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Abstract

Objective: To find the relationship between heart weight and age, height, bodyweight and body

mass index (BMI) and to estimate the normal heart weight in Thai population

Materials and Methods: A cross-sectional observational analytic study was performed in 173
autopsy cases from the faculty of Forensic Medicine of Siriraj Hospital, in which causation of death
had been identified as unnatural (suicide, homicide and accident). The exclusion criteria were
decomposed bodies, burnt bodies, bodies with history of coronary artery disease or cardiac
surgery, traumatic lacerated or ruptured heart, pathologic heart diseases including
cardiomyopathy, hypertensive or valvular heart disease. The cases demographic data were
recorded and the statistical analysis was used to determine the relationship between the heart

weight and the gender, age, body height, body weight and body mass index.

Results: The mean (SD) of male heart weight was 316.29+60.43 grams with 95% confident interval
of 305.85-326.74 grams and female heart weight was 293.58+61.34 grams with 95% confident
interval of 274.46-312.69 grams. The male’s heart weighed statistically more than the female’s (p
value “p”=0.036)and there was a positive correlation between heart weight and age (p=0.001),
height(p=0.005), body weight(p<0.001) and BMI(p<0.001). While in female, there was a positive
correlation between heart weight and age(p=0.03), body weight(p=0.004) and BMI(p=0.001). Using

the linear regression model to estimate heart weight from statistical dependent variable showed

that in the male (R?=0.465): heart weight (gram) = 73.42+2.569weight(kg) +1.946age (year) and in
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the female (R?=0.423): heart weight (gram) = 81.489+6.039BMI+1.563age (year) were the most

accurate equations.

Conclusion: Heart weight has a positive correlation towards age, height, body weight and BMI in
male and a positive correlation towards age, body weight and BMI in female. The coefficient of
determination (R?) in the regression analysis showed moderate association between heart weight
and the dependent variables. Hence, the equation: heart weight (gram) = 73.42+2.569weight(kg)
+1.946age (year) in male and heart weight (gram) = 81.489+6.039BMI+1.563age (year) in female

can be used to predict the actual heart weight of the body.
Keywords: autopsy, forensic pathology, heart weight
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Male (n=131) Female (n=42)
Variables
Mean + SD (95% CI) Mean + SD (95% CI)
Age (year) 38.45 + 12.89 (36.22,40.68) 4757 + 16.15 (42.54, 52.61)
Height {cm) 170.44 + 6.83 (169.25, 171.62) 159.81 + 7.79 (157.38, 162.24)
Body weight (kg) 6541 + 14.94 (62.83, 67.99) 58.70 + 17.79 (53.15, 64.24)
2
BMI (kgm™) 2242 + 4.40 (21.66, 23.18) 2281 + 572 (21.02, 24.59)
Heart Weight (grams) 316.29 + 60.43 (305.85, 326.74) 29358 + 61.34 (274.46, 312.69)
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Heart Weight (grams)

BMI (kgm™) Male (n=131) Female (n=42)
Mean + SD (95% ClI) Mean * SD (95% Cl)
Underweight BMI <18.5 286.54 + 49.74 (264.49, 308.60) 251.31 + 43.53 (217.85, 284.77)
Normal 18.50< BMI <25.00  310.52 + 59.07 (297.46, 323.58) 295.48 + 64.28 (265.39, 325.57)
Overweight 25< BMI <30 349.93 + 52.55 (326.01, 373.85) 300 + 51.96 (251.94, 348.06)
Obese BMI>30 375.71 + 54.42 (325.38, 426.05) 343.13 + 51.40 (289.19, 397.08)
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Heart Weight (grams)

Variables Mean difference
n Mean % SD p-value
(95%Cl)
Male 131 316.29 + 60.42
Gender 0.036™ 22.72 (1.49,43.94)
Female a2 293.58 + 61.34
BMI<18.5 31 276.31 + 50.01
18.5< BMI <25 101 307.54 + 60.10
BMI group <0.001%
25< BMI <30 28 337.45 + 56.00
BMI =30 13 360.68 + 53.55
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NLNANEIE 1T AYNI9ERR (p=0.036, mean difference:95%Cl = 22.72:1.49,43.94)

o

Havasdugs Umtinduazaviinanedaiiningala

Heart Weight (grams)

Variables
r p-value
Height r=0.227 0.003
Weight r=0.528 <0.001
BMI r=0.505 <0.001

M15199 4 uansanuduiusvesuminmlatudiugaiminduagdviiinanmelaglivenine

Tngly Pearson’s correlation coefficient
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BMI: p-value*
BMI Group
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25< BMI <30 - 0.786
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muq& UTMNRUNA AL AYVUNIANIYIINID stepW|se WUIULNYY 3 GnLLUa@aigmmmam@quUﬂw'ﬁﬁ]@EJ'N@J

LY

Heddgnadalauneiy umtindiuwazaviiuianie (p<0.001) auauni1s(multiple linear regression)
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Number of Male Female
Independent
. . 2 . . 2
Variables Regression Equation R Regression Equation R
Age 265.609+1.318age 0.079 233.379+1.265age 0.111
Height -50.258+2.151ht 0.059" 333.430-0.249ht 0.001"
1
Weight 171.348+2.216wt 0.300" 206.114+1.490wt 0.187"
BMI 154.328+7.224bmi 0.277" 169.809+5.427bmi 0.256"
Weight&Age 73.420+2.569wt+1.946age 0.465 89.240+1.965wt+1.871age 0.410
2
BMI&Age 73.636+7.916bmi+1.695age 0.405 81.489+6.039bmi+1.563age 0.423
M3 6 wansamMsFuIuATTnFlenndauUsingkenmaNe, ** =p<0.001
aAUsIENaNISANEN

nmsuadninunfvesiilatudanudiAyiesanandaunfaunsausniane san1nUe

25)

Y] ! 1 . ( = 1< A o Y a Y a a 'y | Y a
Walaungy cardiomyopathy® &se1aiduanugnvinliianisisuiaunfvesialadanaliiianig

Heinegengiiuiu®? wilsdehistopathologylassymaievesiminidlaundluwayiein 280-312

13-16)

n$u (range 250-346n5)"> 19 wavinemdii 230-330 N3¢ wifsde Robbins and Cotran Pathologic

[
=

Basis of Diseases sgyinnaAvgasiiiminimilaundn 300-350nSuuastneneen250-300nSuduagiiu

(% (%

dgeazmtind!” dmsuanideilanaievesimtdniilalumeuei 316.29 £40.43n5u uavine

negan 293.58+61.34nSulagagluyiszyliluntdedonaroau® "

Havasagsa il

12,18,19)

Ty edaddenounimuindmdnidladfinyudiisofguiuunnyul LAENANEUITY

LY

seyImdnialassiianasiinauey 700 ?

pgnlsAnunang seuisendunuiniminalalyl

Y & v

AMuduNusivey®®

vaugnauIdeatuidnuinmindiladenuduiusluBeuindueigiile

Wigugunslunae(r=0.281, p=0.001) waztwaAnd (r=0.333, p=0.031) Ingis1amisasiuglan
d‘ g U LY U gj a a 1 1 4! d‘ a 49{ d‘

asvesnsasuilaweshwiniilatuonglueainainnesanmeddlnegrmisiifintuieans

[

yngu@y

wwu 137 Hypertensive cardiomyopathy’ilag valvular heart disease®as \Ju exclusion criteria
Yaitatull
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NAYDINARDUINUNII LD

a o

dslusaanuIhulnmlassninunarsuazsnangsiudanuianasiue g1l dod1Any
N9Ena (p<0.001) 2481020 gapgsiusideatuiinunaadsvesuminiilaluwaries1sainine

(%
o w a

nejendeiltodAgnsadflaeagediuividnmlasnnninwendl (p=0.036, mean difference:95%Cl

o

= 22.72:1.49,43.94)
Havasdugraumtinala

nuITenaeadunafimslvimindiwazdinadunsanaziudivinidlaefilwuauide
(6) q' I I [~ d‘ A a '3 96’ v @ d‘ I o I 96’ LY RE'Y) 4‘ a
199 Zeek® nuirdiuguduaiesdiodnssiiminmilaniudugnidmindailiesinnesanimnig

SuMevsensUiguklammenmLuudingd wulsananiesngiinasediuasdosninimingm

Tunarien1s@neues Zeek® lalausaunisnismiunudniilaluinayiansil Heart weight
(gram)=1.9(height in cm)-2.1+40 &u Gaitskell et al.®'lalausannis Heart weight (gram)=0.03(height
in cm)!#2% Tugaz v Mathuramon et al®, Narongchai and Narongchai®, Kitzman et al® de la

Grandmaison et al” ,and Hayes and Lovel®wuitumidnsialadanuduiusideuiniuaiugauslyl

12) 23)

aun1sileanAtwIunuIminiila @msuauideves Chirachariyavej et al "2 wagDadger et al
naunuveyansuuInhmtnilalifanuduiusivaiug

§ a

ImEJ@m‘iﬁsﬁwud’ld’;uqﬂﬁmmé’mﬁ’uaL%QU%ﬂIUizﬁUﬁasJﬁuﬁﬁwﬁﬂﬁ'ﬂﬂuﬁaaéwﬂizmﬂi

(% (%
=1 ' o

VA (r=0.227, p=0.003) ag1elsAmulunuideinuinnasdmdnitilainmuduiusideuanlu
seautosiudiugs (r=0.243,p=0.005,R2=0.079)F ssdulUTumaienfunaideves Mathuramon et al®
Molina and DiMaio®?? (R?=0.13) , Zeek® uag Kitzman et al® (R?= 0.11), Hayes and Love™ (R?=0.18)

wazGaitskell et al® (R?=0.19)

Tunenge Zeek® wudrdmidniilawazdugadanuduiusiauan (r=0.29) Fadululunis
LAY UNAI9BUB9 Narongchai and Narongchai®, Kitzman et al®, de la Grandmaison et al'” Molina
and DiMaio® agslsinuauidevisdudaldaunsairdiuganmenaziuimdnialaled ilesain

flcoefficient determinationf TABIIUITEAIT NA1INUIVIIA UL ATULANA 199109 T1UT T EUVD

(% [

wag Chirachariyavej et al*? inunuminiilalufinnudunus

Mathuramon et al'!

) Dadger et al.??

fudugedemseiuanwideaduil
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WauantuszavUiunasiuimtdnialaludiegisussvinsyianue (r=0.528, p<0.001)

TunArenisAnwves Smith® Tud 1928 wundanudunussy M’Jﬂﬂuﬂﬁuﬂﬁ’ﬂﬁmﬁ u’muﬂm

v
Y s

(r=0.43)us ANFUN WS T LU vanseluUse¥1n5na 8 underweight (BMI<18.5) ULag overweight
(BMI=25.00-29.99) :1uideu84 Mathuramon et alPuagChirachariyavej et al*? wuanudusiusizeuan
sgnisuuntdnilanazinidnga (1=0.0.471, p<0.05kazr=0.308, p=0.005A1UE1AU) 1UITIVD S
Kitzman et all” Gaitskell et al® wag Hayes and Lovel®™wupnudunusseninsuivinialanay
96’ vvd' 2w ! d!eLvd U . . (21) 2_ o U a v vdy
UIRUNFIUAT R 5¥9113190.42-0.47 g9bnatAganuMolina and DiMaio“"(R"=0.53) @1%5U91UI982UUU
wulnu i lanaziudndadanudunusidevineg il dedrAgnisai @ (r=0.548, p<0.001,

R2=0.300) Faidululumaferiuaiddonauniin

[

Smith®naaluwengadminialadinuduwusidsuinduimdndusaudunusdagl

L1 84m59bU N U underweight Wae overweight 4 191u3 g v eKitzman et all”waz Molina and

1y

22 ApupnuduRusfndneTu(R?=0.25 wazR*=0.66a a7 u) izl Ogiu etal™ ndulainy

Dimaio
U L% s ! dy
AN USLYUL

nAdvaduinunluwendgsntndladanuduiusidauinssauiiunansduiiunindie el

Wod1a guiead a (r=0.432, p=0.004, R?=0.18) 4 9A& 181 UIT1UT T 8U09 Mathuramon et

22

al™(r=0.362,0<0.05) az31UIT8UBIKitzman et all'” (R?=0.25) uadstiaeniiMolina and Dimaio

(R2 0.61) ﬁ']LMG]EJ']ﬁ]Lﬂﬂﬁ]'m’iﬂu’Juﬂi GlﬂﬂiLWﬂMﬁUQGUEJN']WJ’%EJuLVHﬂ‘U 42 ﬂW‘NLUuGUEJ’i]'mWUEJNWH'Jﬁ]EJ

[
) I

aduiiuazfiongiausd 19-80 T W3buLisufunuiseres Molina and Dimaio?

FINUIUUTZUINT N

MiJe 102 AN 91gRaus 18-35U
NAYBIAYNNIANNEFADUNMLNND D

Tuinewne de la Grandmaison et al”way Gaitskell et al®wuindundniilanasauiuianied
ANMUFUNUSAUR?=0.77 LazR?=0.33A1UA9U)

Y [y

NuATsatvinuIlumwarsumdnialasazdrdulanisianuduiusitauineg 19l tod Ay

(r=0.526,p<0.001, R?=0.277) Adnefusuisenaumnii™®
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. (7) 1 1 a A L v 6 ! 96’ LY vt-‘[’ v v A
19 de la Grandmaison et al"" WU ULWANEUHANUENNUTIENINUINUNILINUATUNIRNEY
2 4[ % U = . . . (22) 2 o U a v Y qy | a a
(R*= 0.61) @9AR18AUNITANYIVDY Molina and Dimaio“” (R°=0.53) @1%5U9UI8AUUUNUIL WAL

o w

96’ LY v A d‘ L L Y ! N v aa ! = U a v d‘
UutninlanagsviianendunusiuesgilitsdrAynisainauneiuuifeduy (F=O.506,p<0.001,

R?=0.256)

(%
v v o Y]

ANuduRusve s minilatudas nqudviitnanislunguussansieganuiniminila

1 U I q'q v A 4 I . ! U U d‘d v A
Y93nq1uUTEYINIFIeg 1N linviintanieounii 18.50 (underweight) wansinsfunquitddeiduianiy
5¥131918.51-24.99 (normal) (p=0.051),na 3 overweight (BMI25.00-29.99) (p<0.001) Lagna slobese

N v v 1 v a

(BMI>30) (p<0.001) aeiaiiiydrdymaadd daunquifidadinaniesund (BMI 18.51-24.99) Suwtin

o W a

Walafisnaiungy obese (BMI>30) 819l uddyn19adf (p=0.012) Fanailaareiun1sAne1ves

o

Smith®1ud 1928 Nindrienuduiusvesiminiilakasdyiuianieliiiewsdungy underweight

(BMI<18.5)uazoverweight (BMI>25.00-29.99)
NIANAAZILUNAENTH LANEUNTANMUTUNUS VO IAMUTA9)

Garby et al"? 1y multivariate regression analysis i 83LA5111UMINT1D 918 dudsuag
Uniind9 sluinasgnuai correlation of determination(R?) 1vinAu0.41haglutwangavinu0.34
o U a o U dy a (8% . . . 96’ LY LY Y a
dusunuideatuiannnisiasiziiaie Multiple linear regression apsutinilalaglddulsdase 4

M Ay dugs dmndmuagavilinaniy mels stepwise nuddliiies 3 fulsdasyninadetiniin
LY 1 N v o W aa A g Y v Y & A Y a
WleogalidudAgn1eans ABDIE UIMUNALAEAYULIAN8(p<0.001) Toluannsnd 3 Al sdasy
Togldusnineps

Heart Weight(grams) = 82.368 + 2.462weight(kg) + 1.755age(year) (R* = 0.434)

Heart Weight(grams) = 100.106 + 7.004 BMI + 1.303age(year) (R?=0.345)
WENLINA D
LAY
Heart Weight = 73.42 +2.569weight + 1.946age (R* = 0.465)
Heart Weight = 73.636 + 7.916BMI + 1.695age (R? = 0.405)
LNAVIEYS
Heart Weight = 89.24 + 1.965weight + 1.871age (R* = 0.410)

Heart Weight = 81.489 + 6.039BMI + 1.563age (R? = 0.423)
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