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ABSTRACT

The purpose of this study is to address the problem of safety in commer-

cial kitchens and to isolate the causes of accidents. The term "accident”

is defined in such a way so as to allow for purposeful investigation.
Ergenomic princinles are considered when leooking at all the interacting

elements of the

stem. An accident veport form wd

designed for use in
commercial kitchens. One hundred and thirty five accident report forms
from fourteen restaurants in the Fast Rand and Johannesburg areas were
collected over a period of eleven months, As this is an exploratory
study, the statistical technique of corvelation was employed in crder to

infer associations among variables.

From the analyses of the results,
three major accidents were isolated. These are slips, trips and falls;
burns; and cuts. It is concluded that through the incorporation of design
improvements the occurrence of accidents in restaurant kitchens would be
greatly reduced. Hence, recor wndations for the appropriate design and

redesign of safe equipment to reduce the risk of injuries have been made.
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CHAPTER 1

INTRODUCTION

A problem common to all societies is that of workers sutfering injury,

idents. The

sometimes fatal, as a result of occupaticnal diseases and a

present research is thus concerned with isolating the causes of such ac-

cidents and thereby preventing their occurren

A wajor shortcoming of past safety rvesearch is the absen e of a theore-
tical framework necessary {or both predicting accidents befo.e they hap-
pea and for acting as a cohesive forro for drawing togethor the vast
amount of information availsbie. Perhaps the major drawback has beeu the
omission of any attempts to analvae a whole sequence of events that lead

to the cccurrence of an accident.

In order for any research into accidents to be meaningful, tue definition
of the term has to be decided upon in such a way that will allow for
purposeful investigation. This is of great importanze becausse of the

emphas is which 13 placed on the consequence awd cost of accidents. Thus,

it will bu established what constitutes deliberate, caloulated and

avoidable events in an attempt to overcome the central problems associated

with the definition of "accident” su

as an accident only being labellud

an accident afier tha event.

In industrial practice attention rends to be focused primarily on acci-

dents that cause injury. However, because injury prevention should be

skoof incorporating safety and health

iccident prevention as vz1l, the Ls

cons iderations at the design stage of new equipment and technology depends
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on the engineer's, designers’, and techniciars' knowledge of ergonomics

and occupational safety and health.

The wajority of injuries, including occupavional injuries, are due to
wechanical objects which cause injury through moving parts of machinery
or falling objects. Tihus, the appropriate design of safe equipment in
order to prevent injuries is perhaps the most important prevention

strategy possible.

When determining which events truly constitute as "accident” and which
do not, will be shown to be a complex attribution process which will vary

according to the decision makers invelvement in the event. For the pur-

pose of this research a suitable definition of "accident” 1 be pre-
sented a8 it is essential to broaden the definition of "accident” to

include contributing factors such as health and safety and to demonstrate

how they interact with other factors.

With the evolution of technology it is becoming more and more difficult
to isolate and identify hazards. Thus. a more sophisticated approach to
maintaining safety, other than mere intuitive intervention is therefore
required. Initially this will involve the careful design of interacting

elements by considering ergonomic principles.

In order to find the optiral structures to meet the criteria in the de-
finition of ergonomics, it is necessary to look at the dynamic relation-
ship hetween Interacting components of the human-machine system (humii.
machine, workspace, environment, task structure and procedures). This
will therefore be dealt with in detail with ergoneomic princip’es being

outl.ned. It will then be seen that accidents are symptomatic of &
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fatlure in the system zud therefore they proviu. ¢lues abou. the location
(' of the source of failure, indicating where the mismatches occur and what
7

kind of action is likely to be effective in reducing these mismatches.

Thus, it is necessary to investigate all incidents which may offer symp-
{ - tomatic evidence of malfunction and not merely those incidents identified

as "accidents" through consequences such as damage or injary.

Thus, the appropriate design of safe equipment to prevent injuries 1is

perhaps the most imp-rtant prevention strategy available. This study vill

attempt to isoclate the causes of accidents in restaurant kitchers

- ' are suspected to be caused mainly through bad design of equipment.

/ The food service industry in South Africa is expanding rapidly. It can
‘ therefcre be assumed that the number of accidents in this industry will
increase. As such there is a detinite need to explore the present sicu-
sion and to assess what recommendations can be made in order to prevent,

as far as possible, accidents from occurring.

Accidents in kitchens may result from cuts, burns, scalds, lifting inju~
ries causing strains, falling objects, electrical shocks, triss, slips

and falls.

It is suspected that results in the present study will yield iuformation

regarding the importance of a safe kitchen design. The rese
will involve the combination of safety and ergonomic data., F. oo this an
appropriate conceptual framework in which to analyse activity « Litchen
. safety in commercial kitchens will be developed. Wwithin < foamework
mismatches in interface design will be identified via a < . onnsire

- which has been formulated based on the questionnaire aarm © 1 by




Adams, Barlow and Hiddlestone (1981), All incidents which may offer

symptonat {c evidence of malfuncetion will be determined,

Tt is strongly suspacted that from analysing the data, poorly designed
equipment, poor provedures and poerly prepared individuals will be iden~
tified.

The research can be seun as comprising two distinct sections. The first,

cons Lsting of chapters two thres and four, involves a theoretical analysis
of accidents. The elements of an accident will be defined and this de-
finition will be situated within the concepts which surround the field

of ergonomics. Once this has been outlined, the issue of safety in the

catering i{ndustry in South Africa will be erpanded upon, including issues

such as legislation and compensation.

The second section, comsisting of chapter five through seven, contains
the practicel research. The rationale and procedure of the study are set
out, the results are presented and then discussed in detail. The research
concludes with suggestions for the improvement of safety in the catering

industry as a whole.




CHAPTER 2

ACCIDENT DEFINITION

Many attempts have been made to define what is meant by the term "acci-
dent™ in the context of industrial activity and exposure to hazard. Arbus
and Kerrick (1951) define an accident as being the occurvence of an un-
planned event, which being the result of some non-adjustive act on the
part of the individual {variously caused) may or miy not vesvlt in injury,
in a chain of events  each of wiich is planned or contrelled (Arbus and

Kerrick, 1951).

From this definition a number of aspects concerning an accident may be
observed. Firstly, it is the occurrence of the unplanned or unpredicted

event that resul

in the sccident.  Secondly, this unplannel event is

due to some non-adjustive act on the part of the individual concern
Thirdly, the resulting injury is a consequence of this unplanned event,
and the injury itself does act constitute the accident - it follows aft-

erwards,

Probably the most theoretically important and comprehensive analysis
comes from Suchman (1961) and takes the form of a set of seven related
probability dimensions upon which the event is judged:

The degree of unexpectedns The lower the prebability of anticipation

the wore likely the event §s to be labelled ar accident.

The degree of avoidability The Jower the probability of avoidance the
more liksly it fs that the event will be fabelled an accident.

The degree of intention. The lower the probability of deliberate intent

the more likely it is that the event will be labelled an accident.

w




The degree of warning. The aller the extent of warning the greater the
likelihood of the event being labelled an accidert.

The duration of the occurrence. The quicker the event the greater the
likelihood of it being labelled an accident.

The degree of negligence. The greater the recklessness or carelessness
3 518

survounding the cvent the less likelihood of it being labelled an acci-

The regree of misjudgment. The more mistekes in judgement surrounding

an event the less likelihood of it being labelled an accident.

An "accident" will wost likely contain some of ‘he qualities of each of
these probability dimensions. However, depending on the situation, the
propertion of each dimension will vary. However, & number of problews

are encountered when one puts these ideas into practice.

A central problem is that an accident is only labelled an accident after
the event (Suchman, 1951Y. In addition there is a high reliance on the
racall and interpretation of people who were involved in the accident in
some way. Emphasis is placed on the outcome of the accident as opposed
ta the cause of the acci‘dcm_ (Russel-Davis, 1966). A further problem is

that the issue of negligence is hard to interpret (Fisher, 1986).

Negligence can be interpretsd in many weys and the characteristics of

. v "

‘recklessness” and "carelessness” are s¢ varied that it becomss difficult
to ascertain what negligence is or what forms negligence can take. This
presents problems as to how much could have been known about the conse-
quences of an accident or the potential for an accidental event. In ad-

dition, questions can be raised as te how much should have been known,

and what Jlevel of awarensss eptable under the particular circum-

stances s

-rounding the event. This in turn raises questions which are

2%




related to wider issves of general awareness of technical fact.rs which
may at the time of the event be remote from the factors influencing the

ment in the ac

direct inval

ivity leading to the event,

ons offered by Suchman (1561)

Thus, although the probability dimens
prasent a clear statement of the major qualities of accidents, when de-
termining which events truly constitute an "accident” and which do not,

still remains open to complex attribution processes which will vary ac-

cording to the decision m rs involvement the evant {Kelly, 19793,

The problem of cause, responsibility and blame, thus stil' remains unre-
solved. However, it is indicated that the rosolution will nermally depend
on agreement between the differing estimares of these probability dimen-
sions as way arise from various interested and involved parties.

Dunn {1971) advocates that in terms of human science research an accident

should be defined as "an unexpected, unintended but not necessarily dam-
aging or injurious event that disrupts the completion of (a planned)
event” (Dunn, 1971; p7). In broadening the definition of accident it
becomes important to broaden the idea of contributing factors, not simply

looking for personal or environmental factors but also their interaction

and their relationship with other factors which do not necessarily fall
into either category, e.g; time of day and the effects of adjustment in
circadian rhythm (twenty four hour "body functioning’ eycle) upon per=
formance, health and safety. This is impartant where the working of
shifts is concerned.

Accidents present & mejor problem to all communities throughout the world.

Advances in technology, communications and increased industrialisation

bring with them economic and social changes with many consequences both

i
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. positive and negative. Accidents are a prominent feature in respect of
. : tha wegative factars (Cliff, 197%). Maay workers die or suffer injury
on account of occupational disenses and accidents every year all over the
world {(Malentacchi, 1982). The most recent estimated number of deaths

it the world shows that nearly three million people die annually because

of an injury - producing accident (Romer, 1987). Figures indicate that
v while Britain suffered an average of 2.2 work related deaths for every
. oo . 10 000 workers each year, and the tmiced States suffered 12.8, South
Africa suffered 22.8 {Sunday Star, 17 May 1987). In addition injury
statistics may underestimate the severity of the problem as there are

allegations that there is a large amount of "fiddiing” by satety officers

of injury statistics (Sunday Star, 3 May, 1987). No matter what the type

of work in which the population in general is involved, there is always

the potential risk of worker exposure to safety and health hazards

v (Nogurira, 1982).

*MM Accidents in industry and agriculture cause heavy losses in terms of
m\“x disability and mortality every year in the industrialised countries and

are now increasing in the developing world. Although the World Health

Organisation (WHO) has drawn up a medinm term programme on the study and

control of occupational and work - created diseases, it has so far given

liv.le sttention Lo injuries due to occupational accidents. Very little

has been done on the epidemivlogy of occupational accidents especially

s in developing countries and there is a need to establish national and

international monitoring programmes in this field with adequate analysis

i\ of causes of accidents and means of control (Romer, 1987).

Occupational safety and health is a multidisciplinary and highly dynamic

area of nractical and scientific activity. The need to constantly improve
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physiciavs', engineers', technologists', and workers' knowledge regarding

idents and safely derives from modern production developmerts such as

the industrial and agricultural use of the latest scientific and technical

fnnovations and the introduction of new proc #s, machines, equipment

and rationalised procedures. These developments are ofren dccompanied

mical, physical, and biolugical ricks to the workers' health and

safery. Previously, occupational health wa

oriented to occupationel
disease and accident prevention. 1t is new involved in establish.ng op~
timal working conditions to prevent fatigue. Prevention of late effects
of occupsticual exposure to mutagenic, tivatogenic, embryctoxic, and
carcinogenic factors nre increasingly important. The pathnlogic action
of cerrain agents are possible even at the low exposure levels, their
effects may be long in manifesting themselvas and may also appear in

subsequent generations (Kundiev, 1982,

Thus, industrial activity exposes humans to a wide range of health hazards

{Fisher, 1986). Hazards may be physical {exposure to physical agents such

a5 radiation, heat, noise and vibration}, such

$ in the catering indus-
try, chemical {encountered principally through inhalation of workplace
air but they may also be absorbed through the skin or ingested in the form
of drsts, poisonous fumes or gases), and biolegical (including exposures
1o viruses, bacteria fungi and their products which may be released ac-
cidentally to the work enviromment). A fourth health hazard may be due

to psychological factors and bad design of equipment (Basch, 1383). The

effect of & hazard may manifest itself on a large scaie such as the
Kinross mine disaster of 1986 where a unigue combination of events lead

to dramavic and tragic consequences.




Although in. astrial activity exposes humans te a wide range of health
haziods, this does not mean that exposure to hazards automatically leads
to i'l effect. The link between hazard and health is less direct.
Moreover, the processes by which hazard is converted into ill health are
often hidden. In many cases the hazard itself is not perceptible to the
victim's sensory rvegisters; for example exposure to ultraviolet light
cannot be smelt, tasted, touched or heard; and many of the biological and
chemical hazards to which we are exposed are evident in such small quan-
tities that they escape detection. At other times the threat inherent
in a particular hazard may be hidden by complex temporal events or by
spatial proximity masking %, as is most common in impa.: events. Under
such circumstances the most forceful indicator of exposure to hazard comes
after a unique combination of events which declare the hazard in terms
which may be both dramatic and tragic, as in for example, the Bhopal Gas
Disaster of 1984, or, as earlier mentioned, the Kinross Mine Disaster of
1986. Typically when such events occur on less dramatic or smaller scales
the term "accident” is used as opposed to terms such as "disaster”, "ca-

tastrophe” or "tragedy” (Fisher, 1986).

Early studies in the field of accident research and safety utilised ‘arge
cuantities of data drawn from accident and other records, and attempted
Lo categorise evenis and search for common factors by using stendardised

statistical techniques (Dunn, 1971).

The first major systematic investigation into accident causation comes
from the statisticians Greenwood and Woods (1919) and Greenwood and Yule

(1920) who published an account of accidents sustained by workers in

munitions factories during Worla War 1. Their findings suggested that

the majorit, of accidents happened to a small number of workers. These




suggestions were largely supported by other indusirial dava collected by

Newbold (1926). However, in each case the authors stressed that statis

tical research could only show what had happened, and not why or how it
p1ad happened. However, these findings were responsible for shaping vel-
umes of research, - sinly by psychologists, directed st discovering these

missing determinants.

Throughout the 1930's and 1960's research findings from statistical, ex-
perimental and clinical investigations extended the list of potential
"personal” factors which weve thought in some way to underlie accident
proneness {Surry, 1971 and Dunn, 1971). FExamples of potential "personal”
factors are: Vision: acuity, peripheral vision, colour visioen, ete.
Psychomotor performaace: motor contyoi, spead of movement, accuracy of
wovement, applied force capauwilities, etc

Central nervous system attribute arougal, vigilance, atrention, simple

reaction time, etc.

Sex differences

Intelligence and learning

Personalicy

Age differences *

Differences In experience and training exposure

Risk acceptance differences

General health factors: tempurary aud long term illness~ both organic and
psychiatric, effects of ariificial substances suvh as aleohol or common

sedication and drugs, et

Fatigue

fndividual motivalion




This same type of extensive research began to identify a wide range of
influential "environmental' charecteristics, in addition to those per-
sonal factors. For example:

Social factors: including economic, social and social psychological in-
fluences such as work group pressures, rate of output required, shared
motivation, etc.

Thermal environment: factors such as temperature, humidity, etc and the'y

effects upon human performance variables

Mechanical enviromment: noise, vibration, acceleration

Bio-chemical environment

Visual environment: factors such as fleld of view, glare, flicker, colour

use, colour rendering, etc.

However, when looking at these factors it must be realised that an acci-
dent can be caused by any one of these factors or a cembination of them.
None of these factors alone can adequa &ly explain a.. o ‘a all

situations. To believe that a single characteristic such as sex differ-

ences or fatigue will determine an individuals involvement in all types
of accidents goes against the notion of common sense and cannot be sub~
stantiated (Fisher, 1986). There is no easy combination of a few factors
which can enable one to make a prudiction as to the occurrence of an ac~
cidental cvent across a8 hroad specirum of circumstances (Surry, 1971; Shaw

and Sichel, 1971).

A large amount of early recearch focused on the notion of "accident
proneness” and attempts were made to ‘rolate factors which characterised
accident prone individuals in order to determine if there was a cartain

group which was more likely vo have accidents.




tho concept of Maccidast proneness’ ot
¥

spon the fdea that o person

with certain perconaiity .baracteristics wi- .ary likely to have acci-

deuts. When a pe. son v s sald to be accident prone iv was geneyiiiy meant

th hafshe had some psychelogical characteristics which predisposed

him/her toward bhaving accidents "Ramdisdl, 19815

|

However, when reviewing the sirly research on "sccident proneness’

can be seen that the tera "accident sronene: is often loosely and in-

srrectly applied to anyone whe sas more accidents than others who do the

wama type of job (Ramdial, 1981). @ early studies ignore the fact

that fuctors such as  indivsoual background and esstoval disposition,

tlone cunpnot provide an adevuate explanation of all sccidents in eve

situation

curthermore, po matter wpst combination of constitutional factors may be

wvelved in their me ur . the suggestion that a fixed group of people

ire responsible for auqovrity of accidents, or are more prone to all

donte {(Ke 1950 Newbold, 1926 Farmer and Chambers, 1926),

rypes of ac

tae no unegquiveca! elnerimental support (Avbus and Kervick, 1931; Froggat

and Swiley, 1964, Hadosn, Suchwan and Klein, 1964; Shaw and Sichel, 1971}

HMany of the it s wongled oul 1097 research sioply do not retlect the

esnent ial criveris § accident prouensss (Surry, 1571) For example,

ehe inclusion of Tage as @ potential tacler in determining an accident

crome ipdividual ignores the allegavion that "proneness’™ is a relatively

enduring persenal idiosvynorasy.  Membership of a tlar age band is
& p ¥ &

not an enduring persens characieristic, but rathsr a transient phase,

o that 4f age is a4 conlributing factor to uvequal iiability it is making

its contribution in some way other than through “proneness™.
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Kirchuer (1961) suggests thau the coucept of accident-proneness has ve-

ceived far more attention than it deserves. The term ac

ident-proneness
i often loosely applied to anyone who has wore accidents, or appears
ciumsier then others who do the same t.pe of work. However, this conld
be due to factors which are not the individuuls fault such as a lack of
training or no training at all, or because the area in which the person
is working is cramped thus restricting his/her movement. Poor supervision
or unfavorable attitudes towards accident prevention could also lead to
accidents as well as a tolevance of poor work and siafety conditions. A
language barrier between the worker and his/her immediate superior could

also be a contributing factor (National Safety Council, 1974).

Schulzinger (1956) suggests that true accident-proneness is a very rare
and extremely i1l defined phenomenon. During any one time period, it is
virtually impossible to pick out certain people who tend to have more than
their share of accidents. He argues that when the study is extended to
a longer period, it will be found that the composition of the group
changes, with new people coming in and old ones dropping out. Therefore,

the majority of accidents over a lengthy time period cannot be attributed

to a constant group of employees (Kirchmer, 1961}, This therefore dis-
counts the theory that individual traits can be isolated ir order to de-

termine and identify accident prone individuals.

Kirchener (1961) makes the following observations:

1. By chance alone, some people are bound to have more accidents thon
others, (Huwever, how is this determined?). This does not
necessarily mean that these people are accident-prone; this may be

illustrating nothing morve than the law of probability or a propensity

14




to report "unusual events”, In the same way, anyone can have a
succession of acclidents through chance alone.

2. This small group of people which 15 incorrectly labelled "accident-
prone’, is essentially dynamic in its membership. It is constantly
gaining new members and losing old nembers.

3. Most accidents are the single experieices of many people. A few
people will have many sccidents, bu: most people will have none
or very few. However, from the definition presented by Arbus and
Kerrick (1951) it {s unrealistic to assume that an individual

will never have an acc.lent as an accident does not necessarily

have to result in an injury in order for it to be labelled an
accident. From this it thus becomes questionable as to how
Kirchner (1961) defines an accident.

4. There probably is a phenomenon that car be labelled "temporary-
accident-proneness’’, temporary being the operative word. As people
become more adjusted to '' . stresses and strains of living, and
build psychological defences, they tend to avoid having accidents.
From this observation it is necessary to question once again the
notion of "accident-proneness” as "tewporary-accident-proneness'
in no way concords with the concept and definition of "accident-
proneness”.

In sddition there is little convincing experimental evidence to

"temporary-accident-preaeness’.

support the suggestion of
Thus, without carefully investigating the circumstances surrounding an
accident which a puerson has, it would be unwise to label a person
accident-prene, as what at first may asppear to be accident-proneness,
could upon closer examination reveal cther factors or conditions which

are causes of accidents. A worker could be a victim through no fault of




sher own. He/she may be working in poor environmental conditions such
i5 having to use faulty machinery, or in a poorly lit and ventilated area,

or under stress conditions, or the individual could have had little or

adsquate training (Ramdial, 1981).

Thus, although rne theory of accident-proneness seemed for many years to
be a promising solutfon to the preblen of work injuries, in actuality,
when put in proper perspective, it contributed little to the overall

problem (Beach, 1980).

1t can therefore be seen that there is an absence of stable evidence to

support the theory of ‘accident proneness’. This notion has been viewd

4s too simple a concept (Reasen, 1979). One cannot explain accidents by
luoking for personal or other factors as these factors do not recognise

the complexity of the behavioural environment.

Dunn (1971) has presented a summary of the shoricomings of this early

research. Because early reseavch utilised records such as medical files

of jost work time records iu order to analyse existing accidents, a number
of problems for data collection and analysis were created.

1. As has been discussed at the beginning of this chapter an accident is
difficult te defipre. Definitions will depend upon whether one is
concentrating on the causal factors or on the consequences of an
accrdent.  As a rvesult differences mre likely to occur as to the
exgct nature of the event recorded between records from one

rrganisation or industry to anoiher.

[

Events which are vecorded in ope induslyy or organisation may not
be recorded in another. Thus, thee is a differential recording of

events. Because a

rds are based upon reported

ident reporv re




accidental events, inconsistent .Jeporting practices distort the
analysis. As a resuit, such distovted records will normally hide
large quantities of relevant information. More importantly, however,
underreporting will lead to serious underestimates of the size of
hidden consequential costs which are attached to accidental events.
Terms used to describe accidents wmay vary amongst sets of records.
Description of elements such as jobs, workstations and procedures
often hide similacities or create false ones. As a result there is
difficulty in forming analytical dimensions for research purposes
because of a lack of or non-standardised classification of data.

When the records being anaiysed are constructed to obtain "lost-time"
information, it bacomes difficult to separate lost time which is as a
result of illness as oppused to lost time which is due to accidental
events. Thus, there may be the compounding of accident and illness.
Severity estimates of damage and/or injury vary between organisations
and with time. Interpretation depends upon the experience and
qualifications of the individual making the estimate.

Commonality of accident and consequent injury will reduce the saverity
level reported. Conversely, Senneck (1975) has suggested that over a
period of time, (years), views will change "about what types of injury
a person should suffer and still be expected to continve working"
(Senneck, 1975; pl49). Such changes will distort the analysis

of records if adequate correction is not made. Both the estimate of
severity and the duration of recovery time are wediated by e onomic
and social values as well as by certificating practices on the part of
Medical Officers. Certification of a 3 or 7 or 14 day ahsence

from work for recovery purposes need not necessavily ref ect injury
severity but may rather reflect the accepted norms for ~onveniert

certification.




The analysis of this accomulated

daca is influenced by a further

five points of difficulty (after Dunm, 1971).

~

Conceptual and theoretical limitations. Limitatiens in determining
what constitutes an accident present fundamental problems in terms of
both definlition and conceptual relationships. These limitations

in turn lead to greater problems when isolating and investigating

the phenomenou of accident causation

Number of events. The number of "accidents” is comparatively small
when comparing these events against the numbev of nen-accidental
events. These small number of events. upon which theories and
investigation are based often do not lend themselves to isolating
complex iateractions.

Oversimplification of accident causes. Many resesrchers and
theorists have attempted to identify and isolate single factors

as causal determinants, Whilst such simplicity cannot be entirely
ignored it is, however, more appropriate to examine multiple

interactive components within any situation as true causes may be

multiple and interactive,

Differential job requirements. Riskus, skill requirements, social and
economic pressures etc. It is extremely difficult to generalise
from one situation to another as there are differences in factors
such as risks, skill regunirements, sociai and economic pressures

The “missing behavicural link'. Most of the early research

into accident causation involved the analysis of data using
standardised statistical techniques to reveal common factors. A
major criticism here is that the records available for such analysis
typically contain only minimal facts about each incident. Many
critical factors within the behaviour preceding the event may thus

be ignored. This may result in ad hoc assumptions about similarity




between events which in actual fact are pot behaviourally relaved other

than by the same consequences and cutcomes attached to them,

Dunn (1971) made the suggestion that for the preceding fifty years safety
research had lacked the theoretical framework necessary for both pre-
dicting accidents before they happen and for acting as a cohesive force
for drawing together the vast smount of information available. Perhaps
the major drawback to early work has been the omission of any attempt to
analyse a whole sequence of events that lead up to the occurrence of an
accident. The foundatiomns tor such an approach to accideat investigation
were laid in the mid 1960's., Russel-Davis (1966) investigated a group
of thirty four railway engine drivers who had all passed signals st dan-
ger. Investigating each incident separately he {ound a variety of causes
ranging from poor sight, to false expectation, to relaxation after stress
(Russel-Davis, 1966).

In order for any research into accidents to be meaningful, the definition
of the term has to be decided uwpon in such a way that will aliow for
purposeful investigation. This is extremely important because of the
emphasis i hbich is placed on the consequence and cost of accidents. It
is inevitable that the cost arisiung from accidents, especially involving
industrial accidents, should be clearly established, that liabilitv for
these costs should be identified, and ultimately, blame should be as-
signed, where relevant. Thus, it oecomes necessary to legally and prac-
tically establish what constitutes deliberate, calculsted and avoidable

avents.

With regard to accidents, mansgement is faced with a serious and twofold

probiem. Firstly, there is direct financial loss, caused hy accidents,
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. Lo the organisation, not only as a vesult of the actual loss in production
¢ ) of the workers who have the accidents, but also the holdiag up of work
in other sections. Secondly, accidents give rise to a general state of

disorganisation, such as crowding round the victim, and unnecessary

(/ movement which may have s demovalising effect on others (Ro~dial, 1981).

For many vears employers have had two re

sons for making active efforts
i to reduce work injuries and advance the health of their employees. One
i is the humanitarian concern for the well-being of thair employees and the

other is cost. It is more ecoucwical to maintain an accident-free plant

and have full attendance on the job than it is to have extensive lost time

due to job-zonnected injuries and illness and to non-occupaticnal sick-

P ness.

The cost of work injuries and illness inciudes the costs of lost wiges,

medical expenses, insurance claims, production delays, lost tvime, and

equipment damage {Ashford, 1976). It thus becomes spparent that these

costs reflect a serious problem in terms of human anguish, loss of income

to affected workers, and cost to employers (Beach, 1980).

3 In industrial practice attention tends to be focused primarily upon ac-

cidents thet cause injurie But injury prevention should be accident -

Ty prevention as well., In addition to the anguish and suffering experienced
by injured employees, accidents are very expensive to the employer. In
many cases the indirect costs of an accidental injury are considerably
greater than the direct costs. Accident custs are classified into twc
categories. First are the insured cest which includes money paid for
doctor and hospital bills, for weekly benefits while the injured employeas

are absent from work, and for any scheduled payments due to death, acci~
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dental dismemberment, or permanent disability. This cost is readily ap-
pavent and is met by the insurance premium. The second category of costs
due to accidents is called the uninsured costs or the indirect costs of
accidents. These costs include lost time of injured wcirker, lost time
of fellow employees who render aid to the injured worker, time spent by
supervisory personnel to assist the injured man and to investigate the
cause of the accident, lost production, possible damaged material or
equipment, and administrative expenses tc process paper work cunnected
with the accident (Beach, 1980). Other costs include costs of replacing
the injured employee and miscellaneous costs including any overtime
caused by the accident, loss of income due to missed delivery dates, and
the costs of maintaining a first-aid dispensary feor accidents that do not

technically result in lost work time (Flippo, 1984},

The ratio of the uninsured to the insured costs varies widely from factory
to factory according to the particular situation. However, investigators
have found that these uninsured costs tend to dverage about four times
those of the insured costs. Thus, the insured or direct costs represent
only about 20% of the total costs on the average (Beach, 1980). For some
companies in high-risk industries the premium for workers' compensation
insurance may run as high as 15% to 20% of payroll. If one estimates that
the total cest for accidents in any one year is five times this figure,
it can be readily seen that the acciden’. rate can determine the difference

between profit and loss for a company {Beach, 1980).

Positive action by management to mainiain not only "good" working condi-
tions but in addition "good" employee health (physical and wmental) is
bound to reduce the accident rate and lower charges for workmen's com-

pensation, The initial cost of establishing a good work envirznment and
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weupational health programme often discourages management from making
investawent, however, the long-term prospect of reduction in the cost
of accidents may provide the impetus to adopt such a comprehensive

programme (Beach, 1980).

The task of building in safety and health at the design stage of new

equipment and technology depends on the engineers’, designers', and
technicians’ knowledge of ergonomics and occupational safety and health.

Existing education and training systems in this field should be improved

and training programmes on ergonomics, safety engineering and occupa-

tional hoalth should be developed (Kundiev, 1982).

Commorn. to most ergonomic changes {s that they interfere with the pro-

duction process. New equipment often

tervupts the production process
and the workers reguire additional training. Often some aspect of the
production process itself needs to be alterad, requiring the assistance
of production engineers. The financial implications of such changes are

suffi

fently important to be considered in detail by company management.

Management and production enginee
8 4

usually have no training in
ergonomics and may therefore be reluctant to accept that certain tasks
can have serjous consequences to the workers' health. This reluctance
and the financial consequences often turn what {5 a positive attitude in
principle into a negative one, and it is found that much-needed changes
in the word environment are blocked or delayed for o number of formal

reasnns which could have been avoided (Westgard and Aavas, 1982).

In addition to the finaucial burden {mposed by ac

idents upon a company,
those workmen who are injured also bear a substantial cost, Most workers

have to wait before they receive compensation. Compensation is often
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not sufficient, and for permauent partiai Jismembe ments the scheduled
benef{its are rarely adequate to compensate a worker for his future loss

of earning power (Beach, 1980).

Ir. conclusion, at all stages of accident research it is important to bear
in mind the problems involved such as the central problem of an accident
only being labelled an accident after the event (Suchman, 1961). When
determining which events truly constitute an "accident” and which do not,
still remains open to complex attribution processes which will vary ac-

cording to the decision makers involvement in the event (Kelly, 1979).

When looking at early research into accident research it can be seen that
there is a difficulty in drawing together the vast amount of available
information because there has been a lack of a theoretical framework
necessary for predicting accidents before they happen. Perhaps the major
drawback to early work has been the omission of any attempt to analyse a
whole sequence of events that lead up to the occurrence of an accident

(Dunn, 1971).

In order for any vesearch into an accidents to be meaningful, the defi-
nition of the term has to be decided upon in such a way that will allow
for the operationalisation of purposeful investigation., Thus, for the
purposes of the present research, an accident will be defined as "an un-
expected, unintended but not necessarily damaging or injurious event that
disrupts the complation of (a pianned) evest” (Dunn, 1971, 7). It is
essential to broaden the definition of "accident” to include contributing
tactors such as health and safety and to demonstrate how they interact
with personal or environmental factors as it is not sufficient to conslider

only personal or environmental factors.




In modern industry, when looking at work, it can be seen to involve more

than simply human-work interaction. As technology has evolved humans have

been progressively separated from primary work transformations through
the introduction of equipment, wachinery and procedures. This more cam-

iy plex situation makes it les

easy to inolate and identjfy hazards, Thus,

it is becoming increasingly difficult to maintain safety by rvelying solely
on intunitive intervention. A more sophisticated approach is therefore
requived. Initially this would {nvolve the careful design of interacting

elements by carefully considering ergonomic principles. However, it must

be emphasised that the considervation of ergonomic principles in system

design is only a first and starting peint as it s unrealistic to expect
that there will be a perfect matching of elements and if such a perfect
match is found that it will endure as work practices evolve and task de-
s mand characteristics change. Work design must be constantly monitored
for systems malfunction and any malfunction which is detected must be

constantly redesigned (Fisher, 1986).

The present research will involve the amalgamation of safety and ergonomic

data in arder to develop an appropriate and rigorous conceptual framework
to analyse activity and *kitchen safety in industrial kitchens. Within
this framework mismatches in interface design will be identified via a
questionnaire, which will be formulated in a manner similar vo that ad-
ministered by Adams, Barlow and Hiddlestoune (1981). The use of this
questionnaire will yield information that is already categorised in terms
of injury agent, activity surrounding the incident, immediate cause of
5 B injury and interface matching. The major advantage to using this ques-
tionnaire is that the accumulated data, which can be easily analyseu and
interpreted will reveal redesign needs. By recugnising the importance

of focusing on mismatches between components of the system it becomes
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seperative thar all incidents which may offer symptomatic evidence of

malfuiction be determined.

The problem of sooidents

fsafety in the cavrering industry and commer-

wial kitchens has been brought to the attention of the present researcher
by the industry wie wish (o investigate the causes. However, the ipci-
dents of sccidents in the catering industry, specificaily in commercial
kitchens, are difffeult to definn.  From the nature of the industry ac-
cidents ars likely to be small scsle and as a result won't necessarily
require reporcing. Thus, there is severe underroporting and the full
extent of accidents js therefore not <nown despite the fact that the
problem i5 ¢ continuous cue. Due to the small scala nature of accidents,

there fs very little available data from which o work,

It is strongly

spected that {com analysing the data, poorly d

igned
equipment, poor procedures, amd poorly preparsd individuals will be
identified. From this generated data further recommendacions will be made

regarding alternative designs.

Tt now becomes pertinent to review the srgonomics gpproach to accidentsg

in more detail This will be discusse

in Chapter 3.
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CHAPTER 3

ERGONOMIC PRINCIPLES

Ergovomics is the analysis and design of work supporting “human-machine”
systems" based upon the joint criteria of systems effic.ency and the
preservation snd promotion of human well being. (ts main concern is the

adaptation of work, mainly in the field of physival and percerrtual demar

ohe

and some of the psychological demands presented by experimercal ps:

ogists to what people can and ought te do.

Thus, it is necassary to take an in depth look at all the intevactive
elements of the system. However, before this can be done, it & necessary

to define what ergonomics is.

Ergonomics is defined as the study of the relation between man and his

occupation, equipment and environment, and particularly the peoation

of anatomical, physiological and psychological knowledge .-

arising from them (Shackel, 1966). Machine designers are m
with the improvesent of the machanical, electrical and o

aspects of their »sachines. However, the machine is

system and must not be viewed in isnlation. COften the mec . we . ame

element in the man-machine system, and what is important s fue wei  ohe

machine works in conjunction with the operator who has t  ise

day in his routine work {Shackel, 1966).

Thus, finding the optimal structures ta meet the LeYis  ancommEssed
in the definition of ergonomics, necessitdtes res sing the amic
relationship between interacting components of any human-machine svstem
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which arve the hmao, wachine, workspace, epvironment, task structure and

procodures.

The dnteraction belween man and his equipment must be optimised.  With
man at the centve of the system, it is possible to work outwards from
him/her, {(considering factors such as sex, age, and motivation), firstly
looking «t his/lier interaction with the machine or task (which invelves
laoking at the man in terms of foformation trasnsfer, actions and layouc
panels and equipment e. ., display control compatibility). Secondly, one

looks at man's interaction with ihe workspace around him/her (reach,

cl rs, machine size, desks, etc.), and finally one looks at the general

envivonment e.g., the influence upon behaviour and performance of phys-

ical, chemical, biological and physical aspects such as light, swmell,
ventilation, workteam, shift conditions, “iscomfort or risk {Singleton,

1966). This is illustrated in Figure I.

Figure 1. Man's fnteraction with machine, workspace, and

environment

machine
workspace

enviromument

From W.T Singleton,

Curvent trends towards systems design., (1966)




A understanding of the ergonomics approach to the analysis and design

Gf work is particaiarly dependent upon a correct grosp of the complexities
of the human at work. A general statement of the ergonomics pevspective
would be to consider the whole of the human in the whole of the work

situation. Thus, it is necessary to expand on whet is meant vy "the whole

of the kuman', and "the whole of the work situation’.

"the human’ is to consider the individual's

A useful way to conceptualise
capacities to work, and the constraints which limit his performance. The
tern "work' is not used in this oo ext to denote gainful, paid employ-

ment, but rather it represents hing ¢ more fundameutal suck as the

expenditure of energy, or the upplication of effort or exertion to a

purpose. In more specific terms, "work" is any activity which requires
more than the minimal energy excharge necessary to support life (the basal

wetabolic rate). Once this minimal level has been suipassed it becomes

possible to identify 3 major work-supporting dimensions inherent in the

humaa organism.

The first dimension is one of anatomical, structural reality. Its de-

terminants will be anthropomerric characteristics and musculoskeletsl
organisation. The variation in human anthropometvic characteristics is
not confined to the obvious factors such as height, but extends to each
body component identifiable as a metric difference between skeletal or
muscular "landmarks”. A further set of dimensions emerges when the body
is engaged in such physical activitics as st.etching or reaching. These
are referred to as functional or dynami: anthropometric measurements.
Anthropometric variation is further complicated by factors such as age,
gender, race, nutrition, time of day (which leads to postural and skeletal

adaptive changes). Thus, it is necessary to note rhat people exist in a

8
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nd that this in itself creates de-

remar le range of shapes and s

o sign problems.
an p

The second major work-supporting dimension is the individual's ability

to engage in physical work which is dependent upon the dynamic functioning

5 of anatomical structures. The efficiency of converting stored energy into
musculoskeletal activity, the limitations of joint movements and the

« general functional construction of the musculoskeletal system, together

dictate the rvange, speed, strength or force, endurance and accuracy

characteristics of our bjo-mechanicai functioning (Grieve and Pheasant,
1982; Tichauar, 1978). Once again these characteristics present a wide

range of indivicdual differences which become important when an attempt

is made to prescribe physical work for people to undertake.

i The third major work supporting dimension is & necessary fsctor in the

regulation and control of the overt application of our physical capabil-

ities. The human capability to process information from a changing rn-

M% vironment is at the heart of our physiological, psychological and social

reality (Lindsay and Norman, 1977). Effective use of our muskuloskeletal

system is dependent upon the complex functioning of the central nervous
system. Its ability to convert enviroumental changes into mental rep-

N resentations, to process these representations, and the manifestation of

this processing in terms of our intcraction with the physical and soc
environment, is the key to our continuing existence (Anderson, 1980;

Kantowitz and Sorkin, 1983).

\ The human capacity to process information, our internal mental capabili-
ties, includes many subtle cognito-perceptual characteristics. On an

intra-individual basis our human information proce

sing strategies are
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bighly flexible. On an inter-individeal basis the range can be staggering

{Anderson, JY81; 19845 .

Any attempt to consider the "whole of the human' must thus recognise that
the human capacity for work covers a range from purely physical to purely
cognitive (internsalised) mental workloads and that any notion of a common
obvious capacity to perform any particular aspect of the work is com-
pounded by the high inter-individual variability apparent in each of the

three princival work-supporting dimensions.

Having thus sreated a complex and highly variable image of "the whole of
the human", it becomes nece sary to consider what is meant by "the whole
of che work situation'. The dimensions of the work situation will be
considered as levels of interaction. For an ergonomist the central com-
ponent to any work situation is the human work performer. In order to
formulate the first level of interaction in the wovk situation it is
necessary to acknowledge that it is quite rare to find humans engaged in
work of any kind which would not be alleviated by the use of some man-made
job aid, tool, piece oi equipment or mcchinery. These are referred to
as machine. Machines cah be designed to facilitate human use by fully
considering the necessary interaction betwesn human and machine, and the
demands that this interaction places upon the known constraints and ca-
pacities to the human to perform work (e.g., anatomical , physiological
and psychological limitations). The objective is to facilitate human use
by making the design of machines more appropriate to these human per-
formance parameters. More appropriate, however, is not the same as more

simplified.
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if this line of thought is further extended, it should be obvious that
the human using wachines to perform work will require a certain .mount
of three dimensional workspace. The amount and layout of this workspace

will depend in part upon the dynamic anthropometric characteristics of

the human, in part upon the design characteristics of the machine, and
in part upon the nature of the task i{tself e.g., materials to be handled
transformations to be undertaken, etc). Again this workspace may be more

or less well designed to facilitate human involvement in task performance,

depending on the extent to which these interacting factors are considared

Any workspace must be further supported within a larger environment with
thermal, mechanical (acoustic, vibratory, impact and accelatory), visual
and bio-chemical physical aspccts as well as social psychological and
wider societal aspects. Again these “actors may be controlled or designed
in order to optimise the interactions between human, machine #. . workspace

and so facilitate task performance.

At this point it becomes pertinent to review a number of environmental

factors which may become hazards to the worker in the ipdustrial setting.

The physical environment in which the work is performed may contribute
to undue fatigue and may have other injurious industrial conseguences.
It should be readily apparent that certain environmental conditions may
be either directly or indirectly responsible for accidents. Such factors
as improper illumiration cr temperature may either act directly as causes
of ac idents by making it virtually impossible for the worker to perform
with any degree of safety or may act indirectly by making the job un-

pleasant and the worker incautious (Rsmiial, 1981). This has special

e



significance with rvegards to the catering industry where worker's often

work in

ty hot envirommeut,

These environmental factors will be reviewed under the title of industrial

bygiene

Indusrrial hygiene has been defined as that science and art devoted to

ant ic

ipation, recognition, evaluation and control of those environmental
factors of stresses, arising in or from the workplace, which way cause

sickne

. impaired health and well-being, or discom{ort and inefficiency
among workers or among the citizens of the community.

The term "industrial hygiene' vefers not only to industry and to hygiene.
In fact the term covers all the workplaces (not only in industry) and the
stresses and nuisances that can be objectively and sclentifically meas-

ured. Thus, industrial hygiene can be seen as the sclence of the vccu-

pational enviromment.

There are a number of factors which can be viewed as part of industrial
hygiene: Chemical factors including things such as gases, vapours, fumes,

dust etc., physical factors such as noi

. lighting, vibrations, heat
radiations and biological factors including micro-ovrg:«.sus (Guillemin,

19823

A number of chemical factors and physical factors will now be expanded

upon as these are relevant to this study.




Pust

Every operation and action in the workplace releases a certain amount of
dust into the airr. Movement of people can release dust from clothing and
skin. Dust that has settled on floors and flat surfaces is made airborne
by air currents as people move about their work. Windborne dust enters
buildings particularly in dry weather and more so in densely populated
areas. Together with particles released by the operations within a
workplace such &s handling of waterials, machining, cutting, drilliang,
grinding, milling, sanding and planning of items being manufactured, &
dusty working atmosphere can be produced. Although most dust particles
are harmless, in sufficient quantities dust cen cause discomfort and un-
pleasantness. At such levels it is termed & "nuisance dust” However, some
dusts are distinctly harmful, giving rise to carcinoma, chronfc lung

diseasa, asthma, bronchitis and other disorders {Gill and Aston, 1982).

Not only does the chemical composition of the material and its airborne
concentration determine its detrimental effects, but aiso the particle
size influences the part of the lungs where the material is deposired.
‘rge particles are collected in the nose and throat whilst smaller ones
are deposited further inte the lung, the next stage of collection being
in the upper airways, i.e. the bronchi and bronchioles, where self-
clearing action by the ciliary movement takes place. Sowe particles are
breathed out again and some are removed by body fluids but others remain
and c-use physical and chemical reactions which can be harmful in both
the short and long term, sometimes leading tn permanent lung damage (Gill

and Aston, 1982).
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Noise

I modern envivenments iU is difficult o find a situation where noise
does not occur., Even people in offices and computer vooms experience
noise levels which may cause concern and wany industrial situations are
noted for their continuous sound output. In order to assess the health
havard of & noisy working enviropment it is necessary to measure the
worker's exposure “dose” of noise. This means assessing the sound in-
tensity, the duration of exposure and the pitch of sounds produced in the
workplace (Gill and Aston, 1982). Noise has become such a pervasive as-
pect of working situation and community life as to be referred to as noise
poliution and to be considered a health hazard (McCormick and Sanders,
1983). Although noise has commonly been referred to as anwanted sound,
a somewhat more definitive concept is the one proposed by Burrows (1960),
in which noise {5 consideved as "that anditory stimnlus or stimuli beaving
ne informaticonal relationship to the presence or completion of the imme-

diate task' {Burrows, 1960},

Permanent hearing loss is the consequence of physiological damage to the
mechanisms of the ear. The onset of a loud noise will cause a startle
response, chamcten’sed"ny muscle contractions, blink, and & head-jerk
movemeant , In addition, larger and slower breathing movements, small
changes in heart rate, and dilation of the pupils occcur. There is also
a moderate reduction in the diameter of blood vessels in the peripheral
regions, particularly the skin (Burns, 1979). All these respoases dre
relatively transient, and settle back to normal or near normal levels very

quickly.

The physiological reactions to ncise usually would not be regarded as

being of a pathological nature if the noise occurred only a few times.
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However, thera is an accumulating body of evideuce that indicates that
exposure to high noise levels acts as a stressor and that over a period
of years it may produce pathological side effects and thus may constitute

a health hazard (Jansen, 1969; Burns, 1979; Gulian, 1974).

Gulian (1974) reports on several European studies which show that people

working in high levels of noise have wore somatic complaints than workers

in low levels of noise. "High-noiso" workers compl-in more of
irritability, headaches, tiredness, bad slesp and heart pains (Gulian,

1974).

The particular effects of noise on performance depends on, awong other
things, the characteristics of the noise itself and the nature of the task
baing performed. A few generalisations, however, can be made about the
effects of noise on performance. With the possible exception of some
wemory tasks (Hockey, 1978), the level of noise required to obtain reli-
able performance effects is guite high. Ferformance of simple, routine
tasks may show no effect and often will even show an improvement as a
result of noise. The detrimental effects of noise are usually associated
with difficult tasks which 1equire high levels of perceptual or informa-

tion processing, or both (Eschenbrenner, 1971).

Although there is beginning to be some consensus on the effects of noise,
there still remains considerable controversy over why, or how, noise has

the effact it does.

In addition to affecting performance neise can be annoying. Loud noises
are usually more annoying than soft noises, however, there are exceptions.

Annoyance is measured by having subjects rate noises or a verbal scals,
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However, there is an accumulating body of evidence that indicates that
axposure to high noise levels acts as a stressor and that over a period
of yvears it may produce pathological side effects and thus may constitute

a health hazard (Jansen, 1969 Burns, 1979; Gulian, 1974).

Gulian (1974) reports on several LEuropean studies which show that people
working in high levels of noise have more somatic complaints than workers
in low levels of noise. "High-noise” workers complain more of
irritability, headaches, tiredness, bad sleep and heart pains (Gulian,

1974 .

The particular effects of noise on performance depends on, among other

of the noise itself ana the nature of the task

things, the characterist
being performed. A few generalisations. however, can be made about the
affects of noise on performance, With the possible exception of soma
memory tasks (Hockey, 1978), the level of noise required to obtain reli-
able performance effects is quite high. Performance of simple, routine
vasks may show no effect and often will evaen show an improvement ss a

result of noise, The detrimental effects of noise are usually associated

with difficult tasks which requive high ievels of perceptual or informa-

tion processing, or both (Eschenbrenner, 1971).

Although there is beginning to be some consensus on the effects of noise,
there still remeins considerable controversy over why, or how, noise has
the sffect it does.

fn addition te affecting performance noise can be annoying. Loud noises
are usually more annoying than soft noises, however, there are exceptions.

Annoyance {8 measured by having subjects rate aoises on a verbal scale,

35

s



such as: noticeable - intrusive - apnoying - very annoying =~ unbearable.
Theve are a host of factors both acoustic, (such as sound level and fre-
quency), and non-acoustic, (such as listener's activity, past experience
with the noise and time o day), that influence the annoying quality of

a noise (McCormick and Sanders, 1983).

Yentilation
Where natural ventilation does not provide an adeguate oxchange of fresh

air, mechanical devi

such as fans may be provided to supply or extract
air locally or to ventilate an environment in ganeral. Mechanical ven-
tilation may take the form of an exhaust sysiem (extraction of air from

the f

Lory), an induction system (blowing of air) or by using plenum
ducting (conducting of air to where it is wanted, or a combination of both
extraction and blowing in). The advautage of plenum ducting is that a
better control of the air wovement is possible (1.L.0., 1971). Ducting
may be of considerable length and contain bends, changes of section,

branch pieces and other fittin Together with the capacity to draw in

fresh air or to recirculate it, the system may contain filters, heaters,

coolers, humidifiers or a combination of these and, to prevent atmospheric

pollution from the discharge of dirty air, dust collectors and various

air cleavers may be used. The performance of these ventilation systems
cequires that they be checked from time to time to ensure their satis-
factory operation, This may invoelve measuring air volume flow rates,
velocities and pressures inside ducts and the tracing of airflow patterns
around ventilation teiminals such as © extraction hoods, slots, enclo-

sures and fume cupboards (Gill and Aston, 1982).

Clean fresh air should be supplied to closed work places at such a rate

as to effect a complete change of aiv a number of times per hour which
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mway vary trom six for sedentary workers to ten for active workers (1.L.0.,
1971y, This is of special importance when looking at the caterving in-

dustry.

Tempe

The human body genevates heat as a result of the burning of fuel. If that
heat is dissipated too slowly deep body temperatures will vise, the op-
posite occurring if the outward heat flow is too fast. The rate of heat
trans{er between the body and its surrounding depends npen the thermal

environment in contact with the skin.

Many indoor workplaces display unsatisfactory thermal environmental con-
ditions for example: h.gh radiant sourcea can be found in steslworks and
giass maki~g, high humidities in laundries, kitchens and deep wet mines,
and cold conditions in deep-freeze stores and warehousos (Gill and Ashton,

19825,

The temperatures to which industrial workers are exposed in the course
of their work vary from time to time during the course of the working day.
Moreover, the workers are exposed to extremes 1in temperaturss during
summer and winter. In some industries, such as the catering industry,
the workers are exposed to extremely high temperatures, while in other
industries they are exposed merely to climatic temperatures. The level
of heat that can be tolerated without adverse performance effects, depends
on the type of work that is carried out. In the case of heavy physical
work, temperatures should be somewhat lower than in the case of light

work, because of the increased metabolic rate brought about by heavy work.
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It a study by Veruon (1943), it was found that fewest accidents occur when

the temperature is in the vicinity of 21 degrees Ceisius. The rate {s
considerably higher when the temperature is below 18 degrees Celsius or
above 24 degrees Celsius. Wyndham, Strydom, Cook and Mauetz (1959}
stadied gold-miners filling mine cars in South Africa and found that

performance deteriorated with higher temperature.

Excessively high or excessively low temperature and inadequate venti-
lation reduce productivity through sickness, discomfort and lewered vi-
tatity of the workers. The main cause of discomfort caused by working
in a poorly ventilated factory is not the greater concentration of carbon
dioxide in the air, but the reduced rate of heat loss from the body to
the surroundings (Ramdial, 1981), Heat may effect, amongst other things,
mental activities and performance in {ndustrial settings (McCormick and

Sanders, 1983).

Lighting

In & 1953 edition of a publication entitled American Standard Practice
for Industrial Lighting, the Dire or of the Bureau of Labour Standards
expressed how good lighting speeds production. It is =ssential to the
kealth, safety and efficiency of workers. Without it eye damage will
ovccur, accidents and spoilage of waterial will increase, and production

slows dows (Viteles, 1962).

It is important that workplace lighting is maintained at a good standard,
that is, lighting leve.s must be sufficiently high to enable workers to
clearly see their tasks but not ton high as to cause glare or dazzle.

Poor workplace lighting not only creates eye strain, particularly if the
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task vo e performet contrins swall detail, but can cause fatigue leading

to errvors in the work and au increased accident risk.

Scurces of illumination can be divided into natural (daylight) and arti-
ficial fusually by means of electric lamps). Very few workplaces rely
solely upon daylight whereas many ave entirely artificially illuminated.
Differapt levels of illumination dare required for different tasks, thus
workplace lighting must be designed for the type of work to be uadertaken.
However, work patterns change, sources o. illumination deteriorate with
age particularly in industrial situations, that is. windows and light
fittings accumvlate dirt which reduces the amount of light emitted and
surfaces become dirty, reducing the amount of light reflected from them.
This often occurs so gradually that it goes unmoticed. Therefore it is
necessary for workplace lighting levels to be measured from time to time

and the results checked against recommended standards.

Howoever, it wust be stressed that the presence of the correct level of
i}lumination does not necessarily mean that the workplace is properly lit.
The position of the source of light in relation te the worker and the
workpiece may seriously affect the way the task is seen. The appearauce
of solid objects will be influenced by the direction from which the light
comas and ur ielded sources of light will cause glave {{ they appear
within the field of view. Also if the work involves the ide tification
of different coloured materials then certain sources of light can alter
colours, sometimes making two different colours appear the same (Gill and

Aston, 19823,

When it is not practical to modify extreme environmental conditions in

order to make it tolerable for peonle to work, then alternative actions




musl be taken such as rotating workers aud establishiing resr periods
(Ramdial, 1951). The efiiciency of lighting depends op its quantity oud
gquality. Factors which determine the quality of lighoing include glare,
diffusion, direction snd uniformity of distribution, colour and bright-

ness (Ramdial, 1981).

It must be remembered that these represent only a sample of environmental
factors which may become liszards to the worker in the industrial setting,

especially in restaurant kitcheas.

of vhese o

socits of the “work situation’ (human, machine, work-

space and env. s

ment ) will thes be influenced and shaped by the demands

made upon them by esch of 1he crher componenis as well as by the demand

characteristics of the task in terms of the mnterinis and transformati

to be handled. This relationship is expressed in Figure 2.

Fig 2. The components of the "human-machine-system” (After Fishev, 1986,

AN
_.4 N
\
/

Tags STRUCTUAE
aND

//l \

NORISPACE

Clearly the porential combinations of hese interacting factors are many

and cowplex. In essence then these sre the intertwined components of what
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has become kuown as the "mar-machine system” (Singleton, 1974). Finding

the optimal structure for

ny chosen human-machine svstem is the concern

of ergonomics.

As mentioned previously, optimal humsn-machine systems will recuire that
the interfaces between all interacting elements are properly engineered
o take account of the individual elements {(Edwards, 1981; plis) In this
context the "human' pert of the “human machine systems" refers to the
fundamental work-supporting characteristics of human beings, anatomical,
physiclogical and psychologicai~ including cognitive information proc-

essing.

It is important to note that the man-machine interface is sub ect to a
number of constraints which originate from the machine as well as the man.
These consist of elements such as techn’cal constraints and perceptual
constraints. When attempting to match man and machine, a number of
interface constraints arise as well. Thus, the adequacy of the design will
depend on the extent to which these constraints can be overcome. The
interisce between man and machine in the design of complex systems has
always been of concern to ergonomists. The recent trend has been to
recognise the shifting nature of this inte.face, with much attention being
concentrated upon the design of communications across the interface. With
the unprecedented rate of technological development over the past ten
years, which has enabled almost unlimited provision of cheap powerful

computing for information processing and machines control, this interface

can be placed almost anywhere we choose. Almost any system can now be
sutomated and the consequent constraints upon our choice of how to allo-

cate funce

jons between man and machine are in danger of becoming merely

aconomic (0'Brien, 1983). There are many situations and equipments in
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industry where ergonomics vould greatly improve the operational usage and
minimise the waste, which is often attributed v operator error or igno-
rance. The commercial kitchen will be shown to represent such a situ-
dtion.

When considering man-machine interaction, it is useful to think of them
in terms of a complete intormarion flow loop, all parts of which must be
the flow of

functioning properly and not causing delays in information

is to be achieved i.e. the

if successful, safe and efficient working

communication between man and machine can be viewed as an information flow

loop ronnecting their respective inputs and outputs (McCormick and

Sanders, 1933).

Machines communicate with people but this commnication is a two way

process &s the user often has to do something e.g., pressing a knob to

obtain or to respond to the informatvicn. The efficient operation of a

machine depends on the ease of this two-wa commupication. Owing to the

Vimits placed on modifying the capacities of the human being, it is nec-

essary to fit the machine to the user. Thus, the designer does not

achieve complate success if the user has difficulty in reading the d°

plays or operating the controls, and the information is not passed on

gquickiy and accur tely. It caa therefore be seen that the human-machine

interface can “a conceived simply as consisting of a4 two-way communication

between man ani machine. Information about the machine process state

needs to be "displayed” to the human who will eventua.ly need to commu-

nicate his "action" requirements to the machine by way of "controls"

{Murrel, 1976).

.
©




oo obas been found that ervors tend o ocuur in man~machine systems when

the tasks are greatev than the user’s wental comabilitvies (Michaelis,
Miller and Hendler, 19823, Both man and machine need to be geared toward

satisfying the requirement of reliabilit Man, however, seems not to

be meating the requirements that are necessary for successful operation
under these situations (Rolfe, 1973). In determining how havd a man has

to work it should be borne in mind that the reliability of the man is

retated to the load that is placed upon him (Rolfe, 1973). The possi-

bility of overloading and underloading always exists and these stresses

can have adverse effects on the quality of the oparators response. Thus,
measures of workload become increasingly important especially due to what

may result from “human error”.

cation of errors

Rook (1962) developed a scheme to be nsed in the classifi
in an operating system. This formulation consists of A {intentional), B
(unint-. tional}, and € (omission). In this formulavion intenticnal does
not refer to intentional errors but rather to acts which the individual
performed intentinnally, thinking that he/she was doing the right thing

when in fact he/she was not {(McCormick and Sanders, 1983).

ions that is basic to

There is a common segience of psychological func

all bebaviour namely stimulus. organism and response. Meistar (1966)

points out that human errvor oceurs when any element in this chain of

events is broken, such as a failure to perceive a stimulus, {nability tao

iscriminaze among various stimuli, misinterpretation of meaning of
stimuli, not knowing what response to make to a particunlar stimulus,
physical inability to make a required response, and responding out of
sequence (ldentyfying »rrors is a first step in developing intuitions

about bow to reduce the likelibood of errors).
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At present, psycholegical research s suggesting that our cognitive

P's) are an inevi-

processes arve such that "actions-not-as-planned” (A

table and patural feature. FErgonomics research reveals that work can be

taiiorad to suit human pavameters. It may be that a different under-
standing of "accident” is becoming possible. In order to gain a clearer

understanding of this, it is necessary to look at ANAP's in move detail,

From the recent work of psychologists on the cognitive (mental) struce
tures which govern or guide behaviour some important clues to the funda-
mental relationships between ongoing behaviour and the occurrence of an
accident lave emerged. Norman (1981) and Keason (i%75, 1976, and 1979)
have focused research upon those particular incidents which occur when a
wall prepared mental "plan’ or intention goes wrong in the execution
phase. These can he viewerl as an ANAP or action-not-as-planned. "I in-
tended to phone a friend in Burban, but [ started 1o dial my home phone

numbar in Pretoria”, is an example of an ANAP (Reason and Mycielska,

19823,  Clearly an ANAY in ftself is not an accident unless the circum-

stances penalise it (Reason, 1975). The unit of sindy then should not
be simply the occurrence or a reported accident, but rather the ongoing

sequence of events surrounding an ANAP.

ANAP's can be divided into 4 types (Reason, 1973); viz. storage errors,
in which the original cognitive plan was incorrectly stored in memory
during the required action sequence; test errors, in which the operator
ticorrectly checks the progress and outcomes of a sequence of action;
d’serimindtion errors, in which the "inftiating stimuius” or cue which
teil the operator tu carry out the sequence of actions iz wrongly idep-
tiffed; and selection errors,in which an incorrect or inappropriate re-

sponse is selected and carvied cut. Thus, there is evidence for the human
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disposition for lapses in the performance of cognitive intentions. He-
search illustrates the (lexibility and complesity of the coguitive proc=
esses  that support the plasning and execution of even the apparently
straightforward behaviour. Although most ANAP's are harmless with triv-

ial consequences, when ANAP's occur in situations which penalise. {is

consequences may be labelled as an accident {Reason 1975).

This evidence suggests that, given the perceptual, physiological, and
cognitive limitations of human beings, lapses, action slips or ANAP's are
an integral part of the human condition. This being so, it follows that
if, as Reason (1975) suggests, accidents are ANAP's in circumstances which

analise, then sccidents will continue to occur unless and until operating

or task performance conditions are more purposefully constructed around

the

human parameters, and are constructed in such o way as to minimi

probability of an ANAP being penalised.

Psychological research is implying that human cognitive capacity is such
that ANAP's are an inevitable feature. In addition ergonomic resedrch
suggests that the work can be tailered to €it human paramsters These

two points cnable & new understanding of "accidents' to evalve,

The probability of an accident incresses when there is a fuadamental
ais-warch bety«an the capabiiities and performance dimensions of the in-

divicual and che demana charecteristic of the task. The accident is still

determined by 1is conseguences but it may be more accurately identified

-mateh in work

as being a subset of overall event: brought aloul by am

design,
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Ehwards (1981) suggests that the design of wor should comcentrate oo four

interacttug components: “hardwara” (machine and equipment), “liveware

temployees/people}, "envircnmenmi” (all aspects of the workplace) and

"software” (the procedures by which the other olvaments ara linked), This

she terms the SHEL model. The resuiting system cutd be designed in such
a4 way that the interfaces between all interacting elements are properly

engineered to take account of individual elements (Edwards 1981).

Thus, according to Edwards (1981) system malfunction will vesult from a

failture in any single component, but in practice is much more likely o

result from a badly designed interface. Accidents, then, are symptomatic

of a failure in the system and us such provide clues about the location

of the source of failure, indicat..; .  the mismatches occur and what

kind of action is likely to bs effective in reducing these mismatches.

Thus, the individnal is no longer the focal point for all events but
vather an integral component of an eperating system fhe accident is thus
identified as an iadicator of system mslfunction which may result either
from the breakdown or failure of any system component or die to baodly
designed interfacing of components . By cecognising he ilmportance of
focusing upon mismatches beiween comporients it becomes pertinent to fn-
vestigate ail i{ncidents which way offer symptowatic evidence of walfunc-

tion and not merely th o incidents ddentified as accidentis throagh

punitive consequences sucl as damage oy injury.

A fivst step in vyeducing the provabilivy of & mismarchiing is by pay

c¢lose

attention to ergonom principles at the desig: stage for all a

cts of the task under focus. Thus, at this point ergonemic data rele

vant  te the design of displays, controls and chine tayouts will be
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disuissed as these have direct bearing on the present stndy where these
areas of ergonomic design will be investigated when lookiug at kitchen

equipment and layout.

DISPLAYS

The purpose of a display fs to transmit information from machine to men
in a4 manner appropriate to t - system and task requiremonts. Functionally
a good display is cne which allows the optimum combination of speed, ac-
curacy and sensitivity when transferrving the necessary information from
machine to the man (Shackel and Whitefield, 1974). Thus, the purpose of
a display is to transmit information from machine to man in a mannar sr-
propriaste to the system and task requirements.

Examples of task requirsments could be the skills and capabilities which

need to be contained within the task system, the role of technology and

the role of the human (Fisher, 1986).

Information flow from a& machine is essantial for the operator to make

efficient use of that machire. In order to decide upon areas such as the

general t pe of display requirements and upon tho specific features for

dispiay dasign, Shackel (1974) suggerts certain basic facts about the

proposad information transfer which need to be established.

1. "The total range to be indicated of the varisile about whick
information is to be transmitted.

2. The maximum accuracy and sensitivity requived in the transfer of
information.

3. The speed required in the transfer of information.

4. The maximum equipment error of the unit about which information




is to be tousmitted.
S. The pormal and maximal distance betwsen the display and the users
of the information to be transmitted”

{Shackel und Whitefield, 1974; p 18).

These considerations will lead to the choice of one of three types of
displaved information: qualitative, quantitative or representational

(Fisher, 1986).

Qualitative Displays

Such displays are suitabie where the user needs to distinguish between a
small number of differerc conditions (Shackel, 1974). Here the user is
primarily interested in the approximate value of some continucusly
changeable variable {e.g., temperature, speed) in its tremd or rate of
change (McCormick and Sanders, 1983). The main requirement cf qualitative
displays is toot the indicators for each of the conditions be as dis-

tinctive as possible. A uch as bells and buzzers are

useful in that they are able to attract fmmediate attention from any di-
rection which is an ampé:tant feature for warning indicaters. However,
they cannot cowvey detailed information (McCormick and Sanders, 1983 and
Shackel, 1974). Visual indicators ave essential for vepresenting three
or more conditiony because they can be made distinctive through differ-
ences in positvion, colour, shape and size. Very important visual displays
e.g., warning devices, can be made wore effective by the use of flashing
lights, cr by combining visual and auditory indicators (Shackel, 1974).
fr and experiences, Heglin {1973) offers a number

O the basis of e

of recommendations regarding the use of signal and warning lights:

+8




They should be used to warn of actual or polentiasl dangerous conditions,
Ordinarily only one warning Jight is used. In decidiug whether o use a

steady-state or flashing light, flashing lights should be reserved for

extier  smoJgencies, since they are distracting. ¢ flashing light should

flash from 3-10 flashes per second {4 being the optimal number) with equal

intervals of light and dark. The light shovld be at least twice as bright

as the immediate background. The warniug light should be within 30 de-
grees of the operation line of sight., Warning lights are normally red

as this colour is

ociated with danger for most people (Heglin, 1975).

Quantitive Displays

Quantitive displays are more valuable as the information needed abont the

machine state becomes more complex or requires gredter accuracy in

transmi

sion (Fisher, 1486). Quantitive displays ave used to proviste
information abcut the quantitive value of some variable, either one which

is a dynamic changeable variable e.g., measurement of length. In most

ses of such displays there is an explicit or implicit level of precision
that is required or desired such as measurement to the nearest millimetre
(MeCormick and Sanders, JWB’J). Quantitive displays ara essential where
the wsey renquives numerical information from the instrument {Broadbent,
19773, The dnformation may be presented in wwo forms: analogue or dig-

ital, A wide range of analogue or digital displays may be us

od depending

upon  faciors such as the required legibility, whether it is best to

present the accurate :nformation in the context of the possible range,
or whether discrete data are best (Fisher, 1986).
Analegue indicators

Thesw indicators ave so v’ led because the position of the poincer en the

scale §s analogous to the value {t reprocents. In addition they include

i
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the weters and gauges with which wost people are familiar. An analogue
indicator can also be used to con qualitative information e.g.., when

kel, 18974).

a rod portion of a scale signifies danger (5
Digital Indicators

Such indicators present the information direatly as a number.

Each of these two forms of display has ity disadvantages and advantages.
The designer should relate .hese to the kind of inforwation the user re-
guires w.g., if precise readivgs are required, digital indicators are more
suitable. However, analogue indicators are most appropriate for condi-
tions which require quick check readings. Rate and direction of change

are better indicated by enalogue indicators (Shackel, 1974),

Represantational Displays

These displays providoe the user with a "working model” or "mimic diagram’

of the prracess or machine (Shackel, 1974 p 20y, They are most suitable
for large remote control svilems as they euable the user to observe the
functioning of each part in relation to the whole, and to locate faulte
or delays quickly. The basic requirement is to make the display as simple
in its logical sclieme as possible. All icrelevant detall should be
omitted. A representation rather than a complets simulation is vegquired

{Shackel, 1974},

CONTROLS

The term "contiol” relates to any aspect of machine design which racili-
tates the direct control activity of the human operating at the husane
machine interface ({(Fishar, 1986). Llements such as knebs, switches,

prshbuttons, levers, or cranks must be designed to match man's capabili-

ties and limitations in order for man and mechine Lo work at waximum ef-

i




ficiency. The positioning of a machine contyol will depead on ivs
function. However, it should also depend on factors such as the sex and

age of the operators who are going o use it, because of differences in

of wen and women, and differences in strengih., In addition the
tayout should be designed in terms of the country in which it will be used
because of differences in conventions between countries and also becauso

of differences in physigue between communities {Shackel, 19743,

Thus, the design of controls can be sesr to he directed primarily at
suiting the physiological and anatomical charscteristics of the human.

Good d

sign will depend upon the establislment, in functional terms, of
the kind of information the human nveds to transmit to the machine via

the controls (Fisher, 1986).

More detailed design criteria come into wffect according to the level and
type of technology being used as well as the fovce, speed. range and asc-
curacy requirements inherent within the control wmovements (Fishoer, 1986).

Shackel (1974) expands on these requirements.

Force

Controls which requivre the operator to opply relatively lavge forces
should be those which are for emergency use only, those which are used
ouly occasionally, and those which are operated by hand-tocls during

maintenance work,

The maximum force which can be exerted on a particular control varies from

person to person and is generally rolated to body size and musculay de-

velopmant, Conseguently, an emerging conorc  should raquive less force

to operate than the weakest pearson can exerc, atthough it should not be
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so light as to be operated an asccidenzal kno tne of the

portant factors affecting the steady force which an operator can apply

to a control is its position relative to his body.

Speed a

Range

The speed at which an operator can make a control . ovement depends on

features or the situation such as accuracy and force required, the range
or amplitude of the movement, the type of control etc. for example, knobs

are recommended where the range of movement is relatively small.

In general, the great.r the range of the movement required, the longer
it is likely to take to complete. An operator is likely to delay starting
# movement if the response invelves a decision of some sort e.g., choosing

between alternative actions.

Accuracy

The sccuracy with which a control movement can be made depends not only
on the limitations of the operation and the characteristics of the con-
trol, but also on the clear presentation of the information which the

operator needs (Shackel, 1974).

The various types of controls, such as switches, knobs and pushbuttons,
enable the user to select information or to govern a process. The de-
signer should first analyse exactly what information the user needs to
transmit to the machine via the control Once this has been done, the
designer is in a position to make use of the recommendations about control
design. An example of this is that the control shceuld be well adapred

to the fingers or hand and should be easy te manipulate (Shackel, 1974).




In considering controls and displays, Fisher {1980) pointy out that there

are two fundamental principles which need to be considered:

(i) perceptual stereotyping and (ii) display control compatibility

Perceptual stereotyping

Tt?. is the manifestatioun of bioad expectations about the symbolic meaning
of things, which may ofren be specific in meaning on a societsl or cul-
tural basis. Such stervotypes should not be contravened (Fisher, 1986).
An example o7 a stereotype is that the clockwise turn of a control is
associated with a clockwise turn of the pointer, and such rotation gen-
erally indicates an increase in value in question (McCormick and Sanders,
1983).

Display Control compatibility

The essence of this principle is to ensure that the rate, direction, etc
of control action is reflected appropriately in terms of displayed feed-
back to the operator by way of moveme t compatibility or spatial ar-
rangement (Chapanis and Lundenbium, 1179} or gearing (Jenkins and Connor,

1949).

These factors assume greater imporfance when considering the intograted
layout of interfaces:

Layout of panels and machines

The range of potential interface format is very wide - stretching from
the simple single indicator to a complex format involved in control rooms

(Fisher, 1986).

The positioning of individual displays and controls in relation to each
other and to the operator and the layout of panels and machines, are im-

portant both for clear identification, ease of operation and avoidance
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of ervor, especiall wergency conditions. Even if the displays
and controls are <211 designed their arrangement on an in-
strument panel may be confusing unless planned for the user. The designer
should first make a study of how the instrumens will be operated, controls

and displays should then be arranged to guide the user.

According to Shackel (1974), two principles can usuaily be applied to the

design of a panel:

1. If the operation always follows a fixed sequence, the controls and
displays should be laid out in that order. However, many instruments
do not always have to be operated in a fixed sequence.

Z. Controls and displays should be grouped according to their
functions, with the important and frequently used groups being
placed in the most convenfent positions. Functional groups can
be distinguished by making use of diffarences in size, shape and

colour of displays and controls.

Several principles exist to facilitate optimal placement of compenents
in an interface layout (Fisher, 1986).
ERS
Shackel (1974) sets out these principles:
1. Operational importance (i.e. the items considerad most important for
the task invoived).
2. Frequency of use (i.e. items used most frequently in regular operation).

3. Functional clustering (i.e. items related to each other by function).

4. Sequerce of use (i.e. any items used together in sub-sequences).

These principles, however, cannot be seen as mutually exclusive, and se-

veral items may appear in more than one category.
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In designing the layout these items which fall under the categories of
operational importance and frequently used, should be placed near the
centre of the console or machine, in easily accessible and well differ-
entiste’ vositions, The items jn sub-sequences shoulc de placed together
e.8., in a row or column, and the functionally related items are similarlv
placed in grotups together, with some visual and spatial separation from

cther items {Shackel, 1974).

If a large panel contains a large number of dials, the user may have
difficulty in choosing the correct one. Thus, the colour of dial faces
should provide a good contrast with the panel, and it also assists if the

dials are arranged in a distinct pattern rather than in one large group.

Most controls should usually be operated equally well by eitrher hand.
The preferred hand is better for fine, accurate adjustment, and such
controls should be placed in & central position, to cater for both right
and left-handed users. Labels should be placed above their respective
displays. The user must be able to respond to an emergency quickly and
accurately, and this often depends on the arrangement of controls and

displays (Shackel, 1974).

Thus, the chief objective for the ergonomist, ir terms of interface lay-
o't, is to provide a spatial and physical layout of interface components
which will adhere to the general constraints placed upon the information
flow control loop by human paramevers. Such constraints are functional
reich for activation of controls, visual scuity for display location,
attentional parameters which restrict temporal und spatial monitoring.
In addition there are constraints imposed by wider considerations such

as limitations imposed upon workspace by other design factors (Fisher,

“w
het




PR R R

19803 .  One must also vecognise that the human component of the system

varies grea‘ly in terms of individualistic as cpposed to “typical needs"

(Rich, 1983) and in terms of function and orientation (McCormick and

/ Sanders, 1983}, Factors such as the layout of work space, seating con-

ditions, thermal comfort, noise, lighting, etc are all important consid-

erations.

fand Tools and devices

Hand tools are crafied for uncounted specific applications as well as for

general purpose activities. However, until recently human factors had

largely ignored the design of hand tools and other devices with emphasis
T being placed on more sophisticated equipment. The result is that many

i hand tools and devices are not designed for efficient safe operations by
humans - especially for repetitive operation (McCormick and Sanders,
1983). Improperly designed tools and devices have several undesirable

consequences such as accidents and injury. ‘lhe proper design of hand

tocls and devices requires an understanding of technical, anatomical,

winesiological, anthropometric, rhysiclogical, and hygienic consider-

ations. Tools cannot be designed in isolation. The design of hand tools

is of special significince in the catering industry.

Principles of Hand Tool and Device Design \

. 1. A straight wrist should bu maintained. Terrel and Purswell (1976)
rerort that grip streagth is reduced if the wrist is bent in any
direction. Reductions in grip strength may increase the likelihood
that the user will lose control of the tool or drop it, leading
to an injury or poor-quality work. Attempts to maintain a strong
grip will increase fatigue.

2. If possible, handles should be designed to have large contact
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surfaces to distribute the force over

a larger area, and to direct
it to less sensitive areas of the hand such as the tough tissue

between the thumb and index finger.

3. Designiag tools and devices for safe operation would include

el.minating pinching hazards and sharp corners and edges. It is
important to bear in mind that each type of tool or hand held
device presents its own set of safety considerations. The
designer must consider in detail how the tool will be used by

the operator, as well as the potential of the user to misuse it.

4. According to Barsley (1970) wemen constitute approximately 50%

of the world population and left-handers constitute approximately
8-10% of the world population. Despite this fact, many hand tools
and devices are not designed to accommodate these populations. In
addition, the grip strength of women is on average only about
two thirds that of men (konz, 1979) and most women have smaller
hands than most men. These differences have obvious implications
for tool and device design {McCornick and Sanders, 1983). With
women assuming a gpreater role in occupations which have
traditionally been male dominated, the design of hand tools
and devices must take into co‘nsideration the anthrepometric
and ergrromic differerces that exist between men and women
(MeCormicn and Sanders, 1983). Tocls should be designed in order
to facilitate use in the operator's preferred hand

iMese ergosomic princivles will be closely followed when considering

kitchen equipment, design and layoit.

At th:s point it is important to stress that a significant amount of re-

search hus been conducted in the area of designing tasks to fit human
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capabilivies, Additionally, several well documented taxonomies of human
ability have been developed. (Bavret, Dambrot aud Samith, 197%; Dunpette,
1982, Fleishman, 1975, Wygant, 1983). However, a major shortcoming of
these apprcaches is that they isually refer to the ability level of a
“typical” individual, in this way ignoring the inherent variability of
individuals, A sysiem that objectively measures individual functional
abilit '#s using a taxonomy that both differentiates among individuals and
is directly applicable to the task design process is needed. Such a
system must be capable of providing reliable ability data for a particular

individual or for a well defined population (Rahimi and Malzahn, 1984).

Thus, it is important to keep in mind that in the final design, the man
and machine must emerge as an integral unit, for the capacity of the
system to work effectively is restricted by the limitations imposed by
man, machine, displays and controls. For efficiency in operat on and for
the satisfaction of the man, good design of the machine, its designs, and
controls rust be finalised by a suitable and harmonious layout (Shackel,
1974).  The human component of any system varies greatly in terms of
individualistic as opposed to "typical” needs (Rich, 1983), in terms of
function and orientation (McCormick and Sanders, 1983), and over time,
as levels of expertise rise (casual or first time user compared with

regular or expert user) (Cuff, 1980).

However, it must be borme in mind that no matter how carefully ergonomic
aspects are considered at the design stage, it is unrealistic to suppose
that a perfect match will always result or last in the face of changing
work practices and task demand characteristics. It is essential that any

work design is constantly monitored for symptoms of malfunction with the
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o intention that , once clearly identified, any inadequate aspects of the

system may be improved through redesign.

The ergonomics approach to accidents is based on the premise that what
o people do in & work situation is determined nct only by their capabilities
and limitations but also by the machines they work with, the rules and

. procedures governing their activities and the total environment within

which the activity takes place i.e, the physical and socisl enviromnment.

fdwards (1981} suggests that effective system operation requires that the

interfaces between all the interacting elements are prope.ly designed to

[4 take account of the characteristics of the individual elements. System
. - malfunction occurs as a result of a failure in any single componept, but

] in practice is wore likely to be as a resuit of a badly designed inter-

- face. Thus, accidents are viewed as a failure in the system and as such
provide clues as to the location of the source of failure, indicating

where the mismatches occur and what kind of action is likely to be ef-~

iective in reducing these mismatches. In designing a solution it is

necessary to consider reatures of the accident information system which

are not amenable to change such as legal aspects, organisational aspects,

and of the characteristics of tlose likely to use such methods (Edwards,

1961). =

Many occupational envirouments, such as the catering industry, are ex-
cluded from traditions! sources of statistics on occupational injuries.
& Because of the lack of a single data source, work-related injuries ave
seldom subject to thorough investigation, and the true magnitude of the
problem of occupational injuries is difficult to determine (Baker, Fisher

and Van Buren, 1982). In crder to understand occupational hazards it is
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important to note that there is an agent which causes the hazard or dis-
esse and which interacts with the person and the envirerment. This agent
may take the form of thermal energy (causing burns), electricity, radi-
ation, chemical or mechanica!, The majority of injuries, including oc-
cupational injuries, are due to mechanical objects which cause injury
through moving parts of machinery or fulling objects {8mith, 1987). Thus,
the appropriate design of safe equipment in crder to prevent injuries is
perhaps the must important prevention stiategy possible (Raker. Samkoff,

Fisher and Van Buren, 1982).

Obtaining accurate and relevant duta regarding accidents, as has been
previously discussed, is however a complex task. Report completion and
analysis may take up a considerable amount of time, and resulting data
is often difficult to interpret (Pimble and 0'Toole, 1982) Reported
information should be colle:zted in such & way as to enable the identifi-
cation of all factors which may be used for both the redesign process and

the planning of injury prevention programmes

There is no complete system for reporiing all non-fatal accidents. In
an article in the bBritish Medical Journal of 1897, the following philo-

sopl.ical approach was *uken to the problem of accidents in the communit:

Men must work and accidents will happen... Notification is so ircomplete
that the total number of fatal accidents to workmen is unkn. . . Al-
though accidents which are non-fatal must be far more numerous. re

is no uniform system of reporting them (Cliff, 1984 pil8-219:.

In addition industrial accidents are classified by reference te a 5 v
simple list where many thousands of accidents are squeezed into thirteen

groups which ave:
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machinery, transport, explosicus aud fire, poiscious or hot corrosive
substances, electricity, falls of persons, stepping on or striding
against objects, falling objects, falls off ground, handling without ma-

chinery, hand tools, animals, miscellaneous (ILO, 1970).

2 report by the British Health and Safety Executive in 1976 commented on
the "haphazard” nature of accident investigation in industry (Edwards,
1981). Adams (1974) has observed that the information about injury col-
lected in industry does not enlightcn one as to the rate of imjury or on
how the absolute numbers of injuries may be reduced. Hartwell and Adams
(1977) concluded that accident reporting systems have grown in a rela~
tively unplanned manner and hav~ not been designed as information systems.
Much effort is expended in seeiing or avoiding responsibility and blam
tor accidents (Hartwell, 1977) Powell, Hale, Martin and Simon (1971)
concluded that there was an inccrtive not te raport any but the most se-
rious accidents and that the facl.ors contributing to this were primarily
loss »f time, suspicion, acceptance of minor irjuries, and the lepoiting
systea itself., Often insufficient time is allowed for the completion of
raports and insufficient care is taken to ensure that coding is accurate

(Pimble and 0'Toole, 1982).

Typically industrial injuries are reported on forms which were not ie-
signed to extract much information of ergonomic significance. While the »
is usually a requirement to describe the event which produced the injur:,
there is no direction to the report sbout specific ergonomics .spaci of
the incident. This is true of accident report forms found in the cave ing
industry. As a result the analysis is restricted to facts such as vLs
of body {njured, type of injury, location and time of day or shift v,

Barlow and Hiddlestone, 1981}. The aim seems to have been to de HEY
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explicitly the effecis, rather than to deteramine the causes of the acci-
dent (Barry, 1971). It therefore becomes imperative to collect data in

"reportable

a structured wav, looking at not only accidents but at all
events'. From this data one can identify mismatches and institiie a re-
design intervention. Recently, effort has been made to define more fully

in the initial report "accident causation fault categories” (Hartwell,

1973).

In a recent report of a five year programme of a monitoring/redesign
system, . dams, Barlow and Hiddlestone (1981) give details of, inter alia,
a 50% reduction in the injury rate in a large strip and sheet metal
processing plant by using a structured injury report form. It was found

that the kind of injury usually noted as a "slip”, "erip", or "fall”,
which accounted for 7.42% of all injuries, was a function of floor sur-
face. In addition 9.1% of injuries were directly related to uneven,
slippery or greasy surfaces. The imprc-ement of surfaces where practi-
cable and/or the provision of appropriately studded boots should minimise
this significant contribution to injuries (Adams, Barlow and Hiddlestone,
1981). This is of special importance with regard to the present study.
The report form, tesigned to meet the criteria for good questionnaires
suggested by Gray (1975) and Oborne and Clarke (1975), takes the appear-
ance of a purposefully designed check list, intended to minimise the de-
mands upon the respondent’s time and ability whilst providing information
that is already categorised to prouuce data about the source or agent of
tnjury, the movement preceding the injury and the {mmediate cause of in-
jury etc. Whilst such check lists are often rather daunting in appearance

they are in practice quickly and easily completed.
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From the analysis of accomlated questiounaires Adams, Barlow and

Hiddlestone (1961} vepost that it {s possible to plan improvement
programmes in a number of ways:
by indicating the needs or better procedures, job training and

supervision (obtainable from the "movewment wvraceding injury”

informationy.

by pinpointing signiticant agents of injury or poor design

+

by revealing temporal or periodic patterns in the occurrence of
events, e.g., in reiation to rest perijods, time of day,

shift onset etc

by identifying inadequacies in safety equipment whether based upon
deficiency in the equipment itself or upon misuse or rejection

(refusal! to use) by employees (Adams, Barlow and Hiddlestone).

Minor adjustments to the process adopted by Adams, Barlow and Hiddlestonn
{1981) in terms of technigque and design would be required to extend duta
collection to include all “reportable incidents” i.e. an event which
produced an unplanned happening of potential danger even though ir did

not necessarily result {n an injury.

By utilising the report form, information of ergonomic significansce can
be extracted. By looking at all “reportable events” data is generated
from which mismaiches can be identified leading to a design intervention.
Prevention of {njuries ‘'epends on rel.able systems of accident reporting

and ieplementing safety standards. Re

able acrident and injury report-
ing s crucial to allow early recognition of harzardous situations to
evaluate the effectiveness of preventive measures, and to advise manage-

ment appropriately on safer systems of work (Bdwards, i987).
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Among ergonomists, occupational imjuries can and should be prevented
primarily through improvements in the working environment. EBven if jm-
proved skills and safer behaviour can be achieved through education and

traiving of workers exposed to risk, the permapent elimination of common

risk factors requires changes in equipment design and in work
organisation. This philosophy is widely accepted for the study of occu-
pational diseases and corresponding contributing factors (agencies) in
the envirorment such as improper working postures, vibration, noise,
pollutants and radiation. However, despite the dominating numbers of
occupational accidents in occcupational injury statistics, occupational
accidents are often looked upon differently as being a result of “human
error” or "poor workmanship". As a result, one does not consider con-
tributing factors in the working environment such as poor visibility,
slippery surfaces, deceptive machine dynamics and superauman task demands
{Strandberg, 1983). This atuvitude is probably ireinforced by learning
effects: one or a few risk factors may be present in a job or task without
any accident accurring the first thousand times (Swain, 1972). Thus,
accident potentials may be strongly under-represented. Consequently, if
the ultimate goal is to reduce injuries in general, possible requirements
for accident prevention must be taken into account by the ergonomist
(Strandberg, 1983). The appropriate design of safe aquipment to prevent
injuries is perhaps the wost important prevention strategy available.
While occasional “human failure” is inevitable end predictable in any work
environment, whether it results in injury depends on how the jub and the

equipment ave designed (Bakey, Samko{€, Fisher and “an Buren, 1982).

This study will attempt to isolate the causes of accidents in restaurant
kitchens which are thought to be caused mainly through bad design of

kitchen equipment. The present research will involve the amalgamation
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of safery and ergonomic dava in order to develop an appropriate and rig-
orous conceptual framework to analyse activity and kitchen safety in in-
drstrial kitchens. Within this frawmework mismatches in interface design
will be identified via a questiomnaire, which will be formulated in a
manner similar to that adeinistered by Adams, Barlow and Hiddlestone
(19810, The use of this gquestionnaire will yield informarion that is
already categorised in verms of injury sgemt, activiry surrounding tha
incident, immediate cause of injury and interface matching. The major
advantage to using this guestionna is that the sccumulated data, which
can be easily analysed and interpreted will reveal redesign needs. By
recognising the importance of focusing on mismatches between components
of the system it becomes imperative that all incidents which may offer

symptomatic evidence of malfunction be determined.

The problem of accidents and safety in the catering industry and commer-
cial kitchens has been brought to the attention of the prerent researcher
by the industry who wish to investigate the causes. However, the inci-
dents of accidents in the catering industry, specifically in commercial
kitchens, are difficult to define. From the nature of tie industry ac-
cidents are likely to be small scale and as a result won't necessarily
require reporting. Thus, there is severe underreporting and the full
extent of accidents is therefore not known despite the fact that the
problem is a continuous one. Due to the small scale nature of accidents,

there is very little available data from which to work.

It is strongly suspected that from anmalysing the data, poorly designed
equipment, poor procedures, and poorly prepared individuals will be
idenvified. From this generated data further recommendations will be made

garding alternative designs.

65




- s o o B
.
It s therefore now necessary to censider safety in the catering industry
- in South Africa with special attention heing focused on ergonomic per-
spective
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CHAPTER 4

Safety in the Catering industry

Development of the Safety Movement:

According te Dr Nico Stutterheim, Chairman of Noriston, there has never

before, in South African history, been a greater need for the introduction
of an all- embracing programme to improve safety efficiency (3tutterheim,

1978)

The National Occupation Safety Association was incorporited as a non-

profit company under Section 21 of the Companies Act (Act 46 of 1982 on

11 April 1951. This Act was superseded by the New Companies Act of 1973.

The Safety Association was formed as i result of the large number of ac-

cidents in industry and the resulting drain upon the national economy and

th Jabour foree, especially the skilled labour force. At that time the
Mine Safety Committee was established by the Chamber of Mines, which made
safety propaganda material available to the mine members of the Chamber.
In Cape Town, the South African Red Cross Society established an Indus-
trial Safety division to serve the Cape Town industiial area (NOSA

Yearbook, 1976).

Initially employers could not obtain information or assistance in acci-
dent prevention from anv local source. As a result a4 committee was ap-
pointed to invastigate and report on ways and wmeans to slow down the
increasing injury rate. The committee gathered information from various
sources, including the Industrial Accident Prevention Association of

Ontario, Canada (1.A.P.A.), the National Safety Council, Chicago, USA

&7




(N.S. L.y and the Royal Society for the Prevention of Accidents, UK

{ROSPAY.

During 1950 the Workmen's Compensation Commissioner visited various
overseas countries as well as safety organisations. On his return, the
information gathered was incorporated into the original committee's re-
port and recommendations were made to form a South African Safety Asso-
ciation. The Associarion was launched as an employer - employee
wrganisation and incorporated as a non-profit company on the 11 April

1951.

In South Africa today thers are two main acts which appiy to sifery.
These are the Machinery and Occupational Safety Act (MOSA) (No 6 of 1983}

which is supplemented by the Basic Conditions of Employment Act (BCOEA).

The Machinery and Occupational Safety Act which was promulgated in 1983
replaced the provisions of the 1941 Faciory, Machinery and Building Works
Act. This statute has brought about a significant change in attitude
towards health and safety. For the first time safery legislation covers
a range of activities which has never before been covered. Previously
safety legislation covered activities in factories, shops and offices.
The new act (MOSA) incorporated the agricultural and domestic sectors as
well. However, MOSA does not apply in respect of any premises to which
the Mines and Works Act applies, and in any explosive factory, or ex-
plosives magazine, which falls within the meaning of the Lxplosive Act.
Another major provision of MOSA is that empleyees themselves can be in-
volved far more closely in the day to day management of safety and the
planning of safety standards, than was the case in terms of the previous

legislation (Pairon, 1986).
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ne of the most important provisions of MOSA is the provision which re-
tates to the desipiation of safety representatives. Safety represen-
tatives must be appointed for every 100 employees and where there are two
or more safety representatives, a safety committee must be established.
The safety r-rresentatives are designated for a period determined by the
employer and the safety representatives must be acquainted with tho con-
ditions at the workplace and must work for the empioyer in a full-time

capacity.

Safety representatives have three important functions. Firstly they must
inspect the workplace, equipment and machinery at least once & month with
a view to the safety of the workplace and the machinery and cjuipment.
Secondly, safety representatives must bring to the attention of 3 safety
committee or the employer any threat or potential threat to the =afety
of the employee. Thirdly, any accident must be reported to the Department
of Manpowar Inspector where the accident caused the death of the worker,
could have caused the death of the worker, resulted in a worker losing
consciousness, injury or the loss of a limb, or resulted in the worker

becoming ill and remaining off work for at least fourteen days.

The safety committees are required to make recommendations to the employer
on safety matters, compile reports for the inspector on fatal or injurious

accidents, and carry out any tasks relating to safety matters.

MOSA also prohibits the sale of any machinery and equipment where the

safety requirements have been stipulated but have not been complied with.

However, as Fisher (1986) points out, there are certain areas which are

not as cledr as they may appear. Firstly as has been pointed out in
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N previous chapters, the factors contributing to the design of safe work
are more complex than just the simple responsibility of the employer and

employee. They call for specific technical espertise in both design and

developments. Thus, the kind of employer/employee contract promoted by

the Act is rather a limited one. Lmployers are directly responsible for

. ]
[ B almost all procedural compliance, including ensuring prope- working of

safety committees and safety representatives, thus preserving and main-

. taining the “management prerogative for safety and health. The em-

EMM : ployees role is to '"work carefully " and to respond immediately if a
: threat to his or her well-being comes to his or her notice. If such a
* threat is detected before any injury or damage occurs it is then left to
f - X the employer to ensure remedial action.
E?ZMW‘
// A second area which {s not as clear as it may appear is the apparent in-

vitation for employee participation through the role of safety represen-
tative. MOSA confuses “representative” with delegate (Fisher, 1986).

The only requirement for technical expertise in the role is

familisrisation with "his own" wovkplace. No technical knowledge is layed

down as a prerequisite. In addition, should the safety representative
‘A~; or safety committee fail to do anything required of them by the Act they

. will not incur civil liability. The compulsion for a safety represen-

§;
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tative to note or report anything, thus becomes weaker than might be im-

plied by the manifest intention of MOSA.

Myers and Steinberg (1986) see the new legislation as not providing sig-
nificant concessions to workers, The legal provisions can be seen as

reinforcing the mutually beneficial state/management relationships and

v « their joint domination of labour. Management's productivity concerns are
5
- evident in that the new laws do not permit work stoppages over unsafe
70 .
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' work, do not promote workers ovganisation in connection with health aund
safety issues and attempt to exercise control over health and safety
training and other activities at work. The Act's new features, together
with the weak charactev of woiXers rights contained in it, serve to
undercut shopfloor safety activity and to Jdivert conflict into bureau-
{/ cratic mapagement-dominated channels. Accident statistics will drop ar-
tificially in the future, as only accidents vesulting in loss of move than

fourteen days work-time will be reportable (Myers and Steinberg, 1986).

B In addition the Machinery and UOccupational Safety Act 1is seen to be
without essential regulations. That part of the Act and its regulations

which are in force provide only the fundamentals of a legislative frame-

work. The detail, criteria and instances which will define the parameters

- of acceptable safety cunditions and standards are yet to be established

/' through the courts. Furthermore, workers who have been cxchuled from the

BCEA are generally isclated and unorganised such as seasonal workers who

are important in the context of che food industry (Mv ..s and Ste‘nberg.

19865 .

An area which demonstrates one of the potential costs of acciden:s is that

of workwens compensation. Because accidents may occus in kitchens which

may give rise to claims for compensation, it is necessary to review the

law regarding workmens compensation.

One of the greatest costs to industries of all types iz the evergrowing
cost of paying. workmen's compensation te workeos who become injured on
the job (Strobl, 1984). The Workmen's Compensaticn Act, 1941, made pro-
vision for financial support to workmen who sustain injuries or contract
industrial diseases arising from their employmant or that take place in

. the course of their employment and that give rise to medical expenses
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i Totemporavy or permanent sirsabloment of . la cas of a faval

4 ent or death caused by an <ocupational dico oo, vomprnsa  on is paid

N ' L 3 p i ¢ hec
to . workman's depeidant(s). Comper .stion and medici. =xpenses iu respect
of injured workmen are pa’ 1 out of tie Accident Fund, wh: h was estab-
fished in terms of Section 64, with the exception of payments in respect

of amployees of the s ate and other employers who are, in terms of Section

axempted from contributing to the Fund and are themselves vesponsible

for peyments as pre

ribed in the Act (Report of the Department of Man-

power, L986).

The Act provides for a number of benefits - temporary total disablement,

permanent disablement, swount of compensation when a workmen dies and

medics! expenses (Report of the Departmant of Manpower, 198& Compen-
sation for temporary ctotal disablement in respect of absence from work
ws & result of an sceldent ix paysbi.e ro all workmen in the form of pe-

s

roediic payrants caloulated st 78% =f a wo kman's monthly earnings up to

R

per month plus 30% of suce earnings in excess of Ré00D up to Rl 300

par month.  The maximum compen:

i for temporary disablement is there-

fore ABOD per month. Compensas 1t respect of permanent disablement

for all workmen is paid as 3 lumr sum oY the degree of such disablement

is 30% or less. The amn of compensation for 30% permanent disablement
1% B9 000 if the workmun was carning Red0 of his earnings.  Where the

degree of permansnt disabi

weni ox less than 30% the luwp sum is reduced

FROTT LG

ately If the degres o1 permanent disablement is more than 30%,

compansa’ .on takes the form of monthly pension. The maximum monthly

pension for 100% damage permanent disablem

tis R80D. If the degree of

1 workman's permanent dissblement s

« than 100% but more than 30%, a

pro raca pension is payable

-
0
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19 a workman dies as a result of an accident, his widow, if he leaves one,
ts entitled to the payment of a lump sum of Re00 or twice his monthly
earnings, whichever is the lesser, and a monthly pension equivalent to
40% of the pension that would have been awarded to the workman had he been
totally and permanently disabled. Each child under aighteen years of age
is entitled to a monthly pensicn equivaient to 20% of the pension that
would have been awarded to the workman had he been tor1lly and permanently
disabled, provided that the pensions payable to the widow and children
in total do not exceed the amount of the pension that would have been
avarded to the workman had he been 100% permanently disabled. (f the
widow remarciss, her pension continues unchanged and only terminates at
her death. A child's pension continues until the age of eighteen years.
An allowance not exceeding R650 may be paid towards the necessary burial
expenses from the Accident Fund. The fourth benefit provided for by the
Act is that all reasonable expenses incurred by or on behalf of a workman
in respect of medical treatment necessitated by an accident may be de-
frayed from the Accident Fund (Report of the Department of Manpower,

1986).

The Industrial Aid Society makes a number of comments regarding the
Workmen's Compensation Act. The main criticism is that most of the people
who have accidents are labourers who earn very little. As & result their
compensation will be very little as the compensation is based on the wages
a person was getiing at the time of the accident. The Act, in addition,
excluded people sucn as domestic workers, casual workers, self-employed
people and high earners. Other areas which are not covered by the Act
are the following:

- The Act does not make provision for the payment of full wages for the
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period of {llnes

[

The Act does not compensdte workers for pain and suffering,

Compensation is rot raid according to the worker's ability to f.nd
another job in the future due to injury which he/she has incurred

e.g., loss of a1 eve.

Pensions paid are net in line with the cost of living.

The Ast does not promote health and safety at wo k.

(Industrial Aid Society, 1986)

The area of safety within the catering industry will now be expanded upon

besring in mind ergonomic considerations.

According to the Catering Association of $cith Africa (Casa), the iocal
catering industry consisted,in terms of a recent count, of 1 373 hotels,
856 hospitals, 2 450 canteens, } B4O restaurants, 7 325 fast-food inde-
pendents (including cafes) and 650 fast-food chain cutlets. Indicstions
were given, in a report by Business Marketing lntelligence, that the total
annual catering expendizare was appro...stely R1,5 billion. The hotel
industry is estimated to be responsible for approximately R11 willion
turnover per annum, restaurants R115 million, cafe and fasi-food inde-
pendents R172 million, shebeens RIS million, canteens R29S million and

the mining industry R317 million per annum.

Thus, it {s clear that the food service industry i{n South Africa is likely
to be one of the fastest growing in the next decade. Hence it can be
assumed that there will be a large amount of sccidents in this industry

{Fedics Corporate Report, 1985).
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fhe provision of foed in the cateiing industry shows a variety of scope.
The various types of catering establishments may be listed as (ollows:
hotels, hospital catering, vesidential schools, colleges, hostels,
tuncheon clubs, vailway catering, restaurauts, school meals service, in-
dustrial cantoens, aircraft catering, catering out at sea, licensed
houses  These may be grouped as

(4) hotels and restau.ants

(b) welfare and industrial catering

(¢) transport catering

(d) other aspects of catering.

It is with the first group that this study concerns itself. Therefore,
certain areas of the first will be vriefly expanded upon (Kinton and

Ceserani, 1978)

Hotels and R

staurants

Hotals are residential and most of them will provide breakfasts, lunches,
t-as and dinners, Restsurants will vary with the kinds of meals they
serve. Some will serve all types of meals while others will be restricted
to the service of lunch and dinner. There are many concerns having
catering esteblishments spread ovar wide areas and in some cases over the
whole country. These are chain-catering organisations and are prevalent
in South Africa. These restaurants often serve lunches, teas, dinners
and morning coffee. In sddition they serve as snack bars and cafeterias

(Kinton and Ceserani, 1978).

In the construction of buildings for catering purposes a wide range of

structural methods and materials are employed. When it {s clear that the

building fulfils its primary function as a shell or impervious box, the

intaonal arrangements which could be suitabl. for food premises can be
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considered. It is obvious that a kituhen shenld be on the same story as
and adjoin, the dining room, although this is not always the case. The
delivery of stores and refuse removal is easier from ground floors, how-
sver the notural lighting, ventilation and outlook are usually better on

upper storeys (Hobbs and Gilbert, 1982).

The design, construction and equipment of a commercial kitchen should
satisfy two basic criteria « first, the proposed menu and scale of oper-
ation, and second, the intended method of cleaning the premises and
equipment (Hobbs and Gilbert, 1982). In addition one must consider the
safety and heslth of workers as accidents do happen in kitchens {Lian,

1981).

The Johannesburg City Health Department, for example, sets out a number

of regulations regarding kitchen layout and design of equipment for cafes,

restaurants and eating houses. (See Appendix 1)

There is certain equipment which is generally used in large scale com-

mercial kitchens as well as restaurant kitchens. For the purposes of the

present research this will be expanded upon.

Kitchen equipment may be divided into three categories:

1. Large equipment cons ing of items such as steamers, boiling pans,
fish fryers, sinks and tables.

2. Mechanical equipment consi{sting of items such as peelers, mincers,

mixers, refrigerators and dishwashers.

3. Utensils and small equipment consisting of items such as p

pans,
whisks, bowls, knives and spoons. (See Appendix 2)

{Kinton and Ceseran , 1978)
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fhiis kind of equipment can be potentiasily hazardous. care must be

taken in the design and subsequent use of the equipment.

Lt is significant at this point to note what constitutes the South African
Bureau of Standards criteria for preparation of a specification. "Na-
tional standard specifications are drafted by committees of experts rep-
vesentative of manufacturers, consumers and other interested

organisations, who decide on a basis of cons is on aspects such as

quality, material, composition, safety, durability, performance and
testing. The committee strives, by the elimination of unnecessary variety
and the selection of the optimum value level, to specify a product that
will ensure best value for money" (SABS, 1985; p3). The question imme-
diately arises of how safety aspects can be decided on a basis of con-
sensus. In addition, ergonomic considerations in general do not form &

part of SABS apyliance standards (Fisher and Levin, 1987).

The general requirement of the compulsory standard specification is that
such appliances; - "shall be free from electrical and mechanical hazards,
including sharp edges, burns and similar defects that might cause injury
to a user... shall be so designed and constructed that the risk of fire,
or of mechanical damage or of both, that impairs safety as a result of
abnormal or careless operation, is so reduced... shall be so constructed
rhat accidental changing of the setting of a... control device is not
possible if this can result in a hazard” (Government Gazette, Ne.7464,

1981)

It may be then, that there is considerable $cope for the development of
ergonomic guidelines within standards for design of electrical appliances

in general. An important feature of such guidelines would be the psy-
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chological components of control stercotypes and display-control compat-

ibility (Fisher and Levin, !987)

In the desigrn of kitchen equipment, & number of recommendations can be
made. In an interview with Gordon Tuckett, Director of Foodserviie Design
(FEDICS), a number of design suggestions were made (1987). Regarding tilt
pans and fryers, a thermostat should be incorporated in order to control
food tempsrature. An overriding thermostat should also be included to
control the thermostat should it wear or break, thus cutting off the
power. Liquid ¢il or fat equipment should also always have ihis feature.
In any tilting equipment, special attention must be psid to the area of
pour. The tilt should start as close to the equipment as possible in order
to avoid spillage. A floor drain shonld aiways be designed to suit the
equipment which will be used. Drains should ideally be stainless steel
and grids should be no more than im in length in order to facilitats easy

handling for cleaning purposes.

T juipment should be designed in such a way that there should be no large
projections. Taps and control knobs should be flush with the equipment,
especially with potentially hazardous boiling water urns. Here, a good

safety feature would be the tap springing back as soon as it is let go.

Another potentially daagerous piece or equipment is the conveuntional oven
which has a drop down oven door. This has two clear disadvantages, ac-
cording to Tuckett. Firstly, the door may be used as a surface when
dropped. In such a position it can also be the cause of a fall because

it is below the natural eyeline.
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Another potential hazard in kitchens is hot pots. Chefs should be trained
to advise the kitchen workers that the pot is hot. A traditionsl way of
doing this is by sprinkling flour over the handle. Perhaps a thermostat
could be incorporated into the design of kitchen pots which would glow
red .o indicate heat, and revert to blue or green to indicate a return

to room temperature.

Tuckett advises that wherever possible steps should be avoided in kitch-
ens. These are cnly a few of the hazards introduced through the design

of equipment (Tuckett, 1987).

Personal injury in kitchens may result from cuts, burns, scalds, (the
differance betwren the two being that burns are caused by dry heat, hot
fat or oil and scalds are caused by woist heat), lifting injuries causing

strains, falling objects, electrical shocks and falls.

The causes of a number of these injuries will now be expanded upon. Cuts
can be caused mainly through factors such as blunt knives and broken
glass. Burns and scalds can be caused mainly through faulty electrical
equipment, faulty lighting or gas equipment, as a result of fire , hot

water from gas of electric water heaters and spilt boiling liquids (NOSA).

The causes of iires in kitchens is au area of coniern. Fires ave caused
by faulty electrical wiring, open flames, overheating of equipment,
spontaneous combustion, (oil soaked waste), and inadequate precautions
in the vicinity of combustible materials and f{lammable gases (NOSA pam-
phlet no. 350). 1In addition, lack of fundamental ergonomics in the design
of domestic cookers for the South African user population, creates un-

necessary problems for the user (Fisher and Levin, 1987). The devices




e not straightforward to use and incorrect selections and control
aciions pose a potential hazard (Wilson and Kirk, 1980). Reports of fire

statistics within the Republic of South Afri

a published by the Fire

-

Pratection Association of South Africa (FPASA) show that cocking ac
dents caused 22.6% of fires in tlats: 13.1% of fires in hotels ard

boarding hous

and 11.5% of fires in other dwellings (FPASA, 1986).

in order to prevent fires automatic systems such as alarms, sprinkle gas
or dry powder should be considered where the degree of fire hazard is
nigh. These systems are triggered off by switch mechanisms or valves
released by excessive heat. In the case of fire fighting equipment there
are two types to consider. The fivst is the fire hose. This is a canvas,
rubber or & plastic hose with water under high pressure. The second type
is the fire extinguisher. This is a metal canister, in varying sizes,
which contains either water, gas vaporising ligquid or chemicals (dry or
wet) and an inert gas under pressure to discharge the contents through a
nezzle. It is essencial that the correct type of fire extinguishing
equipment suit the particular needs of the area in which it may be used.
Extinguishing equipment should be positioned as close as possible to the
fire hazards for which they are intended without being made inaccessible
by & fire, should it occur. Canister type extinguishers should be hung
from brackets mounted on the wall or column with the top of the extin-
guisher not higher than 1.5m from the floor level (NOSA). In 1986, a
total of 67 people were fatally injured in accidents involving electricity

{Keport of the Department of Manpower, 1986).

With regards to falls, in the annual report of the Department of Manpower
far the year ending 31 December 1986, the inspecrorat> found that many

injuries were caused by persons falling, treading os or bumping against
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i or being hit by flying, siiding, falling or moving objects or
IS it The report continues to state that "these types of injuries

can largely be prevented by working more caretully and by better super-

vision" (Report of the Department of Manpower, 1986; p 108).

Howevar, when reviewing the ergonomic literature on slips trips and falls

it becomes apparent that there are a number of other variables which wusi

be considered beside personal care and supervision.

Slipping, tripping and falling are the commonest cause of injuries, and
& 8 8 3

can account for up to 40% of lost-time scaidents {Davis, 1983). Slipping

take a number of different forms (Manning, 1983).

1. Slipping of one or both feet when friction between the shoe and
underfoot surface is low or when the surface is contaminated with
water, ice, oil, food scraps or small objects., Also slipping of the
foot off the underfoot surface such as off a step, kerb, rung,

piatform of scaffolding.

2. A trip or stumble which is a sudden arrest of movement of a foot

with continuad motion of the body. Projecting flagstones, kerbs,
steps, stair nosings and objects on the fleoor frequently contribute
to these events,

3. Twisting of the foot or ankle on an object or uneven surface or
edge of a surface.

4 Movement of the underfoot surface, such as a slide of a doormat,

a breakage of the underfoot surfac choas floorboards, asbestos

roafs and ladder rungs.

intentional stepping off the underfoot surfsce, platforms and

laddess or missing Steps dre common eveuts,

6. Stepping into a hole on the underioot surface. Holes in floors,




including open grids and manhoies, frequently cause accidents.
They may be founi on catwalks and elevated surfaces.

7. Collision with a person, animal or object causing loss of balance.

8. lLoss of balance from careless or rapid movement or from disease,
alevhol and drugs.

9. Loss of hand hold from slipping of the hand or breakage of the
support.

10. Coliapse of the supporting structure such as scaffolding, ladders
or breakage of climbing ropes A proportion of these first events
will result in complete loss of balance and a fall against some
obiect or the underfoot surface, thus causing injury. A few will
cause the victim to fall and strvike an object or surface at a lower
level resulting in wore sericus and fregquently faval injury dua to

the higher gravitational forces (Manning, 1983).

Statistics published by the Health and Safety Executive and on home ac-
cidents by the Department of Trade in Britain show that in 1979, &% 417
falls causing absence from work of three of more days were reported,
Falls were the most important type of lost-time accident in six out of
eight occupational groups listed. In a study conducted by Andersion and
Lagerlof (1983) in Sweden, it was found that a larger proportion of
trippings resulted in falls than slipping. In addition it was found that
slipping accidents aud falls occur just as often indoors as outdoors but
tripping accidents occur more often indoors. Falls on the same level were
also found to he the most frequent {Andersson and Lagerlof, 1983). Grieve
{1983) in a study conducted in Braitain, found that a person is most at

visk from slipping during maximum exertion of strength (Grieve, 1983).




Very tittle is known about these kinds of accidents for ihree main rea-

sons.  Pirstly, there is the inadeguate accident classification. Fer

example, industrial ac

dents are classified by reference to a very simple
list where many thousands of accidents are squeezed into thirteen groups
which are:

1. wachinery

port
3. explosions, fire

4. poisonous, hot or corrosive substances

&le

ricity

6. falls of persons

stepping on or striking against objects
8. falling objects

4. falls off ground

10. handling withoul machinery

il. hand teols

12. animals

13, miscellaneous

(110, 1970)

A second reason for the dearth of information is that bystanders often
laugh and joke about fails. As a vesult the general public does not re-
gard them seriously. Victims tend to struggle to their feet feeling

foolish of embarrassed and witnesses may not understand that there has

been a severe injury. Although immediate pain sometlimes occurs, the onset

of pain may be delayed in many sprains, strains, back injuries and even
fractures. The third and most important reason for the shortage of in-
formation is that ihere is no national system for collectirg and analysing

information about the causes ol all injuries (lanning. 1983). Andersson
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Tod s RS add thar ser snbs with many persons injured

vodtnnen g omuch greater offecn wpne che mind than g lot of less dramatic

ingle incidents Therefore acoidents with tripping or slipping which

frequent, will often be neglocted compared to other accidents

which ars more rare apd dramatic.  Jn order to identify and evaluate the

system which covers information for all

tinkg, one therefove reguires

Linds of accidents and g1l cases scouvied

Among  ergonomists, vouipatioual injuries are seen as being prevented

in the working environment. The permanent

seimariiy through improvements

climination  of common visk facrors cequires changes in equipment design

and in work organisations (Strandbarg, 1v83) Tf the ultimate goal is

to reduyce general, possible yegquirements for accident pre-

entaon mnst be taken into ascount by the ergonomist. The prevention
strategy is strongiy dependent on the analysis techoigues and on the ac-
<ident descyiption models that are used for data collection and for com-

parisons of contributing factors (Sirandbery, 1983).

Successful prevention in practice reguires measurament techmiques and
criteria for the objective selection of satisfactory slip-resistant
shoas, and walking surfaces  Such safety standards are generally requived
for products frequentiy involved in scclderts. Standardisation of prod-

uet is often a safety prevequisite .o man-machine systems as op-

arator Terrors” are more 1ikely to wocour if similar produsts vary

sound product development. There-

Howevey, dosign standards me

y preve

fore, safety performante standards should be preferred whenever possible

Strandbarg, 118%) fhie problem is to identify such safety-relevant

peorformance gualities am! ta develop reliable, objestive procedures for

shedr measuremsnt (Pugof{f, Segel and Ervin, 19713
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tnfortunately, this problem has been nndevestimated by many investigators
of slipping accidents, who did not comsider slips and falls to be com=

plicated phenomena. Therefore, the literature exhibits a number of

slip-resistance measurement methods which cemonstrate how a new approach
can be invalidated or seriously damaged by inattention o basic principles

nf research methodology (Haddon, Suchman and Klein, 1964).

A number of developments have taken place with regards to the testing of

sistant shoes. Research is being undertaken to develop a mors re-

slip re

alistic test for measaring the slip resistance of complete shoe soler and
thu: determine the effectiveness of sole patterns as well as sole mute-
rials and floor surfaces {Perkins and Wilson, 1983; James, 1983; Harrison

and Malkin, 1983).

1t is suspected that results in the present study will yield informe: <
regarding the lmportance of a safe kitchen surface. It is therefore -
essary to expand on the research regarding this subject. From resss-

conducted by Perkins and Wilson (1983) it was found that in the ma

curred in a forward directice

«f experiments carried out, a slip

started shortly after the heel contacted on oil-covered surface.
cases the shoe only slioped a few centimetres and then stonpes. s
subjects were able to retain their balance and continue walk:ng In =i=a
tests, slip was more severe and subjects lost their balance. Any

which extended more than 10-1Scm resulted in loss of balance i ». & zan

gerous slip. Experiments were conducted by reproducing sy ond ons

in walking as closely as possible. Using this test it has bwesn fuuns th
slip severity depends on how friction changes as the shoe woves  Fure

thermore, it appears that a single medsurement of fric: o may not he




sufficient to completely predict the slip resistance of a shoe sole

(Perking and wilson, 1983).

1t is universally recognised that slippery surfaces are dangerous (James,
1983). Hunter (1930) recognised the influence of contaminating sub-
stances such as dirt, water and oil. Sigler, Geib and Boone (1948)
emphasised the importance of wear aud contaminants. Yablonsky (1978) has
recently drawn attention to the influence of floor polishes and treatments
on the safety of floors. It has been reported by Brough, Malkin and
Harrison (1979) that cleaning methods considerably affect the friction
properties of ceramic floors. Thus, although slippery floors are haz-
avdous, care must be taken to ensure that cleaning materials themselves

do not create a further hazard (James, 1983).

Harrison and Malkin (1983) conclude that wherever there is a risk of water
lying or of water spillages, relief su-faces should be used to reduce the
chance of slipping. Design of the floor texture has to be tempered by
foot comfort and ease of cleaning. Grip soles and heels are also effec~
tive. Where high relief on tha flocr and/or shoes is not feasible an
improvement can be produced by inclusions on the floor surface. These
are usually particles of silicon carbide in the case of ceramics. Some
improvement can be sbtained by choosing suitable shoe materials. Ideally,
sthe most erfective syscem demands that a combination of the floor and shoe

materials and surfaces should be decided.

Perhaps, beyond the very important questions of coefficients of friction
and foot-floor forces, the most importaut generalisation is that no sole
or flocr combination is safe if they are not cleaned regularly with proper

materials. The number of deaths and fnjuries resnlting from underfoor
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woidents, the causes of the accidents an

the niture of the iajuries have

ot Leen established, althongh they are the commonest disabling ace

dents

wWilicting mankind (Davis, 1983).

] Unlike occupational diseases, occupational accidents are unfortunately
often considered to be caused solely by human error. Therefore, accident
prevention is particularly dependent on ergonomists, who are aiming at

improvements in the working snvironment, instead of unsucce

sful attempts
te reduce natural variations of human behaviour. The large number of
i ident hazards in the worsing enviroumen: dire

i cper technigues to

identify the most relevant safety qualiti and to develop ohjective

- procedures for their measurement (Strandberg, 1983).

ke present research will involve looking at safety and ergonomic data
| and tirough thiy developing an appropriate conceptual framework in which £

to analyse kitchen activity and kitchen saf-ty in commercial kitchens.

A questionnaire will be formulated in a mwanner similar to that adminis-
tered by Adams, Barlow and Hiddlestone (1981), Through this questionnaire
cork mismatches in interface design will be identified. Research will

incorporate incidents which are identified as ac

dents through conse-
quences such as damage or injury as well as all incidents which way offer

syoptomatic evidence of malfunction.

Tt is strongly suspected that from these analysis poor'y desigred equip-

et poor procesures and poorly prepared individuals will be [dentified.

Io this way a whole sequence of ovents that lead up to the occurrence of

coident can be analysed using the accident report form.
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fnformation from

ioadmoof Ie3ear?

s, the gener:

the areas of applied psychology and ergonomics in ovder to investigate

the problem. Frem this information, procedural and harvdware design rec-

ommendstions, based on psychological and ergonomic principles, will be

promoted.
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CHAPTER 5

Conceptual Overview

As has been shown in the previous chapters, accidents can be seen to
present a major problem to all communities throughout the world. Advances
in terhnology, communications and increased industrialisation bring with
them economic and social changes with many consequences both positive and
aegavive {(Cliff, 1984). Accidents have been seen to be a prominent fea-
ture in respect of the negative factors as many workers die or suffer
injury on agccount of occupational diseases and accidents every year all

year round.

Farly studies in the field of accident research and safety utilised large
quantities of data drawn from accident and other records, and attempted
to categorise events and search for common factors by using standardised
statistical techniques (Junn, 1471). This research began to identify a
wide range of potential 'personal' factors as well as ‘environmental'
characteristics which were thought in some way to underlie accident
proneness (Surry, 1971 and Dunn, 1971). However, when luoking at these
factors, it must be realised that none of these factors alome can ade-

quately explain all accidents in all situations.

There have been many problems associated with the notion of ‘accident
proneness’ for a number of reasons. To highlight the most important
problems the suggestijon that a fixed group of people are respoasible for

a majority of accidents, or are more prone to all types of accidents

{(Kerr, 1950;

Newbold, ! ; Farmer and Chambers, 1426), has no unequivocal

experimental suppert (Arbus and Xerrick, 1951; Froggat and Smiley, 1964,
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Haden, Suchman and Klein, 190é: Shaw ichel. 1971). In addition wmany
of the factors singled out for rescarch simply do not reflect the essen-
tial criteria for accident proneness (Surry, 1971). Furthermore, it is
held that the concept of accident promeness has received far more atten-
tion than it deserves (Kirchner, i%61).

Vactoos which could be responsible for an individual having more accidents

than another could be factors which are not the individual's fault such
as lack of training or no training at all, or becsuse the ares in which
the person is working is badly illuminated, thus restricting his/her vi-
sion. Poor supervision or unfavorable attitudes toward acclident pre-
wvention could also lead to accidents as well as a tolerance of poor work

and safety conditions.

Thus, witnout carefully investigating the circumstances surrounding an
accident which a person has, it would be unwise to label him/her as ac-
cident prone, as what at first may appear to be accident proneness, could
upon ¢loser examination reveal other factors or conditions, which have

beeu highlighted above, which are causes of accidents (Ramdial, 1931).

Safety research, particularly over the past 30 years, has lacked a the-
oretical framework necessary for both predicting sccidents before they
happen and for acting as a cohesive force for drawing together the vast
ameunt of information avallable (Dunn, 1%71). Shortcomings of this early
researc? ucluded problems with data collection and analysis such as the
fact that events which were recorded in one industry or organisation may
not have been recorded in another, as well as limivations in determining
wha . constitutes .an accident which presented fundamental problems in

terms of both definition and conceptual velationships,
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Porbaps  the major drawback to early work has been the omission of any
attempt to analyse a whole sequence of events that lead up to the occur-

vence of an aceident.

From the information set out in Chapter 2 it can be ssen that in ovder
for any research inte accidents to be meaningful, the definition of the
term has to be decided upon in such a way that will allow for purposeful
investigation. This is extremely important because of the emphasis which
is placed on the consequence and cost of accidents. Thus, 1t becomes
necessary to establish what constitutes deliberate, calculated and

avoidable events.

The task of building in safety and health at the design stage of new
equipment and techrology depends on the engineers', designers', and

technicians', knowledge of ergonomics and occupational safetv and health.

Thus, @t all stages of azcident resesrch it is important to consider the
nroblems involved such as the central problem of an accident only being
labelled an accident . ter the event (Suchman, 1961). When determining
which events truly constitute an "accident” and which do not, still re-
mains .pen to complex attribution processes which will vary according to

the decision maker's involvemeni in the event (Kelly, 1979).

for the purposes of the present research, an accident will be defined as
"an unexpected, uninte..ied but not nrecessarily damaging eor injurious
event that disrupts the completion of (a planned) event” (Dunn, 1971; p7).
It is essenrial to broaden the definition of "accident” to include con-

tributing factors such as health and safety and to demonstrate how they
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interact with personal or environmental factors as it is not sufficient

1o consider only personal or environmental factors.

s technology has evolved, humans have been progressively separated from
primary work transformations through the introduction of equipment, ma-
chinery and procedures. This more complex situation makes it more dif-
ficult to isolate and i{dentify hazards. Thus, a more sophisticated
approach to maintaining safety, other than mere intuitive intervention,
i$ therefore required. Initially this would involve the careful design
of interacting elements by considering ergonomic principles. These
ergonomic considerations must however be cunstantly monitored for system
malfunction and any malfunction which is detected must be constantly re-

designed (Fisher, 1986).

Finding the optimal structures to meet the criteria encompassed in the
definition of ergonomics, which is the study of the relation between man
sud his occupalion, equipment and environment, and particularly the ap-
plication of anatomical, physiological and psychological knowledge to the
problems arising from hem (Shackel, 1966), necessitates recognising the
dynamic relationship between interacting ccmponents of any human-machine
system which are the human, wachine, workspace, environment, task struc-
ture and procedures. Thus, a general statement of the ergonomics per-
spective would ke to consider the whole of the human in the whole of the
work situation. A highly complex and variable image of the "whole of the

human" and the "whole of the work situation” is expanded upon in Chapter

When reviewing ergonomic principles it becomes apparent that maslfunctions

which occur are likely to result from badly designed interfaces. Edwards
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v (1981) suggests that the design of work should concentrate on four

interacting compouents: 'hardware' (machinevy and equipment), 'liveware'

. {employees/people), 'envircnment' (all aspects of the workplace) and

‘software' (the procedures by which the other elements are linked).

( Accidents, thus, are symptomatic of a failure in the system and as such

provide clues about the location of the source of failure, indicating
where the mismatches occur and what kind ot action is likely to be ef-
fective in reducing these mismatches. Thus, the individual is no longer

the focal point for all events hut rather an integral component of an

operating system. The accident is thus identified as an indicator of

system malfunction which may result either from the breakdown or failure

oy of any system component or due to badly designed interfacing components

/ By recognising the importance of focusing upon mismatches between compo-

nents, all incidents which may offer symptomatic evidence of malfunction

should be investigated, and not merely those incidents identified as

"accidents' through consequences such as damage or injury.

¢ A first step in reducing the probabitity of such mismatching is by paying

close artention to ergonomic principles at the design stage for all as-
pects of the task under focus. Ergonomic principles relevant to the de- !

sign of displays, controls and layouts are set out in Chapter 3. However,

it is important to note that in the final design, the man and machine must
emerge as an integral unit, for the capacity of the system to work ef-
fectively is restricted by the limitation imposed by wan, machine, dis-

plays and controls (Shackel, 1974).

Among ergonemists, occupational injuries can and should be prevented

mainly through improvements in the working environment. Even if one can
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improve skills and promote safar bLehaviour through education and training

rkers exposed to risk, the permanent elimination of common risk

factors requires changes in equipment design and in work organisation.
However, despite the dominating numbers of occupational accidents in oec-
cupational injury statistics, occupational accidents are often looked
upon as being a result of "human ervor” or ' poor workmanship”. Conse-
quently, contributing factors in the working environment such as poor
visibility, and slippery surfaces are not considered (Strandberg, 1983).
The appropriate design of safe equipment to prevent injuries is perhaps
the most {mportant prevention strategy available. While occasional 'hu-
man failure' is inevitable and predictsble in any work environment,

whether it results in injury depends on how the job and the equipment are

designed (Baker, Samkoff, Fisher and Van Buren, 1982)

This study will attempt to isvlate the causes of accidents in restaurant
kitchens, which are hypothesised to be caused mainly through bad design
of kitchen equipment.

According to the Catering Association of South Africa, it is clear that

the food service industry in South Africa is likely to be one of the
fastest growing in the next decade. Thevefore, it can be assumed that
thern will be a large amount of accidents in this industry (Fedics Cor-

porate Report, 1985)

When looking at the catering industry, it can be seen that the design,

construction and equipment of a commercial kitchen should satisfy two

basic criteria~ firstly, the proposed menu and scale of operation and

secondly, the intended method of cleaning the premises and equipment




tHokbs and Gilbert, 1982). In addition one must consider the safety and

health of workers as accidents do happen in kitchens (Lian, 1981),

Personal injury in kitchens may result from cuts, burns, scalds, lifting

injuries causing strains, falling objects, electrical shocks and falls.

When looking at falls, the annual report of Lhe Department of Manpower
{1986} stated that many injuries weve caused by persons falling, treading
on or bumping against objects or being hitv by flying, sliding, falling
or moving objects or waterial. The repert continues Lo state that "these
types of injuries can largely be prevented by working move carefully and
by better supervision” {Report of the Department of Manpower, 1986, pl08).
However, when reviewing the ergonomic Jiterature on slips, trips and
falls, as has been done in Chapter 4, it becomes apparent that there are
a nuwber of other variables which sust be considered beside personal care

and supervisiou

Slipping, tripping and falling arve the commonest cause of jinjuries, and
can account for up to 40% of lost time injurles (Davis, 1983). However,
very little is known abdut these kinds cf accidents for three mdin rea-~
sons.  Firstly, theve is the inadequate accident classification, secondly
bystanders often laugh and joke about falls with the result that the
general public does not regard them seriously. Thirdly, and possibly most
importantly, there {8 ao national system for collecting and analysing
information about the cause of all injuries (Manning, 1983). Thus, al-
theagh  such accidents are very frequent, they will often be neglected
compared Lo other accidents which are more rare and dramatic. In ordey

to jdentify and evaluate the risks, one therefore requires a system which
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covers information for all kinds of accidents and all caves ovcurred

(ondersson and Dagerlof, 19833,

It is suspected that vesults in the present study will yield information
regarding the importance of a safe kitchen surfece as it is universally
recognised that slippery surfaces ave dangerous {(James, 1983). Slippery

kitchen surfaces may be duve to dirt, water, oil and floor polishes.

The large number of accident hazards in the working environment require
proper lechniques to identify the most relevant safety qualities and to

develop objective procedures for their measurement (Strandberg, 1983).

It is for the above reasons thac the present resesrch is involved with
the amalgamstion of safety and ergonomic data in order to develop an ap-
propriate and rigorous conceptual framework to analyse activity and
kitchen safety in commercial kitchens. Within this framework mismatches
in interface design will be identified via a questionngire which has been
formulated in 4 masner similar to that administered by Adams, Barlow and
Hiddlestone (1981). By recognising the importance of focusing on mis-
watches between components of the system, it becomes Imperative that ail
incidents which may offer symptomatic evidence of malfunction be deter-

wined. Research will not be confined to murely those incidents identified

ents through consequences such as damage or injury. Variables
to be considered will include safety equipment relevant to the injury such
as aprons, gloves, etc; primary cause of accident such as action of in-
pured employee; source or agent of injury such as greasy surface or ma-
terial; wmwovement preceding injury such as  handling material; and
immediate cause of injury such as employee's grip on too, or materfal too

tax, allowing it to slip or drop. However, these above variables are by
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no waans exlaustive,  They ouly serve to illustrate the kinds of variables

to be considersd in the study,

[t is strongly suspected that from analysing the data, poorily designed

equipment, poor procedures, and poorly prepaved individusls will be

ommendations will be wade

identified. ¥rom this generated data further

regarding alternative designs.

By following such a scheme the basic shortcomings of previous research
will be overcome, as a theoretical framework necessary for both predicting
accidents before they happen and for acting as a cohesive force for
drawing togeiher the vast amount of information available, will be de-
veloped. By drewing on research suck as that of Adams, Barlow and
Hiddlestone (1981) 8 whole seauence of svents that lead up to the occur-
rence of an accident can be analysed nsing the accident report form. In

addirion, such 4 scheme can eaable the identification of factors which

may be used for both Jhe vedesign process and the planning of injury

prevention programmes .

Although it could be argued that swmall kitchens will not generate suffi-
cient numbers of reports to proluce meaningful analysis, this will be
overcome by pooling together all the data from each individual restaurant.
Adams, Bariow and Hiddlestone (1981) suggest that report forms with com-
monly useful checklists could be designed to provide cumulative data which

may be shared to mutual benefit hy a number of participant organisations.
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Aims of the prese

The general aim of this research will be to ut.lise the information and
knowledge in the areas of applied psychology and :rgonomics to investigate
the “problem" of accident  and safety in commercial kitchens and to pro-
mote procedural and hardware design recomnendations based on psycholog-

tcal and ergonomic principles.

The pilot study

Subjects for Pilot Study

The subject for the pilot study was one restaurant. In this restaurant
there were twenty six kitchen staff who's duties included chopning vege-
tables, cutting meat, frying food, grilling food, preparing drinks,
washing selected dishes, stacking dishes in a dishwasher, serving food,
serving drinks and cleaning the general kitchen area {(iloors, grillers,
sinks, tables etc.) as well as the general restaurant area. The output
of the restaurant was approximately 160 meals per day. ‘he restaurant

was open for lunch and dinner six days a week.

Experimental task for pilot study

I order to assess the number of reportable Incidents, if any, occurring
in restaurants, a checklist was formulated, based on that presented by
Adams, Barlow and Hiddlestone (1981) as well as a NDSA incident (accicent)

report and ipvestigation form (1984). A copy of the checklist is at Ap~

w

pendix
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The Adams. Barlow and Hiddlestone checklist is designed ir such a way that

v considerable proportion of the jtems fs ot direct or indirect ergonomic

B sigrificance. These items include the source or agent of i jury, th.

movement preceding the {ujury, and the immediate cause of injury. It is

hoped that this checklist will identify the significant agents of injury.

i

. The Mageat of injury” rafers to that element of the environment which
s directly produced the trauma or injury, or which precipitated che
: L injurious movement (e.g., a slippery floor may be the "agent” in the case

E ' of a slip resulting in a sprain).

&

" ’ ' The present checklist consists of five sactions. Section A involves the
M:W’;““‘m A primary cause of accident, section B involves body injuries, Section €
'/ . is the source or agent of injury, section D is the movement preceding the

injury and Section E is the immediate canse of injury. Under each section

is listed a number of possible responses. The respondent is required to
P G

plice a tick in the appropriate box/es [or each section. It {s possible

that wore than oue box will be ticked in each section.

3 Procedure for pilot study

The manager of a restaurant in the Erst Rand was approached. He was in-

formed that the researcher was currently doing a Nasters thesis in the

N field of Industrial Psychology on the subject of safety psychology and
. the ergonomics of commercial kitchens. The manager was told that his
assistance was required to Complete the checklist sach time he observed
an incident, or one was reported to him. Great emphasis was placed on

explaining that an incident did not necessarily have to result in an in-

jury in order to be reported. When the mansger agreed to participate in
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the study, he was asked to go through the checkiist himself, in the
presence of the researcher, and any gueries were answered and noted by

the researcher. It was then established that the mans

ser complotely un-

derstood what was required of him. The researcher a

sured the manager

of complete anonymity of the restauvant.

The pilot study began on the 18 of November 987 and from then vn the

restaurant was contacted on a regular basis. Once 1 was cst hlished that

incidents were oceurving, the suitability of the

through speasing to the manager and thus, the appropriaveness -f such a

checklist in the restaurant industry w

confirmed. There wore no changes

made to the checklist as the manager was able to report incidents without
encountering any problems. At no point did the manager report that.the
categories were insufficient or not broad enough to cover all types of

accidents occurring in his kitchen. The restaurant was then incorporated

into the larger study.

The main study

The subjects included in this scudy were fourteen restauranis (including

the pilot study) in the East Rand and Johannesburg areas. In the table
beluw the number of staff in each restauranc as well as the number of

meals produced par day are listed.
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PABLE 6.1 Staff and wedls per dsy produced in every restaurant.

Restaurant number meals per day number of staff

1 A0 iy
2 100-120 9
3 40 10
& 10G-150 14
5 220 24
& a0 30
7 50 15
8 50 21
® 160 26
10 80-100 19
11 110 14
iz 200-300(smatl meals) 6
13 0 15
14 75 i

The staff in all these restaurants included the kitchen staff as well as
waiters/waltresses and managers/manageresses who entered ond exited from
kitchens on a regular basis. The duties and tasks of the kitchen staff
included chopping vegetables, cutting meat, frying food, grilling food,
preparing drinks, washing dishes, serving food, serving drinks and
cleaning the general kitchen areay (floors, grills, sinks, tables etc.)

as well as the general restaurant area.

When ltooking at the accident data generated by individnal restaurants,

it is unlikely that sufficient numbers of reports will be generated to
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produce meaningful analysis. Thus, all the data from tndividual restau-
rauts were pooled together in order to gain meaningful results (Adams,

Bartow and Hiddlestone, 1981). In this way cumulative data was obtained.

txperimental tasks for the main study

In order to obtain data on reportable incidents a checklist was con-
structed based on that foermulated by Adams, Barlow and Hiddlestone (1981)
(See Appendix 3).  The checklist was identical to the one used in the

pilot study.

The checklists were presented to the fourteen restaurants. Each checklist
consisted of four pages, each checklist representing a single reportable
incident, ALl the restaurants who received checklists participated in

the study.

Each restaurant was approached individually. Once eccess had been ob-
tained, the restaurant manager was in{ormed that the researcher was cur-
rently doing a4 Masters thesis in the field of Industria® Psychology on
the subject of Safety psychology and the ergonomics of commwerc al kitch-
ens. The restaurant wanager was further told that his/her assistance was
requived to complete the checklist each time he/she observed an accident,

not aecessarily leading to injury, or each time an accident was reported

to him/her. Great emphasis was placed on this poinrt. It was further

stressed that the duration of the research would be between three montis

to a year. The restaurant manager was required to go through the check-

list himself/herself and the researcher answered any queries. AL° res-
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Laurant manage approached agreed to peri “ipate in the research and the

complete anonymity of the restaurant was promised.

Every three to four weeks each restaurant was contacted by the researcher
in order to kewp a check that the research was still in progress and to

find out if the restaurants requived more checklists.

At the end of the study the checklists were collected from each of the

fourteen restaurants and e restaurant manager/ess was thanked for

his/her participation in the study.
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CHAPTER 6

RESULTS

Analys is based on 135 reports collected over an eleven month period.
The presentaticn of these results indicates that firstly the data are

worthy of consideration by ergonomis

s, and secondly the data serve to
itlustrate vhe ssefulness of the mode of reporting, which may be adapted
ar appropriacely redesigned to suit any specific set of work environment

and ergononic demand conditions.

Attention {s given to ine incidence of accidents according to the number
of restaurants participating in the study, the number of kitcher workers

per vrestaurant and the number of incidents.

Frequeucy distributions are shown as they indicate how often a particular

chargcteristic occurs as well as providing the range and variaticn of its

cecurrence within & pepulation. Social surveys, such as the use of the

questionnaire, are usually the most effective methodelogy for isclating
.

the frequencies and distributions of characteristics within a population

{Williamson, Karp, Dalphin and Gray, 1982).

In this study 135 questionnaires were collected from fourteen restaurants
in the East Rand and Johannesburg areas over a period range of eleven

months.  Table 1 represents the restaurant and the number of workers in

each restaurant.
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f Table 1

Number of stvaff in each restasrant,

o L e z
| R N [ A A
Restaurant no ! 1 ] 2 | 3§ &} 516 71819 10f 11 12
: A
: L { R
R [ A A
( : wo. of staff | 301 9 | 100 4] 24] 300 150 210 26] 19] 14] 6 |
A A A A A [
— ! L H i : : L
Restaurant no. N=l4
- No. of staff N=242
The time period over which the accidents were reported in each restaurant i
] is demonstrated in Table 2 below. ]
lable 2 '
s Time period over which incidents were recorded in each restaurant. i ! .
s . : :
s > Pl
- i INOV{DEC ! JAN| FEB|MAR | APR]MAY [ JUN| JULTAUG! SEP| ' !
} It ST I S ; -
. 1 ! i i i i ] [ | i | Y
R A S S bk S ;
e [ | L R T T
. 4 I Lo |
" ‘ Lo T |
I ' 1 1
4 ! ! 1 ! | i ! i i |
Pos
[
L
PoB
. P9
s 1o
i
; } 1 S
N iz i [ ;
; i i i
i d '
o | i : { | i
+ i .
i | |
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O/’ : 7
* . s g . .
v The number of incidents per rvestaurant is set out in Table 3.
{ . Tabio 3
Numbey of incidents per restaurant,
.
T
i restaurant no. no. of incidents | incidents per month
. { 1 i 10 | 2.5
i ; ;
i 2 24 ; 8 i
P ; i
i 3 10 3.3 i
| 4 | 14 i 4.7 i
1 i T 1
| 5 } 6 | 1.5 i
| — t {
i 6 i 11 ! 2.75 i
i ; I H
-~ i 7 ! 5 i c.6 i
- H . ;
A ; i
§ | 8 : 5 | 1.25 |
} : }
. ! 9 5 | 0.5 ;
=
. 10 | 13 | 3.25 |
- 1 4
# 11 ! kil ; 2.25 ]
« : )
| 12 ' 6 | 1S
Il H -
] 13 4 i 0.8
- ;
| 14 13 ! 4.3
i - <
| Net4 N=135 { N=37.2

Tabtes 2 and 3 show that the period of time over which the study was
carrjed out {n each restaurant did not correspond with an increased number
of incidents in each restanrant. Restaurant number two displayed the
biighest pumber of inuvidents, however the study was only conducted in this
restaurvant  over a period of three wonths. Restsurant number nine was
vesponsible for five accrdents, yet this restaurant participated in the

study for the longest perind of time {nine months) Thus, time was not
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¢ to be a function

thie sole determining factor. Incidents are thus propo

of factors such as ergonomic design, finsufficient training, lack of

supervision ete. The possibility of under-reporting can also not be ruled

out. It is possible that because the v

aurant managers knew that their
restaurasts were being observed for the occurrence of incidents, they were
reluctant to report all incidents. The possibility of under-reporting

will be discussed in greater detail in Chapter 7.

Because a considerable proporticn of the itemws on the checklist are of
direct or indirect ergonomics significance, the frequeacy of the ra-
sponses will be tabulated below according to the source or agent of in-
Jury, the movement preceding Chz injury, the immediaste cause of injury

and the injury itself.

Distribution of injuries according to the source or agent of injury

The "source” or "agent of injury”

refers to that element of the eaviron-
ment which directly produced the trauma or injury or which precipirated
the injurious movement (as for example, a greasy floor might be the
"agent' in the case of a slip resulting in an injury to the back). Sixteen
such agents are listed to which {s added item 17, 'any other - please
describe.’ Table 4 lists these agents in their order of frequency o” use
over the res-arch period. Ouly sixleen agents appear below as there were

ne responses to¢ item 7 - “sharp objects such as nails not being used by

worker', and item 17 - "aggravation of a disability already present'.
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-~ N .
- ’
r - e . i
i { Table
' Freguencies cc ource or agent of injary.
I .
; source or agent of imjury ifrequency | percent |
7 o 1. Tools or equipment being used i 56 H 27.3 |
{ i - } -
2. Hot surface H 33 i 6.1 |
i ; } |
1
. I 3. Any other: please describe i 30 146 |
e L i
3 4.8)ippery surface i 28 H 3.7
. - et e e i —i
5. Manually moved tools being used ! 17 8.3 |
; . J— |
6.Greasy surface { B i 3.¢ i
[ S i |
1
7 Mechani.ally moved tools being used | 6 2.9 |
i i .
i 8. Uneven surface H & | 2.9 i
- [ — ! § .
w 9. Mechanically moved material [ 2.0
o i S ; —
o ;
- 10, 8tationary equipment nci being used i 3 i 1.5 i
11.Falling objects | 3 ! 1.5
R 3 t ~1
N 12.New task 3 ; 15|
; e - e o i
i 13.8vationary, but out of place material | 2 i 1.0 N
i or equipment ! | i
N— e i i .
| 14.Flying objects i 2 i 1.0 !
¢ ; 4 -
i 15.Gas | 2 i 1.0 H
(- - S - i
i 16.Mechanically moved tools not being used| 1 0.5
i . ;
i7.Chemicals other than gas i

1t is of {nterest to note that the first two {toms, "tools or ejuipment

being used by worker” and "hot surface ov material”, contribute nearly

45% of the responses in this categery. This means that the worker injures

him/herself on the tool or equipment with which he/she is working as well
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as from a hot surface or material, W suggests that a {ocus on the
handling methods and the behaviour of the worker is necessary and the

evgonomic designs of such equipnent need to be investigated.

The next highest category, which is in this case "any other -leuse de-
seribe’, will be discussed in Chapter 7 by drawing examples from the open
eaded sooo1on of the guestionnaire. However, it must be noted that this
ciategory included mostly written vepetitions of what had been ticked in

the chacklist,

"Slippery surface' is another high item. This means that slippery surface
or material is a source or agent of injury which needs to be expanded

upon.  This is done in detail in Chapter 7.

Movement preceding injury

I thiosn category fiftesn of the most common of the movemeuts preceding
the injury are listed as well as itew sixteen of the guestionnaire "en-
gaged in more complex wovement: please describe’”. “Walking without car-
ving anything upstairs” {s excluded from this table as there were no
responses to this ftem. Table 5 lists these movements preceding injury

i their ordar of frequency.
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Table 5

Freguencies of movements preceding injury

y —
Movement prk 3 dmg injury {lequency| percent |
1 nndhng a tool or Pquxpmont i 29,4 i
3 S B .
2. fngaged in more complex movement: P43 ! 21.8 |
pleas. doerU i | |
S . _— Jo afo |
i ik\mlkmg thhout carrying m\\,nlnng on {18 i
a level surface i !
i S - R
4. Lifting material or eguipment [
¥ — BN S
{ S.Carrying or wheeling material on a i le
| lnvel surlace !
! b.mkmg hold of material, equipment or teol {10
i 7.sumdmg still zmd upright | 8
. - )
8.Pushing material away from him/herself I3
oo e e e e o
1 9.!‘11111"3 materml towards him/herself LS
! 10.Jumping or stepping on to an elevated P4
surfr,cﬂ/powt.mn |
| 11.Reaching for material equipment or a tool 3
[ S }
12 Carrying material upstairs £33
[ . J— e
i 13, Jumping or stepping down from an elevated P2
i surface/position
}- — S —
! 16.5tanding still, leaning over material or 2
equipment 1 {
S — o ek
LS (,arrymg material downstairs 2 1.0 i

Total | 197

“Handling a tool or equipment’ accounted for almost 30% of the responses
in this category. “Engaged in more complex movement: please describe’

accounted for almost 22°% of the responses in this cavegory. However, mast

of the written responses were simply repetitions of the responses in the
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tegory. Approximately 4% of the movement preeding

he injury was accounted for by "walking without carrying anything on a

wel surface”. This has bearing on the importance of floor surface which

i1l be expended upon at the dis

sion stage. Taken in conjuaction,

Titiing material or equipment” and "pushing and pulling” movements ac-

sunted for almost 14% of responses in this category. This figure indi-

1ites the need for better training and/or supervision and/or the use of

sre mechanical aids for these sorts. of physical actions. The low number

injuries resulting from walking downstairs carvying anything and

v theut carrying anything may indicate that because such movements are

rerently hazardous, workers will be much more careful when walking

d wnstairs, Secondly, only two of the participating restaurants actually
o1 steps and for this reason the fraquency of this response is low.

Tt immediate cause of injury

It checking the immediate cause of injury t'- wanager is indicatiug what

it his:her opinion, was the most important of the factors producing the

ury. The attempt has been made, tlrough the checklist, to specify a
t wber of particular sorts of "error judgement™, as well as defining other

ssible injury producing behaviours .; situations.

¢ this category eleven of the most common rmmediate

causes of (njury are
isted as well as a twelfth item "any other cause: please describe”. The
tems  "over reliance on protective aquipment by worker" and "worker's
\wdily reacoion to new task or equipment” are excludel as no responses

cere recordsd for these items.
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lmmediate canse of injury

1. Placing part of body in position of risk

2.8ny other cause: pleise describe
¥
fall by worker

3.81ip, trip or

ailing vo allow for physical properties
of material !

5.6rip on tool or material too loose allowing i 8 &3
it te slip or drop i i

& Failure to use proteccive equipment 7
7.Mis judging position of material H a
5.Over-estimating movement space in a uonfined 3 [

area

! 9.Misjudging own strength or physical abilicy

1. Movement of poorly stocked or placed
material i i

i1.0ver-reaching with tool, material or part 1 i 0.5
of body H i
12.Mis judging speed of moving material 1 1 | 0.5

Toval

Once again, as in the previous two categories, any other cause: please

des.ribe' conveyed written repetitions of what had been ticked as items.

Many of the minor injur placing part of body in po-
sition of risk” were minor nicks and burns. However, there were some

serious injuvies which will be discussed further on. [t is important to

note that this item a

anted for almost 28% of the responses in this
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gory.  "SHip, trip or fa nted for 20% of the immediate cause

v mach o2 function

©f injury. This kind of immediate cause of injury is ver

of floor surfa Clearly the improvement of surfaces, where possible,

as well as the provision of safety shoes should minimise this signific
contribution to injuries. This item is of particnlar importance and will

be further expanded upon in Chapter 7.

The other causes which contribute to this category are "failure to allow
for physical proverties of material’ (10.8%), "grip on material too loose
allowing it to slip or drop" (4.3%) and "failure to use protective
equipment’ (3.8%). "Faillure to use protective equipment” suggests that
there is a greater readiness to work unprotected on jobs which are con-

dered by the worker to have a relatively low injury potential. It is
also possible that many of the workers who are injured while, and perhaps
partly because of, not wearing protective equipment, may be among the more

experienced and the more able to minimise, i not totally avoid, an injury

iAdams, Barlow and Hiddlestone, 1981). .inally failure to use protective
eguipment may be due to the fact “lhat workers are not aware of the im-
portance of such a practice. Thus, “here may be a definite need for

sastment of both time and effort in the

training in this area. An ir

observance of safety procedures is necessary for the elimination of unsafe

ker and Parry, 19831 .

acts in the workplace (Fi

Frequency of injuries
The guestionnaire made provision for the reporting of specific injurfes.

The table below sets out the

e injuries according to their frequency of

accurrence. There were no reported incidents of poisoning or suffocation.
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Table 7

Frequen

frequency ! parcent |
i 58 | 30 i
2.burn i 38 oo
.bx | 1 |
3.hard/s { 31 ! 16
L }
T }
4.head | 16 | 8.2 i
% + —
S.strain/sprain i 10 | 5.1 {
L ; i
t
6.arm/s | 7 1 3.6 |
© i
I + 1
7.back | 7 | 3.6 i
i ——t :
. leg/s 5 2.6 |
J
1
9.neck &4 2.1 }
i 10.eye/s | 4 | 2.1 i
L i3
h T t
{ 1l.amputation | 4 | 2.1 §
—
12.chest 3 1.5 H
13. footr/feet 2 1
14.confusion 2 1 i
|
| 15.internal wound | 2 1 t G
i }
H T
I 16.fracture { 1 | 0.5 i
4 } I
b + t
i Total | 194 !

The majority of injuries are made up of injuries to the finger/s (30%),
hand/s (16%), head (8.2%) and burns (20%). Although there are items which
report very low frequenries, it must be remembered that an injury such
as amputation (freq=4) cannot be dis:..arded because of its low frequency.
Such an injury should not be occurring at all in restaurant kitchens, and

the fact that such an injury occurs is a cause for concern.
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it must be noted that in tables 4, 5, o and 7 th: total exceeds 1
quest icnaires because oa some reports move than one item is ticked per

category.

As has been pointed out by Adams, Barlow and Hiddlestone, (1981) pairings
or groupings such as agent plus movement preceding injury, agent plus
imnec. ‘te cause, could all be used to obtain more detailed and useable
sets of data than those presented above. "It is possible, and of poten-
tially more ergonomics value, to analyse the data in terms of two or more

criteria simultaneously” (Adams, Barlow and Hiddlestone, 1981; p7).

In order to analyse the data in terms of two or more criteria simultane-
ously the statistical technique of correlation is employed. Correlation
methcdology is & valuable research tool which serves an important function
in organisational research. Much of the research conducted in

organisational settings uses correlational techniques to infer relation-

ships among variables of interest (Mitchell, 198%).

The correlational approach ensbles one to accomplish the goals of pre-
diction. If a reliable relationship is found between two variables then
not only has the relationship between these two variables been described
but one variable can now be predicred from a knowledge of the other var-
table. However, it must be noted that causation cannot be inferred from
correlational studies. The fallacy of assuming causation is not inherent
in the correlational study, only in the user of the results of such a

«tudy (Christensen, 1980).

Correlations are complex computations that measure the degree of re-

jationship between two variables by utilising exact sceres instead of
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rough categeries.  The computation produces a single number, called a
correlation coou: clent which summarises the relationship {Williamson,
Karp, Balphin and Gray, 1982). The correlation coefficient expresses

quantitatively the extent to which two variables are related. The values
of the correlation coefficients vary between +1.00 and -1.00. Both ex-
cremes represent perfect relationships betwcen the variables, and 0.00
represents the absence of a relationship. A positvive relationship means
that individuals otrainipg high scores on one variable tend to obtain high

scores on a second variable. This is also trvue of the converse where

individuais scoring low on one variable tend to score low on a second
variable. A negative relationship means that individuals scoring low on
one variable tend to score high on a second variable. Conversely, indi-
viduals scoring high on one vaciable tend to scere low on a second vari-
able. These characteristics are true for correlation coefficients that

measuie linear celationships, but not for all correlation coefficjents.

The present su‘xdy contains nominal data as the respondent was asked to
wmark his/her response with a tick next to the appropriate item. The data
is therefore binary data of responses in the form of yes (1) or no (0).
Thus, there are two dichotomous variables and under such conditions the
phi coefficient (r phi) is the correlation coefficient employed (Runyon

and Haber, 1985).

Th: Fisher exact probability test is an extremely useful nonparametric
technique for analysing discrete data (ecither nominal or oriinal) when
the two independent random samples are small in size 1t is used when
the scores from two independent random samples all fall into one or the
other of two mutually exclusive classes. Thus, every subject in both

groups obtains one of two possible scores. In this study the two possi-
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bilities are either yes or no. The scores o vepresented by frequencies

in  2x2 contingency tables.

Table 8

Contingency table

- + Total
S
Group 1 A+B
Group £ CHi
| S—
Total A+C B+D N

The test determines whethe- the two groups differ in the proportion with

ions. For the data in Table 8

which they fall into the two classificn
(where A, B, € and D stand for {requencies) it would determine whether
Group 1 and Group 2 differ significantly in the propovtion of plusses and
minuses attributed to them (Siegel, 1956). Thus, Fishers exact test
yields the probability of observing & table that gives at least as much
evidence of association 1s the oue actually observed, given the null hy-

pothesis is true (5AS, 1983).

The chi-square t«- is emploved to determine whether two variables are
related or independent. Jf the chi-square value is sign’ “icant, it may

fooocencluded that the variables

dependent or related. For the purpose

earch the

of this soussinn of ch’ square is restricted to the x2

sontinveucy table (Runyon and Habey, 17183)
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When the data of research consist of frequencies in discrete categories,

the chi-sguare test may be used to determine the significance of differ~
ences between two independent groups. The measurcment involved can in-
clude nominal data, The hypothesis being tested is usually that two

groups differ with respect to some characteristic and therefore with re-
spect to the relative frequency with which group members fall in several

rategorie To test this hypothesis the number of cases from each group

wliich fall in the various categories are counted. These arve compared with
the proportion of rases from one group in the vavious categories with the
proportion of cases from the other group. Chi-square requires that the
expacted frequencies in each cell should not be too small. When this
vequirement is violated, the results of the test are meaningless. Chi-
siuare tests are insensitive to the effects of order when the degree o
freedom > 1. When the frequencies are in a 2x2 contingancy table, the
decision concerning the use of chi-square should be guided by these con-
siderations:

When N > &40 use chi-square,

When N is between 20 and 40 chi~square may be used.

If the smallest expected frequency is Jess than 3 use the Fisher test.

When N < 20 use the Fishbr test in all cases (3iegel, 1956).

In this research when any of the cells have expected counts less than 5
the Fisher exact test is used as in such cases chi-sgquare may not be a

valid test. The significance test employed will be illustrated each time.

The significance level
The level of significance for inferving the operation of nonchance factors

in this present research is tsken at the 0.05 significance level (alpha

0.05). The level of significance is the probability of making a Type
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evror Lvejecting a nuil hypethesis wi tn facl true).  Ar the 3%
Cienificance level the null hypothesis is rejected and the probability
that the null hypothesis is true is 5% (or less) Thus, when the event
o1 one or more devian® would occur 3% of the time, or ‘ess, by chance,
the resuits are seem teo be due (o nonchance factors., The 0.05 level of

significance {s routinely used in the sociar and behavioural sciences

(Runyon and Haber, 1985).

Emergent sequences of action
The data are set out below according to throe major accidents which have
been i{dentified from the analysis of the data. These are slips, trips

ant falls; buras and cuts.

in drawing up the questionnaire, and from previous research, one of the

expected relationships was that between “slippery and greasy floors” and
"slips, trips and falls”. The results indicated the following:
The frequency of "slips, trips or falls” was thirty seven (20%). This

was the second highest item chosen in the category of immediate causes

of injury. This immediate cause of injury is very much a funciion of

floor surface and it is therefore necessary to see the relationship be-
tween "slips, trips and falls” and floor surfaces as well as with other

items related to “slips, trips and falls”.

"Slippery surface"” correlated with "slip, trip and fall by worker”,
yielding a correlation ~f 0.669 at the 9.0001 significance level. 'Greasy
suriace” correlated with "slip, trip or fall by worker", yielding a cor-

relation of 0.408 at the 0.0001 significance level. The frequency of
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Uslippery sucface or material’ was twenty eight (13.7%) and the f{requency
of Ugreasy surface or material” was wight (3.9%). 1€ these f{igures are
combined then the scurce or agent of thirty six of the 135 reported {ip-

cidents were accounted for by "slippery or greasy surface or material”,

When looking at the tomedinste cause of injury a "slip, trip and fall” is
seen to be velated to injuries to the bauk and to resuit ip strains or

sprains.  This relationship is demonstrated in the table below.

Table 9

Relationship between "slip, trip aud fall ty worker' and injurie

i back | strain/sprain

i {
342 | phi=0.397 |

siip, trip phi=C.

i oard fall

Fisher=0.0001! Fisher=0.0001]
i

These relationships indicate that "slips, trips and falls™ lead to acci-

dents with injurious results.

From looking at the movement preceding injury & relationship v und
This result was analysea within the category of "slip, trip or fall by
worker'. A significant relationship was foura between “walking wi out

carrying anything on a level surface” and "slippery surface or ratr.ia;’
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Table 10

Corvelation between "walking without careving on a_lev

walking without carrying

anything on a level surface

; |

¢ |

! — ; -

i | |

| slippery surface | phi=0. 338 i

i ‘ H

!

! or material i chizJy, 040

i | ]

| § square i

! | |

i L v — e 4
N=37

)

"Carrying or wheeling material on a level surface” constituted a high
frequency in the category of movement preceding injury (freq=le, 8.1%).

This movement coirelated significantly with “greasy surface or

material” and "slip, trip and fall by workexr".




.
s
- : v P s
-
r . . .
-
. rable 11
PR oy i
i Correlations between “carvying or wheeling mate:
surface' urface or material” and "slip, trip or .all
by wotker'.
K ' : ' e l
f’ | 5 i | greasy surface i slip, trip or | H
: i | i :
{ i or material i fall by worker | 2
. : | . ; 3
! | i i <
: ; >
; ; ; ;
i carrying ov | phi=0. 340 i phi=0.350 !
! i i g
wheeling material i Fisher=0,0001 | Fisher=0.0001 |
i L H H
| ; i
L] | on a level surface | { H
! | | |
- ' - i —— i ‘
Mg N} 35
[
o
P
- In addition “slips, trips and falls” also correlated with an "uneven .
surface or material” as well as with "jumping or stepping down from an ) %
P .

elevated surface or waterial”.

122




Table 12

een slip, trip and fall" and "

rrelations be

" pping down from and elevated surface or mate-

rial” and "jumping or

riatt,

uneven surface jumping or stepping

or material Jdown from an elevated

slip, trip or phi=0.199 phi=0.245

Fishor=0, 048 Fisher=0.019

1

|

)

i

|

i

|

surface or material |

|

;

i

|

|

[

fall b worker !
|

SN S —

N=135

“Jumping or stepping down from an elevated surface or material’ also
showed a8 relationship with injury to the back. The phi correlation co-

efficient was 0.235 with the fishers test of signifivance being 0.014.

From the above two tables it can be seen that "uneven surfaces or mate-
rial” are related to "slips, trips and falls" in the kitchen environment.
This indicates that steps are nol to be incorporated in kitchens. This

point will be expanded upon in Chapter 7.
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fhe sollowing injury was velated to "upeven sovfuce or materisl’,

Table 13

Correlation between 'uneven surface or material” and injury to the leg

uneven surface

Fisher=0.0001

I or material

Thus, there is a definite relationship between slippery, greasy and uneven
surfaces or waterial and between slipping, tripping and falling as a re-
sult of these surfaces or materials. In addition, such sources or agents
of injury often result inm injury. It ' therefore necessary to improve
the working environment in terms of equipment redesign. Kecommendations

for such redesign will be made in Chapter 7.
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2. Buras
A sacond avea of concern, when undertaking the present research, vas the
area of ourus and scalds. These seemed of extreme importance, especially

in the catering industry where a large amount of the work centres around

hot equipment and takes place in a hot environment,

The freguency of burns was thirty eight (20%). This injury rcoresented

the secend highest injury in Ll is category and it is therefora of impor-

tance to identify significant relationships in this area.

Relationships were found between burns and injuries to the hand/s and

eve/s. These relationships are expressed below

Table 14

Relationship between burns and iniurjes to the hand/s and eye/s.

|
I f hand/s ! eye/s
i P .
; |
— .
i burns | phi=0.559 | phi=0.182 !
j | ! ;
| | chi=0.0001 | chi=0.034 |
i | |
| i square i sguare
i i H
L L L
N=135

As mentioned above the occurrence of burns was oune of the most frequent

injuries reportved, however this is

o true of injuries to the hands




which had & frequency of thirty one (18%). Injuries to the eye/s had a

froquency of four (2.1%).

From these injuries it can be seen that burns are a definite hazard in
the catering industry. In attempting to isolate relationships between
burns and the source or agent of injury, the following relatiounships were
yielded. Burns correlated significantly with "material being moved man-
ually by worker™, and "hot surface or material”. These relaticnships are

expressed below in Table 15.

Table 15
Correlations between burns and "materisl being moved manually by worker',
and ‘hot surface or material’.
T ,
| ! i
i material being moved | hot surface |
i { | !
i manually by worker | or material |
| | |
; $ 4 j
H | ! :
i burns |} phi=0.209 I phi=y.7i7 | -
| i |
i | Fisher=0.019 | chi=0.0001
! | |
H i | square
i | !
H : ———
N=135
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When looking at burns in velation us the movement preceding injury the

following relationships were found. Burns corvelated significautly with

"lifting material or equipment’, "pulling mater al tcwards him/herself”,
13 quiy P

"

and "taking hold of material, nquipment or a tool These co:irelations

are expressed below.

Correlations between burns and "lifting waterial or equipment”, "puiling

material towerds him/herself"”, and "taking hold of material eguipment or

a tool”.

{ i \ \ 1
i | lifting material | pulling material | taking hold of |
| | ! 1 |
| | or equipment | tewards him/herself | material, equip- |
| | | i {
| | i | ment or tool |
{ { i }
P —— ,+7 S —- .VVA_..i

| | I
i burn } phi=0.178 i phi=0.226 i phi=0.389 |
| ; H

: | | |
i { Fisher=0.042 | Fisher=0.022 I Fisher=0.0001 |
: | : | i
O SO S|

N=135

From the nature of the movement preceding the injury 1t can be seen that
the worker is cperating in an environment which could be improved upon
from an ergononic point of visw. In many cases burns were caused through
taking hold of material, equipment or a tool which unbeknown to the worker

was hot.

o e [ S S .
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' When rolating the immediate causes of injury, in this case those causes .
which resulted in burns, the following reletionship was found. Burn
£
correlated with "worker failing to allow for physical properties of ma-
terial’ "Worker failing to allow for phys:cal properties of material”
(, i accounted for 10.8% of the immedidte causes of injury {(freq=20). This
relationship is expressed below.
Table 17
Relati etween buen and "worker failing to all
propersi vaterial’.
‘
5
T e ey
- | !
w { { worker failing to i
- | {
A : 1 allow for physical |
{ 1 !
, ! i properties of material |
- | | | ;
. o b - »
B ! \ | %
i burn i phi=0.342 i %‘%
; | i
i ¢hi=0.0001 |
| !
{ | square i -
| |
L SO |
N=y35
When the data was sorted out in terms of those individuals who had sus-
- tained burns and those who hadn’'t, the following results were yiclded from
% the date of those who had sustained burps.
3
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"Tools or eguipment being used or moved by the worker”, the source or
. agent of injury, correlated with "handling a tool or equipment’”, the
! wovement preceding the injury. This relationship is expressed below.
( i Table 18
Correlation between tools or equipment being used or moved by worker"
: tool or equipment”.
i | |
| ! handling a tool |
| |
| | or equipment i
| | |
e e 1
H ‘ i
o ) ! ) i !
i | toels or equipment i phi=0,476 i
Y | i [
I being used or moved | chi=0.003 {
! i |
. | by worker | square !
e, ; ! |
L

N=38

A correlation was found between the workers fallure to use protective
equipment (lmmediaste cause of injury) and an injury to the finger. This

relationship is expressed below.

A




Table 19

Correlation between “worker’s failure to use protective equipment' and

injury to the finger/s.

workers failure to use

|
|
I protective equipment
|

injury to the phi=0.505

finger Fisher=0.007

"Material being moved manually by worker", (source or agent of imjury)
corvelated with "lifting material or equipment” {wovement preceding the

injury). This relationship is presentnd below.
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rrelat.on berween "material being moved mavually by worker” and “lift-

ing material or equipwent”.

lifting material

| |
| or equipment i
| i
| i
; S . i
/ |
material being | phi=0.320 i
i ;
i moved manually | chi=0, 0469 H
1 |
by worker | square
{ |
i - S S S

These above three tables were all cov-elatiou coefficient of data which
had been sorted inco the group of "burus”. ALl these - srrelations wan
"logical sense” as it can be clearly understood how these relationships
could result in burns if the material is hot. "Failure to use protective

equipment will be discussed further on. 4
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a4 of concern in the colering industry w @ ocuurTe: of
sts. Iu o as suspected that cuts, due v the percoptio.  hat they are
toe minor Lo constitute an injury, and thus ould not be reportec, would

be prevalent on.

investiga ~d.

Wher  attempting to yield information in this avea "handling a tool or

wipmint” was looked at as the movemsnt preceding injury. One of the

wost {requent movements preceding injury was "handling a tool or equip-

ment" . The frequency was 1ifty eight which was 29 &

A rumber of relatisnships wers found when ooking at
lationship with other items

Av immediate cause of injury which correisted with "handling a tool or

s paen Yworker placing part of bese in p. ition of risk".

€
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\ Table 2}
' Correlation between "handling a tool or equipmept” and "worker placing
7 ¢ part of body in pasition of risk”.
[ :
i i |
( | worker placing part of |
{ b
{ body in position of risk |
. | i
t i
: | [
| hendling a tool | phi=0_ 509 !
s 1
{  or equipment 1 chi=0, 000t |
i | !
i | square {
i !
. ;
r
n
e N=135
v
"Handling a tool or equipment correlated with injury to the fingec/s.
* The frequency of injury to the finger/s was fifty eight (30%). However,
. not all cuts resulted in injuries to the finger/s. This item includes
R cther sources or agents of injury,

The relationship between "handling a tool or equipment’ and injury to the

finger/s is ser out in Table 22.
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Tanle 12

Correlation between "handling a_ tool or equipment” and injury to the

finger

i | injury to the

finger/s

handiing a tool phi=0.475

or equipment chi=0.0001

|
i
L
‘
|
|
;
i
i
1
| square
|

I

N=135

When the data were sorted out in terms of & group of those who had "handled
a tool or equipment”, a number of .elationships were yielded within this
group.

"Material being moved mauually by worker", the source or agent of injucy
was shown to correlate with three movements preceding injury. These were
"lifting material or equipment”, "pulling material towards him/herself”,
and "taking hold of material, equipment or twool". These correlations are

set out below.
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foble 23
Corvelations between  "material beiry woved mamually by worker” with

ds h

“lifring material or eguipment”, "pulling material to /herself”

and "taking hold of muterial equipment or

| ; | ‘
| i i
| { lifting material ' pulling material | taking hold of i
I i i |
| or aquipment | towards him/ | material, equip- |
! [ I i 3
§ | herself | ment or tool |
; H i
i ¢ i i
I % }
! | ) | i
material I phi=0.635 | phi=0.441 | phi=0.641 i
| | i i
being moved | Fisher=0.0001 | Fisher=0.022 i Fisher=0,022
| i | |
manually by | i i !
! ! | |
worker | i i {
: ! | | i
: i : ek i
N=38

These moveme sts all apply to manual movements, and thus incluae those
movements which the wovcker him/hevself has made. They do not include

machinery. This will be discussed further on.

"Mechani

2lly moving tools or eguipment” was found to correlate with
"pushing material away from him/herself’. This relationship is sec out

in Table 24.
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4 fable
Gorrelatjon between "mechanically moviug tools or squipment™ and "pushing
L. m.terial away from him/herself”.
iy i i
C/ i pushing material :
H 0
! away from him/terself |
4
i i
mechanically | phi=0.551 i
! moving tools Fisher=0.011
| i
or equipment | i
E . .
™ »,
Ve
i
Rl A significant correlation was found between injury to the finger/s and *
placing part of body in position of risk”. This cory tion is expressed
below.
=
]
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T P o %
! Table

Correlation between "placing part of body {n posit " and injury
to the fir

” C T o

{ | | placing part of body |
1 i H
| I in position of risk
i
1
I injury to
{ the finger/s | Fisher=0.0001 i
[ {
o N=58
n
P

~
Thus, fiom the above tables, it can be seen that handling a tool or

Y equipment can result in injurles and do in fact lead to injuries to the

finger/s in the restaurant kitchea setting.

The above results were based on expectations from this research. In other
words, the areas of slips, trips and falls: burns and scalds; and cutg
were all areas where ic¢ was hypothesised that these accidents aand injuries
would be prevalent in the commercial kitchen enviromment. The results

will be discussed in detail in chaprer 7.

In addition there were other significant analyses which were non-expected
findings. When looking at the source or agent of injury the frequency

of many of the categories was low. This can be seen in Table 26.



.

fable 26

Froquencies of sele

~ =T 1

i frequency | percent |

S S S ; e} }

material moving mechanically and handled by 4 | 3% |

{ worker i | {

. j

e R - J

{ stationary equipment or tools in correct place ! 3 | 2.2% |

tot being nsed by worker i | i

+ - 4 4

stationary equipment or tools in incoirect i 2 | 1.5% 1}

place not being used by worker | i |

A U — ; - : -

falling object i 3 | |

' - j ¥

| flying object i 2 | %

1 1 4

o e e fr e e} 1

! wechanically moving tools or equipwent not i i H 0.7% |

| being used oy worker i i |

O S s

| chemicals other than gas { 1 i % |
- . i }
| ne task | 3 |

o S e —

t gas { 2 {

Although this represents a low response rate, these results may be in-
dicative of severe accidents which do not occur regularly. When one looks
at the injuries associated with these sources or agents of injury it be-

comes cliear that the injuries are quite severe e.g; amputation.

The sample size was too small to iender the correlations meaningful.
However, if one undertakes a phenomenclogical exemination of the data it
becomes clear that these agent or sources of injury were responsible for

injuri

s to the neck, feet, chest, arms, head, eyes as well as causing
strains/sprains, burns, confusion and in some cases necessitating

amputation. Thus, these sources or agents of injury cannot be ignored.
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Mochanically moving tools or equipment boing used by worker accounted
for six responses (Z.9%). Although thls is not a high frequency, it is
significant to note that this source or agent of injury resulted in
anputations.

Protective equipment

"Worker failure to us:

o protective equipment” produced a frequency of seven
(5.2%). Although this is a low frequency when comparing it with other
immediate causes of injury, it is still worthy of investigation as it
vields informative results. In addition, this factor appears to be re-
sponsible fur serious tnjuries. This will be further discussed in chapter

i

"Workers failure to use protective equipment” correlated with injuries
to the finger/s as well as resulting in amputation. These correlations

dre set out in Table 27.
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tTable 27
Correlation between "workers

injury to the finger/s and amputation.

| ! |

| injury to the | amputation |

| I

| finger/s i {

; i i

: ' — e
) | |

i workers failure i phi=0.202 i phi=0.353 {
i i ‘ {
| to use protective | Fisher=0.925 | Fisher=0.013 |
! | ! i
equipment ! i i

! | I

— I e et

The sources or agents of injury with which "workers failure to use pro-
tective equipment” corrvlated were “mechanically moving tools or equip-
ment being moved or used by worker' and “chemicals other than gas”. These

correlations are tabulated below.
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Fable 2
Correlation © petween "workers failure Lo use provective equipment’ and
“mechanic  ; moving tools or equipment being moved or used by worker'
and cnemicals other than gas'.
[
i { i
1 | mechanically moving { chemicals other
. ! i ! i
i | tools or equipment | than gas |
i ! i |
i | being movec or used | i
I i I |
i i by worker H H
| ! |
| !
| | |
| failure to phi=0.274 i phi=d 389 i
: i I
s | use protective Fisher=0.031 i Fisher=0.030
- i |
- . . 1
equipinent ;
S ‘ | |

N=135

The movements preceding injury with which "workers failure to use pro-
tective equipment” correlated was pushing material away from

hem/herself” and "taking hold of material, equipment or tool'.




Tabiv 29

Correlstions between "workers failure to use protuctive equipment” and

“pushing maverial away from him/herself” and "taking hold of matevial,

equipment_or teol",

e e e e - At A e e e
. | ! |
{ pushing material away | taking hold of |

i | i |
i | from him/herself | material, equipment |
1 | i !
i | | or tool 1
b | | !
B e e 1 2 e SR |
| I

i workers failure { phi=0.274 | phi=0.317 i
| | |

to use protective | Fisher=0.031 | Fisher=0.009 |

} ! |

equipment { { |

! | !

i ;

The remaining immadiate causes of injury produced frequencies which were
too small to obtain any meaningfu. results from the correlations. How-
ever, from observation the following puints were noted They will be
highlighted as their small frequency of occurvence may indicate the pos-
sibility of a severe dccident which way not occur that often, but whose

potential can nevertheless not be ignored.

“Worker misjudging speed of moving miterial" was shown to relate to "me-
chanically moving tools or equipment used or being moved by worker”, This

could have severe consequences.




vker mis

judging position of material” vesulted in amputation. Once

again, although the frequency of amputations was low it is not a factor

which can be ignored in the commercial kitchen.

"Workers over-estimating movement space in a confined area” resulted in
injuries to the chest and arms as well as causing confusion. This is also
an injury whose occurrence cannot be ignored in a commercial kitchen
setting. This kind of factor should be eliminated through sound ergonomic

design

The questionnaire was designed to elizit information regarding the time
in which accidents were most likely to occur. However very few vespond-
ents filled in this category (N=13}. In addition it was hoped that in-
formation ragarding the use of kitchen equipment such as apron, boots or
shoes, hat and gloves, would be extracted from the analysis. The cate-
gories for this section were presented in the form of whether the equip-
ment was necessary for the job, whether it was being worn at the time of
the accident, and whether the worker was shown how to use it. The fre-

quencies of these results are set out below.
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Fres semneies of use of protecyive eguipment
necesseary for job 1 owas being worn was shown how to |
i

use jt
i
I {reguency peveest fregquency peroant frequency percent |}
i i
apros i 69 S1.1% a7 L9860 03 4%
ats or 50 7% &7 B4 8%, 4ds 32.6% |
on i

fooree — N : . ]
! !
hat 17 ol 15 e 4 10.4% |
- B - - - i i - -4
t 1
gloves 3 2.2% 3 1.2% 1 0.7% |
From the above table it can be seen that regarding aprons, approximately
half the respondents wore aprous where necessary 4nd were shown how to

vse them

wWith hoots and shoes, approximately one third of the respond-

e were them as protective equipment .ued pesceived fhem

being nec-

cary for the b, Tn the case of hats, dpproximatel 10% of the
] P ¥

sporiients wore hats and perceived them as necessary for the job.  As

aroing gloves approsimateiy 2% of the vespendents saw them as necessary

1 the job, wore them and wore shown how Lo s them.




rrom the vesults of the =indy regarding slips and falls, U can be seen
that the correct boots or shues should have been worn by more thar one
third of the respondents. The wearing of these boots would not autemat-
ically imply a decvease in the rate of accidents as it is important that

they be non-slip.

In the case of gloves, the response rate was extremely poor. From the
results concerning cut.s, it could be hypothesised that the use of glaoves
would decrease the incidence of cuts. These two points will be expuauded

upon in the discussion section,

The above safety equipment did not correlate significantly with any of
the variables. In the case of boots or shoes there was no relationship
betwesn this variable and slip, trip or fal)l by worker. JHowever, =unis

can be due to the fact that the boot or shoe being worn was uot desug

so as to be non-slip. In the case of gloves, the sample of responsss wus

too low to render any analysis meaningful,

Finally Table 31 sets out the respondents in terms of the primary cases

of accident being attributed to the action of the injured worker.

action of a fellow worker or due to unforeseeable mechanicol failuve

E




Table 31

Frequen §

percent

!
action of injured worker | 121 89.6% 1
i S—_— — e
; |
action of fellow worker { 10 7.5%
| ! |
S - “""7.( - - 4
2.2%

H
|

unforeseeable mechanical | 3
1
failure i
|

From the above table it is apparent that the primary cause of gccident
was due ty the action of the injursd worker. For this reason it is of
great necessity that ergonomic recommendations be presented in order to
create a safer working environment and in this way reduce the likelihood

of accidents in commercial kitchens. This will be dealt with in chapter




CHAPTER 7

Discussion of results

Part of the fundamenial rationale of this research, set out in chaplers
£, 2, 3, & and 5, has, as suspected, fed to information being yielded
vegarding the importance of a safe kitchen design. Through the design

of the questionnaire, mismatches it interface design have been identified

cidents which offered symptomatic evidence of malfunction have been

as 1
determined. It has becowe apparent that in the marc: L kitchen there
exist poorly designed equipment, poor procedu and poorly prepared in-

dividuals.

The results will be discussed firstly in relation to the frequency of

accidents in restaurant kitchens. Once this field has been investigated,
the three major areas of accidents which have been identified, will be
expanded upon in detail with recommendations being made at each stage.

Finally, othe- significant results will be discussed.

L. Frequency of accidents in vestaurant kitchens

keported incidents do not occur with the same frequency in each restau-
raut.  The time period over which the incidents were monitored demon-
strates this point, The restaurant in which the stndy was undertaken for
the longe<t period of time did not record the greatest number of inci-
dents In fact the incidents reported in this restaurant were amongst
the iowest recorded. It is therefore clea- that there are a number of
factors, other than time, which effect the number of incidents in res-
taurant kitchens. Incidents are proposed to be a function of factors euch

as ergonomic design, insufficient training, lack of supervisic cC. An




issue which could also be responsible for the low frequency of incidents

may be that of under reporting.

One of the shortcomings of early research identified by Dunn (1971) was
the issue of under reporting. Under reporting may lead to serious
underestimates of the size of hidden consequential couts which are at-
vached to accidental events. [t is suspected that, in this research, many
incidents were not reported. This may be due to a number of reasons.
At the time of the incident the manager may have been too busv to record
the incident and as a result the incident went unrvecorded. Furthermore,

although it was stressed by 'ne researcher that all incidents, even if

they did not result in ‘- ‘iry, should be recorded, managers found it
difficult to understand © 3% an incident -gch as a slip constituted an
"accident”. As such there may be differential recording of events re-
sulting in a possible non-inclusion of relevant information. The re-
sesarcher impressed upon managers that all incidents must be recorded
regardless of whether the manager him/herself perceived the incident as
constituting an “accident” or not and regardless of whether the "accident"
resulved in injury. As stressed at the outset of the this research, the
emphasis was on the accident and not on the injury. In industrial prac-
tice attention tends to be focused primarily upon accidents that cause
injuries. But injury prevention should be accident prevention as well.
The present study defined an accident as "an unexpected, unintended but
nat necessarily damaging or injurious event that disrupts the completion

of fa rlanned) eveat" (Dunn, 18971, p7).

This reseaich was undertaken because it was suspected that accidents in
commercial kicchens are likely to be small scale therefore not necessarily

requiring reporting by law. Thus, there is severe underreporting in the
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