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Occupational allergies resulting
from immune hypersensitivity
to substances encountered in

the work environment constitute
around 15% of all occupational diseas-
es. Occupational allergies are commonly caused by hazardous
chemical substances (usually of low molecular weight) or bio-
logical agents (usually high molecular weight proteins). The
clinical presentation of occupational allergies is not different
from allergies caused by common inhalant allergens found in
the general environment. High molecular weight agents usual-
ly cause an immediate hypersensitivity response resulting in
rhinitis, conjunctivitis, urticaria and asthma. Allergies of these
types are generally more commonly encountered in the occu-
pational setting than other allergic diseases, such as hypersen-
sitivity pneumonitis (extrinsic allergic alveolitis) and contact
dermatitis. Work-related factors are responsible for up to one
third of cases of occupational asthma, which is often severe
enough to cause considerable inconvenience, discomfort, and
even the affected worker’s exit from the trade.

As allergens become ubiquitous in the environment, allergic
reactions encountered in the workplace closely mimic patterns
in the broader community, resulting in an increasingly blurred
distinction between work-related and non-work-related disease.
Allergic reactions can occur as a result of worker exposure to
commonly encountered allergens in both the home and work-
place (e.g. seafood, wheat). Workers with known food allergy
can become symptomatic as a result of cross-reacting work-
place allergens (e.g. latex fruit allergy syndrome). Para-occu-
pational exposures of family members through workers’ trans-
port of allergens from the workplace to the home (e.g. flour
allergens, laboratory animal allergens, pesticides, spider mites)
have emerged as an important issue. This occurs in the context
of poor workplace hygiene conditions, home laundry of work
clothes and home-based “cottage industries” that form a large
proportion of economic activity in Africa.

Recent studies of various workplaces in South Africa indi-
cate a much higher prevalence of atopy (allergic predisposi-
tion) among urban factory workers (45%) versus rural farm
workers (25%) than in other parts of the world. Allergic sensi-
tization prevalence patterns among workers demonstrate a pan-

Occupational allergies

orama of putative inhalant allergens
in the general environment, such as
house dust mite (16–41%), cock-
roach (11–22%), rye grass (11–20%)
and bermuda grass pollen (5–10%).

Occupational allergy presenting as asthma is the third most
common occupational lung disease reported in South Africa,
originating mainly from health care (e.g. latex), food process-
ing (e.g. grain, flour), motor (e.g. isocyanates) and the mine
metal refining industry (platinum salts). The prevalence of al-
lergic sensitization to occupational allergens among workers
varies, with 28% of workers becoming sensitized to platinum
salts (refinery workers), 26% to cereal flours (grain mill and
bakery workers), 22% to spider mite (grape farmworkers), 11%
to poultry faeces (poultry workers), 9% to latex (health care
workers), and 6% of workers becoming sensitized to fish (sea-
food processors).

Worldwide, the most common causes of occupational asth-
ma are cereal flours, enzymes, natural rubber latex, laboratory
animals and chemicals (isocyanates and acid anhydrides).

It is clear that with an increasing incidence of occupational
allergies globally, there is a need for a greater focus on preven-
tive activities. These should include the introduction of strict
regulatory exposure standards, workplace control measures and
surveillance programmes. Manufacturer responsibility for prod-
uct stewardship through detailed product labelling of allergen
content is important in order to ensure overall public health
and safety. Maintaining a high index of suspicion of common
inhalant allergens, as well as occupational and para-occupa-
tional allergens among symptomatic workers, is crucial to the
recognition and prevention of allergic diseases.

Mohamed F. Jeebhay
Associate Professor
Occupational and Environmental Health Research Unit
School of Public Health and Family Medicine
University of Cape Town, South Africa
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Background
Because of globalization and privatiza-
tion of all public industries in Tanzania,
most of the retrenched workers from the
privatized industries have become part
of the informal sector. Aside from these
workers, young jobless people from pri-
mary schools, secondary schools, col-
leges and even the university are active
in the informal sector. There are many
enterprises in the informal sector, small-
scale industries being one type. Little is
known about the health of workers in
private enterprises, as there is no occu-
pational health and safety organization
protecting those working in the infor-
mal sector.

Small-scale industries
Small-scale enterprises are broadly con-
ceived as “very small-scale private units
employing less than 10 persons and in-
volved in the production of goods and
services for sale in both rural and urban
areas. They are informal in the sense that
they are, for the most part unregistered
and thus not covered in official statis-
tics, have little or no access to organ-
ized markets, to credit institutions, to
informal education and training or to
many public services. Because in many
instances they are not recognized or sup-
ported by the Government they are of-
ten compelled by circumstances to op-
erate outside the framework of law” (1).

A study on small-scale industries was
conducted in Dar es Salaam. The indus-
tries included were garages, metal work-
shops and wood workshops. In garages,
welders and spray painters were stud-
ied in detail. The activities covered in
small-scale industries are mentioned
below.

The garages investigated in the infor-
mal sector in Dar es Salaam were tem-

porary workshops in open areas near
major roads, bus terminals, marketplac-
es and primary schools (Photo 1). The
main activities carried out in the garag-
es were vehicle repairs, including panel
beating, welding and spray painting. The
welding process released very bright
light and welding fumes that cause al-
lergy (2).

A welder is supposed to equip him-
self with all the necessary personal pro-
tective devices, such as boots, overalls,
gloves and face mask. The arc-welding
room should have adequate ventilation
and a shield to protect those near the
welder from ultraviolet radiation. There
are special overalls, nose mask, glass-
es, boots, gloves and hat to protect the
spray painter from the paint itself and
from the fumes generated in painting.
Paint fumes and solvents may cause al-

lergy (3).
The metal workshops studied were

shelters in open spaces, similar to wood
workshops, and usually had five work-
ers. All tasks were done manually with
the help of a heavy hammer, metal-cut-
ting scissors, soldering equipment and
other small-scale machinery. The raw
materials used were metal scraps bought
from metal plants or recycled scrap
metal salvaged from discarded cars. In
most cases, the lead used during solder-
ing was recycled from old car batteries.
The final products produced at these
workshops were buckets, charcoal
stoves, kerosene stoves, basins, rakes,
hoes, and other domestic items.

Among this group, we observed ex-
posures using a checklist. We noted ex-
posure to excess noise, fumes from sol-
dering, cuts and exposure to chemicals
during the handling of chemicals [e.g.
sulphuric acid from old batteries, thin-
ners (paint solvents), degreasing agents
and paints]. The exposures also involved
substances that may cause allergy; acid,
soldering flux, soldering fumes, degreas-
ing materials, paints, and solvents (4).

Two types of wood workshops were
included in the study, both usually lo-
cated near major roads. The first type
was a permanent workshop with fixed
woodworking machines and managed
by at least three workers. Workers in
such workshops were directly exposed
to wood dust and excessive noise when
the woodworking machines were run-
ning. Sawing, planing, cutting and mor-
tising were some of the activities done
using the woodworking machines.

The second type of wood workshop
was a shelter supported by four poles.
The roof was a covering of old corru-
gated iron sheets or thatched palm
leaves. Under the shelter were one or
two workbenches and four to five work-

Can information dissemination
workshops reduce allergy among small-
scale industry workers in Dar es Salaam?

L.M.B. Rongo
TANZANIA

Photo 1. Vehicle repair processes in a
typical garage.
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ers, with little division of labour or spe-
cialization. Workers in these workshops
were mostly exposed to dust when pol-
ishing work pieces with sandpaper, when
carving or when manually cleaning the
workshops. Furniture is the final prod-
uct turned out at these workshops. We
used a checklist to note all dust expo-
sures and use of personal protective de-
vices among the workers.

Studies done in small-scale industries
in Dar es Salaam in the past showed that
most of the workers had complaints re-
lated to allergy (5–7). It was also noted
that most of the workers were not using
personal protective equipment (5). Most
of the activities performed in small-scale
industries involve exposures that entail
a high likelihood of causing allergies.
Wood workers have been studied in de-
tail, and it was found that those exposed
to wood dust had significantly more
signs of allergy than controls (6, 7).

Information dissemination
workshops in small-scale
industries
An information dissemination workshop
was held for the people at work in the
workshops included in the study. The
purpose of the information dissemina-
tion workshops was to increase aware-
ness of hazardous exposures among the
600 workers included in the study sam-
ple so that they could protect themselves
better.
For the baseline study, all exposed par-
ticipants were interviewed as to their
work-related exposures, awareness of
exposure-related hazards and health
complaints including allergy. A struc-
tured questionnaire was used for these
interviews. The same questionnaire was
used to interview 300 office workers not
exposed to similar dusts and fumes;
these interviews took place in their of-
fices.
The same questionnaire will be used in
two follow-up workshops. The change
in the interviewees’ level of awareness
will be evaluated in the last follow-up
workshop, which will be held in 2005.

Results
The results of the baseline study showed
that few workers (20%) were aware of
the hazardous exposures at the work-
place. Allergy remains a problem in
small-scale industries, as it was report-
ed by 86% of the participants. For the
small-scale industries described above,
the appropriate measure agreed upon in
the information dissemination work-
shops was the use of personal protec-
tive equipment. Since most of the work-

shops are in open air, appropriate engi-
neering methods could not be recom-
mended. The plan is to evaluate the suc-
cess of the information dissemination
workshops, in terms of reducing allergy
and sensitivity, in 2005.
Table 1 shows most of the allergic com-
plaints reported by those exposed to
workplace hazards and by the office
workers (controls). The results indicat-
ed that exposed workers reported more
allergic symptoms compared to controls.

Discussion
The baseline data obtained during the
information dissemination workshops
showed that allergy is still a problem in
small-scale industries. The results were
similar to findings reported earlier (5,
6).

Conclusion
The survey findings suggest that work-

ing in small-scale industries presents a
high likelihood of becoming allergic to
hazardous exposures.

Acknowledgement
The information dissemination work-
shops are supported by WOTRO Capac-
ity Building Grant No. WCD 96-216.
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Table 1. Self-reported allergic symptoms (%) in the previous month among 600 small-
scale industry workers who participated in the information dissemination workshops
in Dar es Salaam in April 2004.

Allergic symptoms Office
workers
N= 300

Welders

N= 115

Painters

N=95

Woodworkers

N=270

Metalworkers

N=120

Runny nose >1/week 10.0 90.0 95.0 78.6 39.7

Itchy skin >1/week 5.0 29.7 20.0 56.8 75.4

Itching, watering eyes

>1/week

15.0 81.2 35.0 66.5 75.4

Ear irritations 3.0 9.9 26 49.0 57.4

Chest and throat pains 20.0 71.3 60.4 80.0 90.0
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“Seafood” refers to any
aquatic organism that is
intended for human or an-
imal consumption (1).
Recent years have seen a
growing demand for sea-
food, which has led to in-
creased production. While
adverse reactions (toxic
and allergic) to seafood
have been reported by a
growing number of con-
sumers, allergic reactions
in particular have also
been documented to occur
in the occupational setting as a result of
exposure to all three major seafood
groupings (Table 1 below) (2,3).

The seafood industry and
working populations at risk
Occupational exposure to seafood aller-
gens occurs mainly in the food and fish-
ing industry (4,5). Workers in a number
of these industries are exposed to sea-
food, especially those involved in either
manual or automated processing of
crabs, prawns, mussels, fish and fish-
meal. Other occupations associated with
seafood exposure include oyster shuck-
ers; laboratory technicians and research-
ers; jewellery polishers; restaurant
chefs; fishmongers and fishermen (1).
The Food and Agriculture Organisation
of the United Nations (FAO) estimates
that between 1970 and 1990, the number
of people engaged in fishing, aquacul-
ture and related activities doubled from
13 million to 28.5 million worldwide
(6). Among these workers 52% worked
aboard fishing trawlers, 32% were in-
volved in aquaculture production (ma-
rine and freshwater) and 16% worked
inland as capture fishers or other land-
based activities, such as processing. In
1990, 95% of the world fishers and fish

farmers were from developing coun-
tries, producing 58% of the 98 million
tons of world fish. In many countries,
labour in the fishing industry tends to
be divided along gender lines with men
almost exclusively going out to sea to
catch the fish and women doing the
majority of on-land processing (7). Most
of these workers are seasonal workers.
The degree of exposure is likely to be
highest during the harvest season, when
most of the processing occurs.
Seafood processing plants vary in tech-
nology levels, with some of the smaller
workplaces relying entirely on manual

handling of the seafood and
larger companies using mod-
ern highly automated proc-
esses. There is great variation
in processing procedures for
the different types of seafood
(5). Common processing,
techniques employed for the
major seafood groupings and
sources of potential exposure
to seafood product/s are out-
lined in Table 2. There is great
variability of exposure with-
in and among various jobs
involved in seafood process-

ing with reported allergen concentra-
tions ranging from 1 to 5,061 ng/m3 (1).

Constituents of seafood
The allergic and inflammatory reactions
to seafood experienced by workers in
the seafood processing industry are the
result of exposure to the seafood itself
(Table 1) (muscle and connective tissue,
exoskeleton, blood, endolymph fish
juice, skin, skin slime/mucin, gut) or to
the various non-seafood components
present in the product. Such non-seafood
components include various contami-

Occupational allergy in the seafood
processing industry

M.F. Jeebhay
SOUTH AFRICA

Workers in a fish processing factory are exposed to various
allergens in bio-aerosols and fish juice.

Table 1. Classification of seafood groups causing occupational allergies

______________________________________________________________

Phylum Class Family (common name)
______________________________________________________________________________

Arthropoda Crustacea Crabs, lobsters, prawns, shrimp

Mollusca Gastropoda Abalone
Bivalvia Clams, oysters, mussels, scallops
Cephalopoda Squid (cuttlefish)

Pisces Osteichthyes (bony fish) Salmon, plaice, tuna, hake, cod,
 (sub-phylum Chordata)  herring, sardine, trout, anchovy,
  yellow fin
_____________________________________________________________________________
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nants, such as parasites (e.g. Anisakis
simplex); protochordates (e.g. Hoya)
and algae (e.g. dinoflagellates-Hemato-
dinium); coral and sponges (e.g. marine
soft sponge and red soft coral); marine
or bacterial toxins (e.g. histamine);
chemical additives (e.g. sodium meta-
bisulphite) and spices (e.g. mustard,
paprika, flour additives, garlic); and hid-
den ingredients (e.g. casein) in canned
or processed fish products.(1)

The production of seafood aerosols
during processing has been identified as
a potential high-risk activity for aller-
gic sensitization by high molecular
weight seafood proteins through inha-
lation. These processes include degut-
ting, heading and cooking/boiling of
fish, mincing of seafood, fishmeal mill-
ing/bagging and cleaning of the process-
ing line and storage tanks with high-
pressured water (5). Occupational asth-
ma is commonly related to crustaceans
(e.g crabs and prawns) and fishmeal pro-
duction. Skin-related allergic symptoms
may be due to direct contact with the
actual seafood, vegetable additives (e.g.
spices) or a systemic response to inha-
lational exposures. Occupational skin
exposure occurs mainly as a result of
unprotected handling of various fish and
their products at various stages in the
production process. Fish juice contains
high molecular weight proteins (meat,
skin, skin slime/mucin, gut); biogenic
amines; histamine and cadaverine; deg-
radation compounds in old fish; and di-
gestive enzymes (pepsin and trypsin), all
capable of causing adverse reactions in
exposed individuals.

Allergic health effects
associated with seafood
Occupational seafood allergy can man-
ifest as rhinitis, conjunctivitis, asthma,
urticaria, and protein contact dermatitis
(Table 3) (1). Systemic anaphylactic re-
actions have also been reported (8).
Another condition known to be associ-
ated with occupational exposure to sea-
food is extrinsic allergic alveolitis (9).
The overall proportion of adult asthma
(new and reactivated disease) attributa-
ble to occupational exposure is estimat-
ed to be 10% (10). The reported preva-
lence of occupational asthma among
seafood workers varies from 7 to 36%
(1).

The major skin manifestations asso-
ciated with seafood are contact urticar-
ia and eczematous contact dermatitis of
various types (1). Contact urticaria is
associated with direct contact with raw
seafood proteins. At least 75% of ecze-
matous dermatitis in the fish-processing

industry are of an irritant nature com-
monly due to contact with water and fish
products (fish juice, slime, skin, fillet)
(11). Contact with the proteinacious
material, such as seafood also causes a
chronic recurrent dermatitis commonly
known as protein contact dermatitis
(PCD). However, biochemical sensitiz-
ers (e.g. garlic, onion, spices) added to
seafood can also cause a delayed aller-
gic contact dermatitis. In the seafood
industry, the reported prevalence of oc-
cupational protein contact dermatitis
(PCD) is between 3 and 11% (1).

Findings of South African study
investigating occupational fish
allergy
The South African seafood industry
employs over 28,000 mainly seasonal
women workers involved predominant-
ly in bony fish (hake, pilchard and an-
chovy) processing activities (5,7). This
study investigating the risk of occupa-
tional allergy associated with pilchard
and anchovy processing on the west
coast of South Africa found that work-
ers were at substantial risk of inhaling
aerosols containing fish antigens that
resulted in an increased risk of devel-
oping occupational asthma. High fish
antigen levels were encountered during
fishmeal production and bagging activ-
ities (12). The study also found that

workers were at risk of developing oc-
cupational allergies, with rhino-conjunc-
tivitis being more prevalent than asth-
ma and protein contact dermatitis or ur-
ticaria (13). A dose-response relation-
ship was demonstrated between the am-
bient level of fish antigen exposure at
the time of symptom onset and the risk
of such work-related asthma symptoms.
With respect to skin problems, workers
with recurrent skin symptoms were more
likely to be involved in canning/jetty
activities, which are associated with high
level of skin contact with fish and fish
products. These workers were also more
likely to have positive skin reactivity to
fish on skin prick testing. The findings
of this study will add to the growing
body of evidence on occupational aller-
gy among fish processing workers (14).

Prevention of occupational
seafood allergies
In the light of the findings in the South
African study reporting substantial ex-
posure to fish antigens and related ad-
verse health outcomes, it is evident that
preventive measures need to be institut-
ed in order to reduce morbidity and other
adverse social outcomes (e.g. workplace
absenteeism, job loss, decreased pro-
ductivity, loss of earnings, increased
health care expenditure) associated with
occupational asthma and dermatitis

Table 2. Common processing techniques used for seafood groups that are potential
sources of occupational exposure to seafood and their products
___________________________________________________________________________________

Seafood category Processing Sources of occupational
techniques exposure to seafood product/s

___________________________________________________________________________________

Crustaceans
 Crabs, lobsters, cooking (boiling or steaming), - inhalation of wet aerosols from
 crawfish tailing lobsters, cracking, lobster tailing, crab cracking,

 butchering and degilling crabs, butchering and degilling, boiling,
 manual picking of meat, scrubbing and washing, spraying,

  cutting, grinding, mincing, cutting, grinding, mincing,
  scrubbing and washing, cooling prawn blowing, cleaning
 processing lines/tanks with
 pressurised water

 Prawns heading, peeling, deveining, - skin contact from unprotected
  prawn blowing (water jets or handling; hand immersion in water
  compressed air) containing extruded gut material

Molluscs
 Oysters, mussels washing, oyster shucking, - inhalation of wet aerosols from
 clams, scallops, shellfish depuration, oyster shucking, washing
 abalone chopping, dicing, slicing - skin contact from unprotected
 handling

Finfish heading, degutting, skinning, - inhalation of wet aerosols from
  Various species mincing, filleting, trimming, fish heading, degutting, boiling
 cooking (boiling or steaming), - inhalation of dry aerosols from
 spice/batter application, frying, fishmeal bagging
 milling, bagging - skin contact from unprotected
 handling
___________________________________________________________________________________

Afr Newslett on Occup Health and Safety 2004;14:54–57
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among fish processing workers. Firstly,
regulatory exposure standards for fish
allergens should be developed in the
long term since none currently exist in-
ternationally. This requires standardiza-
tion of immunoassays for the evaluation
of allergen exposure that can be imple-
mented by most laboratories. In the
meantime, the most practicable strate-
gy would be to identify departments and
activities with high aerosol exposure
(fishmeal bagging, gutting machine)
during the initial risk assessment proc-
ess. Baseline and follow-up exposure
measurements can be used to assess the
effectiveness of local extraction venti-
lation systems using total particulate as
a proxy for fish allergen levels (since
there exists some degree of correlation
between these two measures).

Employer compliance and law en-
forcement of the Regulations for Haz-
ardous Biological Agents (HBA) under
the Occupational Health and Safety Act
(OHSA) in South Africa are also cru-
cial to this strategy (15,16). Key aspects
of this standard, which also applies to
food processing plants, include:
• regular biennial risk assessment and

categorization of workplace by em-
ployers

• employees to follow safe procedures
for HBA disposal and decontamina-
tion and to report all incidents of ac-
cidental exposure to HBA

• employer to provide information and
training to employees on potential
risks of  HBA and risk reduction
measures

• regular exposure monitoring and
medical surveillance of employees

• workplace health and safety commit-
tee approved protocol for procedures
dealing with abnormal results

• a requirement to follow the hierar-
chy of control measures using stand-
ard and transmission-based precau-

tions.
Secondly, workplace interventions

and control measures need to be imple-
mented to reduce the emission of bio-
aerosols in fish processing plants. These
should include process separation or
enclosure and the use of local extrac-
tion ventilation systems to processes and
equipment (gutting machine, steam ex-
haust box and fishmeal bagging) are ar-
eas/activities needing special emphasis.
Workplace practices such as broom
sweeping, especially in the fishmeal
bagging plants, should be prohibited and
replaced by vacuum cleaners or wet
mopping. Where there is significant po-
tential for skin contact with the hazard-
ous agent (fish sorting, spice mixing),
appropriate gloves (cotton-lined to pre-
vent excessive sweat retention) with
long plastic sleeves should be worn.
Puncture wounds and lacerations should
be treated expeditiously to prevent in-
fection and skin exposure to allergens
in fish juice. An appropriate combina-
tion of emollients and moisturizers can
be used prophylactically to protect skin
barrier function and help prevent the
development of irritant contact derma-
titis (5).

Thirdly, ongoing occupational hy-
giene and medical surveillance are re-
quired to assess the effectiveness of in-
terventions. Although exposure monitor-
ing of total dust particulate as opposed
to allergen levels has its limitations in
that dust levels may only partially cor-
relate with the actual allergen concen-
trations, it may be the only realistic ex-
posure indicator to measure. For this as
well as other reasons, medical surveil-
lance programmes have an important
role to play. Such programmes should
include annual symptom screening ques-
tionnaires, skin prick testing with fish
extracts and clinical skin examination.
Where these screening activities offer

evidence of possible work-related health
problems, additional tests (e.g. spirom-
etry and challenge tests, skin patch tests
with fresh fish) can be used to confirm
the presence of adverse health outcomes,
such as occupational asthma or contact
dermatitis.

The following guidelines used for the
management of other occupational al-
lergies could be used to deal with ab-
normal results obtained from medical
screening, surveillance and individual
case management:
• asthmatics sensitized to seafood

should change to non-seafood work
• asthmatics without sensitization to

seafood should be relocated to less
exposed seafood tasks

• workers with rhinitis and sensitiza-
tion should be investigated closely,
and relocation to less exposed tasks
should be considered

• workers sensitized to seafood but
without respiratory symptoms should
be re-examined annually

• workers with rhinitis only but with-
out sensitization to seafood allergens
do not warrant re-examination unless
symptoms worsen.

Finally, education and training pro-
grammes for employers, workers and
occupational health service providers
are also needed. Essential components
of such programmes should include
knowledge of allergic disease end-
points, competence and skills to moni-
tor and prevent them, as well as provi-
sion of information for those workers at
risk in the fish processing industry.
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Table 3. Occupational allergies associated with seafood
____________________________________________________________
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Allergic/toxic inflammatory Urticaria, angioedema and protein
skin reactions contact dermatitis
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Introduction
Pesticide labels contain specific infor-
mation that is of interest at various pes-
ticide handling stages. It is said that a
pesticide label is a legal document rec-
ognized by courts of law (1). It is the
user’s responsibility to read and under-
stand the label when buying, using, stor-
ing or disposing a pesticide. The labels
must be properly affixed to the package,
and the text must be clearly visible and
readable by ordinary people under nor-
mal conditions (2).

The instructions given on labels are
very important for protecting handlers
against exposure and for protecting con-
sumers against products treated with
pesticides. The instructions are useful
for physicians, for the purposes of di-
agnosis and treatment in the case of poi-
soning. They are also useful for mini-
mizing direct damage to plants as a re-
sult of pesticide treatment. In addition,
labels give specific instructions on the
protection of domestic animals, wildlife,
aquatic organisms and the environment
(2).

In Tanzania, labelling is mandatory for
all pesticides on the market. According
to section 20 subsection 2 of the Plant
Protection Act (PPA 1997), which is re-
sponsible for the control of pesticides
in the country, dealers who deal with
products with substandard labels face
severe penalties. Dealers who contra-
vene section 20 of the Plant Protection
Act of 1997 are liable to a fine of not
less than USD 2,000 but not exceeding
USD 10,000, or imprisonment of not
less then three years, or both fine and
imprisonment (3,4).

General details for a
pesticide label

Trade name
This is a commercial name assigned to

Pesticide labels and risk
reduction in developing

countries
E.E. Lekei, F.T Mununa, A.B.Uronu

TANZANIA

a specific pesticide product. A single
active ingredient in pesticides may be
marketed at the same time under sever-
al different trade names by different
companies. A specific trade name will
identify a product as being produced by
a specific manufacturer. Trade names
are the ones used in advertisements, by
company representatives and pesticide
dealers.

Ingredient statement
Every pesticide label must indicate the
type of active ingredient (common
name) and its amount. An active agent
is a substance that is biologically active
in the formulation. The common name
is followed by the chemical name, which
is a complex name that identifies the
chemical components and structure of
the pesticide. The toxicity of a pesticide

It is the user’s responsibility to read and
understand the label when buying, using,
storing or disposing a pesticide.
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is directly related to the nature of the
chemical it contains. An inert ingredi-
ent is any substance, other than the ac-
tive ingredient, which is intentionally
included in a pesticide formulation to
facilitate handling and use. Some exam-
ples of inert ingredients include solvents,
stabilizers, spreaders or stickers, pre-
servatives, surfactant, deformers, etc.
Inert ingredients are confidential infor-
mation and are therefore not stated on
the label. However, their percentage in
the composition of the total formulation
is indicated on the label.

Type of formulation
Pesticide labels must indicate the prod-
uct’s type of formulation. This is spelled
out and designated by an abbreviation,
such as WP for wettable powder, D for
dust or EC for emulsifiable concentrate.
The type of formulation provides insight
about the type of application equipment
that will be needed and any hazards as-
sociated with product handling.

Net weight or measures of
content
The product net content on the label is
often expressed in weight or volume
units; that is, in kilograms, grams, litres,
or millilitres; or, in some cases, as the
number of tablets or pellets. Informa-
tion about the net content assures users
that the product is being supplied in the
right quantity.

Product owner.
The name and address of the manufac-
turer, registrant or formulator who
makes the product must be printed on
the label. If the registrant’s name appears
on the label and the registrant is not the
manufacturer, this must be indicated by
appropriate wording, such as “packed
for...”, “distributed by...”, or “sold by...”.
The details are important for follow-up
of the product if a need arises.

Registration number and
registration classification
The registration number is proof that the
label and the products are approved by
the responsible Designated National
Authority. In Tanzania, for example, the
registration numbers are designated
based on the target pest, e.g. IN/0001
(Insecticide No 001), HE001 (Herbicide
No 001), RO 0001 (Rodenticide No
001), etc.

Pesticide uses are classified on the
basis of hazards, the intended use, and
the effect on the environment. Some
pesticides are registered for “general
use”, while others are registered for “re-
stricted use” or “experimental use”. Pes-

ticides under “general use” category are
less likely to harm the user(s), non-tar-
get species and/or the environment when
used according to the label instructions.
“Restricted use” pesticides have a great-
er potential to harm non-target species,
users or the environment in particular
when they are not handled as directed.
Pesticides in the “experimental catego-
ry” are for scientific investigations only.
They are not authorized for general use.

Directions for use
These instructions provide the rate of
application, the site of application, the
intended use, the pests controlled, mix-
ing directions, time and duration of ap-
plication, and the necessary application
equipment. Other details are the harvest
interval, especially if the product is to
be used on crops or vegetables in order
to reduce health hazards. The waiting
period must specify the safe period when
the treated animals can be slaughtered
for consumption, grazing of the treated
area, feeding of the treated produce to
domestic animals and utilization of pro-
duce, e.g. milk, eggs, etc for human con-
sumption. The waiting period after ap-
plication may vary with the type of prod-
uct, target crop, the amount applied, and
so on. Generally, failure to follow the
instructions for use found on a pesticide
label can result in serious health risks to
humans, non-target organisms and the
environment.

Signal words and symbols
Each label must display a prominent sig-
nal word that indicates the relative tox-

icity of the active ingredient to humans
and other species. The signal words give
the user an indication of the risk in-
volved in a respective pesticide. A sig-
nal word is displayed in capital letters
on the front panel of the label, to indi-
cate approximately how toxic the pesti-
cide is to human health and environ-
ment. The signal or symbol words are
based on the entire contents of the prod-
uct, including its active ingredient and
inert ingredients.

The three common signal words used
in order of decreasing toxicity are:

(i) Danger (WHO Class Ia & Ib) –
This word signals that the product is
highly toxic by any route of entry into
the body. All highly toxic pesticides that
are very likely to cause acute illness
through oral, dermal, or inhalation ex-
posure are marked with “DANGER” as
their signal word, together with the word
POISON, printed in red and with the
skull-and-crossbones symbol.

(ii) Warning (WHO Class II) – This
word signals that the product is moder-
ately toxic through oral, dermal, or in-
halation exposure, or it causes moder-
ate eye or skin irritation.

(iii) Caution (WHO Class III) – This
word signals that the product is slightly
toxic through oral, dermal or inhalation
exposure, or it causes slight eye or skin
irritation.

Precautionary statements
The precautionary statements are de-
signed to provide information regarding
the product toxicity, irritation and sen-
sitization hazards associated with its use,
as well as treatment instructions and in-
formation to reduce exposure potential.
The precautionary statements include
personal protective equipment, engi-
neering controls, user safety recommen-
dations, environmental hazards, and
physical or chemical hazards. These
statements guide the applicator in tak-
ing proper precautions to protect hu-
mans or animals that could be exposed.

Statement of practical treatment
First aid treatment instructions are rec-
ommended in this section in case over-
exposure or poisoning should occur.
These instructions are very concise and
they must be read before the product is
used. For example, a statement may
read: “In case of contact with the skin,
wash immediately with plenty of soap
and water.” The label contains details
describing the appropriate medical pro-
cedure for treating poisoning cases, and
may indicate a relevant antidote.

The instructions given on labels are very
important for protecting handlers against
exposure and for protecting consumers
against products treated with pesticides.
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Environmental hazard statement
This section provides the nature of po-
tential hazards and precautionary state-
ments providing warning on the poten-
tial hazards of the product to the envi-
ronment from transport, use, storage, or
spillage of the product. The hazards may
be posed to water, soil, air, beneficial
insects, domestic animals, plants, and
wildlife. Generally, the information con-
tained in this section is based on the re-
sults of acute toxicity studies performed
on the technical grade of the active
ingredient(s) and the formulation.

Some general statements appear on
practically every pesticide label. For
example, most pesticide labels will warn
the user to avoid water contamination
during application, the washing of
equipments and during disposal. This
section will also indicate whether the
product is a threat to groundwater. Some
labels will mention the potential risk
involved to specific species. Special
warning statements on the label reflect
environmental protection; examples are:
• “This product is highly toxic to fish”
• “Do not allow drift to contact non-

target plants or trees”
• “Do not apply when run off is likely

to occur”
• “This pesticide is highly toxic to

aquatic invertebrates and wildlife.”
• “Birds in treated areas may be

killed.”
• “This product is highly toxic to bees

exposed to direct treatment or resi-
dues. Do not apply this product or
allow it to drift to blooming crops or
weeds if bees are visiting the treated
area”.

Re-entry statement
Pesticide labels contain a precaution to
protect people after pesticide applica-
tion. This statement indicates how much
time must pass before a person can re-
enter a treated area without appropriate
protective clothing.

Storage and disposal statement
Upon purchase, the storage of pesticide
and the disposal of the empty container
are important responsibilities. It is ad-
vised to use the best storage and disposal
guidelines for the specific situation and

location. Pesticide should be stored se-
curely, preferably under lock and key,
and separately from food and feed sup-
plies. The labelling information about
storage generally includes suitable
weather conditions. In many cases, min-
imum and maximum storage tempera-
tures will be provided. Some pesticides
become ineffective if not stored under
suitable temperatures. Information
about storage usually includes such gen-
eral statements as “Do not contaminate
feed, foodstuffs or drinking water” and
“Store in original containers only” (1).
Instructions for proper disposal of un-
wanted product and empty containers
are also provided on the label, in order
to minimize risks which may arise from
inappropriate disposal.

Physical or chemical hazards
This section of the label describes any
special fire, explosion or chemical haz-
ards the product may pose. For exam-
ple, it will have a notice if the product
is so flammable that special care must
be taken to keep it away from heat or
open flame, or if it is so corrosive that it
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must be stored in a corrosion-resistant
container. The product labelling will
identify physical and chemical hazards
by means of a designated symbol, while
other labelling may list the hazards un-
der the signal words and symbol.

Pictograms and colour codes
Pictograms are pictures used on labels
to convey the message without words.
The set of pictograms commonly used
for pesticides has been devised by FAO/
GIFAP with the aim of communicating
the safety information to pesticide us-
ers and handlers in different countries
with varied level of illiteracy. These
pesticide pictograms include storage,
activity, advice and warning pictograms.
Use of the symbols and pictograms on
product labels is encouraged, since they
serve to enhance the understanding of
the accompanying text (Table 1 on pre-
vious page).

Other warning symbols on pesticides
and other chemicals indicate the kind of
harm that can result from misuse or mis-
handling. They alert the user to the de-
gree and type of hazard involved (Ta-
ble 1).

Colour codes are used on pesticide
labels to communicate the toxicity class
and the extent of risk involved in the
specific product. FAO has introduced a
colour coding scheme based on the
WHO classification of pesticide hazard.
The relevant colour band is shown on
the pesticide label in accordance with
local regulations (5). In Tanzania, for
example, the colour bands are usually
placed below the pesticide label sur-
rounding the pictogram box. The col-
ours involved are:
• Red (WHO Class Ia & Ib) – Ex-

tremely hazardous,
• Yellow (WHO Class II) – Highly haz-

ardous,
• Blue (WHO Class III) – Slightly haz-

ardous and
• Green – Unlikely to cause hazards.

Conclusions and
recommendations
The information provided on the pesti-
cide label is very useful for safer han-
dling and therefore health risk reduction.
Unfortunately, some end-users fail to
take note of such information, in partic-
ular the warning symbols and picto-
grams. This results from reluctance to
read the label, ignorance, too small fonts
on the pesticide label, the inability of
some end-users to read and write, the
use of complex language, and, in some
countries, lack of pesticide legislation.
For these reasons, the information on the
label is not properly communicated to

some end-user target-groups. The con-
sequence is poor handling resulting in
health risks and environmental pollu-
tion. Non-target organisms, e.g. wildlife,
fish, and beneficial organisms, are also
at risk of poisoning by pesticides as a
result of poor handling practice. There
is therefore a need to:
i) Arrange awareness campaigns on in-

terpretation of pesticide labels
among end-users.

ii) Conduct training and seminars on the
interpretation of labels, for farmers
and the community.

iii)Produce and distribute educational
materials regarding pesticide labels,
for farmers and the public in gener-
al.

iv)Ensure that pesticides are appropri-
ately labelled in simple and clear lan-
guage.

v) Introduce and enforce pesticide leg-
islation.

vi)Evaluate the warning symbols and to
design local ones fitting the local
environment.

vii) Introduce severe penalties against
handlers who fail to abide by label
instructions.
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Two important sources of lifesaving in-
formation are now freely available to the
public on the ILO’s website. The Eng-
lish version of the ILO Encyclopaedia
of Occupational Health and Safety and
the bilingual (English/French) CISDOC
database were previously available only
on subscription through partner institu-
tions. Internauts are now invited to point
their browsers at http://www.ilo.org/
encyclopaedia/ and http://www.ilo.org
/dyn/cisdoc/index_html (underscore,
not full stop, between “index” and
“html”).

Now in its fourth edition, the Ency-
clopaedia is a unique and widely re-
spected reference. Its 1000 articles and
copious illustrations have been availa-
ble on paper, CD-ROM and the World
Wide Web since 1998. But always at a
price. Responding to calls from Inter-
national Labour Conference Delegates
and the ILO Governing Body to provide
free access to more resources, the InFo-
cus Programme on Safety and Health at
Work and the Environment (SafeWork)
has now made the Encyclopaedia the
centrepiece of its “SafeWork Book-
shelf”, which presently also includes the
ILO/WHO/UNEP International Chem-
ical Safety Cards.

CISDOC is the fruit of 30 years of
screening the occupational safety and
health literature of the world for inter-
esting and useful books, articles and
audiovisual materials that occupational
safety and health specialists can use in
their fight against workplace accidents
and diseases. It already guides users to
over 62,000 publications, and 2000
more references are added every year.

The Encyclopaedia and CISDOC are
still available from their long-time ven-
dors. The two are searchable together
on the World Wide Web at http://
www.ilocis.org, and CISDOC is com-
bined with other important occupation-
al safety and health databases on CD-
ROMs from the Croner unit of Wolters-
Kluwer (UK) and from the Canadian
Centre for Occupational Health and
Safety.

An important tool is included with the
Encyclopaedia and CISDOC: the CIS
Thesaurus. This trilingual (English/
French/Spanish) collection of terms is
used by the ILO to index CISDOC ref-
erences, and by a number of occupation-
al safety and health libraries around the
world to organize their collections. In
the Internet age, it is a valuble source of
“meta-data” for making Web pages eas-
ier to find.

 ILO News
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Massive growth and
development of health care
systems at various levels have

been achieved since independence in
1963. The Ministry of Health has the
responsibility to ensure that accessible,
affordable and effective health services
promoting well-being, and sustaining
and improving the health status of the
Kenyan population, are made available.
The Kenya Health Policy Framework
that provides reform initiatives for future
development of the health sector was
formulated in 1994. In this policy, the
area of emphasis is the promotive and
preventive health care programme. The
“Action Oriented Implementation Plan”,
which is the road map for Kenyan health
reform initiatives, was derived from the
policy framework by the Ministry of
Health in 1996.
The Occupational Health and Safety
Section in the Ministry of Health is an
integral element of general health. The
Section has received sufficient support
from other stakeholders in spearheading
all matters pertaining to the health of the
general population. Currently the
Section is in the forefront to ensure that
psychosocial issues are made a priority
in the provision of good-quality health
care services. The Ministry of Health is
on a course aiming to ensure that all
places of work are free from illness and
diseases. Steps undertaken to boost the
effort include proper networking with
Kenya Medical Training College,
Department of Environmental Health in
the Faculty of Public Health Sciences,
which is offering the Higher National
Diploma with Specialization on
Occupational Health and Safety. The

Institution is currently utilizing up-to-
date information from various sources.
The photos shown below depict various
events that took place in 2003. The
achievements made by the Occupational
Health and Safety Section during the
year 2003 include the following:
• The Head of the Section was trained

at SOLVE events which took place
in Johannesburg and Cape Town.

• Support was given for the Occupa-
tional Health and Safety Course in
Kenya Medical Training College.

• Appreciating effects of unsafe han-
dling of chemicals to human health
and the environment, a specific mod-
ule for chemical management was
launched.

• Information about the importance of
SOLVE (Psychosocial problems and

Occupational health and safety in the
Kenyan health sector

S.O. Afubwa, J. A. Hanshi
KENYA

approach to solve them) was given
to serious and willing entrepreneurs.

• The Head of the Section was award-
ed a certificate on anti-corruption,
ethics, governance and economic in-
tegrity by Egerton University in col-
laboration with the Kenya Anti-cor-
ruption Commission. This adds to
credibility and helps to make sure
that workers and employers work
together in honesty and harmony.

• The Head of the Section actively par-
ticipated in developing a curriculum
on tobacco and its health effects for
health care workers.

• Currently we are gathering data on
obsolete chemicals in collaboration
with the University of Nairobi and
National Environmental Manage-
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Photo 1. Adequate strategic planning of occupational health and safety
calls for teamwork and consultation. From left to right: Ms Amina
(epidemiologist), Mr Afubwa and Mr Hanshi.



62

Afr Newslett on Occup Health and Safety 2004;14:61−62

ment Authority, for the purpose of
developing a National Chemical Pro-
file for Kenya.

Objectives of the Six-year
Plan of the Ministry of Health
for 2002–7
1. Create awareness of the occupa-

tional health and safety manage-
ment system

2. Enact occupational health and safe-
ty legislation

3. Commence and carry out worksite
health promotion programmes

4. Compel industrial sectors to have
in place a Health and Safety Offic-
er/Manager

5. Promote and increase personnel
trained in occupational health and
safety

6. Introduce and encourage safety au-
dits at workplaces

7. Monitor the installation of relevant
warning or caution signs in work-
places

8. Encourage firms to utilize job safe-
ty analysis

9. Introduce and sustain short-term
health and safety competency

10. Establish a database for health in-
formation related to occupational
health and safety

11. Liaise with other countries, minis-

tries, relevant agencies and profes-
sional experts in occupational
health and safety

12. Attend national and international
forums for, and make presentations
at, occupational health and safety.

Strategy for 2004
- Cooperate with external institutions

on occupational health and safety
- Enhance and establish cordial rela-

tions with other stakeholders
- Research undertakings in hazardous

occupations such as fishing, logging,
mining and construction with regard
to areas of public health concern

- Network with relevant agencies, such
as the National Environmental Man-
agement Authority, on matters per-
taining to chemical safety

- Synchronize occupational health and
safety efforts for effective delivery
of quality health care

- Introduce chemical management for
environmental health science stu-
dents pursuing a Higher National
Diploma in Occupational Health and
Safety at Kenya Medical Training
College.

- Improve the data collection and man-
agement of our health information
system with regard relation to occu-
pational diseases and disorders.

Samuel. O. Afubwa
Head, Department of Environ-
mental Health
Kenya Medical Training College
P.O. Box 30195
Nairobi, Kenya

Jama A. Hanshi
Cordinator, Occupational Health
and Safety
Ministry of Health - Kenya
Division of Environmental Health
Room 420
P.O. Box 30016 Cathedral Road
Nairobi, Kenya

Photo 2. The Ministry of Health has taken SOLVE seriously, as indicated by the attendance of Mr Hanshi (front row, 3rd from the
left), Head of the Occupational Health and Safety Section, at the  SOLVE - Psychosocial issues at workplace training event held
in Johannesburg and Cape Town in December 2002 and February 2003.
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Introduction
The rapid growth of the construction
industry in Nigeria has resulted in an
increased demand for cement. For in-
stance, the demand for cement in Nigeria
rose from 6.9 million tonnes in 1986 to
7.7 million tonnes in 1990 (1) and has
risen beyond 10.0 million tonnes by
2000. Nigeria currently has about sev-
en cement factories. Cement manufac-
ture is associated with the generation of
a great deal of dust, the inhalation of
which may result in pulmonary and oth-
er respiratory diseases or disorders (2).
The chemical components of this dust
and the working conditions are cause for
concern, as they may contain chemical
toxicities.

Apart from observable harm includ-
ing ventilatory problems (3, 4) and irri-
tating and contact dermatitis (5), which
abound in the literature, this work doc-
uments other work-related occupation-
al injuries and illness associated with
cement industries. The study propagates
routine diagnostic tests for some organ-
system functions, to be used as probes
for detecting perturbations and patho-
logical changes associated with occupa-
tional hazards in the cement industry.
Work group and type of susceptibilities
to hazards are also noted. The signifi-
cance of the study is three-fold.
(i) It makes an inventory of current

working hazards in the industry and
provides relevant baseline data for
policy-makers.

(ii) The diagnostic tests may be adopt-
ed in routine health screening of

Occupational health hazards among
cement industry workers

F.C. Ezeonu
NIGERIA

workers, for health audit purpos-
es.

(iii) It establishes substantive evidence
for estranged workers who may
wish to sue for health hazard com-
pensation.

Field Study
The study involved a survey of a cement
workstation, health hazard evaluation,
and the administration of a questionnaire
to industrial workers on site as well as
to field extension loaders in sale depots
and outlets. The factory was chosen for
the pilot study because of its proximity
and logistics advantages. The workplace
survey is highly observational – senso-
ry examination for obvious signs of ex-
posure reveals acclimation, airborne
dust, and the accumulation of dust on
machines and on the floor.

Health hazard evaluation studies in-
volve checking employees’ health, pro-
viding medical tests, and obtaining data
about exposure and symptoms. The vol-
unteers were selected from the different
work areas – quarry, production/kilning,
and the loading bay. The volunteers were
all males aged between 20 and 58 years
and were confirmed to be in good health
by the company’s doctor.

About 276 cement industry workers
(including field extension workers and
loaders) filled in the questionnaire.
Questionnaires were filled in during
face-to-face interviews and after trans-
lation into the local language. This was
followed up by on-the-spot inspection
observation for evident illness or symp-
toms, e.g. wheezing, phlegm, pulmonary

congestion, lacrimation and dermatitis.
All the subjects participated willingly
after being assured that their identity
would be protected.

Workplace hazards
The occupational hazards associated
with cement work can be broadly clas-
sified into two: physical and chemical
injuries.

Physical injuries
Physical injuries occur as a result of
energy impact of a sufficient magnitude
to alter or disrupt the function and/or
structure of tissue. Workers reported
physical injuries resulting from mechan-
ical and thermal insult, while pressure
injury was considered the rarest.

Mechanical injury
This results from accidents and careless-
ness. The spectrum of injuries produced
by various circumstances of mechani-
cal insult in the cement industry (as well
as their frequencies) includes the follow-
ing:
- Abrasion (scratch) 37.5%
- Contusions (bruises) 27.0%
- Incisions (cuts) 15.0%
- Penetration 6.5%
- Laceration (tears) 0.8%
- Fractures 0.2%

Additionally, various musculoskeletal
conditions are associated with physical
application of oneself on the job; e.g.
low back pain and other aches and pains
of the body.
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Thermal injury
Workers in the kiln reported heat ex-
haustion caused by their exposure to
high temperatures, which leads to exces-
sive loss of fluid.

Pressure injury
This is associated with blast injury
caused by explosions at the quarry sites.
An air blast tends to produce a sharp
pressure wave and may cause physical
disruption of the ear drum and brain
cells, often presenting as headache.
Workers in the quarry commonly com-
plained of headache which subsisted on
workdays and disappeared on weekend
or on days off. Prolonged proximity to
the quarry may result in hearing loss (i.e.
deterioration in hearing). This was ap-
parent in very few workers, but due to
lack of audiometric equipment, we could
not precisely establish the extent of hear-
ing loss among these subjects. The add-
ed hazard of missiles of solid material
generated by the explosion was also re-
ported.

Chemical injuries
As earlier noted, chemical components
of cement dust and in the working con-
ditions present the potential for chemi-
cal toxicities. The resulting pathologi-
cal lesion may be either local or system-
ic.

Local actions
Local actions, limited to skin, eyes, up-
per X tract and upper gastrointestinal
tract are caused by marked irritation
upon contact of the chemical entity with
tissue. Lacrimation (discharge of tears)
is a common experience among the
workers, particularly newcomers at the
quarries and loading bay. Dusts are
known generally to be lacrimatory
agents.

Inhalation of dust over a long period
of time gives rise to lung changes of a
proliferative and fibrotic character. The
term “pneumoconiosis” is used to de-
scribe the disease produced (6). Pneu-
moconiosis constitutes a serious occu-
pational hazard in cement milling, min-
ing and numerous other industries. A
number of studies conducted in various
parts of the world have demonstrated
that cement dust has a significant influ-
ence on both lung function and the fre-
quency of occupational-related symp-
toms among the workers directly ex-
posed to cement dust (1,4,7). The lungs
are the primary targets of dusts and oth-
er particulate matters, making pulmo-
nary toxicity a highly possible hazard
of cement milling.

Pulmonary function indices [spiro-

metric measurements – forced expira-
tory volume (FEV); forced vital capac-
ity (FVC) and peak expiratory flow rate
(PEFR)] have been used to establish
pulmonary toxicities (8). One such
study, carried out in Nigeria by Alakija
et al. (9) at a cement factory, showed
that all these indices decreased with
years of service, with some of the work-
ers developing bronchitis.

The present study also supports the
result of an earlier study (3) which
showed that the prevalence of chronic
phlegm among cement workers in-
creased with tenure, whereas the preva-
lence of wheezing increased with both
tenure and prevailing dust level. Other
associated health problems or com-
plaints include coughs, tightness of the
chest, difficulty in breathing, stuffy nose,
persistent colds, headaches, dizziness
and fatigue. Most of these symptoms are
highly reduced or disappear entirely
during weekends or work-free days.

Besides the presence of high levels of
oxides of alkali and other metals, cement
dust usually contains small amounts of
cobalt, nickel and chromium, all of
which have been implicated in irritant
and contact dermatitis (5). Contact der-
matitis is found to be more prevalent
among cement loaders than the rest of
the work population.

Systemic actions
Toxicants absorbed into the circulation
passes to different organs and tissues and
finally into cells, where they interfere
with cellular metabolism. The author

and a co-worker (10) adopted routine
diagnostic tests for some organ-system
functions as biochemical probes in
health screening of cement milling
workers. The value ranges of some of
these parametric indices among the dif-
ferent work groups are seen in Table 1.

Raised levels of serum bicarbonates
(HC03-), aspartate transaminase (AST)
and alanine transaminase (ALT) were
observed among cement milling work-
ers compared with a control population.
Similar elevated values of serum bicar-
bonate (HC03-) have been reported in
association with ingestion of alkali and
chronic bronchitis (11). The results of
this study correlate with earlier reports
of bronchitis established in cement in-
dustry workers by Alakija et al. (9) and
Akahara (1) using pulmonary function
indices. While elevated bicarbonate val-
ues are associated with chronic bronchi-
tis, elevated AST and ALT values sug-
gest probable susceptibility to hepatitis.
Hepatitis in this instance is of the anic-
teric type, as the elevated values of
transaminase were not matched by a
corresponding rise in serum bilirubin
(10). Elevated bicarbonate values were
found to differ statistically (p>0.05)
between the quarry workers and the rest
of the volunteer work populations. Sim-
ilarly, elevated ALT values differed sta-
tistically (p>0.05) between the kilning
workers and the rest of the study popu-
lation.

Despite the best of efforts, we simply
do not know yet the ultimate health costs
of overexposure to cement dust. With

Table 1. The ranges of values, and the means of biochemical indicators of health hazards

among different work groups in Nkalagu Cement Factory, Nigeria.

Biochemical parameters Aspartate Alanine Bicarbonate
transaminase (AST) transaminase (ALT) (HCO3-)

Normal range and unit 5–8 iu/I 3–15 iu/I 24–28 mmol/l

Control population (N = 10)

- range 5–10 4–8 21–28

- mean 7.00 + 1.56 6.90 + 1.45 25.80 + 2.15

Work group volunteers

Quarry (N = 10) - range 9–36 8–25 23–34

- mean 22.70 + 10.17 15.70 + 5.08 29.60 + 3.10

Kilin (N = 16) - range 1–43 1–21 28–35

- mean 18.75 + 11.43 12.38 + 5.46 31.63 + 2.53

Loading bay (N = 9) - range 5–60 7–31 28–33

 - mean 28.56 + 18.65 17.22 + 7.84 31.00 + 2.00
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reports and speculations of silicosis and
cancer as consequences of chronic ex-
posure to cement dust, and with the re-
port that cement dusts contain a small
amount of free silica and hexavalent
chromium, reported to be carcinogenic
(12), prolonged monitoring studies may
reveal a wider spectrum of health haz-
ard within the industry.

References
1. Akahara CO. A study of the respiratory dis-

orders of cement factory workers at Nkalagu,
Enugu State. A thesis for the FMCPH. 1994.

2. Theodore B. Effect of occupational exposure
of dust on respiratory system of cement
workers. J. Soc. Occp. Med. 1980;30:31–6.

3. Abrons HL, Petersen MR, Sanderson WT,
Engelberg AL, Harber P. Symptoms,
ventilatory function and environmental ex-
posures in Portland cement workers. Br J Ind
Med 1988;45(6):368–75.

4. Saric M. Occupational and environmental
exposures and non-specific lung disease: a
review of selected studies, Isr J Med Sci
1992;28(8-9):509–12.

5. Lachapelle JM. Industrial airborne irritant
or allergic contact dermatitis. Contact der-
matitis 1986;14:137–45.

6. Kjeldsberg CR. Chemical in injury. In
Pathobiology: an Introduction, Minckler J,
Anstall HB, Minckler TM (eds). The C.V
Mosby Company 324–42p.

7. Oleu UG. Pulmonary function and scrump-
tious of Nigerian workers exposed to cement
dust Environmental Research 1984;33:379–
85.

8. United State National Research Council
(USNRC). Biological markers of pulmonary
toxicology. National Academy Press, Wash-
ington D.C 1989; 179PP.

9. Alakija W, Iywawe VI, Jarikve LN, Chiwuzie
JC. Ventilatory functions of workers at
Okpalla Cement factory in Nigeria. West
African Journal of Medicine,
1990;9(3):187–92.

10. Ezeonu FC, Ezejiofor TIN. Bio indicator of
occupational health hazard in Nkalagu Ce-
ment industry workers, Nigeria. The Science
of the Total Environment, 1999;228:275–8.

11. Gray CH, Howorth PJN. Clinical Chemical
Pathology. The ELBS, Edward Arnold Pub-
lishers Ltd, 9th ed. 1982;263–9.

12. Sofoluwe GO, Schraw R, Ogunmekan DA.
(eds). Principal and practice of public health
in Africa. Vol 1., 2nd edition, University
Press Plc Ibadan, 1996;530pp.

Dr F. C. Ezeonu, Ph.D.
Dept. of Applied Biochemistry
Nnamdi Azikiwe University
P.M.B. 5025
Awka
Nigeria

Introduction
The Gezira is the peninsula of fertile
land between the Blue Nile and the
White Nile (3.3 million feddan). It is
backbone of Sudan’s agricultural land,
mainly utilized for cotton cultivation. In
recent decades the cotton crop has had
many diseases; this has necessitated the
import of pesticides and intensive use
of different pesticides has been record-
ed.

Pesticides have been stored in 14
warehouse stores, with the headquarters
at Gezira. The central store is in the town
of El-Hasahiesa, which lies 145 km
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The Gezira Tomb of
Pesticides

El-Hasahiesa - Sudan

south of Khartoum. During the 1980sh

the yard of this store was full with a huge
amount of expired and unused pesticides
in drums and containers. As there was
no provision for a scientific discharge
system in the scheme for such pesticides,
the Department of Crop Protection
caused an environmental disaster in
1986 by dumping 500 tonnes of expired
pesticides, mainly DDT, in the yard.

From that time on, this area has been
known as “The Gezira Tomb of Pesti-
cides”. The disaster was clearly evident
during the floods of 1988. During this
period, unusual signs and symptoms
were recorded in the store area: unusual
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convulsions and deaths among children;
abortions among pregnant women; atyp-
ical headaches; and others. Cattle and
other animals died (25 cows died dur-
ing one day).  Deaths of frogs and other
small animals were also observed (1).

Efforts have been made to control the
situation. In 1989, the Plant Protection
Department of the Gezira Scheme has
constituted a national committee for dis-
carding the remaining pesticide wastes
contained in the store yard. The com-
mittee suggested two strategies for get-
ting rid of expired pesticides: enclosing
them in a highly scientifically designed
store or burning these pesticides in suit-
able incinerators. The implementation of
both strategies failed because of the high
costs involved.

Alternatively another solution was
tried. It consisted of surrounding and
covering the tomb with a concrete wall
that extends 150 cm under ground and
50 cm above ground, and then surround-
ing the store yard with a wall in order to
control and prevent spilling that would
pollute soil during rainy seasons (2).

Material and methods
A Participatory Rapid Appraisal meth-
od was conducted by means of a multi-
disciplinary approach. It entailed indi-
vidual interviews with the Gezira
Scheme authority’s local physicians and
public health personnel at El-Hassahie-
sa health facilities, group discussions
with the community (formal and infor-
mal leaders, households; male and fe-
male members), use of secondary data
(previous researches, studies, etc.), and
direct observation (1).

Results
The following facts and findings were
revealed:
1. Central pesticide stores lacked sci-

entific design, were not stored and
packed systematically, nor are un-
used or expired pesticides handled
scientifically and systematically.

2. Huge amounts of internationally
prohibited DDT pesticide have ac-
cumulated in the other stores.

3. The tomb is seriously cracked.
4. There is weak awareness of the

problem at both community and
fiscal levels.

5. Children are playing around the
area. Sometimes they use small
amounts of pesticides for fishing,
collecting dead fishes.

6. Large quantities of pesticides in the
yard are stored in more than 120
barrels that are badly corroded by
heat and rains, and would need to
be repacked.

7. The yard and surrounding soil (up
to 400 metres) were highly pollut-
ed with these pesticides as a result
of annual rain leaching these pes-
ticides.

8. Usually rain water running from
this area goes down directly to the
Blue Nile River, which is about 1
km away from the store area.

9. There is a strong and repulsive
smell in the whole area, which is
surrounded by families’ complex-
es.

10. Surrounding communities show
some signs which may be due to
exposure to pesticides: allergies,
running nose, excessive sweating,
etc. In addition, annually during the
rainy season, pesticide poisonings
of children and animals are record-
ed, caused by exposure to polluted
rain water.

Discussion and conclusion
Exposure to pesticides resulting from
unsafe use or storage poses a potential
threat to human health. The long-term
consequences of this exposure may of-
ten go unidentified (4). While industri-
alized countries have been taking sig-
nificant steps to reduce pesticide use, the
use in developing countries is on the
increase (5). The pesticide use and stor-
age dilemma in Gezira agricultural
scheme is a flagrant example.

Lack of awareness of the health haz-
ards of pesticides among Crop Protec-
tion authorities and farmers coupled
with the high expense of solutions for
disposal resulted in the environmental

disaster of dumping the pesticides in
yard stores. A large number of popula-
tion groups, particularly children, al-
ready have long-term exposure to pesti-
cides, the ill effects of which need to be
identified.

Scientific research is required with-
out delay in order accurately to assess
the situation and to suggest and imple-
ment an appropriate intervention to con-
trol the situation. The following aspects
should be studied and urgently ad-
dressed
1. proper correction and preventive

construction of a tomb for the pesti-
cides

2. construction of new stores that wa-
terproof and soil-proof

3. formulation of a safe and cost-effec-
tive system of purchasing pesticides
from abroad

4. design and implementation of a wide-
spread awareness campaign focusing
on farmers, the community and the
authorities

5. encouraging research and innova-
tions in order to discover new and
better use of indigenous resources in
sustainable agricultural production
and for health maintenance (6).
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Introduction
In order for a country to have globally
competitive industrial products, first of
all, it should have well-established in-
dustries with a conducive work environ-
ment and decent work. The country
should also give credence to workers’
safety and health of workers as an ele-
ment of human rights. In the world to-
day, there are countries that have well-
designed occupational safety and health
policy, regulations, and standards, but
their implementation is poor. There are
also countries that have outdated occu-
pational safety and health policies, reg-
ulations, and standards, which are in
need of revisions and amendment. These
problems are common among the Afri-
can countries. Eritrea is no exception;
there are labour laws, but they do not
give pay much attention to workers’
safety and health. They do not allocate
enough human and materials resources
to allow the prevention of occupational
accidents and diseases at the workplace.
In consequence, many countries – in-
cluding Eritrea – suffer considerable
economic losses caused by occupation-
al injuries, diseases, lost production,
damaged property and damaged assets
rather than developing the infrastructure
of occupational safety and healthy at the
workplace in particular, and the infra-
structure of public health, roads, school-
ing in general. The purpose of this study
is, therefore, to show the importance of
safety and health at the workplace.

Background
Eritrea is a young and small country at
the Horn of Africa, with a land area of
about 124,320 square kilometres and an
estimated population, according to Brix-
iova et al (1) , of about 3.9 million. Af-
ter a protracted war with Ethiopia, Erit-
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Does safety and health at
the workplace matter?

rea gained its independence in May
1991, and two years later, following a
referendum, the country was formally
declared an independent state. The Eri-
trean economy, like that of many devel-
oping countries, relies on agriculture.

The Italians and the British, consecu-
tively, had colonized Eritrea for nearly
60 years before it was colonized by Ethi-
opia. During this period, Eritrea was
relatively industrialized. In the 1940s,
despite its small population of less than
700,000 people, the country had more
than 2,000 industrial firms and almost
3,000 commercial firms Ameberg M,
Pederson J. (2).

During Italian colonization, Eritrea
had various labour laws for managing
or regulating industrial firms. The Ital-
ians had labour legislation in Eritrea; for
example, Government Decree No. 181
of 1903 which regulated labour condi-
tions. However, all these laws gave pri-
ority to the protection of Italians resi-
dent in Eritrea.

The period of Italian colonization was
followed by the British Administration
in Eritrea, which had its own labour
proclamation. Although these laws were
to the benefit of foreigners, they were a
little better than the Italian legislation
because in 1946 they included accident
insurance for Eritreans.

The Government of Eritrea pro-
claimed the Employment Act of 1958.
This was a comprehensive Act, but it
was not valid long. It was succeeded by
Ethiopian colonialism and Proclamation
order No. 37 of 1964, which was the first
labour law concerning labour inspec-
tion. Legal notice No. 302 of 1964 cov-
ered minimum labour condition and
Proclamation No. 232 of 1966 covered
safety and health. Labour Proclamation
No. 64 of 1975 was in force until Erit-
rea’s independence.
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Eritrea had been under colonization
by different countries for more than 100
years. After a 30-year armed struggle for
independence, Eritrea gained its inde-
pendence on 24 May 1991. The coun-
try then came up with a new transitional
labour law No. 8/1991.

Challenges facing the
Inspectorate
Most of the big industrial firms in Erit-
rea were established during Italian col-
onization. They served for more than 60
years. The buildings are very old and
do not fulfil acceptable safety and health
standards. These buildings, for example,
have poor lighting and ventilation, there
are no emergency exit doors, the wel-
fare and sanitary facilities, if any, are old
or no longer in use and the machineries
are outdated or improperly installed,
unguarded and produce high noise lev-
els.

During Ethiopian colonization, espe-
cially under the Derghi administration,
the government confiscated all these
industrial firms. This accelerated the
pace at which the establishments wore
out for lack maintenance, nor was any
renewal of the machinery or buildings
undertaken with a view to occupational
safety and heath. Furthermore, when
Eritrea was under colonization, technol-
ogy was transferred from industrialized
countries to Eritrea without any consid-
eration for occupational safety, health
and working conditions. Investors
brought in technology based on econom-
ic or technical criteria only. There were
no occupational safety and health in-
spections at any stage: at the very be-
ginning when an establishment was
planned on paper, it was not checked
whether it accommodated the necessary
safety and health infrastructure; when
construction was in progress, it was not
monitored whether the construction
work was done according to the plan as
far as safety and health were concerned;
and during machinery installationm no
technical advice on safe installation was
given to the employer.

Because of globalization and inter-
connectedness as well as the code of in-
vestment of Eritrea, industrialization is
growing very quickly in Eritrea. Despite
its importance to economic develop-
ment, the situation increases workers’
exposure to hazardous chemicals and
dangerous machinery, and the external
environment is also exposed to hazard-
ous chemical waste.

Lack of adequate information con-
cerning occupational safety and health
and lack of qualified inspectors have
been other drawbacks to the effective
and efficient implementation of occupa-
tional safety and health legislation.

Cost of occupational injuries
and diseases
The total costs of all individual occupa-
tional injuries and diseases affect the
national economic growth because em-
ployers, instead of using the income or
profit for the development of their en-
terprise and the wellbeing of the work-
ers, pay compensation to workers who
were injured or contracted ill health at
work. As Dr. Jukka Takala clearly stat-
ed at the World Congress on Occupa-
tional Safety and Health in Sao Paulo,
Brazil:”It is worse than war at work.”(3)
Each year more than 1 million workers
die from work-related causes world-
wide, and hundreds of millions more are
harmed by their jobs. The annual total
of 1.1 million workplace deaths exceeds
the average annual death from road ac-
cidents (999,000), war (502,000), vio-
lence (563,000), and HIV/AIDS
(312,000). Dr Takala added that:
- Every year 250 million accidents oc-

cur, causing absence from work. This
equals 68,300 accidents every day,
475 accidents every minute, eight
accidents every second.

- Working children suffer 12 million
occupational accidents; 12,000 of
them are fatal. (3)

According to the economic costs of
occupational accidents and ill health are
increasing rapidly: “compensation fig-
ures indicated that approximately 4% of

the world’s gross domestic product dis-
appears with the cost of diseases through
absence from work, fatality compensa-
tion, sickness treatment, disability, loss
of efficiency of co-workers and return-
ing victims, repair of damaged equip-
ment/machinery, spoiled work and re-
training new workers and survivor ben-
efits.”

As shown in Table 1 above, 52 Eri-
trean enterprise employing 8,619 work-
ers reported 551 accidents to the Minis-
try of Labour and Human Welfare in
2003. The total of 551 accidents led to
8 deaths, 27 permanent disabilities and
516 cases of temporary incapacity for
work. Due to these accidents, 61,751
working days were lost. We can only
imagine what the figures would be if all
employers regularly reported the acci-
dents that occur on their premises. One
can understand, therefore, how severe-
ly occupational injuries and illness af-
fect economic growth in Eritrea.

Achievements and strategies
for improving occupational
safety and health at
workplace
Since the transitional labour law No.8/
1991 was proclaimed soon after inde-
pendence, on the basis of very limited
experience, it did not accommodate all
the necessary instruments for the pro-
tection of workers or for the creation of
a healthy and safe workplace. Taking
this into consideration, the Ministry of
Labour and Human Welfare of the Gov-
ernment of Eritrea has been revising the
labour law, applying a tripartite ap-
proach as the guiding principle in creat-
ing the law. This indicates that the Min-
istry of Labour and Human Welfare has
clearly understood the importance of
employee and employer awareness, ac-
ceptance, and participation in the law-
making process. If the social partners
accept and appreciate the purpose and
specifics of the law, they do all they can
to live within its rules and spirit. The
existing (revised) labour law No. 118/
2001 was put under consideration con-

Table 1. Accidents reported in Eritrea in 2003, by consequences

Workers employed in the
establishments (N)

Consequences (N)Establishments
filing reported

Male Female Total Temporary
incapacity
for work

Permanent
disability

Death

Accidents
(total)

Working
days lost
(N)

52 5,705 2,914 8,619 516 27 8 551 61,751

Source: Ministry of Labour and Human Welfare 2003
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cerning the significance of labour courts
and tribunals (the Labour Relations
Board) in order to enable the appropri-
ate appellate system to deal with com-
plex occupational safety and health mat-
ters and other sensitive labour issues.
Also, the law has made clear the impor-
tance of bipartite consultation at the
undertaking level, in order to make oc-
cupational safety and health a part and
parcel of the daily work; this practice
will help to build up a safety and health
culture at the national level.

The Ministry also specifically took
into consideration the participation of
employees in the prevention of occupa-
tional accidents and illness, because they
frequently possess a better understand-
ing of the day-to-day operation of their
machines or workplaces. They may
know how to make it better and safer.
They may know why accidents can or
do happen, even when the management
cannot figure it out.

The Ministry of Labour and Human
Welfare purchased scientific industrial
hygiene monitoring equipment in order
to regulate at the workplace as concerns
reasonably practicable safe and health
exposure levels. With the help of an ILO
consultant, practical training on the ap-
plication of the equipment given to the
Inspectorate in 2002.

The Labour Inspection Division pro-
vided training of trainers for 120 work-
ers from 42 big industrial enterprises.
The topics were: causes of occupation-
al accidents and diseases and their pre-
vention; the impact of HIV/AIDS in the
world of work; the ILO Code of Prac-
tice (4); and how to give first aid when
accidents or illness occur among work-
ers.

The Ministry has the following key
strategies for improving occupational
safety and health at workplace:
• campaigns to promote health and

safety awareness through teaching
instructions, posters, films, video,
etc.

• conduct health and safety surveys/as-
sessments to establish baseline infor-
mation on the status of industrial
health and safety.

• endorsement of training for manage-
ment and employees at tailor-made
courses.

• advise and assist industries to devel-
op and adopt sound policies in line
with the national requirements.

• investigate accidents at workplaces,
to determine effective corrective
measures. At undertakings, conduct
inspections regarding occupational
safety and health and minimum la-
bour conditions.

• hold specially targeted seminars,
workshops, and conferences on the
diverse topical issues in occupation-
al health and safety. Ensure that there
is national consensus by involving
management and employee partici-
pation through group meetings, etc.

• enhance growth of the national econ-
omy through the creation of healthi-
er, safer workplaces and workers
with high productivity and reduced
losses.

• strengthen the clinic found at the un-
dertaking level and transfer first aid
to occupational health services.

Conclusion
Those countries and employers that
work hard to promote workers’ safety
and healthexperience good economic
growth because the workers are safe and
healthy to produce more; “safe workers
produce safe production”. There will be
no work-related absenteeism, sickness
treatment, disability, and survivors’ ben-
efits due to occupational injuries and
illness; or, if there are, they will besmall-
er. On the other hand, employers that do
not give priority or credit to the safety
and health of workers, and countries that
do not enter into commitment to create
safe and healthy workplaces by intro-
ducing improved policies, wider avail-
ability of occupational health services,
improved infrastructure and manpower
and better recording and notification of
occupational accidents and diseases,
will fall victim to occupational injuries
and diseases. As a result, the national
gross domestic product will be greatly
affected. Therefore, the creation of safe
and healthy workplaces is vital for the
economic development of any nation.
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Programme
The IOHA 6th International Scientific
Conference takes place in the Pilanes-
berg National Park, North West Prov-
ince, South Africa in September 2005.
This is organised by IOHA, the South-
ern African Institute for Occupational
Hygiene (SAIOH) and the Mine Venti-
lation Society of South Africa (MVS).

The majority of African countries do
not have trained occupational hygiene
personnel. IOHA 2005 will address this
and sectors such as Agriculture, the In-
formal Sector, Manufacturing and Min-
ing which are important to Africa and
other continents.

Keynote Presentations
Status, Promotion and Development of
Occupational Hygiene in Africa and
Globally; Occupational Hygiene in Ag-
riculture and Mining; Communications
and Information Technology; Global
trends in Occupational Hygiene Educa-
tion and Training; New Developments
in Occupational Hygiene; Silicosis,
HIV/AIDS and TB; WHO/ILO Joint
Effort on OHS in Africa and the WHO
Network of Collaborating Centres in
Occupational Health (WHO CCs) Glo-
bal Work Programme.

Professional Development
Courses (PDCs)
A broad range of PDCs are available
including accessing the Internet for OHS
Information, Control Banding/ ILO
Toolkit, Control of Diesel Emissions
and Airborne Dust; Health and Safety
Management Systems, Epidemiology
and Statistics, Ergonomics, Introduction
to Occupational Health, Occupational
Hygiene Measurements, PIMEX (PIc-
ture Mix Exposure) and Vibration.

IOHA 2005 includes a meeting of the
WHO Network of Collaborating Cen-
tres in Occupational Heath and the 3rd
International Control Banding Work-
shop (3ICBW).
David W. Stanton, for IOHA 2005
Conference President and
Organising Chair
http://www.saioh.org/ioha2005/

The International
Occupational Hygiene

Association (IOHA)

6th International Scientific
Conference (IOHA 2005)

Pilanesberg, South Africa,
19–23 September 2005
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An allergy is a disturbance or re-
action that affects only certain
people when something they are

sensitive to is inhaled, ingested, inject-
ed into the body, or touches the skin. An
allergy is not infection and cannot be
passed from one person to another.
However, children of allergic parents
also tend to have allergies.

Allergic reactions can range in sever-
ity from mild to very serious. The aller-
gic reactions that occur include: itching
rashes, lumpy patches or hives; a runny
nose and itching or burning of the eyes;
irritation of the throat, difficulty in
breathing or an asthmatic reaction; and
allergic shock.

In most cases allergic persons suffer
more in certain seasons, or whenever
they come in contact with the substance
that bother them. Among the common
causes of allergic reactions are: pollen
of certain flowers and grasses; chicken
feathers; dust; kapok or feather pillows;
certain medicines, especially penicillin
injections; the hair of from domestic
animals, such as cats and dogs; mouldy
blankets or clothes; and specific foods,
especially fish, meat and beer.

During my teaching career at a cer-
tain Secondary School, I had a colleague

who was allergic to chalk dust. When-
ever he was writing on the chalkboard,
the skin on his hands became wrinkled
like those of an old man. In conse-
quence, another type of chalk was
bought as a replacement. This new chalk
type provoked no allergic reactions.

Another friend of mine used to devel-
op an itchy skin irritation whenever he
ate the meat of any four-legged animals.
As a result he stopped eating such meat
and now eats chicken meat.

It has been alleged in Zimbabwe that
some cashiers or bank clerks who han-
dled bank notes developed skin irrita-
tion on the hands. This was apparently
due to chemicals with which the bank
notes are processed. When labour in-
spections in selected banks were carried
out here, people who have handled cash
for more than twenty years claimed that
they have had no problems.

In a certain area of Malawi, an aban-
doned bus wreckage was thought to be
the source of what was purported to be
an irritant f ibre. Whenever people
passed by the wreckage, they developed
a skin rash. It was, however, not proved
scientifically that the allergy was caused
by fibres from the wreckage.

Any substances encountered in the
working environment should be identi-
fied with regard to, among others, the
following characteristics: the conditions
of exposure (quantity, volume, concen-
tration, frequency, duration and nature
of exposure, possible absorption by the
skin); and biological studies concerning
the substance in the irritant. It is also
important to know in which sectors of
activity the substance is encountered.
All this is essential for adequate
diagnosis and prevention.
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Allergic reactions in an occupational
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First IOHA Scientific
Conference in Africa

South Africa, September 2005

Call for Sponsors
In line with the conference theme “Pro-
moting Occupational Hygiene in Afri-
ca and Globally” the Organising Com-
mittee for IOHA 2005 seeks sponsor-
ship to bring potential occupational hy-
gienists in African Countries to South
Africa for a one-week fundamentals of
occupational hygiene course prior to

attending IOHA 2005. On returning to
their respective countries they will help
promote occupational hygiene in Afri-
ca. Your valued attendance and support
for IOHA 2005 will assist in achieving
this ideal.

If you are a corporate occupational
hygienist or OHS staff member with
African operations please motivate for
your African occupational hygiene/OHS
staff to attend if appropriate the funda-
mentals of occupational hygiene course
and/or IOHA 2005. Fee paying dele-
gates on the course and at IOHA 2005
will help subsidise others.

If you wish to sponsor one or two Af-
ricans please contact the Conference
Secretary.

We look forward to your support.

David W. Stanton, for IOHA 2005
Conference President and
Organising Chair
Conference Secretary: Tracy Bright-
on, IOHA 2005 c/o MVS, PO Box
93480, Yeoville 2143, South Africa  Tel/
Fax/ TAD: +27 11 487 1073  Email:
minevent@global.co.za

 http://www.saioh.org/ioha2005/
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  1/2005 Ergonomics 28 February 2005

  2/2005 Occupational health and safety 31 May 2005
programmes and management

  3/2005 Occupational hygiene 30 September 2005

Readers are encouraged to submit manuscripts addressing the above themes. Also articles on other topics in the field of
occupational health and safety are welcome.
Please let the Editorial Office know in advance if you are planning to submit a manuscript. Submitted articles will be
published provided there is space in the Newsletter.

Please send the manuscripts to:
Suvi Lehtinen, Editor in Chief
African Newsletter
Finnish Institute of Occupational Health
Topeliuksenkatu 41 a A
FI-00250 Helsinki, Finland
Enquiries E-mail: marianne.joronen@ttl.fi
Fax No. +358 30 474 2548

Themes of the African Newsletter in 2005

Theme Deadline for manuscripts

Text
The maximum length of the typewrit-

ten manuscript is 4–6 pages, includ-
ing all the figures, tables and the list
of references. The maximum length of
Editorial is 1–2 pages; news in brief
may be from couple of lines to one
page. Please send your text both in
printed and diskette form; if possible,
either written in Word or Word Perfec
or by e-mailt.
The manuscripts should be typed with

double spacing (including references
and tables) on one side of the paper,
with wide margins (at least 3 1/2 cm).
Before submitting the typescript,

please check and correct the typing, as
well as the references and numerical
values given in the text. As far as pos-
sible, avoid footnotes and abbrevia-
tions; if abbreviations are essential they
should be defined the first time they
occur and used consistently.
Main heading within the paper should

be clearly distinguished from subhead-
ings.

Illustrations
The illustrations should be in black

and white, or in colours and original
drawings in black ink or in colours.
Number the figures in the order in
which they appear in the text and indi-
cate their position in the margin of the
typescript. In the text, illustrations
should be referred to as Figure I, Fig-
ure 2 etc. Each figure should be iden-
tified by the author’s name, the title of
the article and the figure number. In
cases where it is not obvious, the top
should be indicated. Diagrams and
sketches should be suitable for direct
reproduction and should be sent as sep-
arate original documents too.

Photos and slides
Contributors are encouraged to pro-

vide their articles with photos. For
printing black and white or colour pa-
per copies or colour slides are prefer-
able. Digital photos of high resolution
are accepted (the resolution should be
at least 250–300 dpi, if possible).

References
The author is responsible for the ac-

curacy and completeness of his bibli-
ography.
The reference list should be numbered

and arranged in the order in which they
appear in the text, containing only
those references found in the text. The
references in the text should be indi-
cated with the number in parentheses.
When several references with the same
author(s) are listed, they should be in
chronological order. No unpublished
data should be included in the refer-
ence list; it should be referred to in the
text itself (e.g. “According to the un-
published results of ...” or “In a per-
sonal communication from...”
References to periodicals should in-

clude the authors, title, name of peri-
odical, year, volume, and pages. Those
for books should include authors or ed-
itors, title, publisher, city and year;
those for a section of a book should
contain the authors, title, editors, book
title, publisher, city, year and inclusive
pages.

Instructions for contributors
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