1 P U R o

i N TRt AN AN CITCD L Hss

OOF KE'WENA ONEK

BY

ABERRA PFPULLE, M. .

Thesis submitted as partial fuitilment of the requirements

for the degree of Master of Science in Communitv Medicine

Oct. 1988

Addis Ababna., Ethiopia




ADDIS ABABA UNIVERSITY
School of Graduate Studies

Injuries In Urban Factories Of Ketena One

by

Dr. Aberra Fulle

Department of Community Health /Faculty of Medicine

Approved by the Examining Board:

Dr. Tadesse Alemu

Chairman, Department Graduate

Committee

Dr. Frances Aboud

Advisor

Dr. Gebreselassie Okubagzhi

Examiner

Ato Gabre-Emanuel Teka

Examiner

Dr. Madeleine Fletcher

Examiner




ACK NOW <M I NI

1 am very much itndebled to Prvot. . Kf Neit and br. K.
Wotton for their criticism and coustruriive suddest jons

about this paper.

I am very grateful to Dr. Gebreselnssie Okubagzhi, Dr.
Yves Bergevin, Dr. Aberra Kume, Com. Gashave 'l'esfave,
Com. Kassa Roressa, Sr. Emuhai Mulugeta, Com. Haile Gebru,

Sr. Bekelech Asscftfa and W/¢ Degetnu Ygoezu.

1 gratefully acknowledge financial support of the
World Health Organization, SIDA, McGill Universibty and

the Elhiopian Ministry of Health.

1 would also lilkke to acknowledge persconsniiv lhe oy
special debt | owe to Gr. Shoarega hehede, Sr., Yeshiwork

Kebede, W/t Lakech Mulatu and W/o Sadia All

Aberra Fulle, M, D.

1ii



WAV o CTONTFIRNCES

Examinars
Doeclaval fvmn
Acknowledgements
Tahle of Contents
List of Tables
List of Figures
Summary

CHAPTER INTRODUCTION

el

CHAPTER I1 LITHRATURE REVIEW

CHAPTER 1I1I METHODOLOGY

CHAPTER 18Y RESULTS

CHAPTER v DISCUSS 10N

CHAPTER b/ § CONCLUSION & RECOMMENDATLONS

CHAPTER VII APPENDICES

Appendix 1 - Factory & Worker bData Form
Appendix 2 - Factorv lntormation Form
Appendix 3 - lnjury Registration Form
Appendix 4 - Questionairre for Accidentees
Appendix § - lLO Classitication of

Indusirial Accidents

CHAPTER VI11 BIBLIOGRAPHY

iv

Page

16

42

47
56
58
50
.4
b3
645

647



10.

11

ks & =51 € e N EE o HeEs

Aceident Rate Per 100 Perscen Years Exposed
by Factory and Ye:x, Ketena One. 1886-87.

Age-5pecific Accident Per 1000 Person Years
in Ketena One, 1986-87.

Accident Rate by Length of Emplovment, Ketena

One Factories, 19836-87.

Accident Rate by Salary lievel, Ketena Une
Factories, 1986-HY.

Accident Rate by Level of Education. Ketena
One Feactories, 1486-87.

Accidents by Type and Hature of
Injury, Ketena One Factories, 149BU-87.

Accident by Age Group. Sex and Nature of
Injury. Ketena One ¥actories., 148€G-87.

Accidents by Factories and Nature of Injury
Per 1000 Person Years, Ketena (ne, 1H8E-HT.

Cost Per Factory in Insurance Premium.
Claims and Days Lost per Factory Per Year,
Ketena One, 1Y8H-87.

Distribuation of Accidents bv Pavs o ine
Week, Ketena One KFactories. 1YHb-87.

Distribution of Accidents by Months oif the
Year, Ketena Une Factories, 1986-87.

PAGE

36

30

I}

L9

L5



| Sl et R € s < 1 e Llidiuss
PAGH
Age-Specific Accident Rate Per 1000 30
Person Years by Age of Worikers in Ketensa

One Factories, 1986-87.

Percentage Distribution By Tvpe of 357 Accidents
in Ketena Une ¥Factories, 1386-817 35

Nature of Injuries in 3587 Accidents in Ketena
Une Factories, 14Y86-87 a7

Distribution of Accidents by Dayv of the Weck,
Ketena One Factories, 1986-87 L1

Distribution of Accidents by the Time of
the bDay, Ketena One i‘actories, 19H6-87 L3

Distribution of Accidents by Months ot the
Year, Ketena One Factories, 13984-87 lily

Parts cof the Bodv Affected 1n 387
Accident=z in Keiena One Kactories 1986-87 Le



A totat of 357 arcidents ceconrred Lo the 4.4482 workers
exposed during s one year ceriod {ifrom November 1, 1886

upto October 31, 1487), in eleven Ketena One Factories,

giving a rate of 80 accidents per 1000 workers year. Of

those who sustained industrial accidents, 268 (75%) were
male and BY (25%} {female, giving rates of UY9.4 =accidents
per 1000 perscon years at rvisk for males and 50 accidents
per 1000 person years at risk for ftemales. Young mate

workers have about Lwice as much risk of sccidents as yvoung

female workers.

The highest accident rate ococurred in those who had worked
5 or less years and in those who had elementary education.

The lowest accident rate was observed in those who with

literacy campaign. The highest accident rate occcurred in
the age group 15 - 1Y years, while the lowesi rate was in
the age group. B0 —- 54 years. Wide variation in accident

rates was noted between variocus factories,

Maximum f{frequency of accidents took place in two of the

eleven faciories. Where rates were 3.6 ftimes grealer than

the average.

Hit by or against and ftall were the commonest accidents
Hit by object falling from height was the third commonest

Lype of accident. These types together caused more than

vii



62.86% od the acoerdents. the commonesl roesultant Jipurics
ware contbusmions in 134P ecanes while an almost equally Iarge
number ul cases {Y7) had Taveratiocns., lhe Lwo 13ipes

together accounted for 85.8% of Lhe total.

Of the 357 accidents that occurred over the one year period,
only two resulted in partial disablement and no deaths were

notecd. In general Lhe accidents were of a minor nature,

The highest number of accidents were observed on Mondays 83
(29.3%) and the lowest on Frigass 47 1T13%). Peak time {for

aecidents was mid-morning between 9 and 10 AM.

The expenditure estimated for treatment and compensalion
paid by insurance amounted to an average of T60.85
Ethiopian Birr per accident. The eleven factories paid a
total of 2H0,048.72 Ethiopia Birr, was paid out o claizms;

which is only 6.5% of the total insurance premiums paid.

The loss of 27,440 man-hours i1n factories in Ketena Une in
Addis Ababa has the potentizal to affect grogs domestic
production when it i3 projected Lo cover factories aof Lhe
wholc country. Besidesz the cost involved, the labor that

would have bLeen used for producing goods and scorvices i

e
3

wasted due to accidents.

Establishing safety commiltecs by-itsel! does not guarantee
success in reducing the injury toll, but active and

functioning safety commiltees in theose factoriez may be

v



instrunental in raising awsroness, decreasing time losl due
to accidents and thus ultimately benefiting the country as
a2 wholie.

The nhighest accident rate oveccurred wilh those who had
worked 5 wyears and below and with those who had elewmentary

education.

Of the 357 accidents over the one year period two resulied

in partial disablement buit no death were noted.

The expenditure estimated towards 1iLreatment and
compensation amounted to 760.85 Ethiopian Birr for each of
the accideni. The eleven faciorincs pard a tebal of
250,049.72 Ethiopian Bi-r for accident insurance during the
year while 16,2859.72 Htihiopian Birr, which 13 6.5% of the

insurance was paid out on cliaimg,.

Estabiishing s safety cocmmitiee by itsel ! does nol ensure
success in reducing the injury toll, but an active and
functioning safety commitiees may be insbLrumental Iin raising
avareness and thus ul!timately increasing safely in

factories.

The loss of 27.440¢ man-hours in factoriecs in Ketena One in
Addis Ababsa has the poiential te affect gross domestic
produciion when it is projected to cover faclories of the
whole couniry in that the labor that would have used for

producing goods and servieces is wasted due to accidentsa,
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What is accident? An "sccident" is regarded =rs an

unforeseen event that mny causce a person injury or propevhy
damage or boih. An occcupational accident is8 concerned witl

injury and property damage at work.

Accidents and injuries are major contributors to morbidity,
mortality asand disability in both 1andustrialized countries,
where injuries are ithe leading cause of death during the
first half ef tLhe tife zgpan and in developing countries,
where they now appear among the five leading causes of
dealth. Accidents in industry constitubte a significant
porcentage of all scecidenis. particularly among those in
their most productive years, and are a cause of death and
dizability in boih developed and developing countries. In
industrielized countries, more poltentially produclive vears
of life are lost by death and disability duc to accidents

than by all major disease groups and accidents represent

the commonee!, causes of hospitalization for the young {1).

Ang Lhe developing weorld increases its indusbrial sector,

Doccupal.iena!l accidentis can be expecled Lo become



increasingly i1mportani. it 38 hoped Hy orvoviding debailed
information aboutt accidentzs and thelir resuyliant injuries to
increase awareness of Lheir importance in KEihiopia and Lo

provide better informalticon on which Lo base prevention and

promotion technicues.

AL present in Ethiopia there are 144 faclbories registered
under the Ministry of Industry. ‘They are located in four
urban centers: Addis Ababa, Dire Dawa, Asmara and Harar.
For administrative purposes they are grouped into ten
corporalions and five share companies. ‘Together these 144
factories employ 77,385 employees according te Department

of Manpower and lDevelopment reports in 14985, (2}

BRetena One i3 one of the five ketenas of Addis Ababa,
located in the western part of the capital. Of the tifty
factories under tLhe Miniastry of Induntry in Addis Ababa,
eleven are located in Ketena One. According to information
obtained from the Ethiopian Trade Union, there are [1!,420
factory workers in Ketena One, out of which 349% (4462) are
working in fTactories sadministrated by the Ministry of
Industry. The tactories in Ketena One thus represent 22%
of Ministry of !ndustry Factories in Addigs Ababa and 13% of
such factoeries in Ethiconia. A =much lardger pumber of
workers are employed in coliage industries and are not

represenled in thig study.



Al omprovees who sucsialeesd sori~rolabed inauriey bebwoen
November }, 188 and Cetobey 31, FU87T in Ll o)

factoriezs of Keteur Ono are included in the study.

All factories excepl Addis Ketema Candy have o “peta o
clinic. All {actory elinics provide €ree Uirst sid  and
health service o workers. For those patients whe noeed

morae extensive care or hospilal 8..dmi$$ioh‘, the facviory
covers anywhere From 50 Lo 100% of the medical costs. The
activity of Lhe factory first aid clinic i3 lecuscd oy the
examination and treatment of cases. Health education is
not given ailthough femily planning serviceg are provided in
two of Lhe fTactories. Factory ipspection is not presenilly
carried out by health personnel. sblthough ail butbt tLwo,
Addis Ketema Condy and Addis Ababa Tannery have npart-{ime
medical officers. Az well ss the medical officers there
are four nuraen and ten heanjlh sagiztants working in

clinices in Lhe =leven {actories.

None oi iLhe f{factories had an occupntional health and safety
program gduring the study perioed. However in the pasi six

monthsa, scveral have established sajely commibieccs and a

few of the commitlees have even begun funciioning.

Although sBome indusiry gensrated informatiocon ahout
accidents in Ethiopia has boen produ-od by the Miniuiry of

Industry: detailed dats on Ghe oaccurrence ol fectory

injuriea 18 nol available, Tao 171 thin gnp Lhe presgond



study was undertaken. il i3 largely degcraiplive 'n asliare.
Iinjuries are analvrved by age and gex ol accidentoe, Lime of
occurrence, relationsghip Lo level of oducation, yesn s 2
service,ievel of income and tLyvpe of factory. A wetl, the
nature of Lhe injury and type of accident are looked at
with regard to age and tvype of factory involved. Abthough
the informaltion presented aboul inguries and acoidenls iy
this study is largely general and descriptive, it forms Lhe
basis for a more informed approasch to oocupational
accidents in Ethiopia, as wel! ang asgisting healtih workers
in the provision of more eficctive and sppropriate health

education messages and safoly measures,

The objectives of Lhis study are:

1. Te obtain and analyze detajled data o the occurrence
of facltory mccidenla in Ketonn One in Addis Ababa.

2. To dezcribe the rate of accidents by age., zex. Lime,
ievel of education, vyears of scrvice and level of
incomc.

3. To provide information about zccidenta that wil! allow
more effecltive and appropriate bhecalth cduncation

messagen and safoty mecasures too reduce and prevent

accidents in Ketena Once factories.
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Today every Lthvee minutes,;, =z=omsvkere v LheE warpldag oné

worker diez of an ococcupationnl injury or iliness. and Lo

every second thut passes at least {hree works prix 0

a5

injured. It 13 estimated that each year, 180,000 warksra
faet Lheir death and 130 mijdiden are injopesd an

cccupational accidents. (3]

The protection of workers againgt accidents in Lheiv
working envirenment is o sericus and Frowing problsm. 1t
is estimated thet about 160,000 industrial accidents ocour

daily, many resulting 1n permanent disability. Inereasing

industrialization in the gdevelopi

ey

i Gountries of the world

exposes the work force in theze rcouniries to new risks and

-t

dangsers for shich Lhere 153 little a¥iective protect iy

either by law or in practice.(4)

In newly indusirializing countries, new ftechnologies are
continually being adopted and there iz uzspally g rapid ang
successful search for solutions to new producltion problems,
ity this dysamism 45 nod often matehed by paralliel
foresighl. and commitment towards protecting the safety and

heatth of workaers: Without gzZovernmental predsures and



Jobs sire haed oo i, 1l too allten Pochdag. Witheonh
dagi<guate and detsrled simdton of aciejidents; ne ther
fovernient prassure amil o invivonee nor Trade uniai action 1S

Likely ta be successfuy. lal

in the developing counbries, =mmall Iiandusiries are
reilalively more numerous and otften empliov a proportionaiely
greater part otf the labour force. Conditions of work in
beth sectors are often poor and the health ot all workers
may also be a direct reilection of the lower generai level
of health of the populsatien (5). A high prevalence of
epidemic and endemic disrase as well as poor sanitation and
overcrowding in sium aresas mav agdravate working compfifions
making them more unsale, Canditions such as a hot climate
and bhigh allilude mayv alse add additional problems to the
already considerable practical difficulties in the
developing world (61). For such reasnons, while aceident
rates in the developed countries have been stable or on a
siightly downward trend. in the developing countries they

have continued tao rise {(bH}.

Actual occupational imiuries arising out ot work form a
relatively small prnportjnn of the total morbidity in an
employed ponulation. However., togcther with other ettects
on the health ot workers. thev wmust be considered important
hocauzse hobth employed men and women, particularly in the

developing world. are Frogusntily sapporting many dependents
particulariy i thoe developing world. whose kenlith direcctly

anrl irdirectly deprnds on them. Industrinl arcidents and



disobilid ie PareT e, tess atliondieon ian the develnpind worid
Lhvan their effects, Yhe ineidones of accidest s s oftern
unknown and where known Yreauenes anderstatod oo owes | prslted

as evidenced by bLhe wide discrepancie=z thal treauont |y
exist between the number of accvidents reperted by
emplovers, the number of acridents reported by emplovees

and the number of claoims for workmen's rompepsation ().

While the 1indirect costz and even some direct ecpnts are
difticuit to measure, og. disahislities and fatialzties.
nonethelerss reported amounts spent on medical care of the
injured, and losz of time and z=alary of weorkers have beoen
veported ag high as Wed¥1 458 (8% 0usy Burrd Yeor 240 indjurics

in Allohabad. (8}

The healtiz of Lhe lihoeuar ferde apnd zafety at work are
moatters of common convern teo all cowntrien and sheould
transcend nationnl boundarics. but there haz been little or
no coopcration between develop'ng ceuntries 1n this regard
until very receuntly (31). At leagt particlly this 18 =
result of a lack of infermation snd reported studien.
Alithauyh such acute cvents should be eazy to count and
relatively suscertible fo ayvatematic satudy: Lo date Loo
iiLttle has been done ieo analyre induzatrial accidents from
'thf p-vspec'tim? of Pl‘r#é“nfiﬁe’\. Tuatteguate Iat v Thon mabke
it difficutt tp determiae Accuretely the cxtent of
occupationat hwalth nyot 'eme, © A2cug prevention effort or

Lo meanire L effectivenprss of intervenstions. Another



problen ie Lhe lac) of recevesd jrfermatiba aboult e
intonctty and duretisn of cerlnin cxpnr res or the lect
of variouw ccmbinations of exposure (9}, ¥et "Lrve in
increasiag, cvidence of the ipportance of the heaith of Lhe
work force, its effert on the henlilh &1 "lLe . e  liwiable

groups ol sovcietly and the sffectiveness of bnsic saftety

measures.

in Lthe majority of developing countries, although there
appears to be growing concern about the probiem, facts and
figures are not vet avatlabls teo ensure that the requiznite
policies and prevention programs receive the attention they
dessrve. In most developing countries al present, general
henlth servieces reach aonly »8 small pertion of the
papulation and occupational health and safety is virtuallw

non—-existent, with the rarse ». ‘aption of large ftactories.
11.2 FACTORS ASSGCIATED WItTH ACCIDENT RATES

The injury rate omong industrinl workersn in Addis Abhaba in
1985 was given a7 294 par 1000 persocn vearns by the Ministry
of Industry. The commonenxt azentsa leading tao aecidentns

s

wera machinery (18.02%}), hand tools (11.88%), and collision

{16.9%) (2},

Among those stucies that are avaitable »n industrial
injuriesz and accidents in the developing world. the injury
rate among Indian railway cmploveas, in L4477 was reported as

20.35 per 1000 pergon yvenrsz ol eaportuire while the arcident



rate mmons FURU Acdeudmrbaasl o peay sy layeesns o wan G489, 4h ner

1000 person years of exposure (41,

BEarly zccident sluiiien bhave demoasirated @ hizh ralz in
younger age Srouns, usually greateanfl, under 280 venrs with
decreasing Tates as ag€e I1NCTENHSSE, Moat of these studies
were done in United States and Kiurepe. A tew stndies (rom
countries such as India and Halavsia showad a gradaal
increase in accident ratea with age, with a peak nccident
rate at 36-45 years of ade. Watson and White noted thal
51.2% of neccidentz oceourrineg in the United States occurred
in the age group 20~-30 vears, wikh the rate declining with

R AT ‘,n:-‘.".]:‘:" nrte ‘i”).

The pasibive benefitsg, in terms of lower accident rates,
of clder workers are not as well known as the negative
although they should be stressed. Positive aspentis of
older workers that have been noted elsewhere are better
akiils, knowledge and experience, grenter =senszse of
responsibility, high capacity to do precision work, low
labour turnover and low short term ahsenteeism (11). Surh
characteristics havec been shown to be related to lower

accident rates. {f12)

Women have heen reported to have a much lower rate of
industrial injuries than men. While earlier on this was
felt to be due to n difference in exposure and tyvpe of
activity, more recenl analysis controlled {ov expnaure and

At

type of activity have suggested that the lower rvates



obhteryod 14 temaives was B related (o 100 wlsed e ke ss

in thetyr work {129,

Workers aged 1820 made wup 2.30% of ihe work ijorce jin the
United States recently but suftfered 10.682% of the Lotald
number of accidents. Younger workers are felit Lo be
burdened as well by inexperience. Recent studies in United
States have shown that experience rather than age is the
most important determinant. A itwo vears record analvsis of
conl miners demonstrated thal ftully 47% of Lhe accidenls
occurred in thos with one or less year ol expsrience,

13.8% with one to itwo wears #apeorience and the ncoident

rate decreased as expaorience increased (13).

Accident rates are secn to devrease with increasing salary

in most studies. Analysis by salary is however caomulicated

by the fact that higher saleries within a factory are

generally earned by those with experience and with
53

managcrial level jobs and Lthus may reflect lesz exposure to

rrok,

Likewise increazing educntional levels have been noted to
be associated with decreasing accident rates. Again,
however, the same effects seen in analysis of accideont
rabes by sSaliry can also bhe sxpected in wnalysis ol
accidents by education, with inrrcased educaotion resulting

in managerial Jobs and o decreazse 1n exposure to risk with

a vesuliant deercase in accidents.iid)
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1T.3 FACTORS ASSO2TATHED WEPH MNATHRE OF INoURINS

Among the type of avweldenls otcurring among Al lahabad
Lechnicnl rallway personnel, i1he commonesi was hit by or
against an objecct (54.8%) and fall was the second commonest
[(38.9%) . Obh=crvation in 'an Allahabad whrEmy popuiation
showed that the commonest type was fall (41.8%), tollowed

by hit by or against an object (37.5

b33

o L&)

The commonest types iin the 1985 study in Addis Ababa
industries were machinery (18.02%), hand tools (11.88%),
and hit by or against an chject (10.9%}). Type of accident
seems to reflect largely the tyvpe of factory and type of
jobs done (2V. Dudiey in his study of 2,400,000 disabling
injuries in the United States in 1972 showed that the
commonest agent faclors were fall (Z0%), struck by falling
abject (14%); machinery {10%), struck against abject 17%)

and hand toels (6%) (16).

For US ceocal miners, the commonent cause of injury was found
to be material handling (37.7%), followed by machinery
(6.3%}), hand taoels (5.4%), strilking or biwmping objeect

{(204%) and stepping on an object {2.8%).

Injury exper:ience among voal miners in the United States
showed the commonest injury to be sonrain (42.7%), followed
by carituzion {(25.68%1, frachure t11.3%¥), lacveratiocn 5%} and
multiple (5.5%). (17}

The commonest parts ¢f the body airfected in Lthe Addis

study ot 1485 were fTingers (37.2%), bands (IL.8%) and toeaes



£ 1% .4%) il o, 1 1 The comannysst wivets ol Lhe  Loddsy sl ] eolaed
among bhe ool mineil s Were also tYingersg |18 3%) handgs

{2:4% and toes (2.12) Y189,

Distribution of accidenis over Ythe days of the week, in
most studies reveals that the highest accident rates
coccurred on Mondayvys and the lowest on Thursdays and
Fridays. The absence of workers after a weekend, 1is
considered as an underliying fastor in Lhe above
distribution. Absenteeism 13 higher on Mondayvs than other
days of the wesk in most indusirializsed counlries, which
results in workers having to stand in for absent collsagues
and having to andertaks unfamiliar jobs on that day (11},
Littie is known aboeub such behaviodwr or rabes In the

developing world.

In four different Lypes of Hritish factoriss over a geriod
of one to two years, accidents were noled to occur in the
morning with tLhe peaik Lime for acecidenty being in mid-
morning. The same effert was observed by Zetterman in his

study of conditions in Sweden in the early 1950z (20).

Local aceident peaks occurred before breaks in Lhe one
study in United Kingdom. It was surggested by the
investigator that this could have bneﬁ due Lo fatigua -or
the speeding up of production at Lhese Limes in an eftorl
to mesi a targst before break.

Costs of accidentz are not easily measured, however a study

of 4860 Indian railway fechniieal porsonnel in 977 measured



expendibuiles Intiurred viug Lo less ia lTerasw ol salars,
compensabion and wmedionl cnve. They reported o tolal
equivatenl. Lo 87;5348.70¢ Elhiopiaty Wire for Z30 dnidaies;

ar

an average 293,80 Kthiopian Birr per mjvdry =suslalified per

Year {213,

Dudley in his study of industrial accidents in {he United
States of America 1n 1972 used a somewhatl different
calculation bui reported the cost to industry of nccidents
per individual worker was Lhe cguivalent of 280 Ethiopian
Birr. So despite the difficuliy in such measurcment:s and
comparisons, it is evident that costs of accidents ave

aignificant.

An American author estimated in 1953 that each loat tLime
injury (i.e, an injury ipvolving absence Irem work for a
cartain time) in industrial employment in the United States

cost the employer approximately US$ 18060 (22).

s

In a represenlalive sample af 10lY nceidenls in Indinn
cotion textile foctories rom V7Y Lo 1974 o total af 10,809
man-gays were losi due to Lhese accidents. Thia
represented an average of slighily wmore than 10 man-days

per accident (23}

The problems of accidents is more ncute in developing
countries with a marked upward btrend in numbers sean where
protective laws da not exizt or if Lhey do, are rarsly

enforcaed. Peverty and isnorancs alaso add te the



problem. (24

Ags identifisd during ibhe Symposium ol Uirupalion:al
Adveicternis in 1BBZ, bhere ¥g overlap and shared
responsibility between the Minintry of Labour and Social
Affairs and Ministry of Health and the municipalities, with

some of there responsibilities conversging.

Responsibilities of the ministries of Heallh and Social
Affairs also appear to overJélm in az far as the health of
workers is concerned. While the latter is resnponnsihle far
the health and safety of workers i1n Industrial enternrises,
the former i3 responsible for overall pubtic health and
environmental hysgiens.(4dh) The scope ot the laboanr and
Factory lInspectorate in anyv countrv devends on exiating
legislation and on administrative amd traditional
pragtices, Claritication of responsibilities andg

enforcement procedures would obyiousliy greatls assi

43

e

curent enforcement practices.

Legislation dealing wilh such matters as working heours and
rest periods, protection of young workers, minimum
standards of safeiy and health, compensation in case of
industrial injuries and legislation concerning compulsory
occupational healtih services in places of employvment has
been enacted in Ethiopia. The Labour and Factory
Inspectorate has been esiablished and is opsrated by the
Minigstry of Labour and Secial Afl'nirs whieh is responnible

for the henlih omd sty ot worksen In indnetrial



enterpriages, ax defined in the labour Standards

Proclamation 232 of 1966G. Thig includes all ecoenomic

gnterprises. 'The Ministry of Healih is respousible for

everall public healih and environmental hygiens (2631 ‘The

power and duties of each ministiry is defined in detail in

the Negarit Gazeta no.8, 1987,
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ME ITTTHODOL.OGY

All accidents occurring in the eleven factories ol Kelena
One under the Minigtrv of [Industry during the periog
November 135ft, 1986 to October 341, 14B7 were included in the
astudy. As well a3 injuries ocecurring at the place of work,
injuries occurring on the way t; and from worh were also

included in the study because all ftactories had tranaport

services that picked up and delivered employvees.

Efforts were made to organize the survey without disrupting

progduclieon and with <¢ollabopratien of 1he Vactory and

clindcild staff. Visits were made to the Ministry of
Industry to discuss the =study and seelk Lheir zuppart. A
letter of permission was prepared by the Miniatry of
Industry for all cuncecrned heads ol factories. Factory and
clinic heads in sach factory were alsce met and the astudy
discussed in detail and their support obtained.
Arrangements were made to provide feedback Lo them on the

survey results.

A combination of interviews. record review and colleciion
of worker information was us>d fTor studying indusbrial
injuries in this stuay. Infermation on accidents,y iniuries

and accidents (theose injured) wasz oblained in tour wayas:



Factory and Worker lForm : A (orm was used to collect
demographic information on nll workers 'in Lhe tactories
o5 well as the tyvpe and level of ifirast aid and health
services available., The form was ['illed in by the head
of the clinics,; either a nurse or o health asaigtant.
It included name of the factoryv, number ol emplovees
and their catezory, facilities ot the c¢linics such as
x-ray, laboratory. numher of patienis referred
elsewhere, gafeliv provizsions aund infarmat ton about
ooy health =mervicesns wvallable sunch ax famiix
planning, yvaccination. maternal and child heaglth., and

health education:. (Appendiz |1},

Factory Information Form ! A lorm was used to collect
information on all factory waorkers Lo supplement the
information obtained [lrom the hcalth staft. The form
woa filled in by the administrator or perscnnel in eanch

factory. (Appendix 2)

Injury Registration Form: There is a standardized
injury registration book in al! eleven factories that
hos been provided by thic Ministryv oif Industry since
1985, All health persconnel had been given o one weel
seminar on how to registoyr and rvepoirt injurvy caszes by
the Ministry of Industyry at the time the redizdtration
books were introduced in 148HE. Detarls of injurten ot

factory workers for the vear 1HHG-TUHT were collected



from the book by nurses praor Lo ivverviewind accident s,

The variables available from the record hook ineluded place

where (he injury occurred, day, monlh, vear, ace of Lhe

victim, salary, dob title head at the {Lime of injurv, gart

of

the body affected. nature nnd source of inaury. hos

worl #ayvs and davs nl restricted work activitiecs {appondix

3.

Questionnaire ftor Accidents ¢ As the dnjury
registration boohks wefe not képt for Lthe Bvrimary
purpose of research and were rarely cheched, Lhey were
sftenw Sncompletes Te FiEkl 3in sgauel gdaps; all
accidenlees were interviewed personally. This nllowed
verification of information already received and the
acqguisition of additlienal information sugh as
educational level, section where the injury occurred,
what the victim wazs doing at the time of the ingpury eblo,
In the one case whsre there was no memory aboul the
accident, the worker was provided with available
information from the record bool and was stimulated to ftull
recall. In all other cases workers answered the
questionnaire without reference to the ‘nicormation on the
registration book and onl: minor differencss were noled.
When differences did occur, the recerd boaol, f1lled at the

time of the nccident, was used.

All si% intervisvwersz, who hiad at jeast grade 137 sdural ion,



were [irst trained in fthe wie ol e guest pal.bD

L4 ® . The

questionnazire form ftor aeslic f b BEgas O t.he
interviewers onc week pricr Lo the sn=eil »f the mtudy at
two factories of Ketena Two wiiere elighty-two i ents

4 =

were interviewed.{Appendix 4)

All, but three of the inii~ed sorkerz ot had been

subsequently transferred, were ipterviewed. making ftor a

response rata of 99%.

The ILO classification of indusirial accideénts wis usced £
categorize the diffsrent acecidents. I 186Y, Lths Tenth
International Conferance of Labour Stalisticians, convened
by the ILQ, recommended ihoat feor Lhe study of circumsiances
surrounding industrial accidents., tLhese accidents ahould be
classified as follows: by Lype, by agency, by natura of
injury and by bodily location of ipjury. The categories
are as specified in Appendix 5.

For each separate accident, only one injury was counled.
The choice of which injury to count was made by the
clinician who selecisd the most serious of the injuries
occurring as a result ol any one accident to a worker. The
clinicians were in contiact with the p»incipal investigator

several times per week during the study period.

Workers with more than one aseident in the one year period

had each accident caunted as o bBeéeparate event. 1.,#&.



ARnalyais was dope < fecidenlz rather hin aceldentess and

sach acecident wa: counterd ax

i
-

single wsywul . in
calculating ths &ffact of tiste on aveident acevnrrence
howeves only informal ien From worliers with single accidents
it the one tvepr perizd were used. The gdésurrencs of
multiple sccidents in sume iundividuals was noted (1.e.
possible accident-proncness), and Lhe numhers of workers

with multiple accidents counted but further ananlysis was

wy

not done.

The number of worker-yvears of exposure was calculated using
the worker population in each factery al the end of Lhe

year during the study period, as more accurate emploryee

ottendan—ce f{igures were not avaituble, The werl force was

relatively =stable with leow tuinuver duting this tinme,

Demographic data about workersz was also obta‘ned on thonse

workers who were working in the end of bthe period,
Calculation ui 1he rate oi accidenis in fTac:ors

wripitnrs e

ade, Bex, sedueailioenn) status, leasth o

embloyvment and

sdlary was dones by debermining the number of warjgers in

each eategory and caleumlatins roates per bLhowusangd workeprs

exposed during the year.

Severity of accidentys is caloplated on  fhe hazazs of ihe

total numbeér of davs 5f work lost pey accidents Per

1

thousand work-hours ol cipucursa.



Cross itabulintign of el Ttz and uatiure wasn ilone by

calculating the number ol workers in cach catezsory and

arvanging the data an Lhe {forwm ol o simple froguencey fable,

Analysis of the relationship of time to acecidents wns done

using a simple frecuency distribution whish did not take

into account the number cf worlsr hours ot exposure during

the time period.

Information concerning the caost of accidents waz obtained

-3
&

from factory adminigiration uging the promiums paid for

insurance, dayvs lozl due to accident and claims recovered,
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4.1. DHESCRIPTION OF WORKERS

The total number of workers in factories in ketena Une was
44862 as calculated from the year-end factory data. The
workers are relatively voung, with eover 6U% of the
population bkelow 35 years. There were verv ftew workers in
the age groups 15-18 years {0.03%} or above 59 years
0= 03% 7). The majority of workers were 1in Lhe asge g€roups
25-34 years which congtituwted a little over 50 % of all
workers. The mediar age of workers lies hetween JU-34

years with a mode of 28

h

rears and a4 wmean ot 33.8 wyoars.

The range in age was from 18 to 5Y years of asge.

The overall sex raiio of workers was moderntoly bhigh, wilk
153 males te 100 femanles (1.53:1.006}. The male 7Talio was
particularly high at Addis Sotid bDrink, Awash Wineries,
Anbessa Flour and Macaroni and Addis Ababa Tannery being
7 A Rl R T i A F;Hd 3:1 respectively. Faking all
factories together. there waz s preponderance of males in
all age groups except at 25-29 vears, where ihe number of
females was more than one and half ltimes greabter than

s u

males. {Table 11},



As ta length of emplovment, J33.5% (1495) had less

Lhan H
years of empiroyment, 26% [(1160) had H=14 vesarns of

employmnent and very few, H.8% {4411, had greater thapn 21

veary of ecmployment. (Table 3).

The majority of the work forece, 6d.6% (2797) were earuing
between 50 to 150 Birr per month. 18.6% {8431) earnrd Llbl-
250 Birr per month and 18.7% (B38) earned meore than £51

Birr per month. (Table 4),

48.4% (1935) of the workers had completed literacy
campaign, 22.8% (1016) had primary education, 15.4% (707}
had seconrdary education, 7.9% (353} had complefed more than

grade twelve., Only 0.U4% (2) were illiterate {(Table 5).
4.2, OVERALL ACCIDERT RATES

The total number of accidents that occurred among ketena
One faectery employecs was 387, siving & rate ol B0.0
accidents per 10UU poersoit venars expocsed Lo risk brlwcen
November 1, 194868 — Octobdr 31, L149HT, When nccidenl. ralLes
were analyzed ftactoery by factory, an extromely high
accident rate was observed al holte Houschold Ultensils
(474.5 per 1000 perscen years) and Addis Soft Prinks t210.3
per 1000 person years). 'The remaining ! facltovrics had less
than 65 acridents per 1000 nerson vears.

Accident rates scoem to be unrelated to the size of work

force, however the fiighest rates 474,55 per 1000) were in



Kolfe dHouschald litengid <« wiih

a0 ) 1 wlare o ol Y'Y afid
Jow rates weikeo fNoled Ty Lhe twe larder!l Darmoanriecs,
eg. . Anbesag Hhow and "Wikur Abay SHoe wiaitlth TIH jind BEY

workers: respectively and gecidont vates aof S1.1 wper  LH0D

and 30.6 per 1000 respectively {Table 1}

4.3. FACTORS ASSOCIATED WI'TH INJURED WORKERS

The average soccident rate for males was 88.4 per 1000
person ycars while for femaleg it wam 50.3 per [UHY peorson
vears, thus giving an overall male rate twice the ftemale
rate. Yhe accident rate for mnles is hizgzher than for
females in all factories excepl Keoife Houscheld Utensils
446.8 verses 534.9 and Addiz Gapment BE.4 wveorses 117.8.
There were no female accidrntees 1n Addis Ababa 'Tannery.

Tikur Abay Shoe, Addis HKelemftandy and Anbessa Flour and

Macaroni (Table 11.

The age specific accident rate was calculated within each
age group. The age specific anccident rate was markedly
higher {647 per 1000 person years) in the age @roup 15-19
where 11 accidents occurred in 17 workers. The next bighest
rate was 197.7 per 1000 person years in thc age group 20-24
years. A high rate continued up to the age group 35=39
yecars and dropped to 38.3 per 1000 person years over age
40. At 55 wyears and above where there werce only 15 workers

with no accidents (Table 2, and Figure 1}.



The accident rate

educaticon and junior

1000 person Fsars

&

and

respectively. Very low rates

completed literacy campaisgn,

vart of the workers

4.4, FACTORS ASSQCIATED WITH

O the 3587 ascrdefntsn, BL.5

the following Lypes : falla.

something, including fal

was highest
secondary
I15.8 pey
were
whao

{43.4 percent )

TYPH

pereent

il R

The actident Futs wiasn highest [HZ.4 per 100 person veatrs)
with Lhose who had 5 years ef wervices op less. I vomaibaed
high ut decrvregssd gilightly Lo #H1.5 per 1000 perscon xears

in those wibth 510 wvears of mervice and BU.49 per 1200
perschn vears tor 11-15 veors of service. Unly with 16 vrears
of gervice did it drop to ?6 per 1900 person years {(Table
Little variation between rate of arcidents and salary seen.
The highest occidents rate (100.7 per (00 person yYears)
was noted in the work force earning between 101-150 Hirr
"per month. The next highest rate (BE.T per 1900 pernon
years wes hntel with ssorkers #farning 147244 Bipyr ner
month. The lowest rate oliserved was BY per 1THAG person
years with those, who earncd 31 Birr per montbh or mare
{Tabie 4.

amoeng thos with primary

education level, 158 per

1000 person yvyeoars

noted zmong bthose who hnd

constituited the cersaiest

{ Table 57¥.

AN NATURE

were rauserd by one of

being =strvck by or assainsh

shijeet ang whivch wach

2



occounted for $4=33.0% of oa)ld Ul ey

or centacis with electyriy Ccurrent. ExpoSore (o op sontact
with harmful substances or radizntions cacli scecuntes {or o
further 6. 7-12% of all the accidents.: Hiposuve Lo of

contact with extreme tomp. Lhe lowest. nccounted tor bH.2%

b

of all the accidents (Yable &, and Figure 21}

i f e

The highest number of injuries were superficial injuries
which accounted for 138 or 3B.7% of all i1njuries, lollowed
by lacerationg 97 or 27.2%; burn, f{fracture, sprain or
strain and dislocation which constituted , 36 (1¢.U0%}. 30
(8:6%), 28 17.9%3, 17 1(4.8%) respectively., YThree
amputations accounted far oniy U.4% of ihe injuries and all

involved loas of finders, No death occurred during the vear

of the study. (Table ¥, and Figure d).

Cross tabulation was done by type of inijury with age but
the number oi workers exposed in each catefory was not
determined. Nevertheless some indication of the type of

injuries woceuwurring =t various anges and by zex can bo

observed., Types of injury were evenly distribated 1n the
15-19 year age group. In the age group, 20-34 vears, the

most common tvpe of injuries were superfiscial injuries 104
{289%), laceration 68 (19.8%] and burn 29 {(8.1%%: Males
were 3 times more l.kely to have abrasions and lacerations

than females. From tho age of 36 yvears enwards the

commonest Lype of injury were superficiatl iniuries, 432



4l .8%9 Snceratynn 260100, Vaspekarre J8 1AM L UprnTh
orf Stirain 12 (4.4%) oervrred teiopectively. Here t1inclure
and sprain or straan stocd thisd and fourlly respeciivelvs
Males suffered 7-17 times as much az female (lablce 71},

4.5. FACTORS ASSOCIATED WI'TH TIME

Distribution of accidents over days oi the week indicated
that the highest number of accidentsz were observed on
Monday (83 or 23.3%) and the lowest on Fridays 147 or 13%l.
Accidents on Saturdays and Sundays accounted for {(10% orp
{36)) and (4.5% or 116)}) ot thc total respectively, This
is somewhat high as fewer wvorkers were engnged on those
days., Exact number ol workers expossd on iLhc various days

was nolt however determined.

The distribution of accidents by time of the day showed a
slight preponderance of accidenits in the morning asz oppoused
ko the afteriivon. 255 wersaes V2% Feak time for

accidents waa mid-morning belween 9 and 10 A.M. (Figure 5).

4.6. COST OF ACCIDENTS

The total workers premium paid by all the factories was
250,04%.78 Ethiopian Birr per year while the total amount
claimed was 15,259.72 Ethiopian Birr, which was 6.5 percenti
of the total premium paid. The highest premium {(48,000.81
Birr}) was ppid by Tikur Abay Sho¢ Factory and the highest

amount claimed (3546 Birr! was by Addis Garment lactory.



A btolal of S.43tk.8 persca gdaxs wsgye Tesnt A3 zrecd

result of 3589 aocidents in ihe sieven Vaviories by
average of 0.77 person dayz per factiory. The greatesu

totad time lest in any acbery was 1058 days o § 1
years while the lowest daws lost (B3 doavs)y due Lo accl.

was noted by Addis Ababa Tannery (VYable Y).
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Table 2, Age-Specific Accident Per 1000 Person Years in Ketena One

1986 - 87

i |
' Age Groups In  Years !

- . g
| 15=-1% 2o~24 25-29 30~34 35~39 4p-44 45-42 50~54 55 & |Total
f B ; . abuve*

’ i

| workers Exposed 17 436 1178 le7o_ . 777 469 275 231 5 ; 44637

! = i |

j necidents i 3 13 85 88 75 59 18 14 7 o | 357
|

| T =

5 _ |

; Age~Specific |

| 2zroident Rate Per ]

| lOCC rerson Years 647 1977 747 Ja.i 15.9 38.4 56.8 30.8 o l Bo.U

I

l v
|




Table 8. Accident #ate by Length of Empioymenti, he'lene

Une
Factories 14Y86-87.
Lenght of Fmployment in Years
2. N A ) B  Total

5 5 6-10 11-15 16-20 }2]
workers Exposed 1493 1160 BRY 179 441 4462
Accidents 138 95 T2 oy 25 357
Accident rate by
length of
employment per
1000 person years 92 .4 81.9 80.9 58 .4 58571 80.

e e T e o Wk o o BN A i I e e ot e k> g o e v i Mo F Y T i i e A WA Sl " Vi | Bl A e T i M Wi Aol il L e s R e | b v S S e



Tabkle 4. Accident Rate by Salary Level Ketena Cne Factories

1988 = 87.

Monthly Salary In Birr

50~1o6 160=186 151200 2B1=250 251=300 30l &
ahove
1574 1221 564 267 221 615
Leeidents 116 123 50 18 18 32

Rate

Person

Salary T3 18 % 88.7 £7.4 81.4 54 .0
=t i T . e B L e i e e T T T T e T T T R e e A e T B el S e T I o o o e il




Accident Rate by Level of Education Ketena 1 Factory

Tdble 5.
3984 » 8. =

l ' } '
’ - Grades Completed
| ) W ==
|
| Level of Bducation rate | riteracy 15 7-8 g-12 i2+ Total
L Campaign o
E
J Workers Exposed 2 1935 lolé 449 707 353 4462
| Bozidents 3 0 45 161 52 68 31 357
| Azceident Rate by
! Edacation Per 1000
| Person Years 0 23.3 158.5 135.8 96.2 37 . B Bo. o
| |
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Teble 6. Rccicents by type and Nature of injury, Ketenz One

Factories 1886 -~ B7,
B i ¥ s
| @ ! * 3 ‘
INature Superfi Total Fer
ia Lacerati Burns! Foract Sprai : af
{ k C%al' acerations| Burns acture hnra}n Sizlre. ) Othersl Amout | Aecicent]
;.’#,,av‘“'d Type injuries| Strain s
2 e . e G i
@ells of persans. 24 8 - W £ 8 - - 53
3 N SN L1
%rru:< by falling abjects 21 16 - 6 5 2 - - a0
- s = ) -
Eepiking against gor strutk :,
e el 43 49 21 b 3 & 1 & o 120
gt jscts excleding F&lling
oniszcts,
Exposure Lo cr ponsect wlth 42 . 5 . _ " " " oo
ExXIreme temp,
[ T ERE————
Lupnsure to or eont |
i,. ,...._-‘L._.:. or contarct with 17 = L 5 4 4 z 3 L3
tglectric current.
fxposure to or contact with ” ; 54 -4 " _ 2 e 51
parm’ul substenfes or rediations 4 o il
]
ther type of aceidents,.not
lsewhers clszsified, inchdding 15 10 1 3 10 z L » 45
reidents not classsified Tor
lak of sufficient date.
Taisl 138 k 97 36 30 78 17 e | 3 157
L:::.—:‘: gk e g mz::z:zzzzaj.&==z:.'.':‘.#:::::::mz::n:: bramm i h:z::::J&::mz:.. P e

soSrEsnEsa oD T S e
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TABEE 7
Aceidesnt by cAge Group, Sex anc Neture, of injury Ketena One Faectories

1986 ~ 87
Aige Lacsrat | Buen | S;gzifi» Amputat | Disliocat | Fract, SpTaind/ ¥ gspers THTAL
Nature & : injuries . - Strain ; ¥
V Sex v L F o fmdrdr g F I dF de dF IMIF {m | F v fF |¥ {F
15 = 13 24 afal ol 2] plalod o] ] alols af 1| of 1wl 1
- 2l wll 3l el slealea ] 2 af 2} 2| 2} 142 sl 4] of 53 3?5
w 29 15 sf12) ojeal 16 | o)l o f 2| 3] 3] 118 gt ol ol s9f2¢
- 34 13 gl 21 14| 10 2} o 2 0 ¥1. 244 1. 4% 3 ‘s# 53 | 22 |
- 39 11t 1} 2zl ol2al 2l olaef3]e]| 7)e2is 1 cl 3t of s8] &
o il 6] o] 1los! @lolof 1]a]3lojz b c| of 17] 1
- 45 5| ol 2l ol ul ol et o] 110l 11e0ls | of of c] wij ol
- 5 3] ol alal2l olotolafjolofolo! afaloj 7] o]
and Abave By slolotel e laleilodtelolole pY ol o pi Bi
‘B TRL 750 22|30l alery w7y 3t o [ 3 | b faou | 6l2ul uzi si ofiee8]| es%
DSSURPNSTRIR ORI TH S I W W, SUR. TN U WS S W PR T Y i B S W




Teble 8, Accidents by Fectories sad Neture ef injury psr 1000 person
years, Ketena One 1988 = 7

ﬁm;‘vituro S?n?;ﬁﬁd Lacerat Buyn FsrncturJ etral Diglvc.| Others l‘ﬂt- Denth R:c:idtnh mr;:
__ _énd Bex, K ARLIMESRERANEREBIEBIRIRALMIE L REATRI SN TRE T ML B
_ se)fe Genechold phen 12 {32 110 |71 81213 14 12 1] 2] @le jo Joifelej=| bz {231 651 ob} i3
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Cribution ol beeidents by duys of the uoek

Ketena Qne Factories 1986 — 7§

TFactory /

Days of Monday | Tuasday {Wedassdd Thursday [Friday
the wenk

dntur 4§ Ounday|Total

Kolfe Housechold Ut. 12 O e 1 6 i G 65
" 5 5 - M1
Addis Soft drinks 3 | a2 18 25 16 1 {127
| S :
Addis Garment b 1 G 13 L i 4 52
™ ¢ S PRl & il '
. Gulele Soap L - 1 ! 4 2 0 18
SN —
‘ |
Anbessa Fl & HMac. 0 b 2 i ) ki 23
Awash Wineries ) 2 ) 3 : 2 ¢} 23
Addis Y. Candy \ 1 0 0 0 0N G 2
A St i - PRI, VI———
Tikur Abay Shoe 5 2 i 28 I 2 L 21
Anbessa Shoe 5 3 2 2 1 ) i 16
ALA. Tannery 2 1 ot § l 2 f 6
Gulele Garment 2 0 1 1 0 0 0 i
TOTAL 83 5 55 66 L7 36 16 [357
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i Table 11. Distribution of iccidents by “onths of the Year Ketena one factories 1986 - 7.
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CCREARET IR W

DI SCUSS O

The overall accvidenti rate cof 80 per 100U person years
exposed observed in this study is 4 times higher than tLhe
accident rate among technical railway employess in India.
1t is however a great deanl lower than the rate oif 294 per
1000 person years reported by the Ministry oi Industry in

Addis Ababa in 1985,(2)

An extremely high sccident rate was observed in Kolfe
Household Utensils, simost 3-6 times the average rate. The
majority of the accidents sustained in thim factory
however, were minor and the health faciility was easily
accessible and available which may have contributed to o
higher reporting. In this one factory there were Bl
workers whe had multiple accidents. Dut of the 21 workcrs
with multiple pecidents, seven had more ihaon 4 accidentz, 7
had 3 accidents and the remaining 7 had two. Although it
also had an easily ascceazasible and available health
facility, the accident rate was oune of tLhe lowesi in Guiele
Garment Factoery. In this factory in contrast to other
factories female workers numbargd five times greatsr than

male workers. Az female workersz have heen noted te have

decreased accident ratss, this may a2ccount ior the momewhat,



bésver rafe doon i hiis faoie ey

Thoe everall sosidant ote for men fag Y8.4 per LULE person
&

£

yvears whilte Sor women 1% wayn 50.3 veyr 100618 perzsun years
{Table 1}). Males had Lwice the overall acsidenl rate of
females. The reasons ior the higher accident rate among
men could have been their grecier exposure Lo hazardous
operations and their greater activities. However as no
determination of acturl Jjob and exposure was done, it was

not possible Lo calculate male and female rates for given

xposures. (12)

The most serious injary o ocpour during the atudy wos
amputation of fingers which only ecccurred in males.
Particulariy high rates of accidenis were noted in 15-19
years groeup althouvegh few workers fe2ll inte this group,

making rate cnleulatior unreliable.

Maximum accident rates were observed in Lhe age group
ronging between 20-24 rears oand in those workers with less
than Tive service yeurs. There was a gradual decreanse in
the accident raote with increases in both age amd service
years - Simiiﬁr results had been observed by Ghosh and
Singh in the acecidenta! injuries among itechnical railway
personne! in Alishabad, aithough other data from the

developing world have not shown =much a consistent

assecistion with age. (8%



The age-specific podident 1ale waz excezgively Bizsh ia tLhe
age grouy Ta=lR ity apky ¥T Lorhers, The mexl hWhighest
rate wos in The igde group 2U0-¥%4 Teapn. The sceident rale

shared higls e to S3H-UY yearz drepping 4o 98,23 ey 100D
persaon vears and remained nbouwi bthe same up to 5% yeaws and
above. The accident rate at the ape #roup 2024 ycars was
197.7 or more than 5 times that of the 40-44 age group.
Such high rates in the 20-24 vear age group iz ceonsistent
with figures oblanined elsewhere in places such as USAa.124)

The lowest aceident rate vwas uvbserved in these who had
completed the literacy campaign but hsod not tormaol
gchooling. Iin particular, Lhose aith _mat Lilersey,. who
constituted Lthe bulk of workers, hand o much lower rate of
acgidenta than those with tftermai scohooling. Thig 15 in
conirast e resuibes From otlier ocountrxies showvipg that

actidents deorease wita tncreasing sAucalicn. (8

Older workers are ofien those who sre more coxperienced and
then often have selected the work Lhey are skilled in,
They may as well be more careiunl and are usunlly oamong
those chosen for superviscry and manaseriai level work,.

where they may have a lower risk of exposure.

The lower rate of accident was cobhserved among Lhose without
primary schoo! educstion and with literacy compailign may

alses be o regult of their ocldey age ovr increased



cRpariencvs. This does ot necessarily indienle increasing
ievei of education aloe juvcreages acoident 1abe., The lower

accideni rote was observed in thosze worksrs whsa had

compleled literacy campaign than in thosze with primary

schooling may be due to the fact that those who have

completed literacy campaign are older, mors experienced

and have selected the type of werk they do. The type of
workh done was not controlled,. The older worhers who also

had mere work experience were more likely to have compleled
literacy campaign and lessz likely to have primary
schoeling. Age and experience may have thus confosunded the
educational finding that incresased education brought an

'

increassd accident rate.

The accident rate was highest (92.4 psr 1000 person yvears)
with those who had 5 service yearszs or below. ©Only with 16
years of service did it drop Lo 56 per 1U00 person jyears
{Table 3). There is abundant evidence to indicate Lhat the
industrial sccident rate is hivsher among worhers wilh less

F k

service vears.(§)

As younger workers are also Lhose who are less experiencsd,
it wazs difficult in this study to determine whether ade,

sXperience or a combination of the twe was more rishy.

The “typical™ accidentee in this study would be n male. 20~
24 years old with primary education but lezs than % vears

experience.



.'!‘E‘.s Injuriss sucgtained wers mainly superfizcial injpuries,
138 o 38.5% iscdéfnoigs 9P o 27:80 #ud Irpeture 39 on
H.4%. Sitrain or sprain censtituied 7.8% {88} and
gmpitation C.8% 131 of all injuaries, Fower superd dsmeial
injuries were seen than was unoted in studies involving
gsovernmeni employees, and technical railway wprk@rg in
Allahabad.{¥8) However a sizable number of burn injuries (36
or 10.1%} alse figured among thc aevere types. No deaths

occurred during the vear of the study.

Among the types of accidents involved, maximum injuries
{120 or 833.6%) were caused by astriking deainst or heing
struck by objects {excluding hit by » falling obiect}) as
shown in Table 6. Fatl, {53, 14.89%}, and being hit by
falling object 150: 14%)F. constituted 4.5% af all the
types involved. Findinges which ares similar to thoze
observed in accidentsl injuries among btechnical railway

perzennel at Allanabad, where it by or aga

bavi s

nat ohijects

]

constituted 54.8% and fazls 38.f%

5

% of sli decigents: d)
Neither nre much d:.fferent from ithe obaervalbion in an army

population in Allahabod where falls [41.9%) and hit by or
agoinst on object {37.5%}) were thc caommonestL.{(15} Among
workers, anccidents duc to falls were feli to be high due to

wet and slippery floor especialiy at addis Sotft brinks and

Addis Ababa Tannerv.



I+ appenrs that Lthe Bighest mumber of aevidenls (83 o%

28 d%) were ohaserved on Mendgavs. Unes uwnderlying fastor was
bhe absende of sorkers bl Noadapres. Absenteeinm 15 oiften
higher on Moounss Lhan aon other davs of the weeh. Thim

results in werhers having toe stasnd in for abseant colleagues
and having to underiaks Mntamiligr subhs on that dav.(5)
Other factors that may be is & high rate of hansovers or

fatigue on Mondavs after very sctive weelkends.

Standardization of the rates waz not possible as the number
of workers on e¢ach shift was nat detarminoed. Relatively
greater number of accidentsz 83 (23.¥%) accurred on Menday.
On Saturday with the facteries working half a day, the
number of workers exposed was considerably lower. The
number of accidents on Lhis day was 38 {i¢,.1%) which is
almost half of the highest rate obzerved on Mondays, when
workers were worlkting {for a whele dayv. Accidents on
Saturdays therneforse nre relatively commen. xact number of

workers sxposed on each monih, svery day and every hour aud

hence standardized rates however were not determined.

It i3 difficult to make comparisons betwvesn the countries
that do publish such rates hecause of the difterent methods
used to calculale the number of davs lost in the event ot
death and permanent disability, whether i1t bLe tolal or
partiad . §23) The severity of accident ip the seleven

fnctories s 3.009. This meapgs Lthat ip oue yeifP about I



days was flogst per 1000 workh-trauss of expPpoSire or AU00Y davs

per million work nours ot exposure.

More accidenltls {255} occur in the morning with fewer {(102)
otéurring in the afiernoon. The pealk Ltime for necidents
was between 4-10 A.M. In. this stugyv, 1t wasr Foang Fhaot
accident peak occurred bheiore break. Az has heen sussested
by anuthors in other countries, this could be due to fatigue
or it could be the result of speeding up production anl
these times in ap effort to meet au target betfore o
break.t5) HMost woarkers usually do not gat their brealifast
until break. Altheough glucese level was not determined,
hypoglycemin as o result of delaying their breakliast untiil

1 A.M: may be a fattor causing lesns concentration at work

and had the highest number of accidents bebtween =10 AMS

Tha sTreatesi nunber of asccidenis occurred i April and
December, 43 and 41 respectiveiy. This waz perhaps due to
the higher number aof holidays 1n this timeg sueh as
religious festivals and marrioage ceremonies. usually held
in these months. Workers ofbten substilubte For Lheis
colleagues at such times and engage in untfamiliar jobs and

in jobs where they may nol have adeguate knowledge,

Although =211 menths have an almost egual working days,
there were nore heolidays in April and December and a higher
number of accidents, 43 (12%) and 41 (11

11.8%) were observed

inn those two months respaciively. This (2 relatively high



Wwith less work days andg redoced work force.

Even if the acciden’ rote wns highest al Kolis Househotd
Utensils Factory, the number of davs lost (Y2 days) and the
money claimed for accidents was the loweat in this tactory,
which sudgests that almost all accidents sustained in this
factory were minor. The greatest number of davs lost {105H
days} was obszserved at Anbessa Shoe where the accident rate
iz one of the lowest. suggesting that Lhes were serious
accidents which needed longer days of restricted activity
in Ehis Factorys This Factory alse clajmed The highest

amount of money in insurance claims.

The calculated expenditure on all accidenis in Ketena One
amounted lo approximately 14,289.72 Ethiopian Birr or 45.5
Ethiopian Birr per accident, This cost iwncludes only
insurance <cloaims and excludea opportunily costs, salary
loss, material damnéz 8 The cost invelved in the
cioven factories eof HKetena One is asimest the same as the
cogt involved for accidents in army population (which was
46.9 for each accideant) and low compared to Lhe cost
involved for railway acecidents in Aliahabaod (which was
252.60 for esach accident}.{21) The cosl incurred by the
eleven factories was particulartiy high for a developing

country with scarce rescurces.

Although alcohol consumpiien was foll te be siagniticant, it



wos nobt possible tn Hnpalyze i1z £fifevct duec te iiladequate

information. AL htdash oDplhortdnits costs wers not

calculated they romain important and reguirve maoave detailed

and apecific study.

?hil? the need for tdetinative action to improve the safety
of werkers has been rvecognized before, the number of
ministries invelved, the overlapping and convergence of
respongibilities that results has somewhat complicaled
enforement at present and may require clarification of
respensibilities. While the Ministry of Labour is
responsible fof the health and zafety of worlkers in
industrial enterprises; the Ministry of Health is
responsible for overal! publiic health and envirenmental
hygiene. The Symposium of Occupational Accidents in 1982
identified some of ths overlaps bebween Ministries of
Health and Labour and Social Affairs as well as municipal
authorities; but little has been done since then 1o clarifty

thoeir roles in practice.



CCHLAR e V1

CONCIUS 1O AN I IRISCOMBMPBNLIATT LONES

The industrial accident rate was higher among male workers
in youngery age group 15-34 years; among these with lLess
than § ycars cxperience. Workers without primary schooling
but with literacy campaign had a lowecr rate, of accidents
in thia study both in absolute and relative freogquency (rate
rer 1000 perscon ycars}. The highest number of accidents

occurred on Mondays and between 89-10 Am.

To minimize the high rate of accidents in young and low
service years, propsr iLraining,; =zuperviszion and control is
neccessary along with improvemepnt in the vorkinse
environment, The ketenan health management team will take
this réspon?ibility gnd will give refresher courses and
training te health personnel!l working in thesc elsven
factories. To those who hnve no previous expevience in
indusirial work, greater attention should be paid to their
training in sate working habits from the beginning of their
employment. 'This responsibility should be taken by the
Ketena Health Management Team in collaboration with
Ministry of Ipndustry and Ministry of Luobor and Secial

Affairs.

Establishing the safety committee by itselif, does not

W

ensure success in reducing the injury tell, unlessz it is



funcliional zupd veport Lag. Phedy showln have gzwiar wmesd Iing
and should repcrt wint they have done at =sach meeiting
regilartiy Lo the Ministry of industryé ang KelLoeny Honagement
Team and get feedbacsk, Heu

tedidar Joirl (i,e. people ftrom

Ministry of Industiry, Ministry of Laber and Sociar AFiairs

and Ketena Health Manasement feam) supervisory visits are

NCCEesSary.,

The loss of milliona of maa hoursz of work aflects very
greatly the grozs domestiec products of 2 countyy in that
the labor that would have been used for producing goods and
services is wasted due to accidentsn. So reducing accidents
of the working force can increase productivity apnd the
Gross MNatiocnal Product of the country. Incentives such as

"gxperience rating" te reward empiovers, who have safe

and safety practices in their establishments and penalizing

Lthuse who do not may also positively aftect acecident roates.

Theve are very few =ztudiesz on industrial accidents in

Ethiopia 3o more studies on this tield are really necessary.

Safety committces are usefui measure Lo prevent accidents
by dncreasing the awarenezss of the workers. The Safety
Commitieprs can be appropriately supported and educated by
Retena Healih Management Team s that appropriate and
continuous health educatbtion can be prepared and given to
all tactory workers of Ketena One and preventive zateps

taken in the most eifective way,
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APPENDIX 1 FACTD

KY and WORKER

LATA #PORM
Stady mninmber
bate

Ketena Unce Industrial Injgury

Name

Official Position
Factor clinic

Numboer of employe

csl

Category

Administration
Accounting’s
Sales
Maintenancs

Design and
quality control

Production

Permunent

M

}il 'i\

3.

Job

Study

Vart-time

M

F

categoxry

Hemark

G/Teotal

Docs the factory
Bl Loaboratory
6.2. X-ray

6.3. Beds

have the

Yes

Yes

Yeéa

e e T e e e e R e T T

No

tollowing facilities?



wad

10.

13!

Do the woerheys ot Yreee Pyoon!ment

Yes ) Mo
o Lthe workers dependent el fryee esaminnnion and
treatment?

Ve Nao
Ils there any other healtih facility in the kebele
the factory is located?

Yes ) Mo
Sanitary provisions in Lhe Factory.
£ A Water supply @

Pipe _  Well  River Pond

10.

t \‘J

it Industrial waste disposal?

Hiver _ _ Bepkic Eangk | Uuewn cangld
| 20 ) Latrinégs: Numbers .  waler carringe
Pit, . . . ¥3p T
.4, It s well ventilatesa? Yem My

Number of new and old patients zsevn monthiy
Number of patientz relferred elsewhere {or betier
management per moenth.
Safety provisions:
3 B 1s there safety commitice? Yes _  No
13.2. Menbers of the satety committee:

1.5 o . 5 2

, i 4,

Be " 6.



Al

13.34 Fancbiong «f the safety committee

13.4. What mandatcs deoes it have?

L3+8« What did they do the last three months?

13.6, Is personal protection eaquipment provided to the
workers?
-5 . Ne
j G, S What personal proleciion squipments (gloves,

masiy, rain coal, eyogiasaes eic

. v
Does the cliniec gives auy l.."i* arrvive? Yeo N -
-~ Vaoccinntion sossilon ‘as N
= MCit Yo N
- Hh Yeo Mo
1f Yes __ szsession per month.

If No __ _ attendant par month.



APPENDIX 2 FACTORY INFORMATION §0ORM

Name <f the tactory

Mumber oi workers with ase zroupyu

55 and ovaer

Number of workers getting o salary
50~-100

101150 i e
181200
201=250
281300
301-350

351 and over

Number o¢f workers who bhave scerved
6 yvears and below
68 to 10 vears

11 te 15 years o

16 to 20 years

21 oy more

al



Number oi worker whoe are
illiterate P
Literacy campaign _

With primary education (i-6} .
Junior secondary education (7-8)

Sccondary education (Y-324 .

Above 12 grade __
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APPENDIX 3 INJURY REGISTRATION FOURM
Study numbcr
biabe

hotena One Industraal lIngury Study

{Extraction form from the Record

1. HName e
2. Address e————eeee_tnamec ot industry}
1Y Sen

4. Age {in ycars)

5, Job category
B. Day of Enjury . . =
7. Salary per mopth or pecr day

8. Segction - where the injury occurred N
g, What was the person doing at the time of injgury
IWs Tadse af injaery? 1. Elcetric oy machinery
2. Chemicals or acid

3. ¥irg or cxplosive

4. Fall

5. Flying fragments

Ha Hit by falling objects from

height

& Sprains/Strains

e Drawing

9. Poisoning

10.  lDeath



11.

12.

Wikt Oihers

150 Tran
Itﬁ. Hit

14. Hand
15, Slep

16 Othe

Part of the body injured

i1.
13,
15.

3

Head

Ear

Abdomen

Hand

Hip or thigh

Toe

Back

Knee

Multiple

Type of injury?

2

Laceration

Superfiscial Injury

Fracture

Spraing/straine _

Poisoning

Others

=Y

snorl {vehl

vy/agains

tools

on abaects

rs

o
5

%0

12,

14,

18,

cies i

kye
Chest
Arm
Finger

Leg

Toe

Shoulder

Feet

Uthers

Burns

Bislocation

Amputation

Drawin

4



APPENDLIX 4

10,

L 5

12.

13.

14,

Kentong

Name
Sex
Age

Home addresas

GUESTIOMNALIRK

FOR ACCIDENTRRES

Sk

numb:e o

Dy

one Industrial lnjiury

Ket. Kek. - Kels.

House No.

Income e - 'par wienth,
What grades have vou compleotody? o
Where did the injury occur? {Scction)

When did the injury occur?

What werc

you doing at the time of the injury?

How were you hurt? S
What actunlly caused the injury?

id you have specific

working? Yes

Did you start work aftcer the

training in the section

No

injury?

Yes No
If no where did vyou go to
hospaval celfnde - Home

Wers you hospitalized?

It ves did you

have

Yes
surgical intervention?

N

vt

are



20.

21.

22,

23.

24,

28,

28.

29.

A

If ¥Yes hoew long did you siav im hoespliinl? _ days

1i Mo what t¥pe of Lreabtmert dig you get?

After discharge were you given some more sich-leave?
Yeu e R

How many davs _

Were you disabled? Ves Ne

Were vou 6s5signed in the same section?

e

Did vou have any more injury prior to

Yes No

If ves how many times?

What is your religion? Christian

Neon-bel lever Other
Do you chew chat? ¥Yeg . .. HNe .
How frequently? =
Do you drink akicchol? Yes N

How often? regulorly

irregutarly

Yes _ . New.
Lthe rrecent one?
Musiim P



APPENBDIX b

In 1962, the Tenth lInternational cvonference of lLabour

Statisticianz, ¢onvened hy the 1

oo

Ly, vecommended thatl, feor

the study of circunstances surrounding industrial

accidents, these accidents should he claszificd az follows:

A. Classification of indusirial Accidents According to
Typg of Accident.

l1: Falls of persons

2. Struck by falling objects

3. Stepping on, striking against or struck by objecis
excluding falling objects.

4, Cought in or hetween objects.

5. Over-gxertion or strenuous movements.

6. Exposure tc¢ or conbact wilh coxtreme temporstures.

7. Exposurc to or contact with electric current.

8. Exposure to or contact with harmfual substinces ov
radiations.

9. Other types of accident, noi cluc where clnasitied,
including accidents not clasaified for lack of sufficient

data.

B. Classification of Industrial Accidentis According Lo

Agency

10, Machine
11. Prime movers, except molLors.

12. Transmission machinery



13. Mstsl worging machines

14, Wood and ass:miiabted macihiines

15. Agricultbturas! machines

16, Mining machinery

19. Other mnchines, not elsc where classified.

2. Meansz of Transport and Lifting kKguipment

21, Lafting machine; and appliances

22. Means of rail transport

23. Other wheeled means ot transport, excluding rail
transport

24, Means of air transport

25, Means of watcr tranaporh

26, Other mepans ¢! transport

3. Other equipmanl

3}. Pressure veszsels

32, TPFurnesces:; oveng; 01ing

33. Retfrigersting plaants

3d. Elecirical installatiensg, indingdineg afeviy)c msbors,
but excluding electric hand tools,.

35. Eiectric hand tools.

36, Tools, implemontzs and appliances, except elecirvic hand
tools.

37. Ladders, mobile ramps

38. SBcaffclding

39. Other eguipmeni, not elscwhere classificd.

40. Materiaols, subztance=s and radiatjionsg



43,
44 .

49,

10.
20.

28,

41.
50.

55.

Explosives

bBust, gases, liquids and chemicals, excluding
explosives.

Flying fragments

Radiations

Other materials and substances, not elsewhere
classified.

Working environment

Outdoor

Indoor

Undevrground

Other agencies not elsewhere classzified

Animalsn

Other agconcies not elscwhere classitied

Agencies not olasaified tor lLack oi sufiicient data
Clagssification of iIndustrinl Accidents According Lo the

Nature of the Injury:
Fracturesn
Dislocationsa
Sprain and strains
Cencussions and other internal injuries
Amputations and inoculations
Other wounds
Superficial injuriea

Contusions and c¢rushings



80, Burns

70. Acute pelsonings

80. BEffects of weathgr, exposure and r&lutesd comdfitions
a1. Aspayxla

82, Effects ol zlectric currents

83. Effecis of radiations

90. Multipic injuries of different nature

99, Other and unspecified injuries

D. Classificotion of Industrial Accidenis According Lo the

Bedily Lecation of the Injury

s 108 Head
25 Neck
5, Franl

4. Upper limb

5. Lower limb

6. Multiple locaticns
7. General injuries

9. Unsgpecificd location of injury
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