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Occupational noise-induced hearing loss:
The first two cases compensated in India

Noise-induced hearing loss has been a compensable
disease in India since 1948 [Employees State
Insurance (ESI) Act (1948) and the Workmen's
Compensation (WC) Act (1923)], but it was only
in 1996 that the first case was compensated. This
lent official recognition to its occurrence in the
Indian industry. I In contrast, in the last two
decades,' nearly 3 billion dollars have been paid as
compensation for noise-induced hearing loss in
the USA.

The following cases were referred to the
Occupational Health and Safety Centre (OHSC),
Mumbai-a voluntary organization formed in 1988
to conduct surveys at workplaces, organize training
and other educational inputs and assist in obtaining
compensation.

Case 1. A male worker aged 30 years came to the
clinic of OHSC, Mumbai with complaints of
difficulty in hearing certain spoken sounds for the
past 2 years. He was working as an airconditioning
plant compressor operator in a five-star hotel in
Mumbai for the past 7 years. He gave a history of
exposure to noise in the workplace. He could not
give any estimate of the quantitative measurement
of noise at the workplace.

There was no history of acute acoustic trauma,
acute viral infection leading to hearing impairment
or the use of ototoxic drugs taken systemically or
locally. He also gave a history of intermittent
ringing in the ears at the end of the workshift and
of sleep disturbance.

On examination he was normotensive. No
abnormality was encountered during examination
of the ear, nose and throat. An audiogram was
performed using a pure-tone audiometer 24 hours
after he had finished work. This showed bilateral
sensori-neural deafness with a dip at 4000 Hz. A
diagnosis of noise-induced hearing loss was made
and a certificate to that effect was issued. The
disability was calculated to be about 10% as per
standard guidelines."

The above diagnosis and disability assessment
was upheld by the special medical board on
occupational diseases of the Employees State
Insurance Corporation (ESIC), Mumbai and the
patient started receiving compensation from 14
February 1996.

Case 2. The second patient to be compensated for
noise-induced hearing loss in India and the first
from the textile industry is a 35-year-old, working
in the noisy weaving department of a textile mill
for the past 12 years. He, too, had bilateral sensori-
neural deafness. His disability was assessed to be
70%. The diagnosis and assessment by the OHSC
in this case also was upheld by the special medical
board on occupational diseases of the ESIC and
the patient started receiving compensation from
29 September 1997.

Noise-induced hearing loss has a classical
audiogram which shows bilateral sensori-neural
deafness with a dip at 4000 Hz?·'" In young
patients (as in the above cases), with no history of

acute viral infections, intake of ototoxic drugs and
a normal examination, no differential diagnosis
needs to be considered. At later stages, the affliction
tends to involve frequencies on either side of 4000
Hz and still later higher frequencies are involved.
At this stage it would have to be differentiated
from hearing loss due to old age. This can be done
either by proper documentation of the occupational
history of the patient or if the patient has a previous
audiogram which shows bilateral sensori-neural
deafness with a dip at 4000 Hz.·.5 The controversy
is only in the assessment of disability.' The earliest
attempt in laying down of disability guidelines
was made by the American Medical Association
in 1959, where only 500, 1000 and 2000 Hz were
used in the formula. In 1979,3000 Hz was added?
The sole Indian attempt to lay down guidelines for
disability included 4000 Hz also in the formula.'
The use of pure-tone measurement alone does not
adequately reflect the impact of a hearing disability
on an individual's communication abilities. It
should ideally incorporate the assessment of speech
understanding. '

As per Indian laws, a worker presenting with
noise-induced hearing loss and a history of working
in a noisy environment is eligible to receive com-
pensation provided he/she gets a certificate from
any medical practitioner. The affected worker
does not have to prove a cause-and-effect relation-
ship. Why then have so few cases been notified
and compensated in India? Is the working environ-
ment better than that in developed countries? The
reason is probably related to lack of awareness
among workers and medical practitioners. The
undergraduate curriculum in India does not equip
doctors to diagnose occupational diseases and
there are no postgraduate courses in occupational
health in India. Hence, physicians have little
experience of manual work in mines, factories,
workshops or farms." Even western medical schools
devote little time to the teaching of occupational
determinants of disease"

Noise-induced hearing loss, like most occupa-
tional diseases, is a preventable condition. The
noise levels should be controlled and regularly
monitored at the workplace. The permissible expo-
sure limit by Indian laws is 90 db for an 8-hour
shift. Personal protective equipment such as
earmuffs are to be used only if the noise level can-
not be controlled at source. It is important that
audiograms are done annually. Temporary thres-
hold shifts of 10 db at 500, 1000 and 2000 Hz
should be detected and hearing conservation
methods adopted at this stage to prevent permanent
damage.' Also, noise has non-auditory effects on
the cardiovascular and central nervous system
which can cause hypertension, sleep disturbances,
feeling of fear and impaired job performance.

23 May 1998 V. Murlidhar
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Occupational Health and Safety Centre
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Lidocaine-prilocaine cream for cosmetic
ear lobe piercing

All over the world ear lobe piercing is commonly
performed for cosmetic reasons. Earlier, this was
limited to girls and women, but oflate young adult
males also get their ears pierced. In India, it is a
ritual performed in nearly all female children
irrespective of their religion. This procedure is
usually carried out at home or in jewellery shops
by self-proclaimed experts with the child firmly
held by the parent, causing immense mental trauma
and pain to the child. The few children who are
able to go to doctors for this procedure have a
similar fate. Most physicians are reluctant to
administer local anaesthetics to children under-
going cosmetic ear lobe piercing because of the
perception that the procedure is a minor one and
unworthy of analgesia. However, a small number
undergo the procedure under general anaesthesia,
which exposes them to all the associated risks.

I have used EMLA cream for cosmetic ear lobe
piercing in about 30 children and have found it
very effective in making the procedure pain-free.
EMLA is a 5% lidocaine-prilocaine cream (2.5%
lidocaine and 2.5% prilocaine, Astra), which is a
eutectic mixture of local anaesthetics-a mixture
whose melting point is lower than the melting
points of either lidocaine or prilocaine. Lidocaine-
prilocaine cream produces reliable analgesia for
various cutaneous procedures including venepunc-
ture, I lumbar puncture,' vaccinations' and circum-
cision.'

The correct procedure for applying this cream is
as follows: 1.5-2 mg ofEMLA is evenly spread by
a spatula on both the surfaces of each ear lobule
and covered by a semi-permeable dressing for 45-
60 minutes. The dressing is then removed. the skin
cleaned with a dry sterile gauze and then with an
antiseptic solution. The skin is invariably anaesthe-
tized by this time and the ear lobe is pierced with
a sterile surgical needle and a 1-0 silk suture
passed through the ear lobule and tied around it to
form a loop. This is replaced with an ear-ring the
next day. The ear-ring can also be inserted just
after piercing the ear lobule. EMLA decreases the
sensation of pain across intact skin without causing
any irritation. Its analgesic effect has been shown
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to be present up to a depth of 3.5 mm.' Once
applied on both the surfaces of the ear lobule, it
makes the piercing painless as the thickness of the
ear lobule is 2-6 mm. I would recommend this
technique for routine use in ear lobe piercing.

23 April 1998 Anjan Trikha
Department of Anaesthesia

All India Institute of Medical Sciences
New Delhi
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Prevalence and effects of trichomoniasis
in pregnancy

Infection due to Trichomonas vagina lis (T.
vagina lis), a sexually transmitted protozoan para-
site, is prevalent worldwide. 1.2 During pregnancy,
about 20% of infected women are symptomatic. I

However, infection during pregnancy is associated
with premature rupture of mem-branes, preterm
labour, low birth-weight infants and puerperal
fever. I) There is paucity of data on the prevalence
of T. vaginalis infection in pregnant women in
India and its effect on pregnancy outcome.

We studied 300 women (first 25 consecutive
women every day) attending the antenatal clinic
of this tertiary care hospital in southern India.
Samples were collected from the posterior fornix
during speculum examination, using cotton swabs.
These swabs were examined microscopically and
cultured in modified Diamond's medium for T.
vagina lis. 3 Inoculated broths were examined on
alternate days for seven days. In addition, Gram-
stained smears were scored for bacterial vaginosis.'
A marked decrease of lactobacilli morpho types
along with a marked increase in Gram-variable or
Gram-negative morphotypes was considered indi-
cative of bacterial vaginosis. Data related to preg-
nancy and delivery were collected using a question-
naire. None of the subjects had received treatment
for T. vagina lis infection before delivery.

Eighteen (6%; CI 3.3-8.7) women had T.
vagina lis infection. Of these, 12 were detected by
microscopy. Most infected women were asympto-
matic; only 3 complained of discharge (Table I).
Fifty-five women without T. vaginalis infection
also had symptomatic discharge. There was no
difference between the two groups in the proportion
of women with erythema of the cervix and vagina,
signs described to be of use in the clinical diagnosis
of trichomonal vaginitis. While the level of
education in the two groups was comparable, there
was a statistically significant (p <0.00 I) association
between T. vaginalis infection and high parity.
This may reflect a higher risk in women who have
been sexually active for longer periods.

Abnormal bacterial flora suggestive of bacterial
vagi nos is were observed in 8 (44%) of the 18
infected women and in 22 (8%) of the 282 women
not infected with T. vagina lis. Abnormal bacterial
flora were significantly more frequent (RR 7.2;
95% CI 3.1-16.8) in those infected with T.
vagina lis.

Two hundred and sixty-one (87%) women,
including 14 of those infected with T. vagina lis
were delivered in this hospital. There was one
mid-trimester spontaneous abortion, 2 macerated
still-births and 1 fresh still-bitth among these
women. The mother of the fresh still-born baby
had T. vagina lis infection. Data from these four
pregnancies were excluded from calculations for
gestational age and birth-weight.

Premature rupture of membranes occurred 2.95

Features

TABLEI. Outcome of pregnancy in women screened for Trichomonas vaginalis

Trichomonas vaginalis

Positive Negative
(11=18) (n=282)

Mean (SO) age (in years)
Parity >2·
Formal education (in years)
0-5
6-10
>10

Symptomatic discharge
Vaginal pH >5.0
Bacterial vaginosis"
Pregnancy outcome
Number observed
Live-birth
Premature rupture of membranest
Mean (SO) gestation (in weeks):j:
Mean (SO) birth-weight (g):j:

23.3 (7.2) 23.8 (4.6)
4 10

6 52
10 139
2 87
3 55
15 123
8 22

14 247
13 244
6 36

38.9 (1.2) 38.9 (1.4)
3035 (410) 2941 (432)

• P <0.01 t p <0.05 :j: calculated only for live-born babies
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(RR 95% CI 1.5-5.8) times more often in women
infected with T. vagina lis. However, our study
failed to show any increased risk for preterm
labour or low birth-weight infants in the infected
group. In fact, infants of mothers infected with T.
vaginalis had a higher mean birth-weight.

In summary, the prevalence of T. vaginalis
infection in our area is similar to that reported
from other parts of the world. Other than the
significantly higher infection rate in women of
higher parity and the significantly higher risk of
premature rupture of membranes in women with
T. vagina lis infection, no other association was
observed between T. vaginalis infection and
pregnancy outcome. Microscopy alone failed to
identify a third of the women with T. vaginitis.

16 April 1998 Elizabeth Mathai
Arun Muthaiah
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Acid resistance in enteric bacteria

Enteric pathogens share a common route of
infection and should escape destruction by gastric
acid before cl:Jlonizing the intestine. The infective
dose of enteric bacteria varies greatly and this
could partly be due to a difference in theirresistance
to gastric acid.P Therefore, we determined the
acid resistance in enteric bacterial pathogens and
correlated it with their infective dose.

Enteric bacterial pathogens isolated in the
Department of Microbiology, Kasturba Medical
College, Mangalore were used. Ten strains each of
Shigella dysenteriae, Shigellaflexneri, Salmonella
typhi, Vibrio cholerae 01 £1 Tor biotype;
Escherichia coli and two strains each of Salmonella
typhimurium and Salmonella sonnei were studied.
Each bacteri urn was grown in peptone water for 24
hours to achieve its stationary phase. These were
then harvested, washed thrice in sterile physio-
logical saline, finally suspended in saline to match
the turbidity of McFarland 0.5 standard (approxi-
mately l.5x 1O' cells/ml). One ml of this suspension
was inoculated into 9 ml of acidified peptone
water at pH 2.5.
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FIG 1. Per cent survival of S. flexneri, E. coli, S. typhi and V. cholerae after exposure to a
pH of 2.5 for 2 hours

The experimental conditions were based on
those of a normal fasting stomach, a pH of 2.5 and
gastric emptying time of less than 2 hours."
Viable counts were obtained at the beginning and
then at 30-minute intervals by surface plating on
nutrient agar, and per cent survival of the initial
inoculum was determined.' Bacterial strains in
which> 10% of the initial inoculum survived after
exposure to pH 2.5 for 2 hours were considered
acid-resistant. Young bacterial cultures (6 hours
growth) were also used to study the effect of the
growth phase on acid resistance.

All strains of Shigella and E. coli were acid-
resistant whereas all strains of S. typhi, S.
typhimurium were acid-sensitive (Fig. I). V.
cholerae was extremely acid-sensitive «0.0001 %
survival). This varying acid-resistance may be
reflected in the infective dose of enteric bacteria.
Since shigellae are acid-resistant, a few bacilli
may be able to cause infection. Since Shigella spp
and E. coli have many similar characteristics, their
comparable acid-resistance is not surprising. Also,
acid-resistance was observed only in bacteria
belonging to the stationary phase of growth which
may play an important role in the pathogenesis of
shigellosis. After leaving the host, shigellae may
enter the stationary phase in response to the less
favourable external environment. The bacteria are
thus primed for survival during their transit through
the stomach of the infected person and this may be
partly responsible for the low infective dose of
shigella.

10 May 1998 K. Gopalkrishna Bhat
K.Alex

Department of Microbiology
Kasturba Medical College

Mangalore
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Caveats and pitfall in medical research

This is in response to Dr Arunachalam's article on
medical research in India. I Indian research and
researchers have been criticized for their unorgan-
ized and haphazard research over the past few
years. It is clear from the data that there is a mis-
match in the national health priorities and the
actual research being done. However, I differ with
Dr Arunachalam on a number of other statements.

Firstly, I feel that a clinician's primary
responsibility is towards patient care. The yardstick
to measure this activity is certainly not research
publications. An audit of patient satisfaction or

mortality or morbidity audit, as is routinely done
in the United Kingdom, would give a better measure
to criticize doctors! This is not being done in
India. Research and publications are a clinician's
secondary job. According to the Directorate of
Health Services, on 31 December 1991, the ratio
of government doctors to the population served by
them varied from 1:913 in the Union Territory of
Chandigarh to 1:64178 in Orissa.' I fail to under-
stand how anybody can expect a doctor providing
medical care to a population of 64 178 to carry out
any research and publish it.

Secondly, I feel that the lopsided priorities
mentioned by Dr Arunachalam relate directly to
a lack of funds allocated for priority areas. Dr
Arunachalam would do well to look at the funding
available for various research areas and correlate
it with the output. I am sure that he will find a
higher funding in non-priority areas (i.e. cancer
and cardiovascular disorders) than in priority areas.

I also object to Dr Arunachalam's methodology.
The data that he uses (Science Citation Index
1981-85) is outdated. In the past q years things
have changed drastically, many new journals have
been included in the Science Citation Index.

The use of impact factor is also controversial.
Gareth Williams has discussed why a journal's
impact factor should not be used to measure the
quality of a publication.' The reasons cited by him
are:

I. It can conceal large differences in citation
rates for different articles in the same journal.

2. It is determined by an arbitrary mathematical
exercise that is unrelated to the scientific quality
of an individual paper.

3. The impact factor of specialist journals depends
on the speciality itself and on the proportion of
basic research in that subject.Y

From the response to Dr Arunachalam's earlier
article in Current Science':" it is obvious that he
has succeeded in what he wanted to do-generate
a debate.

6 June 1998 Manoj Pandey
Regional Cancer Centre

Thiruvananthapuram
Kerala
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