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v. Seearate in space or time the energy being released 
from the susceptible structure 
Enlarging the shower stall so that the user may 

easily retreat from overly hot water is an example of this 
principle. The practice of adjusting the water temperature 
before stepping into the tub or shower illustrates how the user 
and the potentially damaging source of energy may be separated 
in time. 

VI. 
released and the susceptible structure • 
Impose a material barrier between the energv being 

Protective clothing, such as a helmet worn by a handi­
capped person or a child, serves as a material barrier between 
the user and a possible source of injury. Thermal insulation 
on exposed pipes or on faucets is another example of this 
intervention strategy. 

VII. 
structure which can be impacted 
Modify the contact surface, subsurface, or basic 

This strategy is realized by rounding and softening 
points, edges, and corners with·which people come into con­
tact. Its usefulness comes from two effects: first, a soft 
surface will spread force over a larger body area; second, 
to the extent that the impact surface exerts a retarding 
force over distance, it will spread the force over a longer 
time. Modification of faucets, shower heads, and other 
fittings or accessories are included in this strategy. 

VIII. Strengthen the living and non-living structure which 
might be damaged by energy transfer 
Ex~mples of this strategy are the training of 

soldiers and the pre-season conditioning of skiers. Because 
the~accident target group for the present study includes the 
enti~e population, it is not feasible to consider/the inter­
vention strategy of such a wide scale physical training pro-

. gram. 
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IX. Rapidly detE~ct and evaluate damage and counter its 
continuation and extension 

This procesi;; includes the generation of a signal 

that a response is required, the transmission, reception and· 
evaluation of the signal, and the delivery of an appropriate 
response. An alarm that notifies a reasonable person when a 

bathroom user has sustained an injury is an example of this 

strategy. 

x. All those measures which fall between the emergency 
period following the damaging energy exchange and the 
final stabilization of the process (including inter­
mediate and long term reparative and rehabilitative) 

This strateqy is included for completeness and lies 

principally in the province of the medical care system. 

XI. 

Xla. 

Affect the behavior, or performance, awareness, or 
control of the human elements involved, such that 
their active cooperation is enlisted in the preven­
tion or reduction of energy damage as outlined above. 

Educate the bathroom designer and user 

This strateqy is the first of three behavioral 

categories developed by the project team, distinguished from 
the ten of the above :system because they depend on action by 

the user for their effectiveness. ·Education includes the pro­

mulgation of·design standards, increasing the l,lSer's awareness 
of potential dangers, and the encouragement of skillful and 

responsible use of the energies present in the bathroom. 

XIb. Warn the user of the accumulation and potential release 
of damaging energy. 
Examples of this strategy include signs, labels, and 

the!mometers to measure water temperature. These strategies 

increase the user's awareness of his or her environment and 
requires conscious reactions to prevalent dangers. 
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XIc. Increase the user's control over the relernse of energy 
Examples from this category include any 1:.raining 

which specifically applies to the bathtub or shower area cir­
cumstance and which allows the "normalization" of the user's 
behavior in the environment (e.g., with the handicapped) or the 
establishment of new n,euro-motor skills (e.g., with children) to 
reduce susceptibility. 

The above classification system served nc>t only as a 
means of organizing the numerous intervention strategies but 
also as a means of generating new ideas and of ensuring full 
coverage of the topic of bathtub and shower accident preven­
tion. The list of 436 intervention strategies whic:h resulted 
from this investigation, however, was clearly too long to be 
useful, so a process of screening ensued. Intervention strate­
gies were screened on the basis of practicality of implementa­
tion and effectiveness in terms of potential savin,~s. 

2 
In 

addition, strategies addressed to the groups most 'rulnerable 
to bathtub accidents -- the elderly, children, and the handi­
capped -- were singled out for special attention. 

Participating in this screening process were manufac­
turers~ consumer representatives, and members of relevant govern­
ment and standards-setting groups. These individuals were given 
the opportunity to rea.ct to the findings of the study team at 
a conference. 3 The fe,asibility of new products implied by 
certain intervention strategies was also discussed, and areas 
in need of improved product testing were identified. 

The intervention strategies discussed in the following 
section thus are the result of a consideration of accident 
scenarios, a thorough examination of possible means of preven­
tincjtdamaging release of energy, and a screening process invol-

•'.-

ving' contributions from a range of interested par~Jes and 

researchers. 

2see economic analysis, Chapter 4. 

3Bathtub Safety Conference, March 5 and 6, 1975, Abt Associates, 
55 Wheeler Street, Cambridge, Massachusetts. 
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3.2 Approach 

The followin,g list describes the countermeasures 
·, 

which appear to be most feasible and potentially effective 

for preventing bathtub and shower injuries. Many of these 

countermeasures involve development of new products or modi­

fication of existing products. Where possible performance 

guidelines are suggested for these products. Section 4 will 
.,.~t-imr1t-P the potential benefits from each of these counter­

measures and will give some recommendations for implementation 

of these countermeasures, in the light of potential savings 

and the expected costs of implementation .. 

1~ Education of adults not to leave children unattended. 

2. 

Particularly for childhood fatalities due to burns or 

drowning, a strong correlation has been found between 

the absence of a responsible attendant and the injury. 

No product h.as been conceived which could address this 
problem as effectively as the continuous presence of 
a responsible attendant. 

Non-skid bathtub surface. Injuries involving slips 

and falls are best addressed by increasing the fric­

tional coefficient of the bathtub floor, either in 

original design or through retrofit devices such as 

a bathmat or applique. Performance guidelines for a 

slip-resistant surface should specify that the user's 

foot shall not slip when loaded with typical human 

weights of an angle to be determined. Test procedures 

for slip-resistance should include simulation of a wet 

foo!=,. The bathtub surface must also conform to stan­

dards for sanitation and cleanability. 

Mobility assists - handholds. Mobility assists such 

as handholds should be locRted to facilitate entry 
exit from the tub and change of position from sitting 

and standing. In addition to proper placement require-
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4. 

5. 

ments, performance guidelines should specify 

stability under a certain load. Handholds serve 

the function both of preventing slips and pre­

venting a slip from leading to a fall. 

Increased resilience of bathtub surface. To prevent 

a fall from causing serious injury, the impact suface 

may be made softer, either in original design or 

through a retrofit device such as a cushion. The tub 

edge, which is most frequently the impact. surface, 

is particularly suitable for retrofit with a padded 

surface. Performance guidelines should specify 

a required module of elasticity, and sanitation 

standards must also be met. Testing is nec-

essary to determine the effectiveness of increased 

resilience. 

Design tub edge with greater radius of curvature. 
Injuries resulting from contact with the tub edge may 

also be reduced by reducing the angularity of the tub 

edge. Comparison of s~verty of injuries incurred 

from varying tub edge designs is necessary. 

6. Seats in showers and tubs. A seated bather has 

virtually eliminated the possibility of slipping and 

falling. For some users, straps connected to the seat 

may be necessary to stabilize their position. Seats 

should be designed so that the user may be seated 

securely and so that the seat does not present an 

obstruction. 

7. Flexible shower hose {"telephone shower"). The use 

of a European-style flexible shower hose enables the 

bather to shower in a sitting position, thus reducing 

the likelihood of slips and falls. A pefformance 

guideline for this device should specify a reasonable 

length, based on anthropometric research, and an anti­

siphon feature. 
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8. Add-on tub e'.d'ge. A device designed to effectively 
raise the tub edge would serve to prevent the chil­

dren from entering the tub unattended and also to 

encourage adults to enter from a sitting position. 

9. Visual display of water temperature. A thermometer 
or other means of communicating water temperature 
visually may be incorporated in original tub design 
or a retrofit item. The purpose of such a device is 

to warn the user of water which is too hot. 

10. Enlargement of shower Stall. Enlarging the shower 
stall provid.es room for retreat for the user who is 

surprised by a burst of hot water. Anthropometric 

research sh<:>Uld lead to determination of desirable 

size. 

11. Placement o:f fittings to maintain user's balance. 
Placement of water faucets or drain so that the user 
must stretch and bend excessively presents greater 

opportunity for slips and falls. Analysis of move­
ments and body size is required to establish guide­

lines for fittings placements. 

12. Encourage easy discrimination between hot and cold 
water faucets. Consistent placement, labels, color 

codes, and differentiation in shape or texture may all 
be used to aid the user in discrimination between hot 

and cold water faucets, thus helping to prevent burns 

and scalds. 

13. "Child-proof" faucets. Faucets which cannot easily 
be_used by children, either because physical strength 

or a comple:x movement is required, will help prevent 
misuse of the bathtub by children. Performance guide­
lines must specify that the faucet must:C'remain readily 

accessible to adults, including the elderly. 
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Add-on tub edge. A device designed to effectively 

raise the tub edge would serve to prevent the chil­

dren from entering the tub unattended and also to 

encourage adults to enter from a sitting position. 

Visual display of water temperature. A thermometer 

or other means of communicating water temperature 

visually may be incorporated in original tub design 

or a retrofit item. The purpose of such a device is 

to warn the user of water which is too hot. 

l0. Enlargement of shower stall. Enlarging the shower 

stall provides room for retreat for the user who is 

surprised by a burst of hot water. Anthropometric 

research should lead to determination of desirable 

size. 

11. Placement of fittings to maintain user's balance. 

Placement of water faucets or drain so that the user 

must stretch and bend excessively presents greater 

opportunity for slips and falls. Analysis of move-

ments and body size is required �� ��������� ������ 
lines for fittings placements. 

12. Encourage easy discrimination between hot and cold 

water faucets. Consistent placement, labels, color 

codes, and differentiation in shape or texture may all 

be used to aid the user in discrimination between hot 

and cold water faucets, thus helping to prevent burns 

and scalds. 

13. "Child-proof" faucets. Faucets which cannot easily 

be used by children, either because physical strength 

or a complex movement is required, will help prevent 

misuse of the bathtub by children. Performance guide­

lines must specify that the faucet must remain readily 

accessible to adults, including the elderly. 
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20. Floatable neck ring for children. A neck ring which 

would prevent a child's head from going underwater 

would be highly effective in preventing drowning. 

of children. 

21. Harnesses. While toe inconvenience associated with 

a harness would make it impractical for many users, 

certain incapacitated users would find it valuable 

in preventing slips and drownings. Such a harness 

should be designed to provide a minimum of interference 

~~th the bathing process. 

22. Alarms. Alarms which warn persons in other parts 

of the house or the rescue squad when an accident 

has occurred will aid in fast treatment of the injury. 

23. Telephone or intercom in bathroom. Locating a tele­

phone or intercom in the bathroom will help in quick 

alert when an injury has occurred, as does an alarm. 

24. First aid mcLterials and doctor's phone number displayed. 

The availability of first aid materials will help 

reduce the severity of injuries through immediate 

treatment. 

25. Display of E?ducational messages. Signs on bathroom 

products or placed around the bathtub area may serve 

as an educational device and as a reminder to users 

of safe bathing practices. 

These countermeasures suggest three major areas in 

which improved product testing is required: 

• 
• 
• 

slip resistance 

anti-scald devices 

resilience 

These three areas appear to be most promising for improvement 

in terms of product s.afety. 
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'4. 0 ECONOMIC ANALYSIS 

Two major economic tasks were performed for this 
bathtub/shower accident study. The first task, a prioritiza­
tion of bathtub/shower accident factors, was performed during. 
Phase I of the study. The second, a cost/benefit analysis of 
alternative ·intervention strategies, was performed during Phase 
III and was based upon a cost/benefit methodology developed 
during Phase II. The prioritization of bathtub/shower accident 
factors involved the utilization of severity numbers to reflect 
the relative severity of accidents containing a particular 
factor; however,. the selection of the severity numbering scale 
was arbitrary and unrelated to the social economic costs of an 
accident. The cost/benefit analysis estimated the relative 
savings 1 of alternative intervention strategies, aggregated 
across bathtub/shower causal factors; the benefit (savings) 
from each intervention strategy were represented in dollar 
terms, so that they could be compared with rough estimates of 
the costs of implementing that countermeasure. 

In this chapter, we shall first introduce the National 
Electronic Injury Surveillance System (NEISS) materials that 
proved to be such an integral part of the factor prioritiza-
tion and the cost/benefit analysis. Then we shall present 
the factor prioritization methodology and the actual prioriti­
zation. Finally, we shall introduce the cost/benefit methodo­
logy and summarize the findings of the subsequent cost/benefit 
analysis. 

4.1 The National Electronic Inju Surveillance S stem 
NEISS 

The National Electronic Injury Surveillance System 
(N~ISS) is operated by the Bureau of Epidemiology/of the Con­
sumer Product Safety Commission. NEISS provides three types 

1The costs of implementation were not subtracted out. 
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4.0 ECONOMIC ANALYSIS 

Two major economic tasks were performed for this 
bathtub/shower accident study. The first task, a prioritiza­
tion of bathtub/shower accident factors, was performed during 
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accident. The cost/benefit analysis estimated the relative 
savings* of alternative intervention strategies, aggregated 
across bathtub/shower causal factors; the benefit (savings) 
from each intervention strategy were represented in dollar 
terms, so that they could be compared with rough estimates of 
the costs of implementing that countermeasure. 
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Electronic Injury Surveillance System (NEISS) materials that 
proved to be such an integral part of the factor prioritiza-
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of data. First, NEISS provides broad national accident 
frequency and mea~ severity estimates for several hundred 
household product categories (including bath and shower 

structures). These estimates are derived from a second NEISS 
source, NEISS survey data, which is gathered from 119 statis­
tically selected hospital emergency wards. Detailed accident 
information, including age, sex, injury diagnosis, body part 
injured, and hospital disposition breakdowns of the victims, are 

available from the NEISS survey data for each household pro­
duct category. The third source available is a set of in-depth 
case studies of a sele:cted sample (based on severity) of the 
accidents reported in NEISS survey data (within each household 

product category). 

It became re!adily apparent from our literature search 
and from discussions with Blue Cross and insurance actuarie_s 
that by far the most comprehensive and most accurate data on 
bathtub and shower area accidents were those supplied by NEISS. 

For .the period July 1, 1972 - December 31, 1973, NEISS 
received 3,739 emergency reports of bathtub and shower acci­
dents. It is assumed that this NEISS survey data is represen­
tative of accidents occurring in the United States as a whole 

(and it is on this asm1mption that national accideilt frequency 
and severity estimates are based), but even within each sample 

area, it is reported that somewhat over 50% of the accidents 
that occur are not inc::luded in the NEISS survey data. Quite 
probably, most of the unreported accidents are taken to the 
family physician or go untreated; almost certainly, these acci­

dents are less severe, on the average, than the NEISS survey 
data. Some unreported accidents may go directly tc) hospital 
-admittance, to hospital special clinics, or to special insti­
tut~on infirmaries; the severity of these, relative to NEISS 
survey data, is unknown. Finally, a few deaths re:iated to 

·:::-

bathtub and shower structure may not go to the emergency ward; 
clearly these cases are more severe than the "average" NEISS 
survey report. Thus, representativeness of the NEISS survey 
data is not guaranteed; however, it is the least biased and 

most accurate data available . 
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tically selected hospital emergency wards. Detailed accident 
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injured, and hospital disposition breakdowns of the victims, are 

available from the NEISS survey data for each household pro­

duct category. The third source available is a set of in-depth 

case studies of a selected sample (based on severity) of the 

accidents reported in NEISS survey data (within each household 

product category). 
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and from discussions with Blue Cross and insurance actuaries 

that by far the most comprehensive and most accurate data on 

bathtub and shower area accidents were those supplied by NEISS. 

For the period July l, 1972 - December 31, 1973, NEISS 

received 3,739 emergency reports of bathtub and shower acci­

dents. It is assumed that this NEISS survey data is represen­

tative of accidents occurring in the United States as a whole 

(and it is on this assumption that national accident frequency 

and severity estimates are based), but even within each sample 

area, it is reported that somewhat over 50% of the accidents 

that occur are not included in the NEISS survey data. Quite 

probably, most of the unreported accidents are taken to the 

family physician or go untreated; almost certainly, these acci­

dents are less severe, on the average, than the NEISS survey 
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rmontTY JNOF.X FOR INJURY ·; 
CLl\SSJF1CATlON 

I lnjufJ Dla,:no$ls and Injury • tn;u,y Diaennsis and Injury 

Ct~• Dody Vart Code Oau Dody l'ut Code 

• All Fabl Injuries Amruutlon-F'ac:e S076 

I 
Concusiun of Brain-All rarts of 11<,dy• s,as ., tlo\ritaliTed .. 6" Levels Con.:ussion or Br:iin-'lS-~~ of Uody• Sla4 
Ncn·c l>;imasc-AII p:irts or Uody 611S 

• l'ortlttn Podt-'lS-~o1c, of Body 5684 Ncr,,t D~marc-2S·SO';,, of l!ody 6184 
,l\mputation-2S·50% of !Jody 5084 Crushini:-Lowrr Trunk 547') 
Amputation-,\11 l'~•u or Dody SOBS Ori:an Injury-All parts or Body 628S 
Burn or Scatd-2S-S07. .:>f Uody 5184 Crushini:-Hc:id S47S 
llurn or Sc:ild·•Atl part~ of Dody $18S Crushins-F~cc 5476 
Cruihing-H-5(J% or Uotly 5484 Crushini:-Uprcr Trunk and Neck 5478 
Cn"hing-NI r~rls of Dody S485 Am1lut31ion-l.owcr Trun>:• S079 
Am1•ul3tion-llpri:r trunk and n~ck 5078 Orc:in lnjut)·-25-50~ or Dodv 6lS4 
Ams,ut:ition-Hcad $('75 Ori;an lnjury-t·acc 6210 
Fr:,clurc-AII parts or Dody 5711) fraclure-Uppcr Trunk and Neck 57?& 
J'r:icture-25·50~ of Dody S784 1-·,aclure-Hud 5115 
Amrutation-E)'c 5077 Fnclure-F3CC 5776 
Burn or &:ild-Eyc 5177 Concus~ion of Brain-Eye• 5277 
Crushini;-Eyc 5417 Nerve Damai;;:-Eyc 6177 
Avulsion-All p,rfs of Dody• 728S Avulsion-Head 727S 
Avulsion-25-SC/% of Bo<ty• 7284 Avulsion-Llppt'r Trun'- and Neck 7278 
Hcmatoma-AII rart, of !Jody S885 Avulsion-Face 7276 
J1~m3tom1-2s-sos, or Body 5884 Hematoma-Head 5875 
AmpuUlion -1.owcr l::xtremilies & Ankle 5081 Hem:itom:i-Upper Tr .. nk and Neck 5878 
Crushin11-Lowcr Extremities&. Ankle 5.t31 Hematoma- F~ce 5876 

I Amputation-Feet 5(.,83 N~rve Oama~c.--Lower El.lrcmiri~ and Ankle 6181 
Crushing-n~el S483 Nerve Damarc-Feet 6183 
rort"i~n Bod>·-AII p.:irts of Body S685 Foreign Dody-Head S67S 
Laccratiori-AII pans of Oody 5985 l'ortiiin Dody-Upper Trunk and Neck 5675 

I 
l,.accr:ition-1S-SO% of BoJy 5984 Foreii;n Dody-Face 5616 
ru,u::-.i~ •4\:: p,w;t:. o.f nod;· 5iss Nerv«o Damas .. -HauJ, 6iSl 
; ....... ·.u.:1.-.t~~·SC:;, c.,f .;..,.J, G:3=:-~ Nerve IJ.1ul.a~~-t,;pp.:1 E:..ue1niliQ 6' ,v,;s., 61i>G 

Oislo-:ttion-All p:irts of Body• 5585 Cell 03mai;c-Head 737S 
Oi:;loC'alion-2 5.507<. of Dociy• 5584 Cell Damarc.--Uppcr Trunk and Neck 7378 
Ampulation-Upr,er Exhemities and Wrist 5080 Cell Damage-Face ?376 
Crushil'i;-l:pper E);_tremilies and Wrist • 5480 Organ Injury-Lower Tru!lk 6279 
Amputation-I lands 5082 Fracture-Lower Trunk S779 
Crushing-}hnds $482 A\·ulsion-Eyc 7277 
Cell Dam3gc-AII rarls of Body 738S Cell Damag,:,-Eye ?377 
Cell Oama11.:-,S-50% of Body 7384 
Contusions :ind Al:>r.isions-AII parts of 13ody 5385 
Contusion! and Abrasions-2S·SO';"'!', or Dody 5384 4 Dermatitis-All p:irts of Body ?48S 
Strain or Sprain-All part~ or Body 648:i Dcrma1ilis-'25·50'io of Dody ?484 
~train or Srra,n-25-S0% or Dolly 6484 Ori:in Injury-Eye 6277 
Anoi,;ia-All rarts or Dody 6585 Fracture-Eye• S777 
Drownini-,\11 ports of Body 668S An1lsion-J.ower Trunk 7279 
t:Jectric Shock-All parts o( body 6785 flemalom;i-Lowc.-c Trunk 5879 
l'oisonint-All parts of llody 6885 H.ematoma-Eye 5177 
Submcl'ion-All parls of Dody 698S Laceration-Eye 5977 - l'uncturc-Eyc 6377 

Dislocation-Eye• 5S77 

I 
s Concusion of Brain-Head S2?S fo:e-i;:n Dody-1.owcrTrunk 5679 

Concu~.don or Ilr;iln-Uppcr Trunk and l.acer.ltion-Lower Trunk 5979 

Neck• 527S l'unclurt--1.owtr T1unk 6379 

Concus..•lC19 of l\rain-Facc• 5276 l>ish>Cation-Lowcr Trunk 5S79 

Ncrv~ l'l:arnace-llc:id 617S Orr.:tn Jnju;y-Upper Extremities and Wri$t• 6'180 

~ Nern O.:un3!!,<-Urrcr Trunk ~nd Neel; 6178 Ori:an lnju1·y••H;in&• 6282 

Ncn·c l>am~i:e-f,1ce 6176 Ori:an lnju11··•l.owcr F.xlrciniliu a·nd Ankk" 6281 

Concu~,ion or l!rain--Lower Ei.tremitic5 and Or~an l1oj11ry-1-'eel" 6283 

Anlde• S281 Laccrat ion-I I c-3d 597S 

Concu~sio:, uf llrain-Fcd• S283 L:,c,:r~liQn-tlppcr Trunk :.nJ Neck 5978 

Conn,.,inn of llr;1in-Uppcr f.1;tumill,s and J.J1ccrati<Jn-racc 5916 

W1h1• S280 
C."oncus,ion ,,r Drjin-Uand,• 52112 
l'u111,1ur~-ll,ad 6375 Avul~iun -I.nw,·r.J'.~t•~mitio. anJ .l\n};..lc ?181 

l'unuu,_.-Upp~r T,unk and Nrck 6318 
:,. . Avubion-· Fct>I 7283 
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PRIORITY INDEX FOR INJURY • � 

CLASSIFICATION 

I 
injury Diagnosis and Injury Injury Diagnosis and Injury 

C1ass Body Part Code Cass Body Part Code 

• All Fatal Injuries Amputation-Face 5076 

I 
Concusion of Br3in-Al! parts cf Body* 5235 

3 Hospitalized "6" Levels Concussion of Brain -25-s0% of Dody* 5284 
Nerve Damage-All parts of Body 6185 

6 Foreign Dody-25-s0% of Body 5684 Nerve Damage-25-50,% of Body 6184 
Amputation-25-50% of Body 5084 Crushing-Lower Trunk 5479 
Amputation-All Parts of Dody 5085 Organ Injury-A!l parts of Body 6285 
Burn or Scald-25-507% of Body 5184 ©rushing-Head 5475 
Burn or Scald·-All parts of Body s185 Crushing-Face 5476 
Crushing-25-50% of Body 5484 Crushing-Upper Trunk and Neck 5478 
Crushing-All parts of Body 5485 Amputation-Lower Trunk# $079 
Amputation-Upper trunk and neck 5078 Organ Injury-25-509% of Bodv 6234 
Amputation-Head 5075 Organ Injury-Face 6270 
Fracture-Al! parts of Body 5785 Fracture-Upper Trunk and Neck 5778 
Fracture-25-50,4 of Dody 5784 Fracture-Head 5775 
Amputation-Eye $077 Fracture-Face 5776 
Burn or Scald- Eye 5177 Concussion of Brain-Eye® 5277 
Crusliing- Eye 5477 Nerve Damage-Eye 6177 
Avulsion-All parts of Dody* 7285 Avulsion-Head 7275 
Avulsion-25-S0% of Body* 7284 Avutsion-Upper Trunk and Neck 7278 
fHematoma-All parts of Body 5885 Avulsion-Face 7276 
lematoma-25-5Ok of Body 5884 Hematoma-Head S875 
Amputation-Lower Extremities & Ankie 5081 Hematoma-Upper Trunk and Neck 5878 
Crushing-Lower Extremities & Ankle 5.181 Hematoma-Fsce 5876 

I 
Amputation-Feet 5683 Nerve Damage-Lower Extremities and Ankle 6181 
Crushing-ieet 5483 Nerve Damage-Feet 6183 
Foreign Body-Al! parts of Body 5685 Foreign Body-Head 5675 
Laceration-Alt parts of Body 5985 Foreign Body-Upper Trunk and Neck 5673 

I 
Laceration-25-S0% of Body 5984 Foreign Dody -Face 5676 
Fu«cieis ·A � pa;ts of Body 6335 Nerve Damage-iands 6182 
i "as.uit-25.50% of Lod} G334 Nerve Damage-Uppei Exitemities & Wrist 6160 
Dislocation-All parts of Body* s585 Ceil Damage-Head 7375 
Dislocation-25-50;% of Dody* 5584 Cell Damage-Upper Trunk and Neck 7378 
Amputation-Upper Extremities and Wrist 5080 Cell Damage-Face 7376 
Crushing-Upper Extremities and Wrist - 5480 Organ Injury-Lower Trunk 6279 
Amputation-1lands 5082 Fracture-Lower Trunk 5779 
Crushing-Hands $482 Avulsion-Eye 7277 
Cell Damage-All parts of Body 7385 Cell Damage-Eye 7377 
Celi Damage-25-50% of Body 7334 
Contusions and Abrasions-All parts cf Body 5385 
Contusions and Abrasions-25-50,% of Body 5384 

4 Dermatitis-Al! parts of Body 7485 
Strain or Sprain-All parts of Body 6485 Dermatitis-25-50% of Body 7484 
Strain or Sprain-25-50% of Body 6484 Organ Injury-Eye 6277 
Anoxia-All parts of Body 6585 Fracture-Eye® 5777 
Drowning-All parts of Body 6685 Avulsion-Lower Trunk 7279 
Electric Shock-All parts of body 6785 Hematoma-Lower Trunk 5879 
Poisoning-All parts of Body 6885 Hematoma-Eye 5877 
Submersion-All parts of Body 6985 Laceration-Eye 5977 

- Puncture-Eye 6377 
Dislocation-Eye* 5577 

1 
S Concusion of Brain-Head 527s Foreign Body -Lower Trunk 5679 

Concussion of Brain-Upper Trunk and Laceration--Lower Trunk 5979 

Neck* 5278 Puncture-Lower Trunk 6379 

Concussio@ of Brain--Face* 5276 Dislocation-Lower Trunk 5579 

Nerve Damage-Head 6175 Organ Injury -Upper Extremities and Wrist* 6280 

a Nerve Damage-Upper Trunk and Neck 6178 Organ Injury-·Hands" 6282 

Nerve Damage-Face 6176 Organ Injuiy --l.owcr Extremities and Ankle# 6281 

Concussion of Brain--Lower Extremities and Organ Injury-Feet* 6283 

Ankle* 5281 Laceration-Head 5975 

Concussion of Hrain-Feet# 5283 Laceration-lUpper Trunk and Neck 5978 

Concussion of Hrain-Upper Extremities and Laceration-Face 5976 

Wtist• 5280 
Concussion af Bruin-lands* $282 
Puncture-1lead 6375 Avulsion -I.ower.Extremities and Ankle 7281 
Puncture-Upper Trunk and Neck 6378 Avulsion- Feet 7283 
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Injury Di:ii:no~is :ind Injury Injury Di:l~nosis and Injury 

I Ons Dody l'arl Code Cl:iss Dody rart Code 

' l'unctur"-Fnce 6376 l-f('m3toma-Lowcr F.xtremitie, and Ankle 
;.~ 

5881 ·' ~! 
llhhKation--1 l~ad• 5575 lkmatom:11-fccl $88] 1 

I Oisloc:olion-Uppcr Trunk and Neck 5578 Fr3cture-Lowcr i;,.,cremitics and Anl;Jc $781 I 
' l>i~lontion- Face S576 Fr:ic lure- 1:ccr 57113 ~ 

('cll DJm:•r.c-1.owcr Trunk 7379 Contusions :ind Abrasions-Head 5l7S 
llurn or S.:alJ- FJcc S1'1'• Contusions :ind Abra~ions-UrrerTrunk and 
Uurn ur Sc:ilJ-11,:nd 5175 Neck S378 
l\urn or Scald- U1,pcr Trunk :ind Neck SJ78 Contusions :ind Abrasions-Face 5376 
llurn or Scnld-Lowcr Trunk S179 Str:iin or Sprain-find• 6475 
Uurn or Sc:ilJ-llrrcr J'.).llcmi1iM and Wrist S160 Strain or Sprain-UrpcrTrunk and Neck 6473 
Burn or Scald-Lower Extremities and Ankle 5181 Str:i.in or Srrain-Face• 6476 
llurn or S<"ald-Hands 5182 Fracture-Upper Extremities and Wrist Si80 
J)urn or S<"alJ-Fetl 5183 f'raclure-H;mds 5782 
Concussion of Urain-Lowcr Trunk• 5279 Avuhion-Urper EKtrcmitics and! Wrist 72110 

Nerv<' l)amai:c--Lower Trunk 6179 Avulsion-,.Hands '12112 
Orpn lnjury-Uprcr Trunk and Neck 6278 Hcm:i.loma-Uppcr l::xlrcmilies and Wrist S880 
Organ lnjuq·-lfc3J 6l7S Puncture-Uprcr Extremities and Wrist 6380 
tkmalomJ-H:inJs S882 Puncture-H:inds 6382 
Ccll D:11nar.c-Lowcr £."<lrtmitics :ind Ankle 7381 Dislocation-Upper F.x1rcmi1ies and Wrist 5S80 
Cell fl:im:ir.e- Feet 7383 Disloc:ition-Hand3 5582 
Cell o,m:,r,e-Uppcr Ex1remilics anJ Wrist 7380 
Cell DJmai;e-HanJs 7381 l· Contusions and AbrMions-Lowa:r Extreml-

ties and Anl-Je 5381 
2 Dermatilis-llcad 7475 Contusions ;ind Abrasions-Feel 5383 

I Drrm:ilifo-Ur-pcr Trunk and Neck 7478 Strain or Sprain-Lower Extremi:ties and 
01.'fm.>lilis-F:i(e 7476 Ankle 648f 
Con1u,ions and AbrJsions-Lower Trunk S379 Strain or Spr.iin- Feet 64&3 
Slrairr or Spr:iin-Lower Trunk 6479 DermaHlis-Lowc,r Extremilics and Ankle 7481 

I 
l>ormatilis-Lowcr Trunk 7479 Dermatilis-Feet 7483 
r u,.., ;b" u...,~ ,· -r:,·.:: 567? Contusions an<i Abrasions-Upper C:xtremi-
Cu,1,"'~;v""" ..,.,.J A~1r-,..;.iun~-I:)·~ 53'1? ties and Wris1 SJISll 
Slr:iin or Spr3:r:-Ere• 6477 Cor.!usions :ind Abrosions-Hands 53S7 
Dcrm:,1i1is-£ye 7477 Slrain or Spr:iin-Uppcr Extremi:1ics and 
J~orcir.n Uody-Lowcr Exlremities and AnlJc S6S1 Wrist 6480 
Forcii,:n Uody-(:c~! 5633 Slrain or Sprain-Hands 6482 
L;,.ccratinn-L,,wcr I::xc,cmilits and Ankle 5981 D<•rnutitis-Upp,:r Eittremitics and Wrist 1480 
L~(cralion--recl 5983 Derm:i.titis-Hands 7482 
Dhloca1ion-Lowcr 1::,-;tremities and AnlJe SS81 
Oi$location-Fect 5583 0 Any di:ignosis body p.art code including the numbers 
l'un.:111re- Lower Ex lremilics and AnkJe 6381 70, 7 l. 66 Of 87-
l'unclurc- Feel 6383 
l'orci,~n llody--Urrcr Ex Ire mi tics and Wrist 5680 
i>c,,citn llody-llan<l.~ 5682 
l..i~cration-Uppcr Extremities and Wrist 5980 •Di3gnosis body p:trl combin;,.rlon exfrernely unlikely or 

L:iccralion-llands 5982 im possibl •-

-
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injury Diagnosis and Injury Injury Diagnosis and Injury 

12ss Body Part  Code Class Dody Part Code 

Puncture- Face 6376 Hematoma - Lower Extremities and Ankle 5881 

Dislocation-- Head * 5575 Hematoma - Feet $883 

I 
Dislocat ion - Upper Trun k  and Nec k 5578 Fracture- Lower Extremities and Ankle $78 I 
Dislocation- Face $576 Frac ture-Feet 5783 

Ccll Damage- Lower Trunk 7379 Contusions and Abrasions-Head 5375 

Burn or Scal d - Face 5 1 76 Contusions and Abrasions-Upper Trunk and 
Burn or Scal d - Head $175 Neck 5378 

Burn or Scald - Upper Trunk and Neck SJ 78 Contusions and Abrasions-Face 5376 

Burn or Scald-Lower Trunk 5 1 79 Strain or Sprain-Head* 6475 

Burn o r Scald-U pper Extremities and Wrist 5 1 60 Strain or Sprain-Upper Trunk and Neck 6478 

Burn or Scald - Lower Ex t remities and Ankl e  5 1 8 1  Strain o r  Sprain-Face* 6476 

Burn or Scald -Hands 5 1 82 Fracture- Upper Extremities and Wrist 5780 

Burn or Scald - Feet S 1 83 Fracture-Hands 5782 

Concussion of Brain- Lower Trunk® 5279 Avulsion-Upper Extremities and Wrist 7280 

Nerve Damage-Lower Trunk 6 1 79 Avulsion-Hands 7 282 

Organ Inju ry- Upper Trunk and Neck 6 278 Hematoma-U pper Extremities and Wrist 5880 

Organ Inju ry-Head 6275 Puncture-Upper Extremities and Wrist 6380 

Hematoma- Hands 5882 Puncture-Hands 6382 

Cell Damage- Lower Extremities and Ankle 7381 Dislocation-Upper Extremities and Wrist 5 5 80 

Cell Damage-Feet 7383 Dislocation-Hands $ 5 82 

Cell Damage- Upper Extremities and Wrist 7380 
Cell Damage-Hands 7382 1 Contusions and Abrasions-Lower Extrem!-

ties and Ankle $381 

2 Dermatit is-Head 7475 Contusions and Abrasions-Feet 5383 

I 
Dermatit is -Upper Trunk and Neck 7478 Strain or Sprain-Lower Extremities and 
Dermatitis - Face 7476 Ankle 6481 

Con tusions and Abrasions- Lower Trunk 5379 Strain or Sprain- Feet 6483 

Strain or Sprain - Lower Trunk 6479 Dermatitis-Lower Extremities and An kle 748:  

I 
Dermatitis-Lower Trunk 7479 Dermatitis-Feet 74 83 

oeisn Dwus-Lye 5677 Con tusions and Abrasions-Upper Extremi-
Cvnusiva> ana Abrasions-Eye 5377 ties and Wrist $380 

Stra in  or Sprain - Eye * 6477 Contusions and Abrasions- Hands 5382 

Dermat i t is- Eye 7477 Strain or Sprain-Upper Extremities and 
Foreign Body- Lower Extremities and Ankle 56 8 1  Wrist 6480 

Foreign Body-Fcct 5683 Strain or Sprain -Hands 6482 

Laceration- Lower Extremities and An kle 598 1 Dermatitis-Upper Ex tremities and Vrist 7480 
Lacera t ion - Fect 5983 Dermatitis-Hands 7482 

Dislocation- Lower Extremities and Ankle 5 5 8 1  
Dislocation - Feet 5583 0 Any diagnosis body part code including the numbers 
Puncture- Lower Extremitics and Ankle 6381 70, 7 1. 86 or 87. 
Puncture- Fcct 6383 
Foreign Body-- Upper Extremities and Wrist 5680 
Foreign Body - Ha nds 5682 
Laceration- Upper Ex tremities and Wrist 5980 *Diagnosis body part combination ex tremely unlikely or 

Lacerat ion- Hands 5982 impossible. 
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DETEEMINl\'rION OP SEVEnITY 

SEVERITY SEVERITY 
~GORY NUMBER 

I 1 plus 10 10 

I. 2 plus 20% ,of level 10 12 

3 plus 40% ,of level 12 17 

4 plus 80% ,of level 17 31 

5 plus 160% of level 31 81 

6 plus 320% of level 81 340 

7 plus 640% of level 340 2516 
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SEVERITY 
CATEGORY 

1 
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3 
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DETERMINATION OF S EVERITY 

SEVERITY 
NUMBER 

plus 10  10  

plus 20% o f  level 1 0  1 2  

plus 40%  Of level 12 17  

plus 8 0 % Of level 17 31 

plus 1 6 0 %  of level 3 1  8 1  

plus 3 2 0 %  of level 8 1  3 4 0  

plus 6 4 0 %  of level 34 0 251 6 
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For each of the tasks required during this study --
for accident prior~tization, for scenario generation, and for 
intervention strategies -- we felt that we required more 
information concerning the entire accident process and the para­
meters surrounding the victim and the accident environment than 
were available from the NEISS survey data. Hence, we turned to 
the 256 in-depth case studies of bathtub and shower accidents. 
The le~el of detail in the NEISS case studies was so reiuarkable, 
and so superior to any other source, that we decided to develop 
a complete set of variables related to the accident which could 
be used in accident prioritization and later, in scenario gene­
ration and in devising intervention strategies. 

In addition to the NEISS data, the National Electronic 
Injury Surveillance System has developed two valuable devices 
for estimating the severity of any accident. These two devices 
are the NEISS ·Injury Classification and the NEISS Frequency-
Severity Index. The l'~·EISS Injury Classification, c::1,mm~ri 7-Pli in 
Table 4-1, categorizes injuries into one of seven classes of 
increasing severity, based upon the body parts inj1.1red and the 
medical diagnosis. (Former Injury Class 8, of all fatalities, 
has now been incorporated into Injury Class 7.) The relative 
severity of the seven injury classes has been estimated by the 
NEISS Frequency-Severity Index as a geometric progression, which 
is displayed in Table 4-2 2 . The selection of the severity number 
base is arbitrary and has no economic significance. Only the 
relationship of the numbers between classes is important. 

2This index is based upon the joint efforts of physicians, 
nurses, engineers, economists c:lnd government representatives. 
It should be noted that the function of both the NEISS Injury 
Classification and the NEISS Frequency-Severity Index is to 
assist in the selection of injuries for investigation; the 
Bureau of Epidemiology formally disclaims that they provide 
an indication of the total severity of the injury. 
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4.2 Bathtub/Shower Accident Factor Prioritization 
Methodology 

An understanding of the bathtub/shower a◄::;cident 

prioritization methodology requires consideration of each 
of the three critical elements of the prioritizdtion -- the 
factors to be prioritized, the frequency with which these 
factors occur, and th,e severity of the accidents w.ith which 
these factors are associated -- in relation to the uitimate 
purpose of this effort, which is to maximize the reduction in 
the social cost of bathtub and shower accident per interven­

tion dollar spent. 

The first element of the prioritization, the factors 
to be prioritized, is normally taken for granted, since usually 
the factors to be prioritized are exclusive, exhaustive,, and 
involve the same level of abstraction. None of these desirable 
features were present or possible in the case of bathtub and 
shower accident prioritization factors. The reason is that 
the ultimate goal of the prioritization is to help develop and 
select intervention strategies, which themselves are neither 
exclusive nor (necessarily) exhaustive nor involve the same 
level of abstraction. As a result, bathtub and shower factors 
were selected for prioritization only if, in addition to receiv­
ing significant weight in the accident phenomenon, they were 
considered to be releivant to any possible intervention strategy. 

An example might help explain the impossibility of 
selec~ing exclusive prioritization factors with a similar level 
of abstraction. Suppose a five year old boy is left alone in 
the tub and, while playing there, slips and falls on the slippery 
procelain tub bottom and hits his head on the very hard por­
celain tub bottom. Several intervention strategies come to 
mift'd. One strategy might replace the porcelain tub bottom 

~-
with a less slick sui::-face in order to prevent the.,,,pritical inci­
dent (slip and fall). Another strategy might be to replace 
the porcelain tub with a "softer" surface so that if a slip 
and fall occurs, the resulting injury will be less severe. 
Both of these strate9ies are reasonable, and conceptually are 
far different, but they arc not exclusive: in fact, they both 
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involve the identical factor, the porcelain bottom of the tub. 
Now consider a third possible intervention strategy, that 
of educating the parent to supervise young children in the 
bathtub. -(We can ignore for the moment the fact that how we 
define a young child or dependent requiring supervision mater­
ially affects its position in :the prioritization.) In no sense 
can we view dependence as being at the same level of abstraction 
as energy transfer surfaces or products contributing to the 
critical incident. Yet, no one would suggest excluding any of 
these factors from the prioritization, and, in fact, the 
prioritization would be incomplete and misleading if any 
these three factors were not represented. Also, not that we 
did not prioritize the sex of the child or the age (by itself) 
of the child or the da.y of the.week on which the child was injured, 
since we subjectively assumed that these factors were not rele­
vant to any intervention strategy (which is different from 
saying that these factors cannot suggest other factors capable 
of reducing accident frequency or severity.) 

The prioritization list ranks bathtub and shower 
area accident 
from their presence. The specific weight any factor received 
was reached by the conventional, and statistically sound, tech­
nique of multiplying the frequency of the accidents in which 
the factor appears by the severity of the accidenti3 in which the 
factor appears. 3 (Other configurations of frequency and sev­
erity are possible, but only if special accident prevention 
priorities are espoused, which, in turn, would imply that the 
frequency or severity terms are inappropriate.) 

The relative severity of the various bathtub and 
shower area accidents was determined by applying the NEISS 
severity index calculated for consumer product rel.ated injuries. 

ti 
Altjiough these severity numbers do not represent social cost 

:l 

in any way, what these severity numbers do (presumably) repre-
sent is a reasonably accurate estimate of relative severity 

3Note that each of the factors involved in an accident bears the 
the total" social loss of the accident. This form of double 
counting is unnvoidable, since it is impossible to partition 
sharGs of the accident to various factors. 
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of an accident, as compared to all other accidents .. This is 
all that is required for bathtub and shower accident factor 
prioritization. 

The final element of the prioritization, the fre­
quency with which prioritization factors occur in bathtub and 
shower accidents, required normalization of the ob~;erved fre­
quency of these factors in the 256 case studies. Recall. that 
the case studies are representative of the NEISS survey data 
except for the fact that the case studies are bias~~d in terms 
of severity; the case studies contain a relatively l.arge ~umber 
of more severe accidents. This means that factors related to 
more severe accidents are overrepresented (too frequent) in the 
case studies, and that, conversely, the factors related to 
less severe accidents are underrepresented {not frequent enough) 
in the case studies. In order to correct this bias, we had to 
normalize the observed factor frequency in the case studies. 
The required normalization for each severity category is pre-· 
sented in Table 4-3. For example, we know that 10.3 percent 
of the NEISS accidents survey data were in Severity Category 
1, while only 2.0 percent of the NEISS case studies were in 
Severity Category 1. In order to make the number of Severity 
Category type accidents representative of the NEISS survey data, 
the factors involved in Severity Category 1 case studies must 
be multiplied by a factor of 5.15, since, as observed, the 
Severity Category 1 case studies are known to be 01ver five times 
too infrequent. Similarly, Severity Category 7 accidents 
represent 3.1 percent of the case studies but only .7 percent 
of the survey data; hence, the Severity of Category 7 case 
study frequency is overrepresented by a factor of over 4. In 

·order to make Severity Category 7 case studies representative 
of~the NEISS survey data, the factors involved in Severity 

.. 
category 7 case studies must be multiplied by a. f~ctor of .23. 
The underlying assumption is that within any sever.ity class 
the case studies selected were unbiased; only the number of 
case studies from each severity class was biased in favor of 

more severe accidentB. 
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The difficulty in conceptualizing the normalization 
process stems from the: fact that the prioritization factors 
usually appear in· seve,ral severity categories. The appropriate 
normalization procedure is to multiply, for each factor, the 
observed case study frequency with which the factor appe~rs 
in each severity categrory by the normalization number relevant 
to each severity cate9ory. This adjusted frequency, by the 
normalization index, makes the case studies representative. 
Finally, in order to determine the weight attributable to each 
prioritization factor, swn the products of the adjusted fre­
quencies for each seveiri ty category by the geometrically deter­
mined severity number representing that category. This is the 
procedure employed in the bathtub/shower accident factor prior­
itization. 

• 4.3 Bathtub/Shower Accident Factor Prioritization 

Using the above methodology we prioritized the major 
bathtub/shower accident factor,s. Note again that the priori­
tization numbers have no economic significance, but based upon 
the NEISS Severity Index developed at the Consumer Product 
Safety Commission, thE!Y do represent the relative total severity 
of a factor. For the 256 case studies we examined and normalized, 
the maximum severity total obtainable for a factor (were it 
present in all 256 cases) was 13,598. The following is the 
prioritized list of bathtub/shower accident factors: 
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ACCIDENT FACTOR PRIORITIZATION 

ACCIDENT CATEGORY 
NORMALIZED FREQUENCY 

TIMES SEVERITY 

1. TUB INVOLVED IN ACCIDENT 

The bathtub was involved in the accident either because 
the accident occured in the tub, because the bathtub was 
the energy transfer surface, or because the surface of the 
tub contributed to the critical incident (eg., slip and 
fall). 

2. NON-CONTINUOUS ATTENDANCE OF YOUNG CHILDREN (MAXIMUM)* 

The victim was a child under 7 years of age who was un­
attended or was not attended continuously or no supervision 
was mentioned. 

3. NON-ATTENDANCE OF YOUNG CHILDREN (MAXIMUM) 

The victim was a child under seven years of age who was 
unattended or unsupervised for longer than one minute or 
no supervision was mentioned. 

4. SLIPS (AND SLIPS AND FALLS) 

The critical incident that triggered the accident was a· 
slip or a slip and fall. 

5. BATHING (IN ACT OF) 

The critical incident occured while the victim was in the 
act of bathing (not showering) 

6. SLIPS (AND SLIPS AND FALLS) WHILE TUB OR STALL WET (APPROX.) 

The tub or shower stall was wet when the slip or slip and. 
fall occurred. (The slip may have occurred outside the tub 
or stall~ the important factor here is the probable presence 
of water on t~e victim and/or on the slipped-upon surface). 

7. ~NESS OF TUB AS ENERGY TRANSFER SURFACE 
~ 

The victim's injury resulted from an energy transfer between 
the tub and the victim. (The resilience of the tub contri.;;.,' 
buted to the severity of the injury.) 

8. NON-CONTINUOUS ATTENDANCE OF INFANT (MAXIMUM) 

The victim was a child under three years age who was un­
attended or was not att,mdcd continuously or no supervision 
was mentioned. 

13132.5 

6647.5 

6301.2 

5843.2 

5526.9 

5447.8 

4757 .8 

4669.8 

* Maximum refers to the assumption that unstated supervision 
was trcut~d as no supervision. 
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ACCIDENT FACTOR PRIORITI ZATION 

NORMALIZED FREQUENCY 
ACCIDENT CATEGORY TIMES SEVERITY 

1 .  TUB INVOLVED IN ACCIDENT 13132 . 5  

The bathtub was involved in the accident either because 
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the energy transfer surface , or because the surface of the 
tub contributed to the critical incident (eg . , slip and 
fall ) . 

2. NON-CONTINUOUS ATTENDANCE OF YOUNG CHILDREN (MAXIMUM) � 

The victim was a child under 7 years of age who was un­
attended or was not attended continuously or no supervision 
was mentioned . 

3. NON-ATTENDANCE OF YOUNG CHILDREN (MAXIMUM) 

The victim was a child under seven years of age who was 
unattended or unsupervised for longer than one minute or 
no supervision was mentioned . 

4. SLIPS (AND SLIPS AND FALLS ) 

The critical incident that triggered the accident was a 
slip or a slip and fall.  

5 .  BATHING (IN ACT OF ) 

The critical incident occured while the victim was in the 
act of bathing (not showering) 

6. SLIPS (AND SLIPS AND FALLS) WHILE TUB OR STALL WET (APPROX. )  

The tub or shower stall was wet when the slip or slip and 
fall occurred . (The slip may have occurred outside the tub 
or stall ; the important factor here is the probable presence 
of water on the victim and/or on the slipped-upon surface) . 

7 .  HARDNESS OF TUB AS ENERGY TRANSFER SURFACE 

The victim ' s  injury resulted from an energy transfer between 
the tub and the victim.  (The resili ence of the tub contri-* 
buted to the severity of the injury . )  

8. NON-CONTINUOUS ATTENDANCE OF INFANT (MAXIMUM) 

The victim was a child under three years age who was un­
attended or was not attended continuously or no supervision 
was mentioned . 

6647 . 5  

6301. 2 

5843 . 2  

5526 . 9  

5447 .8  

475 7 . 8  

4669 . 8  

* Maximum refers to the assumption that unstated supervis ion 
was trea ted a s  no supervision . 
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10. 

NON-ATTENDANCE OF INFANT (MAXIMUM) 

The victim was a child under three years of age who was 
unattended or unsupervisHd for longer than one minute or 
no supervision was mentioned. 

SLIPPERINESS OF TUB 

The victim slipped or slipped and fell on the bottan or 
edge of the tub. 

11. OTHER CHILDREN PRESENT 

A"child (or children) other than the victim was present at 
the time of the accident. 

12. HARDNESS OF TUB SIDE/EDGE/RIM 

The victim's injury resulted from an energy transfer be­
tween-the side/edge/rim of the tub and the victim. (The 
resilience of the tub's side/edge/rim contributed to the 
severity of the_injury.) 

4428.5 

4286.2 

3879.0 

3544.3 

13. SLIPPERINESS OF TUB BOTTOM 3488.3 

The victim slipped or slipped and fell on the bottom of thE~ 
tub. 

14. NON-CONTINUOUS ATTENDANCE OF YOUNG CHILDREN (MINIMUM)* 

The victim was a child under seven years of age who was 
reported as being unattended or was not attended contin­
uously. 

15. BURN (TYPE OR INJURY) 

The victim was injured by contact with hot or boiling water. 

16. NON-CONTINUOUS ATTENDANCE OF INFANT (MINIMUM) 
' 

3479.0 

3275.2 

3170.8 

The victim was a child under three years of age who was 
reported as being unatt,mded or was not attended continuously. 

17. OTHE'\_ CHILD PRESENT WITH NON-CONTINUOUSLY SUPERVISED YOUNG 
CHILD (MAXIMUM) 

The victim was a child under seven years of age who was un­
attended or was not attended continuously or no supervision 
was mentioned, and anot~er child or other children were pre­
sent. 

3148.l 

* Minimum refers to the assumption that unstated supervision 
was not treated as no supervision. 
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9. 

10. 

NON-ATTENDANCE OF INFANT (MAXIMUM) 

The victim was a child under three years of age who was 
unattended or unsupervisHd for longer than one minute or 
no supervision was mentioned. 

SLIPPERINESS OF TUB 

The victim slipped or slipped and fell on the bottan or 
edge of the tub. 

11. OTHER CHILDREN PRESENT 

A"child (or children) other than the victim was present at 
the time of the accident. 

12. HARDNESS OF TUB SIDE/EDGE/RIM 

The victim's injury resulted from an energy transfer be­
tween-the side/edge/rim of the tub and the victim. (The 
resilience of the tub's side/edge/rim contributed to the 
severity of the_injury.) 

4428.5 

4286.2 

3879.0 

3544.3 

13. SLIPPERINESS OF TUB BOTTOM 3488.3 

The victim slipped or slipped and fell on the bottom of thE~ 
tub. 

14. NON-CONTINUOUS ATTENDANCE OF YOUNG CHILDREN (MINIMUM)* 

The victim was a child under seven years of age who was 
reported as being unattended or was not attended contin­
uously. 

15. BURN (TYPE OR INJURY) 

The victim was injured by contact with hot or boiling water. 

16. NON-CONTINUOUS ATTENDANCE OF INFANT (MINIMUM) 
' 

3479.0 

3275.2 

3170.8 

The victim was a child under three years of age who was 
reported as being unatt,mded or was not attended continuously. 

17. OTHE'\_ CHILD PRESENT WITH NON-CONTINUOUSLY SUPERVISED YOUNG 
CHILD (MAXIMUM) 

The victim was a child under seven years of age who was un­
attended or was not attended continuously or no supervision 
was mentioned, and anot~er child or other children were pre­
sent. 

3148.l 

* Minimum refers to the assumption that unstated supervision 
was not treated as no supervision. 
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9. 

10. 

NON-ATTENDANCE OF INFANT (MAXIMUM) 

The victim was a child under three years of age who was 
unattended or unsupervisHd for longer than one minute or 
no supervision was mentioned. 

SLIPPERINESS OF TUB 

The victim slipped or slipped and fell on the bottan or 
edge of the tub. 

11. OTHER CHILDREN PRESENT 

A"child (or children) other than the victim was present at 
the time of the accident. 

12. HARDNESS OF TUB SIDE/EDGE/RIM 

The victim's injury resulted from an energy transfer be­
tween-the side/edge/rim of the tub and the victim. (The 
resilience of the tub's side/edge/rim contributed to the 
severity of the_injury.) 

4428.5 

4286.2 

3879.0 

3544.3 

13. SLIPPERINESS OF TUB BOTTOM 3488.3 

The victim slipped or slipped and fell on the bottom of thE~ 
tub. 

14. NON-CONTINUOUS ATTENDANCE OF YOUNG CHILDREN (MINIMUM)* 

The victim was a child under seven years of age who was 
reported as being unattended or was not attended contin­
uously. 

15. BURN (TYPE OR INJURY) 

The victim was injured by contact with hot or boiling water. 

16. NON-CONTINUOUS ATTENDANCE OF INFANT (MINIMUM) 
' 

3479.0 

3275.2 

3170.8 

The victim was a child under three years of age who was 
reported as being unatt,mded or was not attended continuously. 

17. OTHE'\_ CHILD PRESENT WITH NON-CONTINUOUSLY SUPERVISED YOUNG 
CHILD (MAXIMUM) 

The victim was a child under seven years of age who was un­
attended or was not attended continuously or no supervision 
was mentioned, and anot~er child or other children were pre­
sent. 

3148.l 

* Minimum refers to the assumption that unstated supervision 
was not treated as no supervision. 
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9. 

10. 

NON-ATTENDANCE OF INFANT (MAXIMUM) 

The victim was a child under three years of age who was 
unattended or unsupervisHd for longer than one minute or 
no supervision was mentioned. 

SLIPPERINESS OF TUB 

The victim slipped or slipped and fell on the bottan or 
edge of the tub. 

11. OTHER CHILDREN PRESENT 

A"child (or children) other than the victim was present at 
the time of the accident. 

12. HARDNESS OF TUB SIDE/EDGE/RIM 

The victim's injury resulted from an energy transfer be­
tween-the side/edge/rim of the tub and the victim. (The 
resilience of the tub's side/edge/rim contributed to the 
severity of the_injury.) 

4428.5 

4286.2 

3879.0 

3544.3 

13. SLIPPERINESS OF TUB BOTTOM 3488.3 

The victim slipped or slipped and fell on the bottom of thE~ 
tub. 

14. NON-CONTINUOUS ATTENDANCE OF YOUNG CHILDREN (MINIMUM)* 

The victim was a child under seven years of age who was 
reported as being unattended or was not attended contin­
uously. 

15. BURN (TYPE OR INJURY) 

The victim was injured by contact with hot or boiling water. 

16. NON-CONTINUOUS ATTENDANCE OF INFANT (MINIMUM) 
' 

3479.0 

3275.2 

3170.8 

The victim was a child under three years of age who was 
reported as being unatt,mded or was not attended continuously. 

17. OTHE'\_ CHILD PRESENT WITH NON-CONTINUOUSLY SUPERVISED YOUNG 
CHILD (MAXIMUM) 

The victim was a child under seven years of age who was un­
attended or was not attended continuously or no supervision 
was mentioned, and anot~er child or other children were pre­
sent. 

3148.l 

* Minimum refers to the assumption that unstated supervision 
was not treated as no supervision. 
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9 .  NON-ATTENDANCE OF INFANT (MAXIMUM) 

The victim was a child under three years of age who was 
unattended or unsupervised for longer than one minute or 
no supervision was mentioned . 

10. SLIPPERINESS OF TUB 

The victim slipped or slipped and fell on the bottam or 
edge of the tub . 

11. OTHER CHILDREN PRESENT 

A child (or children) other than the victim was present at 
the time of the accident . 

12. HARDNESS OF TUB SIDE/EDGE/RIM 

The victim ' s injury resulted from an energy transfer be­
tween the side/edge/rim of the tub and the victim.  (The 
resi lience of the tub ' s side/edge/rim contributed to the 
severity of the inj ury . ) 

4428 . 5  

4286 . 2  

3879 . 0  

3544 . 3  

13. SLIPPERINESS OF TUB BOTTOM 3488 . 3  

The victim slipped or sl ipped and fell on the bottom of the 
tub. 

14 . NON-CONTINUOUS ATTENDANCE OF YOUNG CHILDREN (MINIMUM) * 

The victim was a child under seven years of age who was 
reported as being unattended or was not attended contin­
uously. 

15 . BURN (TYPE OR INJURY) 

The victim was injured by contact with hot or boiling water . 

16. NON-CONTINUOUS ATTENDANCE OF INFANT (MINIMUM) 
I 

347 9 . 0  

327 5 . 2  

3170 . 8  

The victim was a child under three years of age who was 
reported as being unattended or was not attended continuously . 

17. OTHSR CHILD PRESENT WITH NON-CONTINUOUSLY SUPERVISED YOUNG 
CHILD (MAXIMUM) 

The victim was a chi ld under seven years of age who was un­
attended or wa s not attended continuously or no supervision 
was mentioned , and another child or other children were pre­
sent. 

3148 . 1  

* Min imum refers to the assumption that unstated supervis ion 
was not treated as no supervision . 
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18. NON-ATTENDANCE OF YOUNG CHIIDREN (MINIMUM) 

The victim was a child under seven years of age who 
was reported being unattended or was unsupervised for 
longer than one minute. 

19. NON-ATTENDANCE OF INFANTS (MINIMUM) 

The victim was a child under three years of age who was 
reported as being unattended or was unsupervised for 
longer than one minute. 

20. WATER HEATER FAILURE 
Water from the water heater was hot enough to cause 
injury to the victim. 

21. DROWNINGS 

The victim drowned. 

22. PLAYING (INCLUDING HORSEPLAY OR FIGHTING) 

The victim was playing (including horseplay or fighting) 
in the bathtub or the shc,wer stall or bathroom when the 
critical incident occureal. 

23. LEAVING TUB 

The critical incident occ:ured as the victim was in the 
process of leaving the tub. 

24. OTHER CHILD PRESENT WITH NON-CONTINUOUSLY SUPERVISED INFANT 
(MAX) 

The victim was a child under three who was unattended or 
was not attended continuously or no supervision was men­
tioned, and another child or other children were present. 

25. GENERAL HEALTH DEFECT 

The general health of thE~ victim was reported as being some­
. thing other than good or normal or healthy. 

26. OT~ CHILD PRESENT WITH NON-CONTINUOUSLY SUPERVISED YOUNG 
CHILD (MINIMUM) 

'! 

The victim was a child under seven years of age who was re­
ported as being unattended or was not attended continuously, 
and another child or other children were present. 
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18 . NON-ATTENDANCE OF YOUNG CHILDREN (MINIMUM) 

The victim was a child under seven years of age who 
was reported being unattended or was unsupervised for 
longer than one minute . 

19 . NON-ATTENDANCE OF INFANTS (MINIMUM) 

The victim was a child under three years of age who was 
reported as being unattended or was unsupervised for 
longer than one minute . 

20. WATER HEATER FAILURE 
Water from the water heater was hot enough to cause 

injury to the victim .  

21. DROWNINGS 

The victim drowned . 

22 . PLAYING (INCLUDING HORSEPLAY OR FIGHTING) 

The victim was playing (including horseplay or fighting) 
in the bathtub or the shower stall or bathroom when the 
critical incident occured . 

23 . LEAVING TUB 

The critical incident occured as the victim was in the 

process of leaving the tub . 

24 . OTHER CHILD PRESENT WITH NON-CONTINUOUSLY SUPERVISED INFANT 

(MAX) 

The victim was a child under three who was unattended or 

was not attended continuously or no supervision was men­
tioned , and another child or other children were present . 

25. GENERAL HEALTH DEFECT 

The general health of the victim was reported as being some­

thing other than good or normal or healthy. 

26. OTHER CHILD PRESENT WITH NON-CONTINUOUSLY SUPERVISED YOUNG 
CHILD (MINIMUM) 

-7 

The victim was a child under seven years of age who was re­
ported as being unattended or was not attended continuously, 
and another child or other children were present . 
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27. OTHER CHILD PRESENT WITH NON-CONTINUOUSLY SUPERVISED INFANT 

(MINIMUM) 1304.0 

The victim was a child under three years of age who was re­

ported as being unattended or was not attended continuously, 

and another child or other children were present. 

28. ENTERING TUB 

The critical incident occurred as the victim was in the 

process of entering the tub. 

29. SOAP DISH FAILURE 

The soap dish broke or came off the wall. 

30. HURRIED 

The victim was in a hurry at the time of the critical 

accident. 

31. LOST CONSCIOUSNESS (CRITICAL INCIDENT) 

The victim's injury was triggered by the victim's loss 

of consciousness (epiliptic fit, seizure, fainting, light­

headed, etc.) 

32. FAMILY HISTORY OF SIMILAR ACCIDENTS 

The victim or his family have a history of accidents 

similar to the reported accident. 

1105.3 

1077.4 

,1031.0 

827.9 

753.7 

33. SHOWERING (IN A~ OF) 714. 7 

The critical incident occurred while the victim was in the 

act of showering (not bathing). 

34. TIRED 

The victim was tired at the time of the critical inci­

dent. 

·-
35. ·TEMPORARY PHYSICAL OR MENTAL IMPAIRMENT 

Ththealth of the victim on the day of the accident 

was reported as being something other than good or normal 
or,.healthy. 

36. FAUCET (ENERGY TRANSFER) 

The victim's injury resulted from an energy transfer 

between the faucet (faucet fixtures) and the victim. 

(Energy transfer may result.from the hardness of the 

'faucet fixtures or the sharpness of the fixtures.) 

85 
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27. OTHER CHILD PRESENT WITH NON-CONTINUOUSLY SUPERVISED INFANT 

(MINIMUM) 1304.0 

The victim was a child under three years of age who was re­

ported as being unattended or was not attended continuously, 

and another child or other children were present. 

28. ENTERING TUB 

The critical incident occurred as the victim was in the 

process of entering the tub. 

29. SOAP DISH FAILURE 

The soap dish broke or came off the wall. 

30. HURRIED 

The victim was in a hurry at the time of the critical 

accident. 

31. LOST CONSCIOUSNESS (CRITICAL INCIDENT) 

The victim's injury was triggered by the victim's loss 

of consciousness (epiliptic fit, seizure, fainting, light­

headed, etc.) 

32. FAMILY HISTORY OF SIMILAR ACCIDENTS 

The victim or his family have a history of accidents 

similar to the reported accident. 

1105.3 

1077.4 

,1031.0 

827.9 

753.7 

33. SHOWERING (IN A~ OF) 714. 7 

The critical incident occurred while the victim was in the 

act of showering (not bathing). 

34. TIRED 

The victim was tired at the time of the critical inci­

dent. 

·-
35. ·TEMPORARY PHYSICAL OR MENTAL IMPAIRMENT 

Ththealth of the victim on the day of the accident 

was reported as being something other than good or normal 
or,.healthy. 

36. FAUCET (ENERGY TRANSFER) 

The victim's injury resulted from an energy transfer 

between the faucet (faucet fixtures) and the victim. 

(Energy transfer may result.from the hardness of the 

'faucet fixtures or the sharpness of the fixtures.) 
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27. OTHER CHILD PRESENT WITH NON-CONTINUOUSLY SUPERVISED INFANT 

(MINIMUM) 1304.0 

The victim was a child under three years of age who was re­

ported as being unattended or was not attended continuously, 

and another child or other children were present. 

28. ENTERING TUB 

The critical incident occurred as the victim was in the 

process of entering the tub. 

29. SOAP DISH FAILURE 

The soap dish broke or came off the wall. 

30. HURRIED 

The victim was in a hurry at the time of the critical 

accident. 

31. LOST CONSCIOUSNESS (CRITICAL INCIDENT) 

The victim's injury was triggered by the victim's loss 

of consciousness (epiliptic fit, seizure, fainting, light­

headed, etc.) 

32. FAMILY HISTORY OF SIMILAR ACCIDENTS 

The victim or his family have a history of accidents 

similar to the reported accident. 

1105.3 

1077.4 

,1031.0 

827.9 

753.7 

33. SHOWERING (IN A~ OF) 714. 7 

The critical incident occurred while the victim was in the 

act of showering (not bathing). 

34. TIRED 

The victim was tired at the time of the critical inci­

dent. 

·-
35. ·TEMPORARY PHYSICAL OR MENTAL IMPAIRMENT 

Ththealth of the victim on the day of the accident 

was reported as being something other than good or normal 
or,.healthy. 

36. FAUCET (ENERGY TRANSFER) 

The victim's injury resulted from an energy transfer 

between the faucet (faucet fixtures) and the victim. 

(Energy transfer may result.from the hardness of the 

'faucet fixtures or the sharpness of the fixtures.) 
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27. OTHER CHILD PRESENT WITH NON-CONTINUOUSLY SUPERVISED INFANT 
(MINIMUM) 1304 . 0  

The victim was a child under three years of age who was re-

ported as being unattended or was not attended continuously, 
and another child or other children were present . 

28 . ENTERING TUB 

The critical incident occurred as the victim was in the 
process of e ntering the tub . 

29 . SOAP DISH FAILURE 

The soap dish broke or came off the wall.  

30. HURRIED 

The victim was in a hurry at the time of the critical 
accident. 

31. LOST CONSCIOUSNESS (CRITICAL INCIDENT) 

The victim ' s  injury was triggered by the victim ' s loss 

of consciousness (epiliptic fit ,  seizure , fainting , light­

headed, etc . )  

32. FAMILY HISTORY OF SIMILAR ACCIDENTS 

The victim or his family have a history of accidents 

similar to the reported accident . 

33 . SHOWERING (IN ACT OF) 

The critical incident occurred while the victim was in the 
act of showering (not bathing) . 

34. TIRED 

The victim was tired at the time of the critical inci­
dent. 

35 . TEMPORARY PHYSICAL OR MENTAL IMPAIRMENT 

Tha# health of the victim on the day of the accident 
was reported as being something other than good or normal 

or healthy . 

36. FAUCET (ENERGY TRANSFER) 

The victim ' s injury resulted from an energy transfer 
between the faucet (faucet fixtures )  and the victim . 

(Energy transfer may result from the hardness of the 
faucet fixtures or the sharpness of the fixtures . )  
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37. BATHROOM FLOOR SLIPPERY 

The victim slipped or slipped and fell on the bathroom 
floor. 

38. SLIPS (OR SLIPS AND FALLS) WITH BATHMAT IN USE 

A bath mat was in use when the slip or slip and fall 
occurred 

39. SHOWER STALL INVOLVED IN ACCIDENT 

The shower stall was involved in the accident either 
because the accident occured in the shower stall, because 
the shower stall was the energy transfer surface, or 
because the surface of the shower stall contributed to 
the critical incident (eg., slip and fall). 

40. SLIPS (OR SLIPS AND FALLS) WITH NON-SLIP SURFACE PRESENT 

A non-slip surface was present when the slip or slip and 
fall occurred. 

41. BROKEN GLASS INVOLVED (ENERGY TRANSFER) 

The victim's injury resulted from contact with broken 
glass (either from glass shower or tub enclosures or from 
glass containers). 

42. BATH OILS (BUBBLEBATH, WA'l'ERSOFTENER) PRESENT 

Bath oil (or bubblebath or watersoftener) was present at 
the ti.roe of the critical incident. 

43. SLIPS (OR SLIPS AND FALLS) WHILE TUB OR SHOWER STALL DRY 
(APPROX.) 

The tub or shower stall was empty and dry when the slip 
or slip and fall occured. (The slip may have occurred out­
side the tub or shower; the important factor here is the 
probable absence of water on the victim and/or on the 
slipped-upon ~~face.) 

44. UPSET 

* 
The victim was upset at the time of the critical incident. 

531.4 

496.6 

465.4 

438.8 

421.3 

418.4 

395.4 

387,6 

45. SLIPS (OR SLIPS AND FALLS) INVOLVING A BAR OF SOAP 364.5 

A bar of soap was involved in the critical incident either 
because the soap bar fell, the soap bar was dropped by the 
victim, the victim attempted to pick up the soap, or 
the victim stepped on the soap bar. 
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37. BATHROOM FLOOR SLIPPERY 

The victim slipped or slipped and fell on the bathroom 
floor. 

38. SLIPS (OR SLIPS AND FALLS) WITH BATHMAT IN USE 

A bath mat was in use when the slip or slip and fall 
occurred 

39. SHOWER STALL INVOLVED IN ACCIDENT 

The shower stall was involved in the accident either 
because the accident occured in the shower stall, because 
the shower stall was the energy transfer surface, or 
because the surface of the shower stall contributed to 
the critical incident (eg., slip and fall). 

40. SLIPS (OR SLIPS AND FALLS) WITH NON-SLIP SURFACE PRESENT 

A non-slip surface was present when the slip or slip and 
fall occurred. 

41. BROKEN GLASS INVOLVED (ENERGY TRANSFER) 

The victim's injury resulted from contact with broken 
glass (either from glass shower or tub enclosures or from 
glass containers). 

42. BATH OILS (BUBBLEBATH, WA'l'ERSOFTENER) PRESENT 

Bath oil (or bubblebath or watersoftener) was present at 
the ti.roe of the critical incident. 

43. SLIPS (OR SLIPS AND FALLS) WHILE TUB OR SHOWER STALL DRY 
(APPROX.) 

The tub or shower stall was empty and dry when the slip 
or slip and fall occured. (The slip may have occurred out­
side the tub or shower; the important factor here is the 
probable absence of water on the victim and/or on the 
slipped-upon ~~face.) 

44. UPSET 

* 
The victim was upset at the time of the critical incident. 

531.4 

496.6 

465.4 

438.8 

421.3 

418.4 

395.4 

387,6 

45. SLIPS (OR SLIPS AND FALLS) INVOLVING A BAR OF SOAP 364.5 

A bar of soap was involved in the critical incident either 
because the soap bar fell, the soap bar was dropped by the 
victim, the victim attempted to pick up the soap, or 
the victim stepped on the soap bar. 
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37. BATHROOM FLOOR SLIPPERY 

The victim slipped or slipped and fell on the bathroom 
floor. 

38. SLIPS (OR SLIPS AND FALLS) WITH BATHMAT IN USE 

A bath mat was in use when the slip or slip and fall 
occurred 

39. SHOWER STALL INVOLVED IN ACCIDENT 

The shower stall was involved in the accident either 
because the accident occured in the shower stall, because 
the shower stall was the energy transfer surface, or 
because the surface of the shower stall contributed to 
the critical incident (eg., slip and fall). 

40. SLIPS (OR SLIPS AND FALLS) WITH NON-SLIP SURFACE PRESENT 

A non-slip surface was present when the slip or slip and 
fall occurred. 

41. BROKEN GLASS INVOLVED (ENERGY TRANSFER) 

The victim's injury resulted from contact with broken 
glass (either from glass shower or tub enclosures or from 
glass containers). 

42. BATH OILS (BUBBLEBATH, WA'l'ERSOFTENER) PRESENT 

Bath oil (or bubblebath or watersoftener) was present at 
the ti.roe of the critical incident. 

43. SLIPS (OR SLIPS AND FALLS) WHILE TUB OR SHOWER STALL DRY 
(APPROX.) 

The tub or shower stall was empty and dry when the slip 
or slip and fall occured. (The slip may have occurred out­
side the tub or shower; the important factor here is the 
probable absence of water on the victim and/or on the 
slipped-upon ~~face.) 

44. UPSET 

* 
The victim was upset at the time of the critical incident. 
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45. SLIPS (OR SLIPS AND FALLS) INVOLVING A BAR OF SOAP 364.5 

A bar of soap was involved in the critical incident either 
because the soap bar fell, the soap bar was dropped by the 
victim, the victim attempted to pick up the soap, or 
the victim stepped on the soap bar. 
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37 . BATHROOM FLOOR SLIPPERY 

The victim slipped or slipped and fell on the bathroom 
floor. 

38. SLIPS (OR SLIPS AND FALLS ) WITH BATHMAT IN USE 

A bath mat was in use when the slip or slip and fall 
occurred 

39. SHOWER STALL INVOLVED IN ACCIDENT 

The shower stall was involved in the accident either 
because the accident occured in the shower stall , because 
the shower stall was the energy transfer surface ,  or 
because the surface of the shower stall contributed to 

the critical incident (eg . , slip and fall ) .  

40. SLIPS (OR SLIPS AND FALLS) WITH NON-SLIP SURFACE PRESENT 

A non-slip surface was present when the slip or slip and 
fall occurred. 

41. BROKEN GLASS INVOLVED (ENERGY TRANSFER) 

The victim' s injury resulted from contact with broken 
glass (either from glass shower or tub enclosures or from 
glass containers ) . 

42. BATH OILS (BUBBLEBATH , WATERSOFTENER) PRESENT 

Bath oil (or bubblebath or watersoftener) was present at 
the time of the critical incident . 

43. SLIPS (OR SLIPS AND FALLS) WHILE TUB OR SHOWER STALL DRY 

531 . 4  

496 . 6  

465 . 4  

438 . 8  

421 . 3  

418 . 4  

(APPROX. ) 395 .4 

The tub or shower stall was empty and dry when the slip 
or slip and fall occured . (The slip may have occurred out­
side the tub or shower ;  the important factor here is the 
probable absence of water on the victim and/or on the 
slipped-upon surface . )  

44 .  UPSET 387 . 6  

The victim was upset at the time of the critical incident . 

45. SLIPS (OR SLIPS AND FALLS ) INVOLVING A BAR OF SOAP 364 . 5  

A bar of soap was involved in the critical incident either 
because the soap bar fell , the soap bar was dropped by the 
victim , the victim attempted to pick up the soap, or 
the victim stepped on the soap bar . 
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46. BOILING WATER (ENERGY TRANSFER) 

The victlln's injury resulted from contact with Loiling 
water (heated on the oven). 

47. SLIPS (OR SLIPS AND FALLS) INVOLVING BATHROOM RUG FAILURE 

The victim's slip or slip and fall occurred at least par­
ti~lly because the bathroom rug slipped or was not lying 
flat. 

48. SOAP DISH (ENERGY TRANSFER) 

The victim's injury resulted from an energy transfer be­
tween the soap dish/bar and the victim. (Energy transfer 
may result either from the hardness or the sharpness of 
the soap dish/bar. 

49. METAL ON TUB ENCLOSURE {INCLUDING TRACK) 

The victim's injury resulted from an energy transfer be­
tween metal on the tub enclosure and the victim. (Energy 
transfer may result either from the hardness or the sharp­
ness of the metal.) 

50. TUB DOOR RAILING (TRACK) 

The victim's injury resulted from an energy transfer be­
tween the tub-door railing and the victim. (Energy transfer 
may result either from the hardness or the sharpness of the 
tub door railing.) 

51. BATH MAT FAILURE 

The victim's slip or slip and fall occurred at least par­
tially because the bath mat slipped. 

52. DRUNK/DRINKING 

The victim was drunk or had been imbibing alcoholic bever­
ages just prior to the critical incident. 

53. POORLY-LIT BATHROOM 

Th~bathroom was reported as being poorly lit. 

" 
54. METAL ON SHOWER STALL ENCLOSURE (ENERGY TRANSFER) 

The victim's injury resulted from an energy transfer 
between metal on the shower stall enclosure and the victim. 
(Energy transfer may result either from the hardness or 
the sharpness of the metal.) 
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46. BOILING WATER (ENERGY TRANSFER) 

The victlln's injury resulted from contact with Loiling 
water (heated on the oven). 

47. SLIPS (OR SLIPS AND FALLS) INVOLVING BATHROOM RUG FAILURE 

The victim's slip or slip and fall occurred at least par­
ti~lly because the bathroom rug slipped or was not lying 
flat. 

48. SOAP DISH (ENERGY TRANSFER) 

The victim's injury resulted from an energy transfer be­
tween the soap dish/bar and the victim. (Energy transfer 
may result either from the hardness or the sharpness of 
the soap dish/bar. 

49. METAL ON TUB ENCLOSURE {INCLUDING TRACK) 

The victim's injury resulted from an energy transfer be­
tween metal on the tub enclosure and the victim. (Energy 
transfer may result either from the hardness or the sharp­
ness of the metal.) 

50. TUB DOOR RAILING (TRACK) 

The victim's injury resulted from an energy transfer be­
tween the tub-door railing and the victim. (Energy transfer 
may result either from the hardness or the sharpness of the 
tub door railing.) 

51. BATH MAT FAILURE 

The victim's slip or slip and fall occurred at least par­
tially because the bath mat slipped. 

52. DRUNK/DRINKING 

The victim was drunk or had been imbibing alcoholic bever­
ages just prior to the critical incident. 

53. POORLY-LIT BATHROOM 

Th~bathroom was reported as being poorly lit. 
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54. METAL ON SHOWER STALL ENCLOSURE (ENERGY TRANSFER) 

The victim's injury resulted from an energy transfer 
between metal on the shower stall enclosure and the victim. 
(Energy transfer may result either from the hardness or 
the sharpness of the metal.) 
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46. BOILING WATER (ENERGY TRANSFER) 

The victlln's injury resulted from contact with Loiling 
water (heated on the oven). 

47. SLIPS (OR SLIPS AND FALLS) INVOLVING BATHROOM RUG FAILURE 

The victim's slip or slip and fall occurred at least par­
ti~lly because the bathroom rug slipped or was not lying 
flat. 

48. SOAP DISH (ENERGY TRANSFER) 

The victim's injury resulted from an energy transfer be­
tween the soap dish/bar and the victim. (Energy transfer 
may result either from the hardness or the sharpness of 
the soap dish/bar. 

49. METAL ON TUB ENCLOSURE {INCLUDING TRACK) 

The victim's injury resulted from an energy transfer be­
tween metal on the tub enclosure and the victim. (Energy 
transfer may result either from the hardness or the sharp­
ness of the metal.) 

50. TUB DOOR RAILING (TRACK) 

The victim's injury resulted from an energy transfer be­
tween the tub-door railing and the victim. (Energy transfer 
may result either from the hardness or the sharpness of the 
tub door railing.) 

51. BATH MAT FAILURE 

The victim's slip or slip and fall occurred at least par­
tially because the bath mat slipped. 

52. DRUNK/DRINKING 

The victim was drunk or had been imbibing alcoholic bever­
ages just prior to the critical incident. 

53. POORLY-LIT BATHROOM 

Th~bathroom was reported as being poorly lit. 

" 
54. METAL ON SHOWER STALL ENCLOSURE (ENERGY TRANSFER) 

The victim's injury resulted from an energy transfer 
between metal on the shower stall enclosure and the victim. 
(Energy transfer may result either from the hardness or 
the sharpness of the metal.) 
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46 . BOILING WATER (ENERGY TRANSFER) 

The victim ' s  injury resulted from contact with boiling 
water (heated on the oven) . 

47 . SLIPS (OR SLIPS AND FALLS ) INVOLVING BATHROOM RUG FAILURE 

The victim ' s slip or slip and fall occurred at least par­
tially because the bathroom rug slipped or was not lying 
flat . 

48.  SOAP DISH (ENERGY TRANSFER) 

The victim' s injury resulted from an energy transfer be­
tween the soap dish/bar and the victim . (Energy transfer 
may result either from the hardness or the sharpness of 
the soap dish/bar . 

49. METAL ON TUB ENCLOSURE (INCLUDING TRACK) 

The victim ' s  injury resulted from an energy transfer be­
tween metal on the tub enclosure and the victim. (Energy 
transfer may result either from the hardness or the sharp­
ness of the metal . )  

50. TUB DOOR RAILING (TRACK) 

The victim' s injury resulted from an energy transfer be­
tween the tub-door railing and the victim . (Energy transfer 
may result either from the hardness or the sharpness of the 
tub door railing . ) 

51 . BATH MAT FAILURE 

The victim ' s  slip or slip and fall occurred at least par­
tially because the bath mat slipped . 

52. DRUNK/DRINKING 

The victim was drunk or had been imbibing alcoholic bever­

ages  just prior to the critical incident . 

53. POORLY-LIT BATHROOM 

Thees bathroom was reported as be ing poorly lit . 

54. METAL ON SHOWER STALL ENCLOSURE (ENERGY TRANSFER) 

The victim ' s  injury resulted from an energy transfer 
between metal on the shower stall enclosure and the victim . 
(Energy transfer may result either from the hardness or 
the sharpness of the metal . )  

8 7  

356 . 2  

28 9 . 6  

272 . 0  

253 . 5  

241 . 5  

207. 2 

154 . 2  

82 . 9  

7 9 . 0  



I 

I 

-

\\ 
_; 

I 
~ 

I 

I 

The towel rack broke off the wall 

56. LEAVING SHOWER STALL 

The critical incident occurred as the victim was in the 
process of leaving the shower stall. 
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The towel rack broke off the wall 

56. LEAVING SHOWER STALL 

The critical incident occurred as the victim was in the 
process of leaving the shower stall. 
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The towel rack broke off the wall 

56. LEAVING SHOWER STALL 

The critical incident occurred as the victim was in the 
process of leaving the shower stall .  
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4.4 Cost-Benefit Methodology 

The purpose of accident cost-benefit analysis is to 
prioritize the.alternative accident intervention strategies 
according to the ratio of total discounted benefits to total 

discounted costs of each countermeasure. 4 In anticipation of 

this task, we have developed a methodology that will allow us 
to select the appropriate costs and benefits for analysis. 

4.4.l The Costs and the Benefits 

The costs of an accident intervention strategy are 
clearly the direct costs of all materials, labor, and services 

required for the implementation of that countermeasure. In 

the case of modification in the bathroom environment, either 
through new bathroom clesign or retrofit measures, the relevant 

cos.t is the cost to the consumer of the modification. (The 

cost of the countermeasure should include, in addition to the 

manufacturer's costs of product design, tooling or retooling, 
and advertising, the manufacturer's business profit that reflects 
the risk inherent in a new product.} In the case of consumer 
education, the relevant costs are the total expense~s for develop­
ment of the educational program, educational materials, and 
advertising, whether these expenses are borne by the consumer 

or by the government. 

The goal of any accident intervention strategy is 

to eliminate the accident or to reduce the severit~{ of the 
injury and the concomitant personal and social costs resulting 
from the accident. Thus, the benefits of an intervention stra­

tegy are the elimination of or reduction in the co:sts associated 
with the accident, either by prevention of the accident or by 

4 oi~counting refers to the fact that the timit:g of(costs and 
benefits is important. Money has an opportunity cost, namely 
the interest rate so that a dollar today is worth more than 
a dollor tomorrow: Discounting reflects this depreciation 
over time of nominal money. 
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4 . 4  Cost-Benefit Methodology 

The purpose of accident cost-benefit analys i s  is  to 
prioritize the alternative accident intervention strategies 
according to the ratio of total discounted benefits to total 
discounted costs of each countermeasure . 4 In anticipation of 
this task,  we have developed a methodology that will allow us 
to select the appropriate costs and benefits for analys i s . 

4 . 4 . l  The Costs and the Benefi ts 
The costs of an accident intervention strategy are 

clearly the direct costs of all  materials , labor , and services 
required for the implementation of that countermeasure . In 
the case of modification in the bathroom environment , either 
through new bathroom design or retrofit measures , the relevant 
cost is the cost to the consumer of the modification . (The 

cost of the countermeasure should include , in addition to the 
manufacturer ' s  cos ts of product design , tooling or retooling , 
and advertising , the manufacturer ' s  bus iness profit that reflects 
the risk inherent in a new product . )  In the case o f  consumer 
education , the relevant costs are the total expenses for develop­
ment of the educational program , educational materials , and 
advertising , whether these expenses are borne by the consumer 
or  by the government . 

The goal of any accident intervention strategy is  
to eliminate the accident or  to reduce the severity of the 
inj ury and the concomitant personal and social cos ts resulting 
from the accident . Thus , the benefits of an intervention stra­
tegy are the elimination of or reduction in the costs associated 
with the accident , either by prevention of the accident or by 

* Discounting re fe rs to the fact that the timing of. costs and 
benefits is important.  Money ha s an opportunity cost , name ly 
the interest  rate , so that a dollar today i s worth more than 
a dol lor tomorrow . Discounting re flects this depreciation 
over time of nominal money . 
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a reduction in its severity~ 5 The reduction in costs incurred 
from the accident, which constitutes the benefits of the 
intervention strategy, are of two major types: direct costs 
and indirect costs. Direct costs involve cash outlays incurred 
as a direct result of the accident and include the following: 

1. The costs of ambulance service and other 
transportation costs related to medical treatment. 

2. 
;s;, 

The cost of professional services of doctors, 

surgeons, dentists, etc. 

3. Hospital costs for room, services, drugs, etc. 

4. Additional drugs, supplies, and equipment 
not included in medical fees or hospital bills. 

s. Domestic costs of private nursing services 
and additional or substitute household services. 

6. Replacement or repair of damaged personal 
·property. 

7. Additional insurance costs attributru,le to 
the accident injury. 

8. Personal legal fees. 

9. Surplus damages for psychic costs incurred from 
personal injuries (trauma}. 

Indirect costs involve the loss of benefits as a 
result of the accident. The most common indirect cost involves 
earnings foregone as a result of work time lost by the injured 

5The fact that economists talk in terms of minimizing the costs 
of an accident does not mean that the pain and suffering of the 
victim and his family are not important. Rather, the preoccu­
pation with costs reflects a desire to deal with quantifiable, 
and preferably monetized, terms. Pain and suffering cannot 
easily be calculated in dollar terms so that they are omitted 
in most instances. In these cases, it is conventionally under­
stood that cost estimates represent only a portion of the total 
costs to society. 

90 

I 
I 
j 

I 

J. 
I 
~ 

I 

a reduction in its severity~ 5 The reduction in costs incurred 
from the accident, which constitutes the benefits of the 
intervention strategy, are of two major types: direct costs 
and indirect costs. Direct costs involve cash outlays incurred 
as a direct result of the accident and include the following: 

1. The costs of ambulance service and other 
transportation costs related to medical treatment. 

2. 
;s;, 

The cost of professional services of doctors, 

surgeons, dentists, etc. 

3. Hospital costs for room, services, drugs, etc. 

4. Additional drugs, supplies, and equipment 
not included in medical fees or hospital bills. 

s. Domestic costs of private nursing services 
and additional or substitute household services. 

6. Replacement or repair of damaged personal 
·property. 

7. Additional insurance costs attributru,le to 
the accident injury. 

8. Personal legal fees. 

9. Surplus damages for psychic costs incurred from 
personal injuries (trauma}. 

Indirect costs involve the loss of benefits as a 
result of the accident. The most common indirect cost involves 
earnings foregone as a result of work time lost by the injured 

5The fact that economists talk in terms of minimizing the costs 
of an accident does not mean that the pain and suffering of the 
victim and his family are not important. Rather, the preoccu­
pation with costs reflects a desire to deal with quantifiable, 
and preferably monetized, terms. Pain and suffering cannot 
easily be calculated in dollar terms so that they are omitted 
in most instances. In these cases, it is conventionally under­
stood that cost estimates represent only a portion of the total 
costs to society. 

90 

I 
I 
j 

I 

J. 
I 
~ 

I 

a reduction in its severity~ 5 The reduction in costs incurred 
from the accident, which constitutes the benefits of the 
intervention strategy, are of two major types: direct costs 
and indirect costs. Direct costs involve cash outlays incurred 
as a direct result of the accident and include the following: 

1. The costs of ambulance service and other 
transportation costs related to medical treatment. 

2. 
;s;, 

The cost of professional services of doctors, 

surgeons, dentists, etc. 

3. Hospital costs for room, services, drugs, etc. 

4. Additional drugs, supplies, and equipment 
not included in medical fees or hospital bills. 

s. Domestic costs of private nursing services 
and additional or substitute household services. 

6. Replacement or repair of damaged personal 
·property. 

7. Additional insurance costs attributru,le to 
the accident injury. 

8. Personal legal fees. 

9. Surplus damages for psychic costs incurred from 
personal injuries (trauma}. 

Indirect costs involve the loss of benefits as a 
result of the accident. The most common indirect cost involves 
earnings foregone as a result of work time lost by the injured 

5The fact that economists talk in terms of minimizing the costs 
of an accident does not mean that the pain and suffering of the 
victim and his family are not important. Rather, the preoccu­
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a reduction in its severity . ® The reduction in costs incurred 

from the accident , whi ch constitutes the benefits of the 

intervention strategy , are of two maj or types : direct cos ts 

and indirect costs . Direct costs involve cash outlays incurred 

as a direct result of the accident and include the fol lowing : 

1 .  The costs of ambulance service and other 

transportation costs related to medical treatment . 

2 .  
� 

The cost of pro fessional services of  doctors , 

surgeons , dentists , etc . 

3 .  Hospital costs for room , services , drugs , etc . 

4 .  Additional drugs , supplies , and equipment 

not included in medical fees or hospi tal bill s . 

5 .  Domes tic co s ts of private nursing servi ces 

and additional or substitute household services . 

6 .  Replacement or repair of damaged persona l 

property . 

7 .  Additional insurance costs attributab le to 

the accident inj ury . 

8 .  Personal legal fees . 

9 .  Surplus damages for psychic costs incurred from 

personal inj uries (trauma) . 

Indirect costs involve the loss of benefits as  a 

result of the accident . The most common indirect cos t involves 

earnings foregone as a result of work time los t by the inj ured 

P
@he fact that economists talk in terms of minimi zing the costs 

of an accide nt does not mean that the pain and suf fering of the 
victim and his fami ly are not important . Rather , the preoccu­
pation with costs reflects a de sire to deal  with quanti fiable , 
and preferably monetized ,  terms . Pain and suffering cannot 
easily be calculated in dollar terms so that they are omi tted 
in most instance s .  I n  these cases , it is  conventionally under­
stood that cost estimates represent only a portion of the total 
costs to society .  
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6 party. In the case of a permanent impairment, or in the 
extreme case of a fatal injury, the indirect costs from work 
loss will be the pres4~mt value of the loss of expected future 
earnings. (Death by ,accident may also impose various types 

.·' 

of indirect social costs. See Section 4.4.3 for further dis-
cussion of the costs of loss of life.) The other indirect 
cost that is likely t,o be associated with accident injury is 
the value of work time lost by persons (presumably f~ily 
members) other than the injured party taking leave from their 
employment to drive the injured party to the emergency ward, 
to care for the injured party, or to look after his interests. 

In summary, the.total benefit of an intervention 
strategy is the sum of direct and indirect cost reductions for 
all those'accidents eliminated or made less severe as a result 
of the intervention strategy. The ratio of these (discounted) 
benefits to the (discounted) costs of the intervention strategy 
determine the relative attractiveness of the countermeasure. 

4.4.2 The NEISS Injury Classification and the NEISS 
Frequency-Severity Index 
The determination of the NEISS categories was based 

largely on presumptive severity, the potential for damage to 
life systems; in other words, the categories reflect medical 
severity (critical conditions) more than they reflect medical 
expenses (economic cost). One extreme example points out this 
difference. Anoxia, a severe deficiency of oxygen to body 
tissues (in bathtub accidents, primarily by submersion), is 
represented in Severity Class 6, because of the high potential 
for anoxia to result in death; however, if anoxia (to all 
parts of the body) is not fatal; normally no effects of the 
condition remain after a day. Thus, Class 6 anoxia, which 
is neither fatal nor hospitalized, may have less severe econo-
mic and medical conse:qucnces than some Class 2 injuries. In 

6 1ndirect costs should also include the value of 11leisure" 
time foregone. In general, leisure time has psychic value 
and probably some productive value and is not in any way 
a free good. 
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6 party . In the case of a permanent impairment , or in the 
extreme case of a fatal inj ury , the indirect costs from work 
loss will  be the present value of the loss of expected future 
earnings .  ( Death by accident may al so impose various type s 

. 
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of indirect social costs . See Section 4 . 4 . 3  for furth er di s-
cussion of the costs of loss of life . )  The other indirect 
cost that i s  likely to be associ ated with accident inj ury is 
the value of work time lost by persons (presumably fami ly 
members)  other than the inj ured party taking leave from their 
employment to drive the inj ured party to the emergency ward , 
to care for the inj ured party , or to look after his interes ts . 

In summary , the total benefit of an inte rvention 
strategy i s  the sum of direct and indirect cost reductions for 
all those accidents eliminate d or made less severe as a result 
of the intervention strategy . The ratio of these (di scounte d)  
benefits to the ( discounted) costs of the intervention strategy 
determine the re lative attractiveness  of the countermeasure . 

4 . 4 . 2  The NEISS Injury Classifi cation and the NEISS 
Frequency-Severity Index 
The determination of the NEISS categories was based 

largely on presumptive severity , the potential for damage to 
life systems ; in other words , the categories reflect medical 
severity ( critical condi tions ) more than they re flect medical 
expenses (economic cost ) . One extreme example points out this  
di fference . Anoxia , a severe deficiency of oxygen to body 
tissues { in bathtub acc idents , primarily by submersion) , is  
represented in  Severity Class 6 ,  because of the high potential 
for anoxia to result in death ; however , if  anoxia ( to all 
parts of the body) is not fatal , normally no e ffects of the 
condition remain a fter a day . Thus , Class 6 anoxia ,  which 
is neither fatal nor hospital ized , may have less severe econo-
mic and medical consequcnces than some Class 2 inj uries . In 

°
indire ct costs should also inc lude the value of " leisure "  

time foregone . In general , leisure time has psychic value 
and probably some productive value and is not in any way 
a free good.  
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most cases, however, it appears that severity and the NEISS 
Injury Classes are highly (and positively) related, and that 
anoxia is one of the few cases to the contrary. More important, 
after discussion with Blue Cross directors in Boston 7 and 
after adding in transportation and indirect costs, it appears 
that the ranges of injury costs by body part and diagnosis 
are not inconsistent with the NEISS Severity Index. In other 
words, the NEISS Severity Index appears to reflect the._ relative 
total direct and indirect cost outlays of non-fatal injuries. 

-
Clearly, a precise calculation of costs is dependent upon the 
region of the country, the exact degree of injury (how long 
and deep a cut, etc.), the quality of local medical care, and 
many other factors, so, it is not surprising that Blue Cross 
estimates of ranges of cost among injury classes contained 
some overlap. Nevertheless, since the development of our own 
injury classification and severity index is beyond the scope 
of this contract 8 and since the relationship of direct costs 
estimated by the NEISS Severity Index is in accord with verbal 
estimates from Blue Cross, we have decided that the NEISS 
Severity Index is most suitable for the purposes of estimating 
cost reductions from injury reductions. 

What remains is to convert the Severity Index numbers 
into dollar terms. Both Blue Cross and area hospital emer­
gency wards estimate that the direct cost of a NEISS Class 1 
injury involves only the expense of the emergency room, and 
transportation to and from the hospital since norma.lly no 
physician, drugs, or other direct expenses are required. The 

7They wish to remain imonymous since their information is based 
.only on persona.1 experience rather than on published Blue Cross 
statistics, which have not been aggregated in a form consis­
tent with the NEISS categories . 

8Requiring expert economic and medical analysis of a large 
body of data that rel,1tes cost to the thousands of combina­
tions of diagnosis and body part injured. 
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