 6llum blédprystingsskimunum en pegar
tengsl blodprystings vid likamspyngdarstudul og faedingarbreytur voru metin, voru einungis notadar
maelingar Ur fyrstu blodprystingsskimun. Gogn eru birt sem présentur eda medaltdltstadalfravik, eftir
pvi sem vid & GoOgnin voru metin m.t.t. normaldreifingar med Shapiro-Wilk préfi. Ki-kvadrat og
Somers’d voru notud til ad kanna tengsl milli flokkunarbreyta (categorical variables). Spearman-
fylgnistudull var notadur til ad kanna tengsl milli bl6dprystings og likamspyngdarstuduls en til ad meta
R? var linuleg fjdlbreytuadhvarfsgreining (multivariable linear regression) notud. Vid greiningu &

tengslum blédprystings vid feedingarbreytur og haed, pyngd og likamspyngdarstudull vio 9-10 &ra aldur
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var Pearson-fylgnistudull notadur. Linuleg fjdlbreytuadhvarfsgreining var notud til ad kanna tengsl
bl6dprystings og hundradsradar blédprystings vio feedingarpyngd og Pl og var pa leidrétt fyrir
hundradsréd likamspyngdarstuduls. Bunir voru til hopar sem skilgreina LML samkvaemt baedi 5. og 10.
hundradsréd faedingarpyngdar midad vido medgdéngulengd og var Ki-kvadrat notad til ad bera saman
kynin innan hvers hops. Wilcoxon Mann-Whitney préf var notad til ad bera saman LML-hépinn og
EPML-hépinn. P-gildi minna en 0,05 var metid tolfreedilega markteekt. Vid tolfreedigreiningu var
tolfreediforritid SPSS 17.0 (SPSS, Chicago, IL, USA) notad.

31



4 Niodurstoour

4.1 RannsoOknarhépurinn

Af 70 grunnskélum & hofudborgarsvaedinu, sampykktu skolastjorar 39 skdla ad taka patt i rannsokninni
(mynd 2). | peim skélum voru 1472 nemendur i 4. bekk. Forradamenn 1071 barns sampykktu péatttoku
og patttékuhlutfall i skélunum var fra 30% til 100%.

39 grunnskolar, 1472

v

Sampykki 1071 foreldris

v X

Haed og pyngd maeld 955 born med skrada
hja 1034 bérnum faedingarpyngd i Faedingarskra
v

44 born meettu ekki
2 born Gtilokud

Fyrsta blédprystingsskimun
1025 born
=95 hundradsrod: 127 born 4
7 30 barn Gtilokud
/ vegna lyfjanotkunar
Onnur b|()6bl'{/stinq55kimun Nidurstodur dreiﬁngar Nidurstodur ten
- gsla
119 born blodprystings, algengis bl63brysti
=295 hundradsrod: 59 born haprystings og tengsla 00prystings og
blodprystings og faedingarpyngdar:
likamspyngdarstuduls: )
A 970 b(‘jm 857 born
Pridja blédprystingsskimun
(48 born) [

=295 hundradsrod: 30 bérn

Mynd 2. Flaedirit sem lysir vali rannsdknarhopsins.

SBb=slagbilsprystingur; HBb=hlébilsprystingur.
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4.2 Blooprystingur, haprystingur og likamspyngdarstudull

4.2.1 Eiginleikar rannsdknarhépsins

Fjortiu og fijogur bérn meettu ekki i kennslustund pegar blédprystingsmaelingar féru fram (29 voru fra
skéla vegna veikinda, 8 komu ekki til skdla & meelingardegi eda voru i annarri kennslu en hja
bekkjarkennara og 7 neitudu patttdku), 36 bérn born voru ekki haedarmeeld og/eda vigtud, pad leid yfir
1 barn vid fyrstu maelingu og pvi var ekki um frekari patttbku ad reeda og 1 barn var fjolfatlad.
Fullnzegjandi gagna tékst ad afla fyrir 970 born, 489 stulkur (50,4%) og 481 drengi (49,6%).
Medalaldur patttakenda var 9,6+0,3 ar.

Atta af 127 bérnum med haekkadan blodprysting vid fyrstu skimun og 11 af 59 bérnum med
heekkadan blodprysting vid adra skimun meettu ekki til endurmeelingar. Asteedur pessa voru
margpeettar en algengast var ad barnid veeri ekki i kennslustund pegar meelingar foru fram. [ toflu 1 er
lysing & ranns6knarhépnum par sem kynin eru borin saman med tilliti til heedar, pyngdar og

bl6dprystings. Ekkert barn hafdi verid greint med haprysting adur en rannséknin hofst.
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Tafla 1. Eiginleikar patttakenda og samanburdur kynja.

Fyrsta
blodprystingsskimun
(N=970)

- Heed (cm)

- byngd (kg)

- LPS (kg/m?)

- Hundradsroo LS

- SBP/HBP (mm Hg)

-Hundradsrod SBb/HBP
Onnur
blédprystingsskimun
(N=119)

- Heed (cm)

- byngd (kg)

- LPS (kg/m?)

- Hundradsroo LPS

- SBP/HBP (mm Hg)

-Hundradsréd SBhP/HBP
bridja
blédprystingsskimun
(N=48)

- Heed (cm)

- byngd (kg)

- LPS (kg/m?)

- Hundradsréd LbS

- SBP/HBP (mm Hg)

-Hundradsréd SBhP/HBP

Drengir

N=481 (49,6%)

139,3+6,0
34,0465
17,4+2,5
56,9+28,0
112,0+7,4/63,5+5,0
77,9+16,1/57,7+15,5

N=65 (54,7%)

139,4+5,7
34,9+6,1
17,9+2,6
63,0+24,5
115,0+8,0/64,3+6,3
89,7+10,5/62,6+18,3

N=30 (63,5%)

140,846,2
36,0+6,4
18,1+2,7

65,3+25,1

119,6+6,0/65,7+4,9
97,8+1,7/68,0£17,4

Stalkur

N=489 (50,4%)

138,846,1
34,5+7,5
17,8+3,0

57,0+£28,3

110,7+7,9/62,7+5,9
75,2+18,6/56,7+18,2

N=54 (45,3%)

140,0+6,4
38,0+8,7
19,2+3,5
69,2+27,5
113,5+6,7/63,4%4,7
88,3+11,7/60,4%15,7

N=18 (36,5%)

141,745,4
40,9+8,4
20,2+3,2

78,8+21,0

122,8+6,2/67,1+6,7
97,7+1,4/66,7+15,0

P-gildi

0,19
0,21
0,029
0,95
0,008/0,020
0,019/0,36

0,38
0,001
<0,001
<0,001
0,09/0,16
0,46/0,45

0,60
0,032
0,024

0,42

0,06/0,40
0,90/0,78

GOgn birt sem medaltaltstadalfravik. LbS=likamspyngdarstudull; SBb=slagbilsprystingur;

HBP=hlébilsprystingur.
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4.2.2 Dreifing bléoprystings

Dreifing medalblédprystings vid fyrstu skimun er synd & mynd 3 og sést ad dreifing slagbilsprystings er
skekkt til haegri. Eftir fyrstu skimun voru 73,4% barnanna med edlilegan slagbilsprysting, 13,5% med
slagbilsprysting i 91.-94. hundradsr6d og 13,1% med slagbilsprysting =95. hundradsréd. begar
blédprystingsgildum i fyrstu skimun var skipt nidur i fjordunga, byggdum & gégnum um normaldreifingu
blodprystings, kom i ljés ad 0,5%, 9,7%, 29,8% og 60% barnanna voru med slagbilsprysting i fyrsta,
00rum, pridja og fjérda fjéroungi og 3,4%, 32,5%, 49,5% og 14,6% barnanna var med hlébilsprysting i
sdmu fijoréungum. Medaltal slagbilsprystings vid fyrstu skimun var 110,7+7,9 mm Hg hja stdlkum og
112,0+7,4 mm Hg hja drengjum (p=0,008). Medaltal hlébilsprystings var 62,7+5,9 mm Hg hja stilkum
0g 63,5+5,0 mm Hg hja drengjum (p=0,02).

A B
8 8 4
= o °
=
-|_— 44 44
2 2
0 20. 40. 60. 80. 100. 0 20. 40. 60. 80. 100.
Hundradsrod SBP Hundradsrod HBP

Mynd 3. Dreifing hundradsradar slagbilsprystings (A) og hlébilsprystings (B) vid fyrstu
blédprystingsskimun.

SBP=slaghilsprystingur; HBP=hlébilsprystingur.

35



4.2.3 Algengi haprystings

Algengi haekkads blédprystings eftir fyrstu skimun var 13,1% (N=127), 6,1% (N=59) eftir adra skimun
og 3,1% (N=30) eftir pa pridju og voru sidastnefndu bornin pvi greind med haprysting (mynd 4).
Adeins 4 born (0.4%) voru med haekkadan hlébilsprysting vid fyrstu skimun, af peim var 1 barn med
edlilegan slaghilsprysting og pvi um einangrada heekkun & hiébilsprystingi ad reeda.
Solarhringsblodprystingsmaeling var gerd hja 29 af peim 30 bérnum sem greind voru med haprysting.
Hja einu barni var pvi ekki haegt ad greina hvort um vidvarandi haprysting eda laeknastofuhaprysting
veeri ad reeda, en vid Utreikninga var pad barn flokkad med peim sem hofou vidvarandi haprysting.
Sélarhringsmaelingin  stadfesti vidvarandi haprysting hja 2,4% (N=23) barnanna og greindi
leeknastofuhaprysting hja 0,6% (N=6), eda 20,7% af bérnum sem gengust undir maelinguna (mynd 5).
Nidurstédur solarhringsmaelinganna syndu ad 6 bérn voru med einangradan slagbilshaprysting, 16
reyndust vera med baedi slagbils- og hlébilshdprysting og 1 barn reyndist vera med einangradan
hlébilshaprysting.

o 14

2

&8 12 +—

L

2 10 —

o

B o

L 8 +—

= 13,1%

5 6 (N=127)

&

s 41— 6,1%

z N=59)

5 5. ( 3,1%

'_éo (N=30)

o 0 T T

< 1. 3, 3.
Blodprystingsmeeling

Mynd 4. Algengi haekkads bl6édprystings eftir fyrstu, adra og pridju skimun.

Sélarhringsblédprystingsmaeling

Maetti ekki
(N=1)

Edlileg_—7
(N=6)

Oedlileg
(N=23)

Mynd 5. Nidurstédur sélarhringsblédprystingsmeelinga.
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4.2.4 Tengsl blodprystings vid likamspyngdarstudul

| pessum hluta rannséknarinnar var notast vid nidurstoédur blodprystingsmeelinga Gr fyrstu skimun.
Algengi Ofpyngdar var 13,3% (N=129) og algengi offitu var 7,2% (N=70), sjA mynd 6. Ekki var
marktaekur munur & algengi offitu milli stilkna og drengja (8,2% samanborid vid 6,2%, p=0,28).

30

25

20

15

Tidni (%)

10

. | I

5. 6.-10. 11.-25. 26.-50. 51.-75. 76.-90. 91.-94. 295.

Hundradsrod LbS

Mynd 6. Flokkar hundradsradar likamspyngdarstuduls.
LbS=likamspyngdarstudull (kg/m?).

Markteek fylgni reyndist vera milli slagbilsprystings og likamspyngdarstuduls (r=0,34, p<0,001)
(mynd 7), slagbilsprystings og hundradsradar likamspyngdarstuduls (r=0,34, p<0,001) og
hundradsradar slagbilsprystings og hundradsradar likamspyngdarstuduls (r=0,27, p<0,001). Marktaek
jakveed fylgni reyndist einnig vera milli hlébilsprystings og likamspyngdarstuduls (r=0,22, p<0,001),
hiébilsprystings og hundradsradar likamspyngdarstuduls (r=0,22, p<0,001) og hundradsradar
hiébilsprystings og hundradsradar likamspyngdarstuduls (r=0,17, p<0,001).

Med linulegri fjdlbreytuadhvarfsgreiningu reyndust vera tengsl milli slagbilsprystings og
likamspyngdarstuduls (R2:11,3%, p<0,001), slagbilsprystings og hundradsradar likamspyngdarstuduls
(R*=11,0%, p<0,001) og hundradsradar slagbilsprystings og hundradsradar likamspyngdarstuduls
(R°=7,1%, p<0,001). bad reyndust einnig vera tengsl milli hlébilsprystings og likamspyngdarstuduls
(R°=4,7%, p<0,001), hlébilsprystings og hundradsradar likamspyngdarstuduls (R°=4,3%, p<0,001) og
hundradsradar hlébilsprystings og hundradsradar likamspyngdarstuduls (R°=2,6, p<0,001).
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Mynd 7. Fylgni milli slagbilsprystings og likamspyngdarstuduls vid fyrstu skimun.

Opnir hringir og punktalina taknar stalkur og fylltir hringir og 6brotin lina taknar drengi. Linurnar lysa
stadbundinni fjdlbreytuadhvarfsgreiningu (smoothing). Spearman-fylgnistudull r=0,34, P<0,001.
LbS=likamspyngdarstudull (kg/m?).

Medal barna med likamspyngdarstudul i 91.-94. hundradsréd og =95. hundradsréd var algengi
haekkads bl6oprystings 22,6%, og 31,4% vid fyrstu skimun. Vid adra skimun var algengi heekkads
bl6dprystings i pessum hépum 4,8% og 20,0%, og Vvid pa pridju 4,8% og 8,6% (mynd 8).

35
l:‘ Fyrsta meelingarlota

30 1
. Onnur meelingarlota

25
. pridja maelingarlota
20

15 1

10 A

i —\L [ . |

<5.  6.-10. 11.-25. 26.-50. 51.-75. 76.-90. 91.-94. >95.
Hundradsrod LPS

Tidni (%) haekkads blédprystings

Mynd 8. Algengi hakkads blédprystings vid fyrstu, adra og pridju skimun, flokkad eftir
hundradsr6d likamspyngdarstuduls.

LbS=likamspyngdarstudull (kg/mz).

Heekkadur blodprystingur og haprystingur voru algengari eftir pvi sem likamspyngdarstudull

barnanna haekkadi. Heekkadur blédprystingur eftir fyrstu skimun var ramlega prisvar sinnum algengari
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medal barna med likamspyngdarstudul =75. hundradsr6d midad vid pau sem hofou
likamspyngdarstudul <25. hundradsréd (p<0,001). Haprystingur (eftir pridju skimun) var niu sinnum
algengari medal barna med likamspyngdarstudul =75. hundradsrod midad vido <25. hundradsrdd
(p=0,022), sja toflu 2. Eins og vid var ad blast reyndist algengi harra blédprystingsgilda eftir pridju
skimun vera laegra fyrir hvern fjoroung hundradsradar likamspyngdarstuduls en vid fyrstu skimun (tafla
2 og mynd 8). Bérn med blédprysting & milli 91. og 94. hundradsradar vid fyrstu skimun voru liklegri til
ad vera haldin offitu en pau sem hofdu edlilegan blédprysting (9,2% samanborid vid 5,1%) en

munurinn var & morkum pess ad vera markteekur (p=0,06).

Tafla 2. Algengi slagbilsprystings 295. hundradsréo vié fyrstu og pridju skimun, skipt eftir
fjordungum hundradsradar likamspyngdarstuduls.

Fjéroungar hundradsradar LPS

<25. 25.-49. 50.-74. >75.

Fyrsta skimun  Allir SBb 295% 6,4 6,8 12,5 21,5
Drengir  SBP 295% 9,5 6,9 17,9 17,3

Stalkur  SBb 295% 34 6,6 6,8 25,5

prigja skimun Allir SBP 295% 0,6 2,4 2,6 54
Drengir  SBb 295% 1,2 3,0 3,6 3,8

Stalkur ~ SBpb 295% 0 1,9 1,5 6,8

Tolurnar eru présentur. LbS=Ilikamspyngdarstudull (kg/m?); SBb=slagbilsprystingur.

4.2.5 Tengsl haprystings og lyfjanotkunar

Sextiu og sex boérn (6,8%) notudu lyf sem laeknir hafdi avisad. Medaltal slagbilsprystings vid fyrstu
skimun var 113,6+7,4 mm Hg hja bornum sem nota Iyf og 111,2+7,7 mm Hg hja bérnum sem ekki nota
lyf (p=0,015). Medaltal hlébilsprystings var 64,0+5,2 mm Hg hja bérnum sem nota lyf og 63,0+5,5 mm
Hg hja hinum (p=0,15). Tuttugu og niu bérn (3,0%) notudu lyf sem talin eru geta haekkad blddprysting
og mdrg peirra notudu fleiri en eitt. Pessi lyf eru metylfenidat (N=22), aripiprazol (N=6) og atobmoxetin
(N=6). Tvd pessara barna (6,9%), sem baedi notudu metylfenidat, reyndust med vidvarandi haprysting,
annad peirra tok einnig inn aripiprazol. Medaltal slagbilsprystings vid fyrstu skimun var 113,6£7,0 mm
Hg hja bérnum sem nota lyf sem geta haekkad blodprysting og 111,3+7,7 mm Hg hja hinum (p=0,10).
Medaltal hlébilsprystings var 64,9+4,4 mm Hg hja bérnum sem nota lyf sem geta haekkad bl6dprysting
og 63,0+5,5 mm Hg hja hinum (p=0,032). Fjégur bérn (0,4%) notudu lyf sem leekka blédprysting,
proprandlél (N=2) og klonidin (N=2) en ekkert peirra hafdi adur verid greint med haprysting. brjatiu og
tvo born (3,3%) notudu lyf sem ekki hafa pekkt ahrif a blodprysting. Ekki fengust lyfjaupplysingar hja
1,1% rannséknarhodpsins (N=11).
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4.3 Blooprystingur og feedingarbreytur

4.3.1 Eiginleikar rannsdknarhépsins

Rannséknarh6purinn  samanstéd af 857 bdérnum sem hoféu fullneegjandi  upplysingar um
feedingarbreytur og haed, pyngd og blédprysting vid eftirfylgd, 445 stilkum (51,9%) og 412 drengjum
(48,1%). A0 ofan er greint fra asteedum pess ad 82 bérn voru ekki héfd med i rannsokninni. Ad auki
voru 102 born Gtilokud frd pessum rannsoknarhluta par sem pau attu ekki gégn um faedingarpyngd hja
Feedingarskra islands og 30 bérn vegna pess ad pau téku inn lyf sem hafa ahrif & blodprysting.

i t6flu 3 er nanari lysing & rannséknarhépnum. Orlitill munur fannst & blédprystingi kynjanna
(110,8/62,8 mm Hg samanborid vid 111,9/63,5 mm Hg, p=0,018/0,032). Drengir vogu 3750,0+648,7 g
vid faedingu en stalkur 3681,2+590,6 g (p=0,11). Medalmedgdngulengd var 280+13 dagar (193 til 297
dagar), an marktaeks kynjamunar (p=0,4). Sextiu og atta boérn voru fyrirburar (medgéngulengd <38

vikur).

Tafla 3. Eiginleikar patttakenda i faedingarpyngdarhluta rannséknarinnar og samanburdur

kynja.

Stalkur Drengir P-gildi
N (%) 445 (51,9) 412 (48,1)
Heed (cm) 138,9+6,1 139,4+5,9 0,32
pyngd (kg) 34,7+7,6 34,046,4 0,14
LbS (kg/m?) 17,943,1 17,4125 0,011
Hundradsréo LS 57,1+28,6 57,1+28,0 0,95
SBP/HBP (mm Hg) 110,847,9/62,8+5,8 111,947,4/63,55,1 0,018/0,032
Hundradsréd SBP/HBP 75,3+18,5/57,1+18,0 77,6+16,1/57,6+15,5 0,042/0,51
Faedingarpyngd (g9) 3681,2+590,6 3750,0+648,7 0,11
Feedingarlengd (cm) 51,5+2,7 51,9+2,9 0,050
Hofudmal vid feedingu 35,3+1,7 35,8+1,8 <0,001
Pl (g/cm®) 23,743,1 24,0+3,3 0,28
Medgobnglengd 280+13 279+14 0,43

GOgn eru birt sem présentur og medaltaltstadalfravik. LbS=likamspyngdarstudull;
SBb=slagbilsprystingur; HBb=hlébilsprystingur; PI=Ponderal index.
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4.3.2 Tengsl bléoprystings vid feedingarpyngd

Ekki fannst samband milli slagbilsprystings og feedingarpyngdar, né hlébilsprystings og
feedingarpyngdar, hvorki fyrir allan hépinn né kynin sérstaklega (tafla 4). Markteek 6fug fylgni fannst
hinsvegar milli hundradsradar slagbilsprystings og faedingarpyngdar (r=-0,09, p=0,005) og
hundradsradar hlébilsprystings og faedingarpyngdar (r=-0,08, p=0,014) hja 6llum hopnum, en
sambandi® var p6 sterkara hja stilkunum (tafla 4). Hinsvegar voru til stadar bein tengsl & milli
feedingarpyngdar og nuverandi pyngdar, haedar, likamspyngdarstuduls og hundradsradar
likamspyngdarstuduls (tafla 4).

Tafla 4. Fylgni faedingarpyngdar vid bléoprysting, haed, pyngd og likamspyngdarstudul vié 9-10
ara aldur.

Faedingar- SBP  Hundrads- HBP  Hundrads- Hed  Pbyngd LPS Hundrads-

pyngd réd SBp réo HBp réo LbS
Allir
r 0,00 -0,09 -0,03 -0,08 0,26 0,21 0,14 0,19

P-gildi 0,98 0,005 0,39 0,014 <0,001 <0,001 <0,001 <0,001
Stalkur

r -0,05 -0,11 -0,08 -0,11 0,21 0,18 0,13 0,17

P-gildi 0,29 0,017 0,10 0,017 <0,001 <0,001 0,004 <0,001
Drengir

r 0,04 -0,08 0,02 -0,05 0,32 0,26 0,15 0,22

P-gildi 0,41 0,08 0,74 0,26 <0,001 <0,001 0,001 <0,001

Pearson-fylgnistudull. LbS=likamspyngdarstudull (kg/m?); SBP=slagbilsprystingr;
HBP=hIébilsprystingur; Pl=ponderal index (g/cm®).

Eftir ad hafa leiorétt fyrir hundradsréd likamspyngdarstuduls kom i ljés jafnvel sterkara samband
milli hundradsradar slagbilsprystings og feedingarpyngdar (stadladur beta studull=-0.17, p<0.001) og
hundradsradar hlébilsprystings og faedingarpyngdar (stadladur beta studull=-0,15, p=0,001) i stalkum
og hundradsradar slagbilsprystings og faedingarpyngdar (stadladur beta studull=-0,14, p=0,004) i
drengjum (tafla 5).
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Tafla 5. Tengsl hundradsradar bléoprystings og feedingarpyngdar vio 9-10 ara aldur, leidrétt
fyrir hundradsréo likamspyngdarstuduls.

Faedingarpyngd

B P-gildi

Hundradsréd SBP  Allir -0,152 <0,001
Stalkur -0,177 <0,001

Drengir -0,128 0,010

Hundradsréd HBb  Allir -0,123 <0,001
Stalkur -0,150 0,001

Drengir -0,09 0,06

B=stadladur beta fylgnistudull, med linulegri fidlbreytuadhvarfsgreiningu. SBb=slagbilsprystingur;
HBP=hIébilsprystingur.

Aukning faedingarpyngdar fr& 2500 i 4500 g leekkadi hundradsrdd slagbilsprystings um 8,5%.
Markteek 6fug tengsl fundust milli hundradsradar slagbilsprystings og feedingarpyngdar vid fyrstu
(stadladur beta studull=-0.09, p=0.006) og fjérou (stadladur beta studull=-0.11, p=0.001)
blodprystingsmeelingu, i fyrstu skimun. Meelingaradferd (handvirkur eda sjélfvirkur blédprystingsmeelir)
hafdi ekki ahrif & tengsl hundradsradar blédprystings og faedingarpyngdar og tengslin héldust pratt fyrir
ao Utleeg gildi i feedingarpyngd veeru teknir fra.

4.3.3 Tengsl blodprystings vid adrar faeedingarbreytur

Faedingarbreyturnar Ponderal Index, faedingarlengd og héfudmal syndu svipud tengsl vid hundradsréd
slagbils- og hlébilsprystings og faedingarpyngd en p6é med adeins veikari studlum (tafla 6). Pessi tengsl
héldust ekki pegar leidrétt var fyrir faedingarpyngd. Tengslin milli hundradsradar slagbilsprystings og

héfudmals urdu 6marktaek pegar Utlaeg gildi i faeedingarpyngd voru ekki tekin med i Utreikninga.
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Tafla 6. Fylgni og tengsl hundradsradar bl6dprystings og ymissa feedingarbreyta.

Faedingarbreyta
PI Lengd Hofuomal
Fylgni (n®  Allir

Hundradsréd SBpb -0,09* -0,10* -0,07*

Hundradsréd HBP -0,08* -0,10* -0,06
Stalkur

Hundradsréd SBp -0,11* -0,10* -0,08

Hundradsréo HBP -0,10* -0,12* -0,07
Drengir

Hundradsréd SBpb -0,07 -0,12* -0,08

Hundradsréé HBP -0,06 -0,08 -0,06

Tengsl (B)°  Allir

Hundradsréd SBpb -0,15* -0,15* -0,12*

Hundradsréd HBP -0,11* -0,13* -0,09*
Stalkur

Hundradsr6d SBpP -0,18* -0,15* -0,13*

Hundradsréd HBP -0,13* -0,15* -0,10*
Drengir

Hundradsréd SBp -0,12* -0,16* -0,14*

Hundradsréd HBP -0,09 -0,10* -0,09

Pearson-fylgnistudull. °stadladur beta fylgnistudull, fenginn med linulegri fidlbreytuadhvarfsgreiningu,
leidrétt fyrir hundradsrod likamspyngdarstuduls. *P<0,05. SBbP=slagbilsprystingur;
HBP=hIébilsprystingur; Pl=ponderal index (g/cm?).

4.3.4 Tengsl blodprystings vid medgongulengd og vaxtarskerdingu

Ekki reyndist fylgni milli bl6dprystings og medgdngulengdar né hundradsradar blodprystings og
medgongulengdar. Markteekt fleiri bérn téldust LML pegar midad var vid seensk gdogn um voxt nybura
en pegar bandarisk gogn voru notud. Samkvaemt baedi bandarisku og saensku vidmidunum reyndust
marktaekt fleiri drengir vera LML pegar 5. hundradsr6d var notud sem skilgreining & LML en enginn

kynjamunur reyndist pegar 10. hundradsrédin var notud (tafla 7).
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Tafla 7. Samanburdur a LML-skilgreiningum milli Bandarikjanna og Svipjodar.

Bandarisk viemio® Saensk vidmia*

<10. <5. <10. <5. P-gildi*
hundradsrod  hundradsroo hundradsroo hundradsrod

Allir, N (%) 46 (5,4) 20 (2,3) 70 (8,2) 45 (5,3) <0,001/<0,001
Stalkur, N (%) 19 (4,3) 6 (1,3) 30 (6,7) 15 (3,4) <0,001/<0,001
Drengir, N (%) 27 (6,6) 14 (3,4) 40 (9,7) 30 (7,3) <0,001/<0,001
*P-gildi 0,14 0,047 0,11 0,010

"Born feedd LML skv. bandariskum vidmidunartdflum fyrir hvitan kynpatt.” *Bérn faedd LML skv.

216 ¥

saenskum vaxtarkarfum.”> “Samanburdur bandariskra og seenskra LML-vidmida (10. hundradsrod/s.

hundradsrdd). *Kynjamunur innan hvers héps.

Ekki var munur a blédprystingi LML-barnanna og hinna, hvort sem vidmidin voru saensk eda
bandarisk (nidurstodur ekki syndar). Stulkur i LML-flokki, samkveemt 5. hundradsrod i saensku
flokkuninni, reyndust med haerri hundradsrdd hlébilsprystings en hinar stilkurnar (67£21% samanborid
vid 57£18%, p=0.037). Ad 606ru leyti var ekki munur & hundradsrdéd blédprystings LML-barnanna og
hinna. Vid linulega fjdlbreytuadhvarfsgreiningu og leidréttingu fyrir likamspyngdarstudli fundust engin
tengsl milli blodprystings og feedingarpyngdar. Pad fundust hinsvegar markteek 6fug tengsl milli
hundradsradar slagbilsprystings og feedingarpyngdar hja LML-bdrnum samkveemt 10. hundradsréd i
saensku flokkuninni (tafla 8). Ekki fundust tengsl & milli hundradsradar blédprystings og
feedingarpyngdar medal LML-barna samkveemt bandarisku vidmidunum (tafla 9). Bérn faedd EPML
reyndust pyngri, heerri og med heerri likamspyngdarstuéul vido 9-10 ara aldur en LML-b&rnin
(nidurstoour ekki syndar). Eftir ad leiorétt var fyrir hundradsréd likamspyngdarstuduls fundust marktaek
ofug tengsl milli hundradsradar slagbilsprystings og feedingarpbyngdar og milli hundradsradar
hiébilsprystings og faedingarpyngdar i EPML-hépnum, samkveemt o6llum fjérum skilgreiningunum.

Tengslin héldust pegar Utleeg gildi i feedingarpyngd voru ekki tekin med i utreikninga.
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Tafla 8. Tengsl hundradsradar bléoprystings og faedingarpyngdar medal vaxtarskertra barna
vid 9-10 ara aldur, leidrétt fyrir hundradsréo likamspyngdarstuduls. Byggt a seenskum

goégnum.
B P-gildi B P-gildi
LML (N=43, 5,0%) EPML (N=814, 95,0%)
Hundradsréd  Allir -0,267 0,06 -0,109 0,001
LML <5. SBpP Stalkur -0,361 0,25 -0,126 0,006
hundradsrod Drengir -0,165 0,31 -0,103 0,043
Hundradsréo  Allir -0,254 0,11 -0,071 0,041
HBP Stalkur -0,017 0,96 -0,095 0,045
Drengir -0,290 0,12 -0,044 0,39
LML (N=68, 7,9%) EPML (N=789, 92,1%)
Hundradsrod  Allir -0,230 0,049 -0,097 0,005
LML <10. SBp Stalkur -0,367 0,06 -0,111 0,016
hundradsroo Drengir -0,126 0,39 -0,088 0,09
Hundradsréd  Allir -0,133 0,29 -0,086 0,015
HBP Stalkur -0,030 0,88 -0,131 0,006
Drengir -0,201 0,22 -0,030 0,57

B= stadladur beta fylgnistudull (linuleg fidlbreytuadhvarfsgreining). LML=Iétt midad vio
medgongulengd; EPML=edlileg/pung midad vid medgdngulengd; SBb=slagbilsprystingur;
HBP=hIébilsprystingur.
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Tafla 9. Tengsl hundradsradar bléoprystings og faedingarpyngdar medal vaxtarskertra barna
vid 9-10 ara aldur, leidrétt fyrir hundradsréd likamspyngdarstuduls. Byggt a
bandariskum gégnum fyrir hvitan kynpatt.

Hundradsrod
SBb
LML <5.
hundradsr6d Hundradsrod
HBP
Hundradsrod
SBP
LML <10.
hundradsr6d Hundradsrod
HBP

Allir
Stalkur
Drengir

Allir
Stalkur

Drengir

Allir
Stalkur
Drengir

Allir
Stalkur

Drengir

B P-gildi

LML (N=20, 2,4%)

-0,385 0,11
-1,012 0,84
-0,045 0,88
-0,358 0,12
-0,504 0,41
0,060 0,84

LML (N=46, 5,4%)

-0,188 0,17
-0,377 0,10
-0,011 0,95
-0,017 0,91
-0,055 0,83
0,077 0,70

B P-gildi

EPML (N=837, 97,6%)

-0,131 <0,001
-0,156 0,001
-0,111 0,025
-0,109 0,001
-0,130 0,006
-0,087 0,09

EPML (N=811, 94,6%)

-0,126 <0,001
-0,155 0,001
-0,102 0,045
-0,107 0,002
-0,132 0,006
-0,080 0,12

B= stadladur beta fylgnistudull (linuleg fidlbreytuadhvarfsgreining). LML=Iétt midad vio

medgongulengd; EPML=edlileg/pung midad vid medgdngulengd; SBb=slagbilsprystingr;

HBP=hlébilsprystingur.
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5 Umraedur

Vidvarandi haprystingur fannst hja 2,5% 9-10 ara islenskra barna og ad auki reyndust 0,6% barnanna
vera med laeknastofuhaprysting. Markteek jakveed fylgni var milli slagbilsprystings og
likamspyngdarstuduls vid fyrstu skimun, par sem likamspyngdarstudull Utskyrdi 7-11% breytileikans i
slagbilsprystingi. Born i efsta fjoroungi hundradsradar likamspyngdarstuduls eru niu sinnum liklegri til
ad vera med haprysting en pau sem eru i laegsta fjoroungi. Ekki reyndist fylgni milli blédprystings og
feedingarpyngdar. Markteek 6fug fylgni fannst hins vegar milli hundradsradar slagbilsprystings og
feedingarpyngdar og milli  hundradsradar hlébilsprystings og faedingarpyngdar. Ofug fylgni
hundradsradar blédprystings og feedingarpyngdar var sterkari hja stilkum og hélst pratt fyrir ad leiorétt
veeri fyrir hundradsrod likamspyngdarstuduls. Ekki fannst samband milli blodprystings og
medgongulengdar. Enginn munur var & blédprystingi barna sem faedd voru LML og annarra barna en
pad reyndust hins vegar markteek 6Ofug tengsl milli hundradsradar slagbilsprystings og
feedingarpyngdar hja bérnum sem teljast LML samkvaemt 10. hundradsrdd i seensku flokkuninni, eftir
ao leidrétt hafoi verio fyrir likamspyngdarstudli.

5.1 Algengi haprystings og tengsl bl6dprystings vid
likamspyngdarstudul

Algengi haprystings i pessari rannsokn reyndist vera 3,1% og algengi vidvarandi haprystings 2,5% en

29-31

pad er svipad og u.p.b. 2% algengi sem bandariskar rannsoéknir & attunda aratugnum syndu. bess

ma& po geta ad pegar pessar rannséknir voru gerdar voru stodlud vidmid blodprystings barna fyrir kyn,
aldur og heaed ekki komin i notkun og viomidin voru gjarnan pau sému og hja fullordnum, eda
blodprystingur haerri en 140/90 mm Hg. Nidurstdédur okkar eru einnig sambaerilegar vid tveer nylegar

rannsoknir, onnur nadi til 6000 heilbrigdra 12 ara barna i Sviss'®’
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og hin til 2000 skoélabarna i
Oklahoma,”™" par sem algengi haprystings var 2,2% i fyrrnefndu rannsoékninni og 2,8% i beirri
sidarnefndu. I fyrri rannsokninni voru gerdar, likt og i okkar rannsokn, prjar blodprystingsmeelingar, allt
ad prisvar sinnum, 4 peim bérnum sem ho6fdou blddprysting =95. hundradsréd fyrir aldur, kyn og

8", [ seinni rannsékninni voru gerdar prjar maelingar, prisvar sinnum, & hverjum patttakanda.”"’

hee
Aftur & méti hafa tveer nylegar pversnidsrannsoknir synt fram & haerra algengi haprystings, énnur a
ramlega 5000 bandariskum bérnum® og hin & 2416 itélskum boérnum,* par sem einnig var beitt
sambaerilegum adferdum og gert var i okkar rannsékn. | bandarisku rannsokninni var algengi
haprystings 4,5% & medal 10 til 19 ara skolabarna i Texas og i itdlsku rannsékninni var algengid 4,2%
medal 6 til 10 ara skdlabarna. Haprystingur var algengari medal stilkna i itdlsku rannsokninni og
medal drengja i bandarisku rannsokninni en ekki fannst kynjamunur i okkar rannsokn, pott
bl6dprystingur vaeri heerri i drengjum eftir fyrstu skimun. I engri ofnagreindra rannsékna var gerd tilraun
til ad meta algengi laeknastofuhaprystings. | okkar rannsokn reyndist algengi laeknastofuhaprystings
vera 0,6% af heildardrtakinu og 20,7% af bérnunum med haprysting, sem er svipad og fyrri rannséknir

80, 82

a bérnum med haprysting hafa synt. par sem sélarhringsbl6dprystingsmeelingar voru ekki notadar
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127 32,121

i rannséknunum fra Sviss," Bandarikjunum og italiu®* er liklegt ad algengi haprystings hafi verid

ofmetid i peim rannséknum.

Ekki reyndist unnt ad endurmeela 6l pau born sem héfdu blédprysting 295. hundradsrod fyrir
kyn, aldur og haed. Vid adra skimun duttu pess vegna éatta bdrn Gt ar rannsékninni, ellefu bérn vid
prigju skimun og, eins og adur segir, datt eitt barn Gt pegar kom ad soélarhringsmeelingunni.
Nidurstédur okkar um algengi haprystings hefou getad breyst ef 6ll bérn hefou meett i allar meelingar
samkveemt rannsoknarsnidi. Ef reiknad er med ad medal barna sem ekki meettu i endurteknar
meelingar hefdi sama hlutfall haft blédprysting yfir viomidunargildi og i tilviki peirra sem maettu, pa
hefdu sjo born til vidbotar verid med of haan blédprysting vid pridju skimun. ba hefdi algengi
haprystings verid 3,8% i stad 3,1% eins og raunin vard. Ef 6ll 37 bérnin hefdu svo meett i
sélarhringsmaelingu og sama hlutfall peirra (79,3%) reynst vera med vidvarandi haprysting, hefdi
algengi vidvarandi haprystings verid 3,0% i stad 2,5%. Ekki er audvelt ad finna Ut hvernig adrir
rannsakendur hafa borid sig ad vio tolfraediltreikninga vardandi einstaklinga sem ekki meettu i skimun.
Moore og félagar®*’ greindu fra pvi ad born sem ekki maettu i naestu skimun hafi verid maeld vid naesta
mogulega teekifeeri. Pad verdur po ad teljast oliklegt ad rannsakendurnir hafi nad hverju einasta barni
inn i rannsoknina. Adrar rannsoknir gefa ekki upp hversu margir maettu ekki i endurtekna skimun*
en Sorof og félagar®* gefa upp ad peir hafi reiknad Ut algengi heekkads blédprystings eftir adra og
prigju skimun med pvi ad deila fijdlda barna med haan prysting i samanlagdan 1) fjélda barna med
edlilegan blooprysting i fyrri skimunum, sem voru endurskimud og 2) fiblda barna med haekkadan

bl6dprysting i fyrri skimunum, sem voru endurskimud.

Dreifingarkurfa slagbilsprystings eftir fyrstu skimun i okkar rannsékn var skekkt til heaegri
samanborid vid bandarisku normalgildin,®®> sem byggja & stakri blédprystingsmaelingu. Hatt hlutfall
barnanna var pvi med blédprysting 295. hundradsrod vio fyrstu skimun. bratt fyrir petta eru nidurstodur
okkar i samreemi vid nidurstoour nylegrar rannsoknar par sem 9,5% barna og unglinga a aldrinum 11-
17 ara fra Texas i Bandarikjunum® voru med forstig haprystings vid fyrstu skimun og 9,4% med
haprysting. Eftir prjar skimanir reyndust 15,7% barnanna hafa forstig haprystings og 3,2% hafa
haprysting.®* Nidurstodur okkar eru einnig i samraemi vid eldri nidurstodur fra Dallas i Bandarikjunum®
par sem algengi haekkads bl6dprystings var 8,9% vid fyrstu heimsdkn en vid pridju heimsékn var
algengi slagbilshaprystings 1,2% og hlébilshaprystings 0,4%. | Muscatine rannsokninni**®, voru 6.662
boérn rannsdékud og héfdu 13% of haan prysting vid fyrstu skimun en <1% reyndust hafa vidvarandi
haprysting. | okkar rannsokn jokst skekkjan enn frekar ef adeins fyrsta blédprystingsmaelingin i fyrstu
skimun var notud. Pessi skekkja er mjég algeng vid rannsoknir a blédprystingi barna sem
framkvaemdar eru ad degi til.”". bratt fyrir skekkjuna reyndist endanlegt algengi vidvarandi haprystings
adeins 2,5%. Skyringar & 6samraeminu milli dreifingar bl6dprystings vid fyrstu skimun og lags algengis
haprystings eru ekki ad fullu ljosar. Pad ad foreldrar voru ekki vidstaddir fyrstu tvaer skimanirnar geeti
hafa auki® & streitu og kvida medal barnanna, sem moégulega hefur valdid haerri blodprystingi. A méti
kemur ad foreldrar voru med bérnum sinum vid pridju skimun en pé voru bdrnin einnig ordin von

29 eru a8

rannsakendum og meeliteekjum. Pad geeti einnig spilad inn i ad bandarisku viomidunargildin
miklu leyti byggd a blodprystingsmeaelingum sem gerdar voru a arunum 1971-1974 eda adur en

,heimsfaraldur offitu“ reid yfir. Asteedur pess ad vid notudum bandarisk vidmidunargildi i rannsékn
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okkar eru ad pau eru langmest notud vid allar rannséknir & bl6dprystingi barna um allan heim, pau
byggja & flestum blédprystingsmaelingum og eru alitin pau areidanlegustu. Einnig eru til bresk®*® og

itolsk??*

viomidunargildi en ekki pykir betra ad nota pau vio evropskar rannsoknir, m.a. vegna skorts a
samanburdarheefni, og par sem pau byggja a margfalt feerri meelingum en bandarisku gildin og taka

ekki tillit til beedi haedar og aldurs a sama tima.

Markteek jakveed fylgni var milli slagbilsprystings og likamspyngdarstuduls og skyroi
likamspyngdarstudull 7-11% af breytileikanum i slagbilsprystingi. Pessi tengsl hafa fleiri rannsakendur

fundi.’* 3+ 127 128 131 217 p|gengi haprystings i okkar rannsokn var 3,1%, samanborid vid 2,2%, 4,2%

27 jtaliu* og Bandarikunum.®* Likt og i okkar rannsékn virdist

og 4,5% i ranns6knunum fra Sviss,
algengi haprystings tengjast algengi offitu i pessum premur rannséknum. Algengi offitu var 7,1% i
okkar rannsékn, 3,6% i svissnesku rannsékninni og u.p.b. 20% i bandarisku og itdlsku rannséknunum.
I okkar rannsékn var algengi haprystings eftir fyrstu og pridju skimun medal barna sem haldin voru
offitu sambeerilegt algenginu i sama pyngdarflokki i svissnesku, bandarisku og itélsku rannséknunum.
Algengi haprystings medal barna sem strida vid offitu var einnig nokkud sambeerilegt i pessum fjérum
rannséknum en po laegst i okkar rannsékn eda 8,6% en 10,8%, 11% og 15% i itdlsku, bandarisku og

32, 34, 127

svissnesku rannséknunum. Medaltal likamspyngdarstuduls i okkar rannsokn reyndist leegra en

i tveimur af fyrrnefndum rannséknum?®

par sem har blédprystingur og haprystingur voru algengari.
bvi virdist sem breytilegt algengi haprystings milli rannsékna geti ad hluta skyrst af muninum & algengi
ofpyngdar og offitu. Vaxandi algengi offitu medal barna a Vesturlondum getur pvi haft mikil &hrif &
heilsu peirra i framtidinni par sem haprystingur medal barna og unglinga hefur verid tengdur aukinni

haettu & hjarta- og sedasjukdémum a fullordinsarum.?” %

Born sem notudu lyf sem leeknir hafdi Avisad (N=66) voru med markteekt haerri slagbilsprysting
vio fyrstu skimun en born sem ekki notudu nein lyf (114 mm Hg samanborid vid 111 mm Hg, p=0,015)
en ekki reyndist munur & hlébilsprystingi (64 mm Hg samanborid vid 63 mm Hg, p=0,15). Tvo af peim
bdrnum sem greindust med haprysting voru ad nota 6érvandi lyfid® metylfenidat og annad barnid notadi
einnig aripiprazél. Tuttugu og niu bérn notudu metylfenidat eda skyld lyf sem talin eru geta haekkad
bl6dprysting, og ef vid gerum rad fyrir pvi ad vidvarandi haprystingur sé jafn algengur medal peirra
sem taka inn pessi lyf og i heildarpydinu (2,5%), maetti reikna med ad eitt af pessum bérnum veeri med
haprysting, svo mégulega er annad barnid med haprysting i tengslum vid lyfid. Nidurstdédur nylegrar
bandariskrar rannséknar benda pd til pess ad blédprystingshaekkun medal barna med ADHD og keeki

megi frekar rekja til undirliggjandi kvida en metylfenidats.**

Vid fyrstu skimun var ekki marktsekur
munur a slagbilsprystingi peirra barna sem notudu lyf sem talin eru geta haekkad blddprysting og hinna
barnanna (114 mm Hg samanborid vid 111 mm Hg, p=0,10) en pad reyndist marktaekur munur a

hlébilsprystingi (65 mm Hg samanborid vid 63 mm Hg, p=0,032).

Born med blédprysting <95. hundradsréd fyrir kyn, aldur og haed gengust ekki undir frekari
blodprystingsmaelingar og pvi erfitt ad meta raunverulegan blodprysting pessa héps. Pad ma faera fyrir
pvi rok ad vid hofum vanmetid raunverulegt algengi vidvarandi haprystings par sem vid héfum misst af
Ollum bornum med dulinn haprysting. Til ad finna dulinn haprysting hefdi pessi rannsékn ordid mun
umfangsmeiri og kostnadarsamari, pvi pa hefdi purft ad gera soélarhringsblodprystingsmeelingar a
Ollum péatttakendum.
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5.2 Tengsl blédprystings vid feedingarpyngd

146, 222

Fra pvi kenningin um snemmkomid upphaf langvinnra sjukdéma var birt fyrir meira en 20 arum

hafa fjolmargar rannsoknir & sambandi faedingarpyngdar og bl6édprystings hja bérnum sem fullordnum

synt aedi mismunandi nidurstodur.®®

Flestar rannsoknirnar hafa bent til 6fugra tengsla milli
feedingarpyngdar og blédprystings, en liklegt pykir ad birtingarbjégun spili inn i. Rannsoknir & bérnum
hafa aukalega truflandi peetti eins og ahrif fyrirburafeedinga, aldur og misreemi i vexti. I nylegri
rannsokn & heilbrigdum 13 til 14 ara fronskum unglingum®”’, reyndist fyrirburafaeding, en ekki
feedingarpyngd, spa fyrir um haerri blédprysting. Pad er ahugavert og skytur skékku vio ad i litilli

168

israelskri ranns6kn™" & 8 til 12 &ra bérnum reyndust bérn feedd LML hafa lsegri blédprysting en

vidmidin. Enn dhugaverdara er ad hofundarnir héfdu 4dur rannsakad sama hop af bérnum pegar pau

voru 4 til 6 ara og komust pa ad pvi ad LML hépurinn hafi haerri bléaprysting en vidmidin.**®

pratt fyrir
Osamraemi i pessum nidurstédum getur verid ad hér komi fram hin rétta hlid a sambandi
feedingarpyngdar og blédprystings, sem er liklega breytileg eftir vexti og breytingum a
likamssamsetningu sem vextinum fylgir. Pénokkrar adrar rannséknir stydja kenninguna um aldurshad

samband milli faeedingarpyngdar og blédprystings.*>" 17

Visbendingar eru i pa att ad 6fugt samband
feedingarpyngdar og blédprystings sjaist vel a barnsaldri en ekki eins vel i unglingum. Par sem
feedingarpyngd segir ekki til um aldur vid kynproska getur verid ad Ofullnaegjandi leidrétting fyrir
kynproska hafi ahrif & tengslin hja unglingum. Astrélsk rannsékn'™® fann hvorki tengsl milli
bl6oprystings og faedingarpyngdar hja leikskélabérnum (3-5 &ra) né skélabérnum (7-12 ara) en 6 ara
born med laga feedingarpyngd reyndust hafa haerri blédprysting en vidmidin. Spaensk rannsékn*®
leiddi i lj6s ad bdrn med laga feedingarpyngd, sem sidar pjadust af offitu voru med marktaekt haerri
slagbilsprysting en jafnaldrar peirra sem einnig pjadust af offitu en héfou faedst i edlilegri pyngd.
bessar rannséknir benda til pess ad tengslin milli blédprystings og feedingarpyngdar séu baedi flokin
og breytileg eftir aldri og vexti i gegnum barnaeskuna. Margar nylegar rannsoknir hafa fengid soému

nidurstodu og vid og ekki nad ad syna fram tengsl faedingarpyngdar og blédprystings. >’ 169 202204

| okkar ranns6kn var um ad reeda storan, einsleitan hop af islenskum bérnum, sem 6ll voru
feedd 4 sama arinu, en ekki fundust tengsl milli raungildis blédprystings og faedingarpyngdar.
Nidurstédur okkar maela pvi gegn slikum tengslum. Rannsoéknin haféi 80% adgreiningargetu (power) til
ad finna tengsl (correlation coefficient) sem nema a.m.k. +0,094 vid markteeknigildid 0,05 i
heildarartakinu og geeti pvi verid ad hun hafi ekki haft naegilega adgreiningargetu til ad finna veikari
tengsl. Pad mé svo deila um kliniska pydingu svo veikra tengsla en pad er liklega ekki videigandi ad
jafna gildi r/beta vid kliniskt mikilveegi. Fjélmargir paettir hafa ahrif a blodprysting par sem hver og einn
skyrir liklega adeins litid brot af breytileikanum.

pratt fyrir ad vio héfum ekki fundio tengsl milli raungildis blédprystings og faedingarpyngdar
fundum vid veikt en markteekt, 6fugt samband milli hundradsradar bl6dprystings og faedingarpyngdar.
bessi 6fugu tengsl virdast vera linuleg og hafa ekki proskuld vid einhverja akvedna faedingarpyngd.
Rokin fyrir pvi ad nota hundradsréd blddprystings i rannsdkn okkar eru pau sterku tengsl sem pekkt
eru milli haedar og edlilegs blodprystings hja bornum og unglingum.®® Med pvi ad nota hundradsrod

bl6dprystings minnkum vid truflandi ahrif sem haed barnanna hefur & blédprysting peirra. Utreikningur
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sem byggir & hundradsrod blodprystings getur hafa fundid veik en markteek orsakatengsl milli
bl6dprystings og feedingarpyngdar. Adeins nokkrar birtar rannséknir hafa skodad tengslin & milli
hundradsradar bléaprystings og feedingarpyngdar. | peim hépi eru nylegar bandariskar nidurstodur™
sem, pvert a okkar nidurstédur, benda til pess ad fyrir hverja 1 kg aukningu i feedingarpyngd aukist
likurnar ramlega tvofalt & haum slagbilsprystingi og teeplega tvofalt & haum hiébilsprystingi.
Hofundarnir birtu p6 ekki gégn um tengsl raungildis blodprystings og faedingarpyngdar. Nyleg kanadisk

rannsokn®®®

kannadi tengsl Z-skors blédprystings og feedingarpyngdar i 3024 bérnum & aldrinum 2-18
ara. Urtakid var fengid fra bradamottoku og nokkrum 6drum sérhaefdum deildum barnaspitala i
Ontario. Olikt okkar nidurstédum fannst hvorki samband Z-skors blodprystings vid feedingarpyngd né
medgongulengd, ekki heldur pegar leidrétt var fyrir ndverandi Z-skori likamspyngdarstuduls. Z-skor
slagbilsprystings reyndist hafa mesta fylgni vid likamspyngdarstudul médur fyrir medgénguna og naest
mesta fylgni vid naverandi Z-skor likamspyngdarstuduls barnsins. Margar mdgulegar skyringar eru a
misreemi milli nidurstadna okkar og kanadisku rannsdknarinnar og spilar val pétttakenda liklega

194 .

steersta hlutverkid en einnig er aldursmunur og munur & kynpeetti. Rannsokn fra Chile™ & voldu pydi
288 barna 4 aldrinum 5-16 &ra, feeddum eftir 32 vikna medgongu, syndi, likt og okkar rannsékn, fram a
ofugt samband milli stadlads slagbilsprystings og faedingarpyngdar og stadlads hlébilsprystings og
feedingarpyngdar, en stadallinn byggdi a likamsstaerd. Rannsékn pessi er p6 ekki samanburdarheef vid
okkar rannsokn vegna pess ad patttakendur voru valdir sérstaklega inn i pa rannsékn. Vardandi stoou
kynjanna i pessu samhengi pa fundum vid sterkara samband hundradsradar blédprystings og
feedingarpyngdar hja stdlkum en drengjum. Adrar rannsoknir hafa synt mjog mismunandi nidurstodur

hvad petta vardar.??*#?°

| okkar rannsékn vard 6fugt samband milli hundradsradar slagbilsprystings og feedingarpyndar
og hundradsradar hlébilsprystings og feedingarpyndar sterkara eftir ad leidrétt var fyrir hundradsréd
likamspyngdarstuduls. bar med stydur pessi rannsokn ekki kenninguna um reverse paradox, sem
segir ad sambandid umvendist vid pessa leidréttingu. Vid teljum ad par sem blodprystingur hafi sterk
tengsl vid naverandi likamspyngdarstudul, sé ekki haegt ad meta sambandid milli blédprystings og
feedingarpyngdar hja bornum nema med pvi ad leidrétta fyrir naverandi likamspyngdarstudli eda

hundradsrod hans.?* 2%

Nidurstédur okkar benda til pess ad faedingarpyngd sé sjalfsteedur
forsparpattur um hundradsréd blédprystings sidar & aevinni. Somuleidis hafa adrar rannsoknir einnig
synt ad 6fuga sambandid milli hundradsradar blédprystings og feedingarpyngdar haldist p6 ad ekki sé

leidrétt fyrir nGverandi likamspyngdarstudli.?*’

Ofugu tengslin milli hundradsradar blédprystings og Pl hurfu pegar leidrétt var fyrir
feedingarpyngd. Svipad okkar nidurstédum, hurfu tengslin milli blodprystings og Pl pegar leidrétt var
fyrir feedingarpyngd i lydgrundadri rannsékn Whincup og félaga 4 1860 enskum, 3 ara bornum.??®
betta aetti ekki ad koma & évart par sem Pl er reiknad Ut fra faedingarpyngd. Faedingarbreyturnar, sem
allar lysa likamssteerd og virdast hafa sterka innbyrdis tengingu, pykja liklegar til ad hafa sdému fylgni

vid blodprysting,”*® pé ad nidurstodur yfirlitsgreinar vardandi tengsl blédprystings og faedingabreyta
hafi bent til pess ad hoéfudomal vid feedingu sé eina breytan, fyrir utan feedingarpyngd, sem hefur

sjalfstaed tengsl vid blédprysting sidar & sevinni.*
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Vio fundum ekki fylgni milli blédprystings og medgdngulengdar né hundradsradar

bl6dprystings og medgéngulengdar. Fleiri rannsoknir hafa ekki getad synt fram &4 ad medgéngulengd

hafi &hrif & sambandid milli blédprystings og fedingarpyngdar.*® %

1

Nyleg var gerd
fislrannséknargreining'™ & ahrifum fyrirburafeedingar og mjog lagrar faedingarpyngdar (<1500 g),
samanborid vid ahrif vaxtarskerdingar, & slagbilsprysting sidar & sevinni. Héfundarnir fundu 2,5 mm Hg
heerri medalprysting hja 6-22 ara einstaklingum sem faeddir voru fyrir timann og/eda voru med mjog
laga feedingarpyngd. Ekki var po heegt ad skija & milli ahrifa fyrirburafeedingar og lagrar
feedingarpyngdar i rannsokninni par sem breyturnar eru natengdar innbyrgdis. bPar sem adeins tvaer
rannsoknir af 27 i pessari samantekt lystu leegri slagbilsprystingi hjé fyrirburum raeddu héfundar um
moguleikann & birtingarbjogun.*"

Ekki reyndist munur & blédprystingi barna sem feedd voru LML og hinna barnanna og engin
tengsl fundust milli blédprystings og faedingarpyngdar hjhd sama hépi. bad reyndust hins vegar
markteek 6fug tengsl milli hundradsradar slagbilsprystings og faedingarpyngdar hja bérnum sem teljast
LML samkveemt 10. hundradsrod i saensku flokkuninni, eftir ad leidrétt hafdi verio fyrir
likamspyngdarstudli. Hafa verdur i huga ad rannséknarsnidid var lydgrundad og pvi fa bérn faedd LML,
sem hefur liklega ahrif & rannsoknaraflid. Margar rannsoknir hafa synt fram & samband milli heekkads

bléprystings sidar & aevinni og vaxtarskerdingar i médurkviait®® 17 2%

160, 161, 168, 223, 231

en adrar hafa ekki synt fram &

Hefd er fyrir pvi ad nota seenskar vaxtarkurfur hér & landi og er pad einnig
227

pessi tengsl.
gert i pessari rannsékn. bad er p6 pekkt ad islensk born feedast steerri en seensk born.””" Saensku
gOgnin voru i formi vaxtarrita en ekki reyndist unnt ad nalgast tdlurnar & bak vid vaxtarritin. Pannig
voru 5. (1,64 SF) og 10. hundradsrod (1,28 SF) settar handvirkt inn & saensku vaxtarritin, sem jok likur
a skekkju vid atreikninga. Til samraemingar notudum vid einnig bandariskar vaxtartdflur, en pad var
vegna pess ad vid notudum bandarisk gogn til ad finna Gt hundradsréd blédprystings og pvi vid heefi
a0 bera saman vid vaxtarttflur frA sému pj6d. Engin tengsl reyndust vera milli blédprystings og
vaxtarskerdingar i modurkvidi samkveemt bandariskum gégnum. Vid notudum tveer skilgreiningar til ad
finna born feedd LML, 5. og 10. hundradsréd. Med pvi ad nota 10. hundradsréd er liklegt ad vid séum
ekki ad missa af neinu vaxtarskertu barni en pa eru einhverjar likur @ pvi ad smé en annars edlileg
born sleedist med. Med pvi ad nota 5. hundradsrod erum vid nanast 6rugglega einungis med

vaxtarskert bérn en geetum pa mogulega verid ad missa af einhverjum vaxtarskertum bérnum.

I ranns6knum & tengslum blédprystings og faedingarpyngdar hafa gjarnan verid notadar stakar
bl6dprystingsmeelingar. Sték maeling var notud i lydgrundadri breskri rannsékn a 9921 bérnum & 11.
aldursari par sem héfundar fundu 6fugt samband slagbilsprystings og faeESingarpyngdar.224 Einnig var
stk meeling notud i bandariskri rannsékn & 2958 7 ara bérnum par sem einnig fundust 6fug tengsl

milli blédprystings og faedingarpyngdar.?*

232

pekkt er ad fyrsta blédprystingsmeeling hja bérnum er
gjarnan su haesta,”™ pvi er liklegt ad stok meaeling ofmeti raunverulegan blédprysting og geti pannig
haft ahrif & nidurstédurnar. Fyrsta blddprystingsmeelingin i okkar rannsékn reyndist vera marktaekt
haerri en naestu meelingar og var pad 6had peirri maelingaradferd sem notud var. Vid okkar Gtreikninga
notudum vid medaltal fijogurra blédprystingsmeelinga, vido athugudum pé einnig hvort ad tengsl veeru

milli fyrstu blédprystingmeelingar og faedingarpyngdar en svo reyndist ekki vera.
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Bornin i okkar rannsokn voru oIl fedd &rid 1999. Nidurstddur adurnefndrar
fislrannséknargreiningar'’* syndu ad 6fug tengsl feedingarpyngdar og slagbilsprystings veeru sterkari
hja bérnum faeddum fyrir 1990 heldur en peim sem faedd voru aridé 1990 og sidar. Mismunandi aldur
vio eftirfylgni geeti pé liklega haft ahrif a pessi tengsl. bar sem lifun fyrirbura og mjog léttra nybura fer
sifellt batnandi, einkum vegna aukinnar sérpekkingar & svidi nyburagjorgeeslu, er forvitnilegt ad sja
hvort ad tengsl blédprystings og faedingarpyngdar muni eitthvad breytast eda skyrast a nsestu arum og

aratugum.

Medalfaedingarpyngd islenskra nybura er med pvi heesta sem pekkist i heiminum. Vid getum
ekki séd ad adur hafi verid gerd rannsékn & sambandi blddprystings & barnsaldri og feedingarpyngdar i

227, 233

pydi med svo haa faedingarpyngd. Algengi haprystings i okkar rannsékn er tiltélulega lagt, borid
saman vid adrar vestreenar pjédir og pvi veeri gaman ad geta bent & ad h4 faedingarpyngd islenskra
barna sé verndandi gegn héprystingi sidar en slika alyktun getum vid ekki dregid af pessari rannsékn
b6 frodlegt veeri ad rannsaka pad sidar. bad er einnig hugsanlegt ad hlutfallslega lag feedingarpyngd
geti haft meiri ahrif & framtidarblodprysting en feedingarpyngd, sem er mjég breytileg milli pj6da, en
petta parfnast frekari rannsékna. bess ma geta ad nidurstddur islenskrar rannséknar sem framkveemd
var & vegum Hjartaverndar syndu fram & fram & 6fugt samband milli faeedingarpyndar og haprystings i

fullordnum.>*

5.3 Veikleikar rannsdéknarinnar

Blédprystingsmaelingarnar voru framkveemdar i 39 skélum sem gerdi pad ad verkum ad 6mdagulegt var
ad hafa stadlad umhverfi vio allar meelingarnar. Bl6dprystingsmaelingarnar voru gerdar med baedi
sjalfvirkum og handvirkum meeli. Haedarmaelingar og vigtun foéru fram i hefébundinni skodun hja
skoélahjakrunarfreedingi hvers skéla fyrir sig og voru gerdar a timabili sem byrjadi 3 manudum adur en
bl6oprystingsmeelingar hoéfust. Ekki var leidrétt fyrir mdogulega truflandi pattum eins og
likamspyngdarstudli médur og hvort ad maéadir hafi reykt & medgdngunni en badir pessir peettir geta leitt
til leegri feedingarpyngdar. Pa var heldur ekki leidrétt fyrir blédprystingi foreldra. Bandariskar
gagnatdflur voru notadar til ad reikna Gt hundradsradir blédprystings og likamspyngdarstuduls.
Bandarisk og saensk viodmidunargogn voru notud til ad reikna Ut hundradsréd faedingarpyngdar midad
vido medgdngulengd par sem hvorki eru til stadladar toflur fyrir blodprysting né voxt islenskra barna.
Vio teljum ad pessir vankantar dragi ekki Gr styrkleika rannséknarinnar par sem hun er stér,

lydgrundud og med einsleitan drtakshop. Einsleitt pydi minnkar pé alhaefingargildi nidurstadanna.

5.4 Styrkur rannsoknarinnar

Helstu styrkleikar pessarar rannsoknar eru stort rannsoknardrtak, en midad vid tolur fra Hagstofu
islands um fjélda islendinga pann 1. jandar 2009, voru u.p.b. 23% af éllum bdrnum landsins & 10.
aldursari med i fyrstu skimun rannséknarinnar, eda 0,31% pjédarinnar. Einnig var patttokuhlutfall
hagsteett og rannsoknarsnidid lydgrundad. Oll bérnin i rannsokninni voru feedd sama ar og minnkar
pad breytileika i likamssteerd barnanna og steerd & blédprystingsborda. Liklegt pykir ad mjég fa born
hafi verid ordin kynproska pegar rannsoknin for fram. Langflest voru bornin af sama pjéderni og

kynpeetti. Pad ma pvi alykta ad rannséknarudrtakid endurspegli vel rannsoknarpydid sem er islensk
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born fyrir kynproskaaldur. Allar blédprystingsmaelingarnar voru framkveemdar med sému tveimur
blodprystingsmeelunum og af somu tveimur rannsakendunum. Ol boérnin sem greindust med
haprysting, utan eins, gengust undir soélarhringsblédprystingsmeelingu til  ad Gtiloka
leeknastofuhaprysting. Ad okkur vitandi er petta fyrsta lydgrundada rannsoknin sem metur fylgni milli

feedingarpyngdar og hundradsradar blodprystings frekar en bl6dprystingsgildis eda haprystings.
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6 Alyktanir

Rannsoknin synir fram & haprysting hja umtalsverdum fjolda 9-10 ara barna & islandi og marktaek
jakveed tengsl beaedi bléoprystings og haprystings vid likamspyngdarstudul. Rannséknin stydur ekki
nidurstddur fidlmargra erlendra rannsékna sem synt hafa fram a 6fugt samband blodprystings og
feedingarpyngdar hja bornum. PO fundust ofug tengsl hundradsradar blédprystings og
feedingarpyngdar sem vid teljum ad geti bent til ad sambandid sé til stadar pd pad sé mun veikara en
margar fyrri rannséknir benda til. Faar rannséknir a pessu svidi hafa notad st6dlud blédprystingsgildi
(hundradsrod booprystings midad vido kyn, aldur og heed) og getur pad moégulega skyrt misvisandi
nidurstéour. Vio leggjum til ad samband hundradsradar blédprystings og feedingarpyngdar verdi
rannsakad frekar. Nidurstédur okkar gefa visbendingu um ad tengsl geti verid milli hundradsradar
bl6dprystings a barnsaldri og vaxtarskerdingar i médurkvidi, en fa vaxtarskert bérn i rannsékninni og

skortur & islenskum vaxtarviomioum kemur pé i veg fyrir ad heegt sé ad draga alyktanir af pvi.

Nidurstédurnar gefa fullt tilefni til ad maela med pvi ad tekin verdi upp blédprystingsskimun
medal islenskra barna, einkum ef offita er til stadar. Pess mé geta ad bandarisku barnalseknasamtokin
og fleiri fagféldog laekna maela med arlegum blédprystingsmeelingum barna eldri en 3 ara og einnig
yngri barna hafi pau sterka fjdlskylduségu eda adra ahaettupaetti. Rannsékn okkar bendir til ad porf geti
verid a beettu bl6dprystingseftirliti medal barna med laga faedingarpyngd og vaxtarskerdingu. Hingad til

hefur ekki verid 16gd &hersla & blodprystingsmeelingar medal islenskra barna en timabeert er ad breyta

pvi.
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Fylgiskjal 1 — Kynningarbréf og upplyst sampykki skélastjora

Kynningarbréf til skdlastjora

Vardar mogulega patttoku skolans i visindarannsokninni: “Blédprystingur hja 9 ara bérnum & islandi.
Algengi haprystings, astaedur og fylgikvillar”

Abyrgdarmadur: Vidar Orn Edvardsson, barnalaeknir, sérfreedingur i nyrnaleekningum barna,
Barnaspitala Hringsins, Hringbraut, 101 Reykjavik, simi 543-1000, vidare@Ilandspitali.is.

Adrir rannsoknaradilar: Sandra Dis Steinporsdottir og Sigridur Birna Eliasdottir lseknanemar a 6.
namséari, Hrédmar Helgason sérfreedingur i hjartalsekningum barna a Barnaspitla Hringsins og Olafur
Skdli Indridason sérfraedingur i nyrnaleekningum a Landspitala.

Inntak rannséknarinnar og markmid i hnotskurn:

Markmid rannsoknarinnar eru ad kanna tengsl likamspyngdarstuduls og blédprystings og algengi,
orsakir og fylgikvilla haprystings hja hja bornum sem feedd eru arid 1999 og eru i 4. bekk grunnskola &
héfudborgarsveedinu. Stefnt er ad pvi ad maela blédprysting hja 1500-2000 bdérnum en rannsakendur
munu koma i skélana og meela bl6dprysting, haed og pyngd hja peim boérnum par sem skriflegt leyfi fra
forradamanni liggur fyrir. Ef nyjar télur eru til um haed og pyngd barnanna hja skoélahjikrunarfraedingi
munu peer verda notadar. beim bérnum sem greinast med haprysting verdur bodid eftirlit og videigandi
medferd hja sérfreedingum i nyrna- og hjartaleekningum barna a Barnaspitala Hringsins.

Stefnt er ad pvi ad rannséknin fari ad mestu fram & timabilinu desember 2008 til og med mars 2009.

Bornin, fidlskyldur peirra og skoélarnir bera engan kostnad af patttoku i rannsokninni sem hefst pegar
tilskilin skrifleg leyfi hafa fengist fra Visindasidanefnd og Persdnuvernd.

Med pessu bréfi er vinsamlegast 6skad eftir skriflegu sampykki (sja medfylgjandi sampykkisblad) pinu
fyrir patttoku pess skola sem pu stjérnar i rannsokninni.

Vinsamlegast sendid undirritad sampykkisblad til undirritads (abyrgdarmanns rannsoknarinnar) a
Barnaspitala Hringsins. Oskist frekari upplysingar um rannséknina og/eda framkvaemd hennar er ad
sjalfségdu velkomid ad hafa samband vid undirritadan

Kvedja,

Vidar Edvardsson, barnalseknir
Sérfraedingur i nyrnalaekningum barna
21-D, Barnaspitala Hringsins

Landspitala vid Hringbraut, 101 Reykjavik
Simi: 543-1000/824-5227
Tolvupdstfang: vidare@landspitali.is
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Vidar Edvardsson, barnalseknir
Sérfreedingur i nyrnalaekningum barna
21-D, Barnaspitala Hringsins

Landspitala vid Hringbraut, 101 Reykjavik
Simi: 543-1000 / 824-5227
Tolvupéstfang: vidare@landspitali.is

Upplyst sampykki fyrir patttéku skolans i visindarannsékninni:

“Blodprystingur i 9 ara bérnum a islandi. Algengi haprystings, astaedur og fylgikvillar”.

Med undirskrift minni hér ad nedan gef ég sampykki mitt fyrir pvi ad

(nafn skola)

taki patt i ofangreindri rannsdékn a blédprystingi hja bérnum faeeddum eru arid 1999 og eru i 4.
bekk skélans. Eg hef kynnt mér tilgang rannsoknarinnar og framkvaemd og pad er minn
skilningur ad bornin, fjolskyldur peirra og skolinn beri engan kostnad af patttoku i
rannsokninni sem hefst ekki fyrr en tilskilin skrifleg leyfi hafa fengist fra Visindasidanefnd og
Persénuvernd.

Eg sampykki ad rannsakendur fai ad koma i skélann og meela blodprysting, heed og pyngd barna i 4.
bekk & skolatima.

Stadur Dags

Nafn

Undirskrift skolastjora

Skélastjori heldur eftir afriti af undirritudu eintaki.
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Fylgiskjal 2 — Til foreldra: Kynningarbréf, upplyst sampykki og
spurningalisti

Kynningarbréf fyrir patttéku i visindarannsékninni:
Blodprystingur hja 9 ara gémlum bérnum & islandi. Algengi haprystings, astaedur og fylgikvillar.

Abyrgdarmadur: Vidar Orn Edvardsson, barnalaeknir, sérfreedingur i nyrnaleekningum barna,
Barnaspitala Hringsins, Hringbraut, 101 Reykjavik, simi 543-1000, vidare@landspitali.is.

Adrir rannsoknaradilar: Sandra Dis Steinpdrsdéttir og Sigridur Birna Eliasdéttir leeknanemar & 6.
namsari, Hrodmar Helgason sérfreedingur i hjartaleekningum barna og Olafur Skuli Indridason
sérfraedingur i nyrnalsekningum.

Inntak rannsoknarinnar og markmid i hnotskurn: NG stendur yfir vid Barnaspitala Hringsins
rannsékn & blodprystingi og algengi, asteedum og fylgikvillum haprystings i 9 ara gdbmlum bérnum &
islandi. Stefnt er ad pvi ad blodprystingur verdi maeldur hja 1500-2000 bérnum i 4. bekk grunnskoéla
sem feedd eru arid 1999. Rannsakendur munu fara i skélana og maela bl6dprysting patttakenda en
gagha um pyngd, haed og fedingarpyngd verdur aflad ar sjukraskra Heilsugeeslu
hoéfudborgarsveedisins. Haed og pyngd verdur meeld ef nylegar upplysingar par ad latandi liggja ekki
fyrir hja skdélahjukrunarfreedingum. Pau born sem reynast hafa einhverja haekkun & blodprystingi verda
aftur kollud i bléadprystingsmeelingu (meelingar p6 ekki endurteknar oftar en tvisvar), i skélanum, innan
fiogurra vikna. Rannsakendur munu fara i skolana og endurtaka bldédprystingsmeelingar hja peim
bérnum sem meelast med haan blodprysting eda forstig hans.

Ef allar bléoprystingsmeelingar reynast innan edlilegra marka likur patttéku barnsins i
rannsokninni. Ef blédprystingur reynist hinsvegar haekkadur (forstig haprystings eda stadfest
bléoprystingsheekkun) prisvar sinnum med minnst 7-10 daga millibili mun sérfraedingur
rannsOknarinnar hafa samband vid foreldra/forrddamenn vidkomandi barna, reeda nidurstdédur
bléoprystingsmeelinganna, tilkynna peim ad i lj6s hafi komid visbendingar um hugsanlegan
haprysting og ad barnido purfi laekniseftirlit sem geti farid fram hja heimilisleekni, almennum
barnalaekni, sérfreedingi i hjartaleekningum eda nyrnalaekningum barna. | pvi simtali verdur
adstandendum einnig bent & ad peim standi til boda ad taka pétt i seinni hluta rannséknarinnar
sem snyr ao mdégulegum afleidingum og/eda  undirliggjandi asteedum
bléoprystinghakkunarinnar.

Ef barnid pitt reynist hafa forstig haprystings eda stadfesta blédprystingshaekkun verdur pu bedin(n)
um ad undirrita sérstakt sampykkisblad fyrir pann patt rannséknarinnar.

Skélahjukrunarfraedingum verdur tilkkynnt um 6ll bérn sem greinast med haprysting, og forstig hans, og
heimilisleeknar (og barnaleeknar vidkomandi pegar pad a vid) munu fa sent laeeknabréf fra
abyrgdarmanni rannséknarinnar par sem farid verdur yfir sjukdémsgreiningu, nidurstédur rannsékna
og aeetlun um medferd og raddgjof vardandi eftirlit allra barna med forstig hdprystings eda stadfesta
bl6dprystingshaekkun.

Fyrir hvert barn sem greinist med haprysting verdur leitad eftir patttoku tveggja barna af sama kyni
med edlilegan blédprysting. Pessi hépur barna mun gangast undir dmskodun af hjarta og
hélsslageedum, svara sama spurningalista og um er getid hér ad ofan og moégulega gangast undir
sélarhringsmeelingu & blédprystingi. Pessi born munu hvorki gefa bléd- né pvagsyni en nidurstédur Ur
peirra rannséknum verda bornar saman vid nidurstddur rannsékna hja bérnum med haprysting eda
forstig hans.

Ef barnid pitt verdur i viomidunarhépi munt pd verda bedin(n) um ad undirrita sérstakt sampykkisblad
fyrir pann patt rannséknarinnar.

Gagna um heilsufar verdur aflad r sjukraskra LSH um alla pa einstaklinga sem greinast med 1)
forstig haprystings, 2) haprysting og 3) einstaklinga med edlilegan blodprysting sem verda i
viomidunarhdpi. Almennur avinningur af rannsokninni felst i betri pekkingu a dreifingu
blodprystingsgilda og faraldsfreedi haprystings hja islenskum 9 ara bérnum. Personulegur avinningur
patttakenda felst helst i uppgétvun mogulegs haprystings hja peim og videigandi eftirlit/medferd hja
sérfreedingi i nyrnaleekningum barna.

Likamleg aheetta fyrir patttakendur er engin i fyrri hluta rannsoknarinnar en ef barnid greinist med
haprysting og undirgengst blodrannsékn er einhver heetta & mari, roda og 6pasegindum i kringum
stungustad. Onnur ahaetta sem fylgir patttoku i rannsékninni tengist fyrst og fremst vardveislu trinadar
og verndun personuupplysinga. Utbdin verdur télvuskra par sem &l rannsoknargdgn verda &an
persénuaudkenna og eingdngu vistud undir radnimerum. Skrain verdur vistud i télvu abyrgdarmanns
rannséknar & Barnaspitala Hringsins par sem ekki verdur heegt ad komast ad henni nema med
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lykilordi. Utbuinn verdur listi par sem nafn, kennitala og radndmer patttakenda kemur fram. Listinn,
sem einungis verdur adgengilegur Vidari Edvardssyni, verdur vistadur i tdlvu hans & Barnaspitala
Hringsins par sem ekki verdur haegt ad komast ad honum nema mea lykilordi. Stefnt er ad pvi ad fylgja
pessum hopi barna eftir med reglulegu millibili um 6komna framtid par sem tengsl blédprystings i
aesku vio bléaprysting og hjarta- og sedasjukdéma a fullordinsaldri verda skodud. Af pessum astaedum
verour hvorki rannséknargdgnum né listanum sem tengir radndmer og kennitdlur eytt.

bvag- og blédsyni verda vardveitt & rannsoknarstofu Landspitala medan a rannsékninni stendur _en
engin syni verda sett i lifsynabanka til langtimavardveislu.

patttakendur bera engan kostnad af patttoku i peim hluta rannséknarinnar sem fram fer i
skélunum auk pess sem bérn i viomidunarhdpi greida ekkert fyrir patttdkuna.

Rannsakendur munu seekja um styrki ar samkeppnissjédum (til deemis Visindasj6di Landspitala) til
pess ad standa straum af 6drum kostnadi vid rannsoknina. Hvorki er greitt fyrir patttéku i rannsékninni
né kostnad vegna ferdalaga til og fr& Landspitala. Rannséknin hefur verid sampykkt af baedi
Visindasidanefnd og Personuvernd. bér er ad sjalfsogou frjalst ad hafna patttoku eda heetta i
rannsokninni & hvada stigi sem er an utskyringa og an afleidinga eda ahrifa & pa leeknisfreedilegu
medferd sem pud annadhvort gengst pegar undir eda munt purfa i framtidninni.

Kvedja,

Vidar Edvardsson, barnaleeknir
Sérfreedingur i nyrnalaekningum barna
Barnaspitala Hringsins, Landspitala vid Hringbraut

101 Reykjavik,
Simi: 543-1000; tolvupéstfang: vidare@landspitali.is

Ef pu hefur spurningar um rétt pinn sem patttakandi i visindarannsokn eda vilt heetta patttoku i
rannsokninni getur pd snuid pér til Visindasidanefndar, Vegmula 3, 108 Reykjavik. Simi: 551-7100,
fax: 551-1444

69


mailto:vidare@landspitali.is

Upplyst sampykki fyrir patttdku i visindarannsékninni:
“Blodprystingur i 9 ara gémlum bérnum & lislandi. Algengi héaprystings, astaedur og
fylgikvillar.”

Med undirskrift minni hér ad nedan gef ég sampykki mitt fyrir pvi ad barnid mitt

(nafn) (kt)
taki patt i ofangreindri rannsdkn um algengi, aheettupaetti og afleidingar haprystings hja
bérnum i 9. bekk grunnskdla, feeddum arid 1999. Eg hef kynnt mér tilgang, avinning og ahaettu
i meofylgjandi kynningarbréfi og haft teekifeeri til ad spyrja um rannséknina og framkvaemd
hennar.

Eg sampykki ad gagna er lita ad heilsufari verdi aflad Gr sjukraskram barnsins, vardveittum i
Heilsugeeslu og a Landspitala.

Mér er enn fremur ljést ad hvorki ranns6knargégnum né listanum sem tengir radnimer og
kennitdélur verdur eytt en stefnt er ad pvi ad fylgja pessum hépi barna eftir med reglulegu
millibili um 6komna framtid par sem tengsl bl6dprystings i aeesku vid blédprysting og hjarta- og
sedasjukdoma & fullordinsaldri verda skodud. Engar rannsoknir verda po gerdar a patttakendum i
framtidinni nema ad nytt upplyst sampykki liggi fyrir.

Eg sampykki einnig ad eftirlitsstofnanir, par med talin Visindasidanefnd, fai adgang ad peim
rannsdknargégnum sem purfa pykir, vegna framkveemdar og eftirlits med rannsdékninni.

Mér er frjalst ad hafna patttoku eda heetta i rannsékninni & hvada stigi sem er an atskyringa og
an pess ad pad hafi &hrif & medferd mina ad 6dru leyti.

Stadur Dags

Nafn
kt

Undirskrift foreldris/forradamans

Undirskrift pess sem leggur sampykkid fyrir

Upplyst sampykki er i tviriti og faer patttakandi eitt eintak en abyrgdarmenn rannséknarinnar hitt.

70



Spurningalisti fyrir forrddamenn patttakenda.

Radnumer patttakenda: (hvorki skal setja nafn né kennitdlu petta blad)
Hefur leeknir greint of haan bl6&prysting hja barninu?

Ja__ Nei_

Er barnid a lyfjum sem hafa ahrif & hjarta- eda sedakerfi:

Hjartalyfjum?
Ja_ Nei_ Veitekki

Ef ja, hvad heitir Iyfia?

I hvada skammiti er lyfid tekid?

Bléoprystingsleekkandi lyfjum?
Ja_ Nei_ Veitekki

Ef ja, hvad heitir Iyfia?

I hvada skammti er lyfid tekid?

Lyfjum til varnar migreni?
JA_ Nei_ Veitekki

Ef j&, hvad heitir Iyfia?

I hvada skammti er lyfid tekid?

Onnur lyf?
Ja Nei

Ef j&, hvad heitir lyfio?

I hvada skammti er lyfid tekid?
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Fylgiskjal 3 — Leyfi fra Visindasidanefnd

&

VISINDASIDANEFND
Vidar om Edvard Vegmala 3 108 Reykjavik,
Lindarseli 13 Shasi SS1 7100, Baéfiini 551 1444

109 Reykjavik sctlang visindeidsoefindiiva it ic

Reykjavik 16. desember 2008
Tilv.: VSNB2008 10001 503.7

Efni: Vardar: 08-138-52  BIoOprystingur 9 dra gomlum bdrmum & islandi, algengi
hiprystings, astedur og fylgikvillar.

Visindasidanefnd bakkar svarbréf pitt, vegna ddursendra vidbdtarathugasemda vid ofangreinda
rannsdknardgetlun sbr. beéf nefndarinnar dags. 02.12.2008, 1 bréfinu koma fram svidr og skyringar til
is vid athugs dir Visindasidanefndar.

Fiallad var um svarbréf pitt og nnur mnsend gdgn & fundi Visindasidanefndar 16.12.2008 og voru
pau talin fullnegjandi.
R Oknardetlunin er endanlega sampykkt af Visindasidanefid.

Visindasidanefnd bendir kendum vi legast & ad birta VSN tilvisunamumer
rannsdknarinnar par sem vitmad cr i leyfi nefndarinnar { birtum greinum um rannséknina. Jafframt
fer Visindasidanefnd fram & ad fi send afrit af, eda tilvisun i, birtar gremar um rannsoknina,
Rannsakendur era minntir @ ad tilkynna rannsdknarlok il nefndarinnar.

dr. med., Bjdrd Rinar Ladviksson, leknir, formadur
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Fylgiskjal 4 — Stadfesting fra Personuvernd

Sandra Dis Slein['n'xm!éuir,

Engjaseli 13

109 Reykjavik .
Personuvernd

Fadackel 10 905 Ruyhgank

ol $105600 brifasiml: S10 900

Tesling: (ostun pessoeurend is
velarg: pesoourermd s

Revkjavik, 8. desember 2011
Tdviswee 201111125715/

Efni: Vidbétareyfi vegna rannsoknatinnar , Blodprystingur {9 dea gdmlum bdmum 4 Islandi.
Algengi hiprystings, dstedur og fylgikvillar

Persdmuvernd visar ul etindis ydar, dags, 17: ndvember 2011, [m sem Jér dakid eftie Jeyfi il a0 peea
breynngar & monsokninni Ilhﬁhqsungur i 9 dra gomlum baeaum 4 Tstandi, Algengi hipristings, dstedur
og fylgikvillar”, en nwd beéfi, dags. 4. ndvember 2008, veatn Personuvemd ydur leyfi ol vinnsu
personuupplysinga vegna umeaeddrar rannsoknar. Oskid pér mi eftir bvi ad pera eftirfamndh breytingar 4
framkvemd rannsoknannnar:

l‘ymimgaﬂ er 2 skoda tengsl blodprstngs vid 9-10 dra aldur hja patttakendum § mnnsokninni og

r, fedingalenpdar.  héfudmils vid  fedingu, fylgupyngdar  og  mogulegra
sjikdomsgreinnga (1CD-10 kéda) o feirn qun sem vardveittar eru | Fedingarsked, NG er éskad
efter lqﬁ Persdauvemdar tl ad afla upplynny ar Fedingaskea en in er vardvett @ Landspitals en

1 nbxtud er skefarhald

b.d u.lkynmst yéut hér med ad Personuvernd gerir ekks athugasemdis vid fyrichugadar beeytingar 4

d mannsdh pe ad framlengja ad veita adgang a0 Fadiogasked, Persdnuvernd
framlengie pvi hée med leyfi stofnumarinnar sem mnnsokain bypgir 4 fed 4. ndvember 2008, ad pvi
tilskildu 20 fand verds ad skilmalum wmredds leyfis.

Virdingarfyllst
e
Tibs Sl
“Teitur Skiilason
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Fylgiskjal 5 - Leyfi fra yfirleekni og framkveemdastjéra leekninga &
Landspitala

AN

v
LANDSPITALI

NASROLASIURBANLS

Vidar Orn Edvardsson
sérfriedileknir

Barnaspitala Hringsins

21E Landspitala Hringbraut

20.10.2008
Tilv. 16
bH/el

Efni: Bl6dprystingur i 9 dra bérnum 4 islandi. Algengi hiprystings, dstedur og
fylgikvillar.

Ageti Vidar,

Visad er til bréfs pins par sem oskad er heimildar til ad gera ofangreinda rannsokn &
Landspitala - héaskolasjikeahiisi. Fram kemur ad hin  verdur dbyrgdarmadur
rannséknarinnar, Samstarfsmenn binir eru séefredileknamir Hrédmar Helgason og Olafur
Skali Indridason, sem badir eru starfsmenn LSH og tveir leknanemar vid Hiskola Islands,
Sandra Dis Steinparsdéttir og Sigridur Birna Eliasdéttir.

Hér med er veitt heimild til ad ofangreind rannsokn fari fram & Landspitala —
hiskolasjikrahisi. Auk pess er veittur adgangur ad sjikraskrdm sem tengjast kunna
rannsdkninni. Leyfi petta er had pvi ad fyrir liggi sampykki Visindasidanefndar og
Personuverndar en fram kemur ad sott hefur verid um slik leyfi.

Med kvedju og dsk um gott rannsdknargengi,

professor, yfirleknir
77

Olafur Baldursson
s. framkviemdastjori lekninga

Afnit
Bjtim Rinar Lodviksson, formadur VisindasiSanefndar
Sigrin Johannesdortir, forstjéel Persdnuverndar
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Fylgiskjal 6 - Leyfi fra Landleeknisembaettinu

LANDL/AEKNISEMBATTID
Directorate of Health

Vidar Edvardsson, barnalaknir
Barnaspitali Hringsins
Landspitala vid Hringbraut

101 Reykjavik

Seltjamarnesi, 18. mars 2009
200903056953 01 /HBS ts

Efni: Adgangur ad gignum dr Faedingaskrd vegna rannséknar & blGoprystingi i 9 dra
ghmlum bérnum & Islandi.

Landlecknisembeattid visar til umsoknar pinnar dags. 4. mars 2009, | umsékninni er farid fram 4
ad fi adgang ad glgnum tr Frdingaskrd vegna rannséknarinnar "Bl(sb]arymngur {9 dra
gdmlum bémum & islandi. Algengi hiprystings, dst=dur og fylgikvillar”, Rannsdknin hlaut
sampykki Personuverndar pann 4. ndvember 2008 og Visindasidanefndar pann 16. desember
2008. Eftir ad sampykki ofangreindra var veitt hefur rannsdknardatlun breyst pannig ad | stad
pess ad afla upplysinga um fadingapyngd pétttakenda Gr rafrenum gagnagrunni Heilsugmeslu
Hifudborgarsvasdising er ni dxtlad 8d afla gagna Gr Fmdingasked um fedingapyngd,
medgéngulengd og mogulegar sjikdomsgreiningar (ICD-10 k&da) sem pitttakendur kunna 2d
hafa fengi® sem nyburar.

Landlzknisembattid sér pvi ekkert til fyrirsttidu ad umsaekjandi fii adgang ad Fedingasked med
visan i 9. t6lulid 9. gr. laga um persinuvernd og medferd persdnuupplysinga nr. 77/2000, ad pvi
tilskyldu 2d breytt rannséknardwtiun verdi tilkynnt Personuvernd og Visindasidanefnd. Afrit af
leyfum Personuverndar og Visindasidancfndar purfa ad berast Landlaknisembettine &dur en
adgangur er veittur.

Virdingarfyllst,

J;/,/n/ )‘/ﬁ/f/(/b.‘/.

ur Haraldsdott
S\n tjon hcllbng'bmwlfmbiwids

Afrit:  Persénuvernd
Visindasifanefnd

Anstariiniod 3 ¢ 15 200 Salarnamcy ¢ fredenwd & ShaiTel (o359 3000800 ¢ Axlonwa/fux (550 3007919 + .
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Fylgiskjal 7 - Leyfi fra leekningaforstjora Heilsugaeslunnar

HEILSUG/ESLAN

LEKNINGAFORSTJORI

12.12.2008
1A3g/82/845. 1106

Vidar Edvardsson bamaleknir, e
21-D Bamaspitala Hringsins,
Landspitala vid Hringbraut

Efni: Blodprystingur i 9 ara biirnum 4 istandi. Algengi hiprystings, dstwedur og fylgikvillar.

Visa til bréfs pins dags. 10. oktdber 2008 um ofangreinda rannsokn. Sampykkt hefur verid ad i fiir
umriedd gign afhent med eftir med skilyrdum sem & eftir fylgja,

Upplysingar wm ha:d og pyngd barnanna eru vardveittar @ Iskrd, tilvukerfi vegna skolaheilsugaslu. ba
getur snid pér til Margrétar Hédinsdottur & Upplysingatieknisvidi Heilsugaeslunnar § Alfabakka 16 vegna
pessara gagna. Eskilegast er ad hin fdi & diski kennitdlur peirma bama, sem sampykki liggur fyrir um
pétrtsku i rannsokninni,

Vegna upplysinga um fxdingarhyngd barnanna harflu ad snia pér til Steinunnar E. Amadéttur § Svidi
heilbrigdisupplysinga Heilsugasshunnar, Alfabakka 16, A drunum 1998 til 1999 var pessi faeesla ad komast
i fastar'skordur og pvi ekki ljdst & pessu stigi hvort upplysingar um faedingapyngd allra barna hafi verid
faerdar { rafraent foem & drinu 1999, had mun koma | 1jos vid vinnsluna. Pvi er hugsanlegt ad afla purfi
upplysinga ad einhverju leyti ir pappirsgdgnum en ekki er farid fram & pad [ bréfi pinu ad Heilsugsian
ad geri pad. Askilegast er ad hin fii a diski kennitdlur peirra barna, sem sampykki liggur fyrir um
pétttdku | rannsdkninni.

SKilyrdi fyrir albendingu pessara gagna eru ad leyfi Visindasidanefndar liggji fyrir og ad skilyrdi
Personuverndar fyrir vinnslunni hafi verid upplylit,

Ennfremur parf ad liggga fyrir, ef dskad er, greidur adgangur kekningaforstjdea ad upplystu sampykki
foreldra peirra barna sem taka pitt § rannsékninni.

Oljost er bversu mikil vinna er vid ad afla pessara upplysinga dr télvukerfum Heilsugaesiunmar eda hversu
mikla forritun parf ad kaupa vegna pessarar vinnslu. bar sem rannsakandur standa alfarid utan
Heilsguaeslunnar parf ibyrgdarmadar ad sampykkja, fyrir afhendingu gagnanna, ad greida pann kostnad
sem af vinnslunni hlyst, Pessi upphad er ¢ljés i pessu stigi.

Ladvik Olafsson
lekningatorstjdei

Afrit: Margrét Hédinsdottir
Steinunn E. Amadéttic

Bardnastig 47 101 Reykjavis Simi: 585 1480  Fax; 585 1458
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Fylgiskjal 8 - Viljayfirlysing fra abyrgum leekni Feedingarskrar
Islands

Vidar Edvardsson, barnalaeknir
Sérfreedingur i nyrnalaekningum barna

Gaedastjori laekninga, Barnaspitala Hringsins
Landspitala vid Hringbraut, 101 Reykjavik

Reykjavik, 11.12.2009
Efni: Viljayfirlysing.

Vardandi umsékn pina " Bl6dprystingur hja 9 ara bérnum & islandi. Algengi haprystings, astaedur og
fylgikvillar”

Ad svo stéddu sé ég ekkert pvi til fyrirstddu ad Feedingarskra islands veiti pér adgang ad upplysingum
medgongulengd, faedingarpyngd og ICD-10 greiningar ef peer eru til stadar i pagu ofangreindrar
rannsoknar.

Eftirfarandi upplysingar ad hafa pegar borist Feedingarskranni:

Afrit af leyfi frA Landleekni um adgang ad gdégnum ar Faedingarskra
Afrit af leyfumVisindasidanefndar og Persénuverndar

Ragnheidur I. Bjarnadattir
Sérfraedingur i kvensjukdomum og faedingarhjalp
Abyrgur laeknir Feedingarskar islands
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Fylgiskjal 9 — Birt grein (Prevalence of Hypertension in 9- to 10-
Year-Old Icelandic School Children) og leyfi um notkun hennar fra
utgefendum Journal of Clinical Hypertension
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Prevalence of Hypertension in 9- to 10-Year-Old
Icelandic School Children

Sandra D. Steinthorsdottir, MD;' Sigridur B. Eliasdottir, MD;" Olafur S. Indridason, MD, MSc;? Inger M. Agustsdottir, RN;?
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From the Faculty of Medicine, School of Health Sciences, University of lceland, Reykjavik Iceland;” and the Division of Nephrdogyz and
the Children’s Medical Center, Landspitai-The National University Hospital of lceland, Reykjavik, Ilceland®

The purpose of the study was to investigate blood pres-
sure (BP) distribution, prevalence of hypertension, and cor-
relation between BP and body mass index (BMI) in 9- to
10-year-old Icelandic children. Two manual and two auto-
mated BP measurements were performed in 1071 Ice-
landic children. Children with elevated BP underwent a
second BP screening, and a third screening was per-
formed if the BP was elevated at the second visit. Hyper-
tension was defined as BP >95th percentile at all three
visits. White-coat hypertension was diagnosed in hyperten-
sive children with normal 24-hour ambulatory BP. Of 970
children with complete data, 489 were girls (50.4%). The

mean BP was 111/63 mm Hg in girls and 112/64 mm Hg
in boys (P<.001). The prevalence of elevated BP was
13.1%, 6.0%, and 3.1% after the first, second, and third
screen, respectively. The prevalence of sustained hyper-
tension was 2.5% and an additional 0.6% had white-coat
hypertension. A significant correlation between BMI and
BP was observed (r=0.338, P<.001) and 8.6% of the
obese children had hypertension. The prevalence of hyper-
tension in 9- to 10-year-old Icelandic children is lower than
indicated in recent reports and is associated with obesity.
J Clin Hypertens (Greenwich). 2011;13:774-779. ©2011
Wiley Periodicals, Inc.

The prevalence of childhood hypertension appears to
have increased in Western societies during the past 2
decades, in parallel with the obesity epidemic.'” Stud-
ies carried out in the United States in the 1970s

showed a prevalence of hypertension in children of
approximately 2%,*® whereas a recent US study®
found a prevalence of 4.5% in children and adoles-
cents aged 10 to 19 years. The latter study indicated a
significantly greater risk of hypertension in boys and
overweight children and a rising prevalence of hyper-
tension that was associated with higher body mass
index (BMI). Another recent study conducted in Italy”
found the prevalence of hypertension to be 4.2% in 6-
to 11-year-old children and also identified overweight
as a risk factor for hypertension. In a more recent
study among 11- to 17-year-old adolescents in Hous-
ton schools,” 3.2% had hypertension and 15.7% had
prehypertension.

The association between overweight and blood pres-
sure (BP) is particularly important because overweight
children tend to become overweight adults’?! and
childhood BP has been found to be a strong predictor
of both adult hypertension'>'? and coronary artery
calcifications in young adults.* This notion is further
supported by a recent study from our group indicat-
ing that elevated systolic BP (SBP) in children and
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adolescents may increase the risk of clinically signifi-
' . .o 15

cant coronary artery disease in adult life.” The

observed increase in the prevalence of childhood obes-

ity and hypertension may, therefore, have significant

implications for future cardiovascular health in
affected children. The objective of the present study
was to investigate the BP distribution, prevalence of
hypertension, and association between BP and BMI in
healthy 9- to 10-year-old Icelandic school children.

METHODS

Study Sample
Nine- to 10-year-old students (fourth grade, born in
1999) in 70 schools in the greater Reykjavik area were
recruited for school-based BP screening from January
to March 2009. Principals in 39 of the 70 schools
accepted an invitation to participate in the study. Par-
ents of all participating children signed an informed
consent and answered a questionnaire on prior history
of hypertension diagnosed by a physician and medica-
tion use.

The study was approved by the National Bioethics
Committee (No. 08-138) and the Icelandic Data
Protection Authority.

Measurements and Definitions

During each of the school screenings, a total of 4
seated BP measurements, 2 manual (Accoson Green
Light 300 Sphygmomanometer; Accoson, Harlow,
Essex, UK) and 2 automated readings (IntelliVue
MPS50 Patient Monitor; Philips, Andover, MA), were
carried out at least 30 seconds apart, following a mini-
mum of 2 minutes of rest. Two trained physicians,
wearing casual clothing, performed all of the BP
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measurements in a quiet room close to the classroom.
BP was measured with a cuff appropriate for the size
of the child’s upper arm. Manual BP readings were
approximated to the nearest 2 mm Hg. SBP was deter-
mined by the appearance of the first Korotkoff sound
and diastolic BP (DBP) by the disappearance of
Korotkoff sounds (the fifth Korotkoff sound) with the
manual BP device. The average of the 4 BP measure-
ments was used to determine each child’s BP level. BP
percentiles were defined according to normative BP
data published by the National High Blood Pressure
Education Program (NHBPEP) Working Group on
High Blood Pressure in children and adolescents.'®
Children with elevated mean SBP and/or DBP (BP
greater than or equal to the age, sex, and height-per-
centile—specific 95th BP percentile) at the first screen-
ing session had their BP measured again in the same
manner within a period of 2 weeks. A third BP screen-
ing was carried out if the mean SBP and/or DBP was
elevated at the second visit. The third screening was
performed at the Hypertension Clinic of the Children’s
Medical Center at Landspitali-The National University
Hospital of Iceland in Reykjavik with the parents pres-
ent. Hypertension was defined as a mean BP >95th
percentile at all 3 visits. Prehypertension was defined
as BP >90th percentile but <95th percentile. Twenty-
four-hour ambulatory BP monitoring (ABPM)
(SpaceLabs, Inc, Redmond, WA) was carried out in
children with persistently elevated BP to rule out
white-coat hypertension (WCHTN). Normative values

published by Wuhl and co-workers'” were used to
define elevated 24-hour ambulatory BP levels. Children
with a mean BP >95th percentile at all 3 visits and
normal 24-hour ambulatory BP levels were diagnosed
with WCHTN. All children with hypertension were
referred to the Children’s Medical Center’s Hyper-
tension Clinic for further evaluation.

Age was defined as the child’s age on the day of the
first BP screening. School nurses recorded the sex of each
child and measured height and weight. BMI was calcu-
lated for each child. The most current anthropometric
reference data for sex and age from the Centers for
Disease Control and Prevention (CDC) were used to
establish height and weight percentiles. BMI Z scores
were generated from equations provided by the CDC,
and BMI percentiles were calculated for each child. BMI
quartiles and the Sth, Sth to 10th, 10th to 25th, 25th to
50th, 50th to 75th, 75th to 90th, 90th to 95th, and
>95th percentile categories were generated by rounding
the exact BMI percentile to the nearest categorical
threshold. Overweight was defined as a BMI between
the 85th and 95th percentile, and children with BMI
>95th percentile were considered obese.

Statistical Analysis

Data is presented as percentage or meanzstandard
deviation (SD) as appropriate. The data was examined
with regard to distribution and tested for normality
using the Shapiro-Wilk test. Chi-square test and the

Hypertension in Icelandic Children | Steinthorsdottir et al.

Somers’ d for ordinal variables were used to examine
the association between categorical variables. Spear-
man correlation coefficient was used to examine the
association between continuous variables. A P value
<.05 was considered statistically significant. Statistical
analysis was performed with the computer software
SPSS 17.0 (SPSS, Chicago, IL).

RESULTS

Of 1472 students in the 39 participating schools, 1071
accepted an invitation to participate in the study. A
total of 970 students, 489 girls (50.4%) and 481 boys
(49.6%), successfully completed the first BP screening.
The mean age was 9.6+0.3 years. Forty-four children
were excluded from the study because they did not
show up for the BP measurement (29 children were
absent from school due to illness, 8 did not attend
school on the day of measurement or were unavailable
due to other school activities, and parents of 7 chil-
dren refused participation in the study), 55 children
were excluded because height and weight measure-
ments were not available, 1 child fainted during the
first BP measurement and did not undergo further
measurements, and 1 child was excluded because of
severe disability. Participation rates ranged from 30%
to 100% in different schools.

The clinical characteristics of the study participants
are displayed in Table I. No child had a history of
hypertension diagnosed by a physician prior to enter-
ing the study. Distribution of the mean BP at the first

school screening is illustrated in Figure 1, showing
SBP markedly skewed to the right. At the initial
screening, 73.4% had normal BP, 13.5% had BP in
the prehypertensive range, and 13.1% had BP in the
hypertensive range. When the BP at the first screening
was divided into quartiles based on normative data,
0.4%, 9.8%, 29.2%, and 60.6% of the children had a
mean SBP in the 1st, 2nd, 3rd, and 4th quartiles,
respectively, and 3.1%, 32.7%, 49.3%, and 14.9% of
the children had a mean DBP in the same respective
quartiles. The mean SBP at the first screening was
110.7+7.9 mm Hg in girls and 112.0+7.4 mm Hg in
boys (P=.008) and the mean DBP at the first screening
was 62.7+£5.9 mm Hg in girls and 63.5+5.1 mm Hg
in boys (P=.02). The mean SBP obtained with the
automated and the manual devices was nearly
identical, 111.4+8.7 mm Hg vs 111.3£8.1 mm Hg,
respectively (P=.73), whereas the mean DBP was
significantly lower with the automated device, 61.5+7.0
mm Hg vs 64.7+6.7 mm Hg (P<.001).

The prevalence of elevated SBP was 13.1% (n=127)
among the children who completed the first screening,
6.0% (n=58) after the second, and 3.1% (n=30) fol-
lowing the third screening session. Thus, the overall
prevalence of hypertension was 3.1% (n=30). Only 5§
children (0.5%) had elevated DBP at the first screen-
ing, 2 of whom had normal SBP. Twenty-four-hour
ABPM confirmed sustained systolic hypertension in
2.4% (n=23) of the children and WCHTN in 0.6%
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TABLE I. Clinical Characteristics of the Study Patients

First Screening (N=970) Boys (n=481) Girls (n=489) P Value
Height, cm 139.3:6.0 138.816.1 19
Weight, kg 34.0:6.5 34.5:7.5 21
BMI, kg/m? 17.4:25 17.8+3.0 .03
BMI percentile 56.9+28.0 57.0:28.3 .95
SBP/DBP, mm Hg 112.0+7.4/63.5+5.0 110.7+:7.9/62.7+59 .008/.02
Second Screening (N=275) n=135 n=140

Height, cm 139.4:5.7 140.0:6.4 38
Weight, kg 34.9:6.1 38.0:8.7 .001
BMI, kg/m? 17.9:2.6 19.2+3.5 <.001
BMI percentile 63.0:24.5 69.2+:27.5 <.001
SBP/DBP, mm Hg 115.0+8.0/64.3+6.3 113.5+6.7/63.4:4.7 09/.16
Third Screening (N=53) n=34 n=19

Height, cm 140.8:6.2 141.7:54 .60
Weight, kg 36.0:6.4 40.9:84 .03
BMI, kg/m? 18.1:27 20.2+32 .02
BMI percentile 65.3+25.1 78.8+21.0 42
SBP/DBP, mm Hg 119.6:6.0/65.7+4.9 122.8:6.2/67.1:6.7 .06/.40

Values are expressed as mean=standard deviation. Abbreviations: BMI, body mass index; DBP, diastolic blood pressure; SBP, systolic blood
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FIGURE 1. Distribution of systolic (panel A) and diastolic (panel B) "
blood pressure in 970 nine- to 10-year-old Icelandic children at the ¥ b v o
first blood pressure screening session. Blood pressure percentiles 15 20 25 30
were defined according to nommative blood pressure data published BMI (kg/m?)

by the National High Blood Pressure Education Program Working
Group on High Blood Pressure in Children and Adolescents.™®

(n=6) or 20% of the hypertensive children. One addi-
tional child who had elevated BP at the third screening
session but did not undergo ABPM was considered
hypertensive. Therefore, the total prevalence of sus-
tained hypertension was 2.5%. The results of the
ABPM showed that 6 children had isolated systolic
hypertension, 16 had both systolic and diastolic hyper-
tension, and only 1 had isolated diastolic hypertension.
Although boys had a slightly higher prevalence of ele-
vated BP than girls (13.9% vs 12.3%, P=.44) at the
first screening, no sex differences (3.1% vs 3.1%,
P=.96) were noted at the third screening. Eight of 127
children with elevated BP at the first screening session
and 11 of 58 children who had elevated BP at the sec-
ond session did not show up for the last BP screening
for various reasons.

FIGURE 2. Corelation between body mass index (BMI) and mean
systolic blood pressure (Spearman’s r=0.34, P<.001). The open circles
and dashed line represent girls and the black dots and solid line
represent boys. The lines indicate fit by nonparametric smoothing.

The overall prevalence of obesity (BMI >95th per-
centile) was 7.2% (n=70), and the prevalence was
higher in females, 8.2% vs 6.2% in males (P=.24).
The prevalence of overweight and obesity (BMI >85th
percentile) was 20.1% (n=195). At the first screening,
a significant positive correlation was found between
BMI and SBP (r=0.34, P<.001; Figure 2), BMI percen-
tiles and SBP (r=0.34, P<.001), and BMI percentiles
and SBP percentiles (r=0.27, P<.001), with further
analysis yielding an adjusted R* of 6.4% to 11.3%
(P<.001). Correlation between BMI or BMI percen-
tiles and DBP or DBP percentiles was also significant,
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FIGURE 3. Prevalence of elevated blood pressure at the first,
second, and third screening sessions, categorized by body mass index
(BMI) percentiles (Somers’ d test for linear trend; first screening,
P<.001; second screening, P=.002; third screening, P=.007).

TABLE II. Frequency of Systolic Blood Pressure
>95th Percentile at the First and Third Screenings by
Quartiles of BMI

BMI Quartiles

25th-
<25th  49th

50th-

74th >75th P valye*

First BP screening

All patients SBP >95% 6.4 6.8 125 215 <.001

Boys SBP >95% 95 69 179 173 .013

Girls SBP >95% 34 6.6 68 25.5 <.001
Third BP screening

All patients SBP >95% 06 2.4 26 5.4 .003

Boys SBP >95% 12 3.0 36 3.8 .26

Girls SBP >95% 0 1.9 15 6.8 .003
Values are exp d as p tages. Abbreviations: BMI, body
mass index; SBP, systolic blood pressure. “Somers’ d for ordinal
variables.

with the correlation coefficient ranging from 0.174 to
0.222 (P<.001).

The prevalence of elevated BP at first screening
among children in the 90th to 95th and >95th percen-
tile BMI categories was 22.6% and 31.4%, respec-
tively. Prevalence of elevated BP in these categories at
the second screening was 4.8% and 20.0%, respec-
tively, and 4.8% and 8.6%, respectively, at the third
screening session (Figure 3). Children with BMI in the
highest quartile were almost 4 times more likely to
have a mean SBP >95th percentile at the first screen-
ing than those with BMI in the lowest quartile (21.5%
vs 6.4%, P<.001; Table IT). As expected, the overall
prevalence of hypertension after the third screening
was lower for each BMI quartile when compared with
the first screening (Table II, Figure 3). A more than 8-
fold increase in the prevalence of systolic hyperten-
sion was found as the BMI increased from <25th

Hypertension in Icelandic Children | Steinthorsdottir et al.

(prevalence 0.6%) to >75th percentiles (prevalence
5.4%; P=.003), as is demonstrated in Table IL
Children with BP in the prehypertension range at the
first visit were more likely to be obese than those with
normal BP (9.2% vs 5.1%), but the difference was
only borderline significant (P=.06).

Sixty-four children (6.6%) were taking prescription
drugs, 13 (20.3%) of whom were taking >1 medica-
tion. Twenty-nine children (3.0%) were taking medi-
cations that may raise BP, including methylphenidate
(n=22), aripiprazole (n=6), and atomoxetine (n=6); 5
children were taking 2 stimulants simultaneously.
Two of the children (3.1%) with sustained hyperten-
sion were taking methylphenidate, 1 of whom was
also treated with aripiprazole. Two children (0.2%)
were taking a medication known to decrease BP (pro-
pranolol) but neither one of them had hypertension.
Thirty-three children (3.4%) were taking medications
that are not known to affect BP. Information on
medication use was not available for 1.3% of the

children.
DISCUSSION

In this population-based study, the prevalence of sus-
tained hypertension in 9- to 10-year-old Icelandic
school children was 2.5% and an additional 0.6%
were found to have WCHTN. There was a significant
positive correlation between BMI and SBP at the first
BP screening session, with BMI accounting for approx-

imately 7% to 12% of the variation in SBP. Moreover,
children in the highest BMI quartile were almost 8
times more likely to have hypertension than those in
the lowest BMI quartile.

The 2.5% prevalence of sustained hypertension in
our study is similar to the prevalence of approximately
2% observed in several US studies from the 1970s.*°
Our findings are also in concert with the results of
two more recent studies comprising more than 6000
healthy 12-year-old Swiss school children'® and more
than 2000 Oklahoma school children,'® yielding a
prevalence of hypertension of 2.2% and 2.8%, respec-
tively. However, two recent cross-sectional studies
from the United States® and Italy” that applied an
identical BP measurement strategy to the one used in
our study, showed a significantly higher prevalence of
hypertension. In the US study, the prevalence of hyper-
tension was 4.5% in 10- to 19-year-old Texas school
children, while in the Italian study the prevalence was
4.2% in a population of 6- to 11-year-old school chil-
dren. Hypertension was more common in girls in the
Italian study and in boys in the US study, while no sex
difference was noted in our study.

The prevalence of WCHTN was not evaluated in
any of the aforementioned epidemiologic studies. In
the present study, 20% of the hypertensive children
had confirmed WCHTN, which is similar to previous
reports in children with elevated office BP.?*>> The
lack of 24-hour ABPM in the studies from Switzer-
land,'® United States,™'? and Italy” is likely to have
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caused an overestimation of the true prevalence of sus-
tained hypertension in these populations.

The distribution of mean SBP obtained at the first of
the 3 screening sessions in our study was significantly
skewed to the right when compared with the US refer-
ence values'® that are based on single BP measure-
ments. Qur results are, however, in line with the
recently reported high prevalence of BP in the prehy-
pertensive and hypertensive range in US children and
adolescents at the time of first screening.®>* The skew-
ness was further exaggerated if we included only the
first measurement for each child at the first screening.
Despite this shift to the right in BP distribution at the
first school screening, the prevalence of sustained
hypertension was only 2.5%. The reason for the dis-
crepancy between the BP distribution at the first
screening and the relatively low prevalence of hyper-
tension in our study is not clear. The absence of par-
ents during the first and second BP measurements may
have increased the level of stress and anxiety among
the children, potentially resulting in higher BP values.
The parents were present at the third screening ses-
sion, at which time the children had also become more
familiar with the BP measurements. The fact that the
US normative values are largely based on BP measure-
ments obtained before the onset of the obesity epi-
demic may have further accentuated the shift of the
SBP curve to the right in our study.

We observed a significant positive correlation
between SBP and BMI, with roughly 7% to 12% of the
variation in SBP accounted for by BMIL. This associa-
tion has previouslg been reported by a number of
investigators.>” 15192425 In our study, the overall prev-
alence of elevated BP at the third BP screening was
3.1% compared with 2.2%,74.2%, and 4.5% in studies
from Switzerland,'® Italy,” and the United States,’
respectively. Furthermore, the prevalence of elevated
BP in children with BMI >95% after the first and third
BP screenings in our study was comparable to that
found in the Swiss, US, and Italian studies. In all these
studies, the prevalence of hypertension appears to par-
allel the prevalence of obesity, which was 7.2% in our
study, 3.6% in the Swiss study, and approximately
20% in the US and Italian studies. Moreover, the prev-
alence of hypertension in obese children was quite high
in all 4 studies, 8.6% in the present study, and 10.8%,
11%, and 15% in the Italian, US, and Swiss studies,
respectively. The mean BMI in our study was also
lower than was observed in two previous studies®!?
that yielded a higher prevalence of elevated BP and
hypertension. Thus, it appears that the variation in the
prevalence of hypertension between studies can largely
be explained by differences in the prevalence of
overweight and obesity. The increasing prevalence of
obesity in children may therefore have a negative
impact on future cardiovascular health in Western
societies, as hypertension in children and young adults
has been shown to be associated with increased risk of
cardiovascular disease in adult life.'?

STRENGTHS AND LIMITATIONS

Two of the hypertensive children in our study were
taking the central nervous system stimulant methyl-
phenidate, which may have contributed to the BP
elevation. However, a recent study in children with
chronic multiple tic disorder and attention deficit
hyperactivity disorder’® suggests that elevation of
SBP in these children may primarily be associated
with comorbid anxiety rather than the medications
used to treat the disorders. Furthermore, another
study by the same investigators®” found no correla-
tion between plasma levels of methylphenidate and
BP.

The strengths of our study include the population-
based design and a large sample size, as the 970 par-
ticipants with complete data account for approxi-
mately 20% of all Icelandic children born in 1999 and
1.3% of all Icelandic children who were 0 to 17 years
of age during the year the study was conducted. Thus,
the results of the study are likely to be representative
of the age-matched general population. Another strong
feature of the study is that all BP measurements were
carried out by the same two physicians and practically
all of our hypertensive children underwent 24-hour
ABPM to exclude WCHTN. However, the measure-
ment of height and weight by different nurses in the
participating schools can be viewed as a limitation of
the study.

CONCLUSIONS

This study shows that hypertension is present in a
significant proportion of 9- to 10-year-old Icelandic
children and the strong positive correlation between
hypertension and BMI. The increasing prevalence of
overweight and obesity has become a serious public
health problem in Western countries that requires
urgent intervention by responsible authorities. Failure
to do so will likely result in increasing prevalence of
essential hypertension and other cardiovascular risk
factors in children, leading to an epidemic of cardio-
vascular complications in early adult life and reduced
life expectancy of affected individuals. Comprehensive
BP and weight screening programs in the school sys-
tem should be strongly considered.
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ORIGINAL ARTICLE

The Relationship Between Birth Weight and Blood Pressure

in Childhood: A Population-Based Study

Sandra D. Steinthorsdottir', Sigridur B. Eliasdottir!, Olafur S. Indridason?, Runolfur Palsson'?,

and Vidar O. Edvardsson'?

BACKGROUND

Low birth weight has been associated with increased risk of hyperten-
sion later in life. The aim of this study was to evaluate the association
between birth weight and blood pressure (BP) in healthy 9- to 10-year-
old Icelandic children.

METHODS

Each child underwent 4 seated BP measurements, and the BP percen-
tile was calculated from the mean of the 4 measurements. Height and
weight were measured and birth weight retrieved from the Icelandic
Birth Registry. Birth measures and anthropometric data were corre-
lated with BP and BP percentiles. Multivariable linear regression was
employed to examine the association between BP and birth measures.

RESULTS

0Of 857 children with complete data, 445 were female (51.9%). The mean
BP was 112/64 mm Hg in males and 111/63mm Hg in females. The
mean birth weight was 3714+ 620 g. No correlation was found between
birth weight and absolute BP values. A significant negative correlation

INTRODUCTION

Hypertension is a multifactorial disorder that is thought
to result from interaction of genetic and environmental fac-
tors and is a major risk factor for the development of cardio-
vascular disease.! Childhood blood pressure (BP) has been
found to be a strong predictor of both adult hypertension
and coronary artery calcifications in young adults.>* This
notion is further supported by a recent study from our group
suggesting that elevated systolic BP in children and adoles-
cents may increase the risk of clinically significant coronary
artery disease in adult life.* Factors affecting BP in children
may, therefore, significantly impact adult health.

Multiple studies suggest that birth weight may be one of
the important determinants of BP later in life. A review of
the literature published between 1996 and 2000 suggests that
a 1kg increase in birth weight is associated with a 1-2mm
Hg decrease in systolic BP in children, adolescents, and

between birth weight and both systolic (r = -0.09, P = 0.005) and dias-
tolic (r=-0.08, P = 0.014) BP percentiles was observed. Gestational age
did not correlate with BP.

CONCLUSION

In contrast to many previous studies, we found no association between
birth weight and absolute BP in children. However, we observed a sta-
tistically significant negative correlation between birth weight and BP
percentiles. The lack of standardized BP values may partly explain the
conflicting results of previous studies in children, and we suggest that
BP percentiles be examined more thoroughly in association with birth
weight.

Keywords: birth measures; blood pressure percentile; body mass
index; body mass index percentile; children; gestational age; height,
hypertension; small for gestational age; weight.

doi:10.1093/ajh/hps012

adults.® In another literature review, the negative associa-
tion was 2-3 mm Hg per kg in children and adolescents and
2-4mm Hg for each kg in adults.” Furthermore, low birth
weight and prematurity, with or without intrauterine growth
restriction, have been significantly correlated with higher BP
in early adulthood, particularly in females.®'°

However, the association between birth weight and BP
later in life has not been confirmed in all studies,''~"* and
there is convincing evidence that postnatal weight gain
may have greater influence on BP than birth weight.'*""
In addition, normal BP is known to increase with body
growth throughout childhood and adolescence and to cor-
relate strongly with height at any age, and age-, gender-,
and height-adjusted BP percentiles are now widely used in
the assessment of high BP in children.'® The lack of control
for the effect of height on normal BP in nearly all published
pediatric studies may have contributed to conflicting results
of previous work in this field.
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Birth Weight and Blood Pressure

The objective of this study was to evaluate the associa-
tion between birth weight and BP as well as BP percentiles
published by the National High Blood Pressure Education
Program’® in 9- to 10-year-old Icelandic school children.

METHODS
Study Design and Population

The study was a part of a population-based, cross-sec-
tional study of BP and prevalence of hypertension in healthy
9- to 10-year-old Icelandic school children conducted in the
year 2009.'7 Of the 970 participants in the above study, 887
had their birth weight recorded and were eligible for the cur-
rent study. The study protocol was approved by The National
Bioethics Committee (NBC 08-138) and The Icelandic Data
Protection Authority (2008100699).

Measurements and Definitions

A total of 4 seated BP measurements, 2 manual (Accoson
Green Light 300 Sphygmomanometer, Accoson, Harlow,
Essex, UK) and 2 automated (IntelliVue MP50 Patient
Monitor, Philips, Andover, MA, USA), were carried out in
the right upper arm at least 30 seconds apart, following a
minimum of 2 minutes” rest in all participating subjects.
BP cuffs with a bladder width of at least 40% and a bladder
length of 80-100% of the child’s upper arm circumference
at a point midway between the olecranon and the acromion
were used.'® Two trained physicians wearing casual clothing
performed all the BP measurements in a quiet room. Manual

BP readings were all carried out by the same physician and
approximated to the nearest 2 mm Hg. Systolic BP was deter-
mined by the appearance of the first Korotkoff sound and
diastolic BP by the fifth Korotkoff sound with the manual BP
monitor. The average of the 4 BP measurements was used to
determine each subject’s BP level.

BP percentiles were defined according to normative
BP data published by the National High Blood Pressure
Education Program (NHBPEP) Working Group on High
Blood Pressure in Children and Adolescents and elevated
BP defined as 295th percentile for age, gender, and height.'
Age was determined based on the date of the BP screening.
School nurses measured height and weight, and body mass
index (BMI) was calculated. The most current anthropo-
metric reference data for gender and age from the Centers
for Disease Control and Prevention were used to establish
height and weight percentiles. BMI z scores were generated
from equations provided by the Centers for Disease Control
and Prevention and used to determine BMI percentiles.
Information regarding birth weight and gestational age was
obtained from the Icelandic Birth Registry.

Birth weight percentiles for gestational age, derived from
recently published US growth references for Caucasian chil-
dren, were used to create 2 “small for gestational age” (SGA)
categories: (i) birth weight <5th percentile, and (ii) birth
weight <10th percentile.'® Rohrer's ponderal index (PI), an
indicator of fetal growth, was calculated for all participants
using the following formula: birth weight (g) / birth length
(cm)® x 100.

Statistical Analysis

Pearsons correlation coefficient was used to correlate
weight, length, and head circumference at birth, PI and ges-
tational age with height, weight, BMI, BMI percentile, BP, and
BP percentiles at age 9-10 years. The independent associa-
tion between mean BP or BP percentiles and birth measures
was examined using multivariable linear regression, control-
ling for current BMI percentile. The same analyses were per-
formed for the results of the first or fourth BP measurements,
adjusting for the method used to measure BP. All the above
analyses were repeated after exclusion of birth weight outliers.
Linear regression model was also used to assess the effect of
the BP measurement method on the correlation between birth
weight and BP. Wilcoxon Mann Whitney’s test was used to
compare the SGA and the non-SGA groups. The data is pre-
sented as percentage or mean + SD, as appropriate. A P value
<0.05 was considered statistically significant. The statistical
analysis was performed with the computer software Statistical
Package for Social Science 17.0 (SPSS, Chicago, IL, USA).

RESULTS

Of the 887 children with complete data, 30 were taking
prescription medications that may affect BP and were there-
fore excluded from the study. Thus, the total number of study
subjects was 857, of whom 445 (51.9%) were female. Clinical
characteristics of study subjects are summarized in Table 1.
Minor gender differences were noted in the mean systolic
and diastolic BP values that were 111/63 mm Hg for females
and 112/64mm Hg for males (P = 0.02/0.03). The overall

prevalence of elevated BP was 13.1%. The mean birth weight
was 3714 +620¢g and mean gestational age was 280+ 13 days
(range, 193-297 days) (Table 1).

No correlation was found between birth weight and
absolute BP values, neither overall nor for each gender
separately (Figure la, Table 2). A significant negative cor-
relation was, however, observed between birth weight and
systolic (r = -0.09, P = 0.005) and diastolic BP percentiles
(r = -0.08, P = 0.014). The relationship was stronger in
females (Figure 1b, Table 2). Using local regression to cre-
ate a smoother line through the data, there was no evidence
for a threshold effect at any birth weight (Figure 1b). Birth
weight had a direct correlation with current weight, height,
BMI, and BMI percentile (Table 2). After controlling for
BMI percentile, there was an even stronger inverse associa-
tion between birth weight and systolic (standardized beta
coefficient (B) = -0.17, P < 0.001) and diastolic (f = -0.15,
P =0.002) BP percentile in females, and systolic BP percen-
tile (B = -0.14, P = 0.004) in males (Table 3). In the final
model including all participants, a decrease in birth weight
from 4500 to 2500¢g predicted a rise in systolic BP of 8.5
percentiles. A significant negative correlation was observed
between birth weight and systolic BP percentiles for first
(B =-0.09, P = 0.006) and fourth (p = -0.11, P = 0.001) BP
measurements. The method used to measure BP did not
affect the association between birth weight and BP. When
outliers in birth weight were excluded from the analysis, the
association between birth weight and systolic and diastolic
BP percentiles did not change.
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Table 1. Clinical characteristics of study subjects

Characteristic Females Males P value
Subjects (N/ %) 445/51.9 412/48.1 -
Height (cm) 138.9+6.1 139.3+6.0 0.3
Weight (kg) 34777 34.0£6.3 0.1
BMI (kg/m?) 17.9+3.1 174125 0.01
BMI percentile 57+29 57428 0.95
SBP/DBP (mmHg) 111+£8/63+6 112+7/64+5 0.02/0.03
SBP/DBP percentile 75+18/57+18 78+16/58+15 0.04/0.5
Birth weight (g) 36814591 37504649 0.1
Birth length (cm) 51.5+2.7 51.9+29 0.05
Head circumference 35.3+1.7 358+1.8 <0.001
at birth (cm)
Pl 23.7+3.0 240433 0.3
Gestational age 280+12 279+13 04

(days)

Data are reported as mean + SD.
Abbreviations: BMI, body mass index (kg/m?); DBP, diastolic blood
pressure; Pl, ponderal index (g/cm?); SBP, systolic blood pressure.

No significant correlation was observed between ges-
tational age and BP or BP percentile and no difference in
follow-up BP was noted between the SGA groups and the
other children. Children in the birth-weight-appropriate
and large-for-gestational age (non-SGA) group were heav-

ier, taller, and had higher BMI at follow-up than the SGA
children. After controlling for BMI percentile, there was a
significant negative association between birth weight and

systolic and diastolic BP percentiles in the non-SGA group,
but not in the SGA group (Table 3). Excluding the outliers in
birth weight did not affect the association.

Ponderal index, birth length, and head circumference
showed similar negative association with systolic and dias-
tolic BP percentiles as did birth weight, albeit of slightly less
magnitude (Table 4). However, these associations were not
sustained when birth weight was controlled for. When outli-
ers in birth weight were excluded, the association between
head circumference and systolic BP percentile also became
nonsignificant.

DISCUSSION

Our study did not confirm an association between birth
weight or gestational age and absolute systolic or diastolic
BP in a population of 9- to 10-year-old Icelandic children.
However, a small but significant negative correlation was
observed between birth weight and gender, age, and height-
standardized systolic and diastolic BP percentiles.

Since Barker first published the developmental origins
of adult disease hypothesis'*?® over 20 years ago, numerous
studies on the association between birth weight and BP in
both children and adults have yielded conflicting results.>?!
While the majority of studies have indicated a negative
association between birth weight and BP, publication bias
may have resulted in their overrepresentation. Studies in
children are also subject to additional confounders, such
as effects of prematurity, age, and growth disparities. For
example, in a recent study of healthy 13- to 14-year-old

French children, prematurity but not birth weight pre-
dicted higher BP.>? Additionally, in a small Israeli study, 8- to
12-year-old SGA children unexpectedly had lower BP than
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Figure 1. Association between (a) birth weight and systolic blood pressure (SBP) and between (b) birth weight and SBP percentile. Boys, black
square; girls, open circle. Smoother line created by local regression analysis; solid line represents all subjects; dotted line represents girls; dashed line

represents boys.
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Table 2. Correlation between birth weight and blood pressure, height, weight, and body mass index at 9-10 years of age

Mean SBP Mean DBP

Birth weight Mean SBP percentile Mean DBP percentile Height Weight BMI BMI percentile
All r 0.00 -0.09 -0.03 —-0.08 0.26 0.21 0.14 0.19

P 0.98 0.005 0.39 0.014 <0.001 <0.001 <0.001 <0.001
Females r -0.05 -0.11 —-0.08 -0.11 0.21 0.18 0.13 0.17

P 0.29 0.017 0.1 0.017 <0.001 <0.001 0.004 <0.001
Males r 0.04 -0.08 0.02 -0.05 0.32 0.26 0.15 0.22

P 0.41 0.08 0.74 0.26 <0.001 <0.001 0.001 <0.001

Abbreviations: BMI, body mass index (kg/m?); DBP, diastolic blood pressure; SBP, systolic blood pressure.

Table 3. Association between birth weight and blood pressure percentile, adjusted for body mass index percentile at age 9-10 years’

All (N = 857) SGA <5th percentile (N = 20) Non-SGA (N = 837) ?
B P B P B 2 §'
SBP percentile Al -0.15 <0.001 ~0.36 0.1 -0.13 <0.001 §
Females 017 <0.001 ~1.01 0.84 ~0.16 0.001 g
Males —0.14 0.004 —0.05 0.88 —0.11 0.025 g
DBP percentile Al 012 <0.001 ~0.36 0.12 —0.11 0.001 g
Females —0.15 0.001 ~0.50 0.41 ~0.13 0.006 g
Males ~0.09 0.06 0.06 0.84 ~0.00 0.0 2
All (N = 857) SGA <10th percentile (N = 46) Non-SGA (N = 811) §
SBP percentile Al 015 <0.001 ~0.19 0.15 —0.13 <0.001 2
Females 017 <0.001 ~0.38 0.10 ~0.15 0.001
Males —0.14 0.004 ~0.03 0.85 —0.11 0.023
DBP percentile Al 012 <0.001 ~0.02 0.90 —0.11 0.002
Females —0.15 0.001 ~0.06 0.83 ~0.13 0.007
Males 0.0 0.06 0.07 0.71 ~0.08 0.00

1SGA categories are based on US growth references defining weight percentile by gestational age for Caucasians only.?!
Abbreviations: f, standardized beta coefficient, linear regression analysis; DBP, diastolic blood pressure; non-SGA, appropriate and/or large
for gestational age; SBP, systolic blood pressure; SGA, small for gestational age.

normal-birth-weight controls.'” Interestingly, the authors
had previously studied the same group of children at the age
of 4-6 years and found the SGA group to have a significantly
higher BP than their normal birth weight peers.'?

Other studies also suggest that the strength of the associa-
tion between birth weight and BP may vary with age at follow-
up.*** Gopinath and coworkers studied Australian children
and found no association between birth weight and BP in
preschoolers and preadolescents, while low-birth-weight
6-year-old children had a significantly higher BP than their
normal or high-birth-weight peers.” The lack of association
between birth weight and BP in adolescents has also been
described by other investigators.'"** Interestingly, a Spanish
study showed that low-birth-weight children who became
obese had significantly higher systolic BP at follow-up than

obese normal-birth-weight children.”” These papers suggest
that the correlation between birth weight and BP is complex
and may vary with age and growth throughout childhood.
In addition to our study, several other investigations have
failed to confirm the association between birth weight and
absolute BP.3:2426

Our study examined a large homogeneous group of
Icelandic children of the same age in a standardized fashion
and found no association between birth weight and abso-
lute BP values. Our results, therefore, speak against such an
association. The study had a power of 80% to detect a corre-
lation coefficient of at least +0.094 at the significance level of
0.05 in the overall sample and, thus, may not be adequately
powered to detect smaller associations. Although the clini-
cal relevance of such small associations may be debated, it
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Table 4. Association between birth measures and blood pressure percentile

Birth measures

Ponderal index Birth length Head circumference
Correlation (r)! All

SBP percentile -0.092 -0.102 -0.072

DBP percentile -0.08* -0.102 -0.06

Females

SBP percentile -0.112 -0.102 -0.08

DBP percentile —0.10? -0.12* -0.07

Males

SBP percentile -0.07 -0.122 -0.08

DBP percentile -0.06 -0.08 -0.06

Regression (£)° All

SBP percentile -0.15? -0.152 -0.122 g

DBP percentile —0.112 -0.13? -0.09? =

Females %

SBP percentile —0.182 -0.15? -0.13? §

DBP percentile -0.132 —0.152 —0.102 B

Males ;

SBP percentile -0.122 -0.162 -0.14? z

DBP percentile ~0.00 ~0.10 ~0.09 §:
Pearson’s correlation coefficient. E
2P < 0.05. g
3Standgrqted beta cqefﬁcignt from linear regression con?rolling for current body mass index percentile. 5
Abbreviations: DBP., diastolic blood pressure; SBP, systolic blood pressure. L}

may not be appropriate to equate the magnitude of the r/f
with clinical importance. Many factors contribute to BP,
each of which probably only explains a small fraction of its
variability.

While we did not find any association between birth
weight and absolute BP in the current study, a small but sig-
nificant negative association between birth weight and BP
percentiles was observed. This negative association seemed
to be linear and no threshold effect was apparent for any
birth weight value.

The rationale for including BP percentiles in our analysis
is the well documented strong association between height
and normal BP level at any given age in children and ado-
lescents.'® Birth weight is not a reliable predictor of future
height. Hence, final adult height and height at follow-up
will vary greatly between children of same or similar birth
weight. The use of BP percentiles, therefore, provides an
opportunity to minimize the confounding effect of stature
on future BP. The use of BP percentiles rather than absolute
BP values in the current study may, therefore, have uncov-
ered a small but significant contribution of birth weight
to BP, which may not be detected when BP is not height-
standardized. Only a few published studies have examined
the association between birth weight and standardized BP.
In contrast to the negative association between birth weight

80 American Journal of Hypertension 26(1) January 2013

and BP percentiles found in our study, Hemachandra ef al.
found that each 1kg increment in birth weight increased
the odds of high BP, defined as a gender-, age-, and height-
specific blood pressure >90th percentile, but the authors
did not present data on the association of birth weight and
absolute BP. A recent Canadian study examined the cor-
relation between birth weight and BP z score in a popula-
tion of 3,024 children aged 2-18 years, recruited from the
emergency department and various specialty clinics at the
Children’s Hospital in Ontario.!! Contrary to our findings,
the investigators found no correlation between birth weight
or gestational age and BP z score, even when they cor-
rected for BMI z score at follow-up. The systolic BP z score,
however, correlated best with maternal prepregnancy BMI
followed by current BMI z score. There is no obvious expla-
nation for the different results of these 2 studies, though the
difference in age, ethnicity, and BP standardization meth-
ods between the Icelandic and Canadian study samples may
have affected the outcome.

The significant negative correlation between various birth
measures and BP has previously been reported by several
other authors.®*” These birth measures, which are highly
interrelated, are all a measure of body size, and are likely
to yield similar association with BP. However, a systematic
review of the relationship between birth measures and BP
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suggests that head circumference may be the only measure
other than birth weight associated with BP later in life.®

We did not find an association between intrauterine
growth restriction and BP or BP percentiles. However, due to
the small number of SGA children in our study sample, we
may not have had enough power to detect an effect of intrau-
terine growth restriction on BP and BP percentiles. Although
numerous studies have demonstrated a relationship between
intrauterine growth restriction and elevated BP later in life,
this finding has not been consistently observed.®*2%:2

Strengths of this study include a population-based
design and the participation of approximately 20% of all
Icelandic children born in 1999. Moreover, the study sam-
ple was highly homogenous, both with respect to ethnic-
ity (as almost 100% of the children were North-European
Caucasians), and socioeconomic status, which is generally
high in Iceland. In addition, all participants were of prepu-
bertal age, which should have reduced variability in body
size and, therefore, the need for different BP cuff sizes.
Finally, all children had their BP measured with the same
2 BP devices, and all measurements were carried out by
the same 2 physicians. Limitations include the inability to
control for confounding variables, such as maternal BMI
and smoking status, both of which are correlated with low
birth weight, or parental BP. The latter is associated with BP
in the offspring. Furthermore, the BP measurements were
performed in 39 schools, which made standardization of
the setting impossible. In addition, no attempt was made
to control for physical activity prior to the BP measure-
ments and we used both automated and manual methods
to measure BP. Finally, we used US growth references and

data tables to define BP percentiles, BMI percentiles, and
birth-weight-for-gestational-age percentiles, as no such ref-
erences are available for Icelandic children.

In conclusion, our results do not confirm the findings of
a significant number of previously published studies dem-
onstrating an inverse relationship between birth weight and
absolute BP in children. However, the persistent negative
association we observed between birth weight and BP per-
centiles may indicate that this association is less robust than
previous work has suggested. Only a few studies have used
standardized BP values in their analysis, which may partly
explain the conflicting results of previous work in children,
and we suggest that BP percentiles should be examined more
thoroughly in association with birth weight.
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