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How Good is the Broselow Tape Measurement for
Estimation of Body Weights in Paediatric Patients for
Application in Hong Kong
WM KUN, KM CHENG, MC YUEN, WK TUNG

Abstract

In general, the calculati on of drug dosage fo r children is based on their body weigh ts. However, in
emergency situations, the body weights of sick children cannot be accurately determined and need to
be esti mated, which p ose a great problem to emerg ency physician s. In this reg ard, Broselow tape is
widel y accepted and used in emergency dep artments i n Hong Ko ng for bo dy weight estimati on in
children. We have estimated the body weights of 909 children using the Broselow tape and then measured
their actual body weights. Tape-estimated body weights derived from the Broselow tape are found to be
within ±10% error in 69.5% of children and ±15% in 84.5% of children. There is no significant difference
in the accuracy rate between boys and girls. The tape-estimated body weights are more accurate in
children with body weights in the range of 10 to 25 kg (±10% error in 76.2% of children), than in the
range of less than 10 kg (±10% error in 56.6% of child ren) or more than 25 kg (±10% error in 52.3%
of chil dren). We co ncluded that the Broselo w tape provi des satisfactory estimat ed body weig hts in
Hong Kong Chinese children attending our emergency department, especially for those children with
body weights between 10 and 25 kg.
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Introduction
Paedi atri c resusci t at i on i s ch al len gi ng fo r b ot h
emerg ency p hysici ans an d p aediatri cians. Paedi atric
cardio-respirat ory arrest is an infrequent occurrence and
most practising physi cians have limited experience in
dealing with t hese situations. Appropriate dosing of the
drugs for resuscitation and choice on the size of equipment
in these circu mstan ces are crucial , which dep end v ery
much on the bod y weight s of the chil dren con cern ed.
Unfortunately it is usually not feasible to weigh the sick
child in an emergency situation. The problem is even more
significant in the emergency department as most patients
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are atten ded wi tho ut p rio r k nowledg e o f t hei r st atu s.
Th erefore th ere is the need for a fast, co nvenien t and
reliable metho d for body weight estimatio n in children,
whi ch serves as th e b asi s for d etermi nati o n o f th e
appropriate drug dosage or equipment size.
Previ ou sl y, bo dy weig ht est i mati on was usuall y
performed with visual assessment by the attending doctor,
or derived from the age of the patient using certain formula.
Occasionally, the body weight can be obtained from a close
relative. However, visual assessment is not scientific and
is affected by individual experience and perception. Great
di screpan cy i s n ot unco mmo n. Updated local growth
reference charts are not convenient for use in emergency
situations. There are also remarkable variations in the body
wei ghts of ch ildren wi th th e same age. In addi tion, an
informan t is n ot al ways avail able to pro vide the b ody
weight of the paediatric patient.
To enhance accuracy, speed and reduce observer bias,
James Broselow h as develop ed a simpl ified meth od for
quick estimati on of body weight based on body length.
Based on the data fro m the Natio nal Center for Health
Statistics (NC HS) published in 1979, he determined the
50th percentile b ody weights for a wide ran ge of body
length s. This was translated to a measuring tap e wi th
spaces labeled with weights in kilogram instead of units
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in length.1 The appropriate doses for most resusci tation
d ru g s, si ze of resuscit ati o n i nst ru men ts un d er th e
recommendatio n of American Heart Asso ciation (AHA)
are printed in each space according to the tape-estimated
body weights.
In 1991, Dr. Golden expanded the concept of Broselow
tap e in the desig n of the paed iatri c resusci tatio n area,
devel opi ng a "Col or-Cod ed Paed iat ric Resuscit ati on
Room".2 On ce a chi ld was p laced on the resusci tati on
stret cher, hi s or her body length wou ld fall into a color
band similar to that in the Broselow tape. The attending
doctor could then read from a large simplified wall chart
containing the same color codes as the Broselow tape the
appropriate dru g dosages, size of instrumen ts, as well as
defibrillation and cardioversion settings.
Thus body length based estimation has become one of
the commonest methods used in emergency departments
fo r esti matio n o f b ody weig hts of ch ild ren requ iri ng
resuscitatio n. With th e i ntro ductio n of th e Paedi atric
Advanced Life Su pport Course in 1990s, the use of the
B ro selo w tape h as beco me wel l k no wn and wid el y
employed by emergency physicians in Hong Kong.
Th e translat io n o f bod y l en gth s to weigh ts in t he
Broselow tape currently under use is derived from the data
of National Center for Health Statistics (NCHS) published
in 19 79.1 Th e accuracy o f th e Bro selo w tape h as b een
validated in studies conduct ed in the United States and
Britain.1,3 However, the degree of applicability of this tape
in Hong Kong is still questionable. Hence we conducted
this study to test the accuracy of the Broselow tap e on
estimating body weights from body lengths of C hinese
children in our locality at the present time, by comparing
the actual and tape-estimated body weights.

decimal pl ace in kilograms. To reduce errors, only light
clothing or underwear was allowed during body weighing.
Different observers were involved in taking the actual and
tape-estimated body weights to avoid observer bias.
As Broselow tape only provided body weight estimation
in the range from 3 kg to 34 kg, children in our study with
tap e-estimat ed b ody weigh ts b eyond such ran ge were
excluded when our results were analyzed.
Th e t ap e-esti mated an d act ual bo dy weigh ts were
co mpared an d th e p ercent age error was calcu lat ed as
follows: (Tape-estimated body weight - Actual body weight) X 100
Actual body w eight

The statistical method of chi-square test, with derivation
of confidence intervals will be employed for analysis of
the data. In previous studies,1,3 correlation was employed
to anal yze the relat ionship between tape-estimated and
actual body weights. However, correlation is inappropriate
for our data analysis as it can only prove the association
but cannot compare the tape-estimated body weight with
the actual body weight. The slope of the straight line (tapeestimated versus actual body weights) β, would be selected
according to our sample but not the ideal slope of 1. The
Pearson product moment correlation coefficient, r, reflects
onl y the "fitness" o f the sampl e with this strai ght li ne.
Therefore thei r values do not enable us to comment on
the accuracy of the tape-estimated body weights nor can
we assess the accuracy rate of th e tape-estimated b ody
weights by correlation as we predicted a linear relationship
b et ween t ape-est imated an d actu al b od y weig h ts.
Nevert heless, the result of correlatio n is pro vid ed for
comparison.

Materials and Methods
Results
Chi ldren ag ed 7 days to 1 2 years who atten ded the
Accid ent and Emerg ency Department of Kwon g Wah
Hospital in Hong Kong from August to September 1999
were enrolled in our study. Children with triage categories
I and II (Desperate or Emergency) were excluded to avoid
d el ay in prov i di n g ap p ro p ri at e t reatment in t h ese
circumstances.
All demographic data including age in months and sex
were recorded for each child. Tape-estimated body weight
of the child was read by our nursing staff using the standard
Brosel ow tape - the space marks on the tape into which
the chi ld fell in sup ine position and from crown to heel
was det ermin ed an d the correspo ndi ng bo dy weig ht
estimation noted and recorded.
The actual body weight of the child was measured by a
standard electron ic di gital wei ghing mach ine, to o ne-

The children enrolled in this study (N=930) were aged
from 7 days to 11 years and 11months. 21 children were
excluded from the study because their tape-estimated body
weights did not fall into the standard range from 3 kg to
34 kg. The remaining 909 patients consisted of 544 boys
(59.8%) and 365 girl s (40.2%). Th eir body weig hts and
age distribution were showed in Table 1.
The body weights of these children ranged from 3.2 kg
to 59.2 kg. The relationship between the actual and tapeestimated bod y weight s was p lot ted under t he scatt er
diagram (Figure 1). Linear relationship was confirmed.
When furth er el ab o rated t he actu al versus tapeestimated body weights by correlation, we obt ained a β
valu e of 0 .872 (9 5% CI of 0.85 2-0.89 2) with r =0.940.
When adjusting the regression l ine to pass throug h the
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Table 1

Body w eights and age distribution of our sample
Frequency

Percentage

Table 2
weights

The overall accuracy rate of tape-estimated body

below 1 year

107

11.8

Percentage error

Frequency (%)

Cumulative Percent (%)

1 - 4 years
4 - 8 years
8 - 12 years

358
299
145

39.4
32.9
16.0

below 5%
5 -10%
10 - 15%

373 (41.0)
259 (28.5)
136 (15.0)

41.0
69.5
84.5

Total

909

100.0

15 - 20%
20 - 25%
above 25%

62 (6.8)
38 (4.2)
41 (4.5)

91.3
95.5
100.0

909 (100)

Frequency

Percentage

below 10 kg
10 - 25 kg

129
631

14.2
69.4

Total

above 25 kg

149

16.4

Total

909

100.0

±15% error of actual body weights.
The accuracy rates of tape-estimated body weights in
boys were 70.2% (95% CI of 66.4 to 74.0%) and 85.7%
(95% CI of 82.8 to 88.6%) within a ±10% and ±15% error
respectively. For girls, the values were 68.5% (95% CI of
63.7 to 73.3%) and 82.7 % (9 5% C I of 78.8 to 86.6%)
within a ±10% and ±15% error respectively (Tab le 3). It
seemed that there was no statistically significant difference
in the accuracy rate between boys and girls.
The dat a was further elaborated with reference to the
di fferent ran ges of bod y weigh ts and the result s were
presented in Table 4.
From Table 4, the tape-estimated body weights seemed
to be most accurate in children with body weights in the
ran ge from 10 to 25 kgs, with accu racy rates of 76 .2%
(95% CI of 72.9 to 79.5%) and 90.3% (95% CI of 88.0 to
92.6%) with ±10% and ±15% errors respectively. The tape-

origin, the β val ue was 0.959 (95% C l of 0.951-0.968)
with r=0.990. As the r-value is close to 1, this suggested a
linear relationship between actual and tape-estimated body
weights as ant icipated. Unfortunately, it was impossible
to correlate the r-value with the accuracy rate of the tapeestimated body weights for reasons mentioned above.
Th e ov erall accu racy rate of t ap e-est imated bo dy
weights was evaluated by computing the percentage error
for each subject using the formula quoted above (Table 2).
Fro m Tabl e 2, 6 9.5% (95% CI of 66 .5 to 72.5%) of
tape-estimat ed body weights was with in ±10% error of
actu al bo dy weig hts, an d 8 4.5% (9 5% CI o f 8 2.1 to
86.9 %) of the tape-esti mated body weights was wi thin

estimated weight by Broselow tape
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Scatter diagram of tape estimated weight versus actual weight of children.
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estimated body weights were much less accurate for body
weights in the ranges below 10 kg and above 25 kg. For
body weights below 10 kg, t he accuracy rates were only
56.6% (95% CI of 48.0 to 65.1%) and 76.7% (95% CI of
69.4 to 84.0%) with ±10% and ±15% errors respectively.
For body weights beyond 25 kg, the accuracy rates were
52.3% (95% CI of 44.3 to 60.4%) and 66.4% (95% CI of
58.9 to 74.0%) with ±10% and ±15% errors respectively.
By utilizing the chi-square test the accuracy rates in these
3 ranges of weights are proved to be different with p value
<0.0005.
When we looked at the difference between the actual
and tape-estimated body weights (i.e. tape-estimated body
weight - actual body weight), it ranged from -25.2 kg to
+7.6 kg wit h a mean of -0.4083 kg (95% CI -0.234 5 to
-0.582 0 kg). As t he confiden ce interval did not i nclude
zero, there was statistically significant difference between
act ual and tape-estimat ed bod y wei ghts with a wei ght
un deresti mat ion o f l ess t han 0 .5 kg i n averag e. As a
0.5 kg error had only little effect on calculating the exact

Table 3

dru g dosage, th e final erro r in t he amo unt of medicine
used was minimal. However, we could not simply deduce
th e ch ild 's b ody wei ght by addi ng 0.40 83 k g i n each
estimation.
Further evaluation according to the difference in tapeestimated and actual body weights for different groups of
chi ldren with d ifferent ran ges of body weight s were as
follow (Table 5).
From Table 5, the overall discrepancy of tape-estimated
weights was shown. There was no statistically significant
di fference bet ween the means of t ape-esti mated bo dy
weights and actual body wei ghts for children with body
weig hts in the range 10 -25 kg. Howev er, chi ldren with
body weights below 10 kg and above 25 kg did have certain
underestimation in tape-estimated body weights.

Discussion
Select io n o f ap propriate d ru g d osag e and size of

The accuracy of the estimation of different sex
Male

Female

Percentage error

Frequency (%)

Cumulative %

Frequency (%)

Cumulative %

below 5%
5 - 10%
10 - 15%

222 (40.8)
160 (29.4)
84 (15.4)

40.8
70.2
85.7

151 (41.4)
99 (27.1)
52 (14.2)

41.4
68.5
82.7

15 - 20%
20 - 25%
above 25%

37 (6.8)
22 (4.0)
19 (3.5)

92.5
96.5
100.0

25 (6.8)
16 (4.4)
22 (6.0)

89.6
94.0
100.0

Total

544 (100.0)

Table 4

365 (100.0)

The accuracy of estimation of different weight group
Below 10 kg

10 - 25 kg

Above 25 kg

Percentage error

Frequency (%)

Cumulative %

Frequency (%)

Cumulative %

Frequency (%)

Cumulative %

Below 5%

45 (34.9)

34.9

292 (46.3)

46.3

36 (24.2)

24.2

5-10%
10 - 15%
15 - 20%

28 (21.7)
26 (20.2)
9 (7.0)

56.6
76.7
83.7

189 (30.0)
89 (14.1)
31 (4.9)

76.2
90.3
95.2

42 (28.2)
21 (14.1)
22 (14.8)

52.3
66.4
81.2

20 - 25%
Above 25%

9 (7.0)
12 (9.3)

90.7
100.0

19 (3.0)
11 (l.7)

98.3
100.0

10 (6.7)
18 (12.1)

87.9
100.0

Total

129 (100.0)

Table 5

631 (100.0)

149 (100.0)

The mean difference of different weight group

Mean of difference (kg)

Below 10 kg

10-25 kg

Above 25 kg

-0.2969

0.005864

-2.2584

95% Confidence Interval for

Lower Bound

-0.4808

-0.1190

-3.1107

Mean of difference (kg)

Upper Bound

-0.1130

0.1307

-1.4061

-2.60 to 3.40

-5.80 to 7.60

-25.20 to 7.60

Range of difference (kg)
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equipment in emergency situations can be a difficult and
frust rat ing ex perien ce for emergen cy phy sician s and
paediatricians. This is evidenced by numerous resuscitation
aids designed to accomplish this task. Several reports has
mentioned techniques for estimating a child's total body
weight based on age, height, body habitus or even "hanging
leg" weight.
The Advanced Paedi atric Life Su pport t extbook has
ci ted metho ds for esti mati ng weig ht b ased on age.4
Formulas like B.W. (kg)= (age in years + 4) X 2 and B.W.
(kg)= 8 + (2 X age in years), were common ly coded for
b od y wei gh t s est i mat i on . Th ese est imati o n s were
inaccurate because of the variation in time of growth spurt
and nutritional status of different children. And in some
occasion wh en the ch ild 's age is not av ail abl e, these
formulas are no longer helpful.
In 1986, Garland et al. proposed a technique called the
devised weight estimation method (DWEM), which used
supine length and body habitus (slim, average or heavy)
to derive a table from which total body weight could be
est imated.5 6 1% o f estimati ons (N=2 58) mad e b y th is
method were within 10% or less of the actual known body
weights. It gave a reasonable satisfactory estimation but
the accuracy was subjected to individual's perception of
the body habitus.
Dr. Haftel an d a gro up o f anaesthetist s described a
method of using hanging leg weight for the estimation of
total b ody weight in 1990.6 They performed a stu dy on
anaesthetized children (N=100) by measuring both legs
and body weights with a spring scale. Percen tage error
an aly sis sh owed t hat fo r al l t hese chil dren, 73.7% of
estimations were within ±10% of the actual body weights.
This method was much more superior for children above
25 kg in which 90% of the estimated body weights were
within ±10% of their actual body weights. However, the
specific derived table on which the estimation depends is
not easily available.
Dr. Oakl ey p ub li shed a p aed i at ric resu sci tat io n
reference chart in 1988, in view of the poor performance
of junior hospital doctors in simulated cardio-respiratory
arrests of children.7 This chart enabled the attending doctor
to estimate the body weight of a child by referring to the
age or bo dy len gth th rough a curve. Th is chart gai ned
wi desp read accept an ce i n emergency d ep artmen ts.9
Unfortunately, the applicability of this chart in Hong Kong
children is still questionable.
Despite the above methods, length-based estimation is
still the commonest means for estimation of body weight
in emergency departments in Hong Kong. However, some
problems have been encountered on directly applying this
tape i n our local ity. First, the drug no menclature in the
Broselow tape i s not exactly the same as th at utilized in
Hon g Ko ng. Tran slat ion is so meti mes requ ired before
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application, for example, the name "Lidocaine" is used in
t he t ap e in stead o f th e more co mmon l y used n ame
"Lignocaine". Secondly, the drug preparation mentioned
in the Bro selo w t ape is sometimes di fferent fro m th at
available in our locality, for example, the recommended
p rep arati o n o f Atro pi n e i nj ect i on in th e t ape was
0.1 mg/ml inst ead of the standard of 0.6 mg/ml in Hong
Kong. This may create difficulties when we use the tape
i n ou r lo cali ty . In 1 99 5, Dr. Lo and h is col leag ues
suggested a modification of the Broselow tape to suite the
local dru g preference, avai lable drug p reparations and
protoco ls of their choices throug h a home made system
wi th comput er p ri nt -ou ts o f dru g do sage ch arts and
equipment size charts.10 Such a modification do es solve
part of the problems in which on t ime calculation and
correction is no longer necessary during critical situations.
Thirdly, as the Broselow tape was derived from the data
of American children collected fro m 1963 to 1975, the
accuracy of body weight estimations by directly applying
the tape in our locality is subjected to controversy. In 1995,
Dr. Leung et al present ed the bod y weigh t-for-heig ht
references of chil dren in Hong Kon g. The weigh t-fo rheig ht d at a of Hon g Ko ng chi ld ren were simil ar i n
distribution to those of the NCHS in 1979 but they are not
exactly the same. There are differences between the curves.
In p articu lar, bo ys in Hong Ko ng wit h body height s of
110 - 145 cm were slightly more obese as pointed out by
the authors.10
As th e Brosel ow tape was desi gned wit h the median
weights for body lengths, inherent errors in estimating the
body weights amount to the variations around the medians
are certain. Studies with Caucasians have been performed
to estimate these errors.1 It is the purpose of our study to
evaluate the accuracy of the tape and compare the Hong
Kong population with others.
In 1988, Dr. Lubitz et al described the method of body
weig ht est imati on by u sin g sup ine b ody l eng th in a
literature, using the Broselow tape that based on the nonlinear relationship of length to weight.1 They studied 937
American children in different centers with good overall
accu racy. From their stud y, they found that t he erro r in
body weight estimation was 10% or less i n 59.7% of all
children. The result of using the Broselow tape was even
better when applied to Hong Kong children in our study.
We found t hat the error of bod y weig ht esti mation was
10% or l ess i n 69 .5% o f all chil dren. Accordin gly, the
Broselow tape can provide reasonable satisfactory body
weig h t est i mat i on fo r ch il d ren i n Ho n g Ko n g i n
comparison with Dr. Lubitz's study.
On further evaluation of Lubitz's study, the Broselow
tape yielded errors in body weight estimation of 10% or
less in 55.9%, 65.0% and 49.5% of patien ts in the body
wei ght subgrou ps of less than 10 k g, 10 to 25 kg, and
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more than 25 kg respectively. But in our study that involved
children in Hon g Kong, the results are bett er in all three
weight subgroups. The errors in body weight estimation
were 10% or less in 56.6% of children in the study below
10 kg in body weight, 76.2% of children of 10 to 25 kg,
and 53.2% of children above 25 kg. It also demonstrated
that the relatively more accu rate result in our study was
not due to d ifference in distribut ion o f di fferent b ody
weight subgroups.
Un fo rtu natel y not many v al idati on st udi es of t he
Bro selow tape h ave b een performed in other countries
despite its popularity. They were carried out upon the initial
introduction of this tape, that is, in the lat e 80's, and the
subjects studied were Caucasians.
Hug hes et al present ed an other st udy i n Lo ndon in
1990.3 They compared the accuracy between nursing staff
estimatio n an d tape esti mat ion of body wei ght . Th ey
rep orted a differen ce in the means of -0 .017 k g in 139
patients. Regrettably, the result was anal yzed by l inear
correlation and the percentage error was not published.
In o ur stu dy, tape-est imated body weights were less
accurat e in children with body wei ghts less than 10 kg.
This can be explained by the relatively large increment in
body weight estimation in the Broselow tape in reference
to t he actu al body weight s of children , as th ere is onek il o gram i ncrement ov er each co n secut i ve sp ace.
Therefore small d ifference may make up large error in
estimation. Moreover, the data from NCHS was collected
from 1963 to 1975, in which the information from younger
child ren was co llected i n the earl ier part of this period.
That may explain the lower accuracy for those below 10 kg.
Fo r ch ildren more than 25 kg in body weight s, t he
decrease in accuracy in our study was most probably due
to th e wi de variat ions in bo dy habi tus of th ese old er
children. These were well shown in the previous scatter
diagram. Perhaps some modification to include the body
habitus as a variable in this weig ht subgroup sh ould be
considered in order to improve the accuracy, especially in
some extreme cases. In our study, we have found an 11
years and 6 months old child with an actual body weight
of 59.2 kg versus an estimated weight of 34 kg.
For those with bod y weigh ts bet ween 10 and 25 kg,
our study does show reasonable accuracy in estimation.
The error in body weight est imation were 10% or less in
76.2% of p atients and 15% or less in 90.3% of patients,
b earin g in mi n d t h at aro un d 4 .7 % o f est i mat i on s
(Tab le 4) have errors more t han 2 0%, an d the actu al
differences range from -5.8 kg to +7.6 kg. It may produce
significan t inappropriate drug dosage in those patients.

So we should be on t he alert for th ose pati ents who are
signifi cantly obese or malnourish ed and adjust ment by
the observer based on body habitus may be necessarily.
Informati on fro m a caretaker may be valuable in th ese
circumstances.

Conclusion
We concluded that the Broselow tape for estimation of
body weights in children is a simple, useful, and generally
accurate aid to emergency physicians and paramedics who
care for critically ill children, especially in settings where
ages are unknown and relatives are not available. This tape
provi des satisfactory body weig ht estimations in Hong
Kong children , especially when they wei gh between 10
to 25 kg.
Nevertheless, certain modifications of the Broselow tape
like drug nomenclature and d osage are necessary to suit
our locality and adjustment by observer may be necessary
in case of extreme body habitus.

References
1.

Lubitz DS, Seid el JS, Ch ameides L , Luten RC, Zaritsk y AL,
Camp bell FW. A ra pid method for estima ting d rug dosages
from length in the pediatric age group. Ann Emerg Med 1988;
17:576-81.
2. Lan oix R, Go lden J. T he f acilitate d pe diatr ic r esusc itation
room. J Emerg Me d 1999;17:363-6.
3. Hu gh es G, Sp ou de s H, Kov ar I Z, M illing to n HT. Ta pe
measu re to aid prescription in paediatr ic resusc itation. Arch
Emerg Med 1 990;7:21-7.
4. Ad vanc ed L ife Sup port Gro up. Adv ance d Pa ediatric Life
Suppor t - The Pra ctical Appr oach. Londo n:BMJ Publication
Group, 1993.
5. Garland JS, Kishaba RG, Nelson DB, Losek JD, Sobocinski
KA. A rapid and accurate method of estimating body weight.
Am J Emerg Med 1986;4:390-3.
6. Haftel AJ, Khan N, Lev R, Schonfeld N. Hanging leg weight
- a ra pid tec hn iq ue fo r estim atin g total b od y weigh t in
pediatr ic resuscitation. Ann Emer g Med 1990;19 :523-6.
7. Oa kle y PA. In acc ur acy an d d elay in de cision ma king in
pa edia tric resuscitation and a pr oposed refe renc e ch art to
reduce er ror. BMJ 1988;29 7:817-9.
8. Bu rke DP, Bowde n DF. Mod ified pae dia tric re suscitation
chart. BMJ 1993;306:1096-8.
9. Lo CB, Chan KH, Chik SC. A tape m easure to aid paediatric
resuscitation- modification for local use. HKJEM 1995;2:517.
10. Leun g SSF, L au JTF, Tse LY, Oppenhe imer SJ. Weight- forage and weight-for-height reference for Hong Kong children
from birth to 18 years. J Paed iatr Child Health 19 96;32:1039.

