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SUMMARY
The Médecins Sans Frontiérs (MSF) established basic
occupational health services to diagnose and treat work-
related diseases among tannery, metal, plastics and
garment workers and families in one of the more
polluted areas of the world populated by 600 000
people. In spite of project limitations, an analysis of the
6-month data showed that of the original cohort of
5000, 3200 (64%) came for at least 1 consultation.
Among them, 468 (14.6%) were diagnosed with
suspected work-related diseases as per defined
protocols. Follow-up consultation was performed for
1447 cases of occupational diseases and work-related
injuries. The MSF experience begs the need for
replication of such services in densely populated urban
areas in developing nations like Bangladesh and India,
where no specialty occupational health clinics exist in
primary care but are desperately needed and where
occupational health clinics on factory premises are
exclusive to industry workers and are not accessible to
communities.

CASE PRESENTATION
The unique Médecins Sans Frontiérs Occupational
Health Project in Kamrangirchar and Hazaribagh,
Dhaka.
Médecins Sans Frontiérs (MSF) is an inter-

national humanitarian organisation started in 1971
and works in areas burdened by natural disasters
and large-scale human conflicts in 70 countries.1

Though the mandate of MSF is primarily surgery, it
has recently expanded its operations into acute
emergencies during massive outbreaks of diseases
like HIV/AIDS, cholera, malnutrition and Ebola.1

MSF has been working in Hazaribagh and
Kamrangirchar since 2012,2 and designated those
locations as a man-made disaster areas. Hence, they
decided to intervene to provide basic healthcare to
the suffering population. While the mandate of
MSF is to provide medical assistance to people in
disaster situations like earthquakes and war, this
marks the first time they have intervened in an area
for reasons other than natural disasters or war. The
reason for this intervention developed from the
widespread industrial negligence and apathy of
owners of tanneries and other hazardous material
factories towards a largely migrant population of
∼600 000 labourers with no government health
service. After 40 years of service as an impartial
humanitarian medical charity, MSF began provid-
ing basic occupational health services (BOHS).

The workers’ plight in Bangladesh is similar to
the plight of those working in other developing
economies such as India. The Rana Plaza disaster,
in which thousands of garment worker women
were restrained like slaves and either died or
became disabled, is a microcosm of how labourers
and their families are exposed to extreme risks in
their environment.3 Migrant labourers and their
families stream into the city of Dhaka daily to work
in one of the more toxic hotspots of the world at
Kamrangirchar–Hazaribagh (see figures 1–6).4 5

MSF provided diagnosis and treatment services
to the cohort of 5000 workers in a BOHS situated
in the community. Four main clinics were located
in the centre of a community tied to tannery, plas-
tics, garment and metal factories (see figure 7). The

Figure 2 Workers handling raw leather treated with
chemicals at the Hazaribagh tanneries, Dhaka.

Figure 1 Workers without personal protective
equipment immersed in a tank full of chemicals during
the process of tanning at the Hazaribagh tanneries,
Dhaka.
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selection was equally divided among the 4 industries with 1250
each from the tannery, garment, metal and plastics industries.
The criteria were the willingness of the owner to use the MSF
health facilities and allow the worker 30 min during the day for
a health consultation. The diagnosis, treatment and investiga-
tions were free. Investigations were contracted out to a local
laboratory. Secondary and tertiary level treatment was by refer-
ral to public hospitals in Dhaka, and any expenses incurred
from this are reimbursed. A basal chest X-ray, complete blood

counts and renal and liver function tests were performed for all
the workers present for consultations. The staff (total 80) con-
sisted of 6 doctors, 14 nurses, 34 outreach workers (ORWs), 4
laboratory assistants, 15 registers and 6 cleaners headed by an
international expert in occupational medicine. We conducted
training in occupational medicine every week for all the staff.
The training consisted of hands-on training (eg, audiometer),
didactics lectures, field visits, and case presentations and discus-
sions. The initial diagnosis was made by the expert, and follow-
ups were performed by the other doctors and nurses using the
same criteria.

GLOBAL HEALTH PROBLEM LIST
▸ Industry workers and their families in developing countries

suffer work-related diseases, trauma and death in the
tannery, metal, plastics and garment industries.

▸ There are no specialty occupational health clinics in primary
care in these areas, leaving workers and family members at
risk for work-related diseases, trauma and accidents to go
without treatment for the adverse effects of industrial
operations.

GLOBAL HEALTH PROBLEM ANALYSIS
Global statistics
Authors of the global report of empirical assessments of the
causes of death state that there are no authentic data available
from India, and, hence, the mortality and morbidity cannot be
computed with accuracy.6 Reliable country-wide data on occu-
pational diseases are not available from most of the countries of
the world.7 Hence, it is not surprising that there are no authen-
tic data on the number of work-related diseases and accidents in
India. Nevertheless, many authors have attempted to extrapolate
small studies into larger, national-level data which is fraught
with uncertainties and underestimates.7–10 In India, it is esti-
mated that there are ∼20 million occupational diseases with an
estimated 1 million deaths resulting from disease. It is also esti-
mated that there are ∼17 million occupational accidents with
50 000 accident-related deaths each year in India.7 9 Similarly,
another study extrapolating data from Thailand calculated that
11.47% of mortality from injuries are due to work-related
trauma. The study concluded that, of the working population of
the world (∼3 billion), 3.5 years of healthy life is lost per 1000
workers. The authors of that study believe the results are an
underestimation of actual mortality.11 Ten million people are

Figure 4 A child metal worker is exposed to toxic metal dust in
Kamrangirchar, Dhaka.

Figure 3 A tank in one of the tanneries of Hazaribagh, Dhaka,
contains a conglomerate of chemicals.

Figure 5 Women plastic workers with no protective equipment rinse
plastic materials in acid.

Figure 6 Workers with no protective equipment process the waste
from the tanneries as poultry feed.
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affected by mining activities in India.10 Infants and children are
brought to the site by their mothers, exposing developing lungs
to hazardous dust. The families live close to the mines, leading
to silicosis and tuberculosis due to primary and secondary
exposure. The nearest health facility is many miles away. In
summary, the majority of people in the community are workers
and family members who are at risk of work-related diseases
and accidents. To the best of my knowledge, India does not
have a dedicated specialised occupational health clinic estab-
lished in a primary care setting.

Risk factors
Risk factor assessment on a global scale is severely limited; even
in developed countries, data are available only for a limited
number of diseases.12 The WHO report did not estimate the
vast population of workers in the informal sector (eg, workers
under age 14) in developing countries like India. Nevertheless,
the report provides insight into the risk factors affecting half of
the worlds’ working population. Of the nearly 100 occupational
diseases classified in the International Classification of Diseases

(ie, ICD-10), the report provided insight into the contribution
of work-related risk factors for the following major occupational
diseases: low back pain (37%), work-related asthma (11%),
hearing loss (16%), chronic obstructive pulmonary disease
(COPD; 13%), lung cancer (9%) and leukaemia (2%).12 The
main cause of death due to occupational risk was injury (41%),
followed by COPD (40%), and lung cancer (13%).12 The WHO
report estimated that occupationally acquired lung cancer com-
prises 10.3% and leukaemia comprises 2.4% of all cancers.13 A
WHO report on environmental risk contribution to neuro-
psychiatric diseases based on the opinions of 100 experts
showed that 13% of risk fraction is associated with migraine,
Parkinson’s disease, Alzheimer’s disease, depression, epilepsy
and migraine.14

In summary, the majority of workers and families living in
developing communities are at risk from developing diseases
and injuries due to occupational and environmental exposures.
Most of them live in crowded urban communities and develop
work-related diseases or suffer unintentional injuries related to
their occupations.

Figure 7 Hazaribagh (red outline) and Kamrangirchar (blue outline). The locations of the clinics and the main industries they serve are (A)
Hazaribagh, tannery; (B) Aminbagh, garments; (C) Huzurpada, metals and plastics; and (D) Thoda, plastics and metals.
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Kamrangirchar and Hazaribagh urban slums, Dhaka.
Kamrangirchar is not officially part of Dhaka city but is an
urban slum with a population of around 600 000 people with
no government structures.2 Hazaribagh has around 250 tanner-
ies which are 30–35 years old and discharge 6000 m3 of toxic
effluents and 10 t of solid waste daily.15 WHO reports that 90%
of the workers and families living there die within 50 years of
age, suffering from diseases of occupation and environmental
toxicity, including chronic dermatological and lung diseases.16

Apart from heavy metals like chromium, cadmium, lead and
mercury, a conglomerate of chemicals are discharged by the tan-
neries into the environment. Workers aged 8 and older are
soaked to the skin, breathing the fumes for most of the day and
eat and live in these surroundings throughout the year. Personal
protective equipment are not provided (figures 1–2 and 4–6).
The main chemical exposures are formaldehyde, hydrogen
sulfide, sulfuric acid, ammonium sulfates, ammonia, sodium
chlorite, sodium chloride, non-ionic wetting agents, waxes,
dyes, emulsions, pigments, binders and liquors (figures 1–3).
Solid waste from the tanneries are processed as poultry feed
(figure 6).15 17

The other major industries in Kamrangirchar are plastic recyc-
ling, garments and metals. In these, there are complex risk
hazards from cotton dust, heavy metals, and chemicals like
mercury, phthalates, acids, and dioxins, and ergonomic hazards
(figures 4 and 5). The major risk factors are listed in table 1.
Medical care is provided by pharmacies and a few non-
governmental organisations. From 2013 to 2015, MSF mapped
the area and decided to treat a dedicated cohort of 5000
workers. They appointed an international expert to plan, organ-
ise and run the project in June 2015.

Outreach workers
ORWs are very important in primary care.18 They played an
important role in the MSF project in enabling labourers to seek
medical help for acute and chronic work-related diseases.

Nurses and doctors
Like in India, there is no formal postgraduate teaching in envir-
onmental and occupational health for nurses and doctors in
Bangladesh. Moreover, bias exists in not being able to diagnose
an occupational disease.19 They need training on a daily basis,
and the work-related disease diagnosis and treatment needs to
be validated. More importantly, the nurses and doctors need to
visit the workplace to understand that work-related disease

correlates occupation. Even nurses and doctors working in this
hazardous environment can develop industry-specific diseases.20

Equipment and medicines
Audiometers and spirometers needed to be procured and
installed, and protocols needed to be developed. While there
are no special medications for work-related diseases, doctors
needed clear protocols for treatment. For example, if physicians
did not diagnose conjunctivitis as allergic and work-related, they
might treat the condition with antibiotic eye drops instead of
antihistamines.

Diagnostic criteria
The suspected work-related diseases are the ones listed in the
US Department of Labour, Occupational Safety and Health
(OSH) classification and in the International Classification of
Diseases, work-related diseases (ICD 10).21 22 Lung diseases
were diagnosed based on work history, clinical history, asso-
ciated morbidity (especially tuberculosis) and symptoms and
signs including the presence of Rhonchi in suspected occupa-
tional asthma, medications history (including relief of symptoms
from bronchodilator use).23 24 PFT is needed for confirmation.
Skin diseases were diagnosed by work history, inspection, palpa-
tion and temporary relief with treatment. Patch tests were not
performed due to the infeasibility to isolate the offending chem-
ical(s), and they can potentially cause an irritant reaction for
which the worker needs cessation from exposure. Moreover, the
aim of a patch test is to treat the person with avoidance of
further exposure which is not an option for the worker. He will
continue to work 7 days a week, 365 days a year until death or
disability. Allergic conjunctivitis, allergic rhinitis, lower back
pain and irritable bowel disease were diagnosed by standard
guidelines.25–28 Injuries were recorded in a separate proforma
and treated accordingly. Peptic disease was diagnosed based on
classical symptoms of epigastric pains relieved or aggravated by
food and/or signs of epigastric tenderness. Malaise and pruritus
were diagnosed after a detailed occupational history and basic
investigations to rule out comorbidities. The noise-induced
hearing loss was diagnosed on occupational history and by an
audiometry showing classical bilateral sensorineural deafness.29

Results
Diagnoses of work-related disease started emerging after
6 months. The collated data at the 6-month mark showed that
3200 (64%) of the original cohort of 5000 had come for

Table 1 Major risk factors and work-related diseases*

Industry Hazards Work-related disease

Tannery Chromium, sodium sulfite and basic chromium sulfate including non-ionic wetting
agents, bactericides, soda ash, CaO, ammonium sulpfide, ammonium chloride and
enzymes. Others are sodium bisulfate, sodium chlorite, NaCl, H2SO4, formic acid,
sodium formate, sodium bicarbonate, vegetable tannins, syntans, resins,
polyurethane, dyes, fat emulsions, pigments, binders, waxes, lacquers and
formaldehyde

Injury, contact-dermatitis, work-related asthma, reactive airway
dysfunction syndrome due to acute inhalation of chemicals, acute
and chronic effects of chemicals

Plastic recycling Hydrogen chloride, formaldehyde, styrene, acrolein, acetone, phenol, butadiene,
other alkanes and alkenes, bisphenol A, butane, cadmium, phthalates, mercury, lead
dioxins, polyvinyl chloride, heat, electric shock

Injury, work-related asthma, acute and chronic effects of chemicals

Metal Noise, aluminium, copper, lead, iron, heat, chromium, asbestos, electric shock, light,
heat and ionising radiation

Injury, noise-induced hearing loss, corneal injury, blindness, metal
fume fever, acute and chronic effects of metals

Garment Cotton, noise, dyes and chemicals used in printing Injury, byssinosis, noise-induced hearing loss, acute and chronic
effects of chemicals

*Ergonomic factors due to cramped, dimly lit spaces, wet floors, absent ventilation, a lack of toilet and water, long hours of work and food contamination are common hazards to all
the four categories of work listed in the table. Moreover, specific hazard depends on the type of raw material used in plastic recycling and metal scraps in metal work processes.
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consultation. Among the 3200 workers who were consulted,
2843 were men, and 357 were women. Female workers came
from the plastic and garment industries only. Workers do not
possess birth certificates and do not know their exact age.
Moreover, child workers are told by the management to report
their ages as 14 to escape legal issues. Therefore, the entries of
age in the database are not accurate.

Of the original cohort of 5000, 3200 (64%) came for at least
1 consultation. Among them, 468 (14.6%) were diagnosed with
suspected work-related diseases, and 30 (0.9%) had work-
related injuries. Follow-up consultation was performed for 1447
cases of occupational diseases and work-related injuries. The
audiometer and spirometer arrived during the last month of the
6-month period. The clinics were open only 4 days in a week
and only during regular working hours. If the clinics were open
every day and available during after-work hours, the number of
cases diagnosed as work-related would likely be higher.
Nevertheless, the above data show that, in a cohort of working
people in a dense urban community, there would be many occu-
pational injuries and/or diseases that need to be treated at
primary care. The number of cases diagnosed as work-related
should positively correlate with increased and focused work by
ORWs, daily available clinic hours, access to the clinic during
non-industry working hours and further training of nurses and
doctors. The diseases diagnosed and treated at the clinic are
shown in table 2, which shows the major diseases are contact
dermatitis, work-related asthma, peptic disease, low back pain,
malaise and injuries. The majority of the cases of contact derma-
titis were from the tannery (72%). Occupational asthma was
mainly detected in the plastics (40%) and tannery (45%)
workers. Since the audiometer only arrived in the final month
of the period analysed, the number is small; the two cases noted
were from the garment industry.

The above data show that work-related diseases are common
in a densely populated urban community and need a specialised
clinic within the context of primary care to correctly diagnose
and treat such diseases. The WHO established and outlined the
standard BOHS in 2005.30 In India as well as in Bangladesh,
there are no specialised occupational health clinics in the

primary care setting.8 31 The concept of BOHS is exemplary in
its simplicity. Briefly, BOHS integrated in the primary care
setting should be financed by the public sector and provided to
all working people in the community irrespective of the type or
location. The MSF experience also highlights the importance of
providing these services for labourers’ families whose lives are
interlinked with work and the environment.32

Learning points

▸ Work-related diseases and accidents frequently occur among
workers and families in densely populated urban
communities in developing countries like Bangladesh and
India, where the majority of work is informal, and the entire
population is exposed to multiple hazards at the workplace
and from exposure to the environment.

▸ Basic occupational health services (BOHS) integrated into the
primary healthcare setting will benefit workers and families
by diagnosing and treating occupational diseases at a clinic
situated within the community.

▸ BOHS is to be provided to all workers and their families
irrespective of the type and location of the work. BOHS
should be financed by the public sector and integrated into
the primary healthcare structure.

▸ Much needed data on occupational diseases and accidents
will be generated at the community level.
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