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Profile of acute poisoning cases
presenting to health centres and
hospitals in Oman
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ABSTRACT A simple pro forma was used for a retrospective study of poisoning cases at 45 health institu-
tions in Oman during January—December 2000. No deaths were recorded among 2009 cases of acute
poisoning. A quarter of all cases (55.8% of paediatric cases) were children aged 1-4 years. The largest
category (59.5%) was animal bites and stings: 25.4% undiagnosed, 19.7% scorpion stings, 7.6% bee, spider
or wasp stings and 6.8% snake bites. Next highest (38.5%) was ingestion of substances: 18.2% pharma-
ceuticals, 8.2% food and 4.7% household products. Most drug-related cases were due to paracetamol.
Suicide attempts were recorded for 6.0%. Collection of poisoning data through a central registry system is
needed for the implementation and future assessment of prevention programmes.

Profil des cas d’intoxication aigué se présentant dans les centres de santé et les hdpitaux a Oman
RESUME Un simple formulaire type a été utilisé pour une étude rétrospective des cas d'intoxication dans
45 établissements de santé @ Oman de janvier a décembre 2000. Aucun décés n'a été enregistré parmiles
2009 cas d'intoxication aigué. Un quart de tous les cas (55,8 % des cas pédiatriques) concernait des enfants
agés de 1-4 ans. La catégorie la plus importante (59,5 %) était celle des morsures d’animaux et des pigdres :
non diagnostiquées 25,4 %, piglres de scorpions 19,7 %, piqlres d’abeilles, d’araignées ou de guépes
7,6 % et morsures de serpents 6,8 %. La catégorie qui venait tout de suite apres (38,5 %) était I'ingestion de
substances : produits pharmaceutiques 18,2 %, denrées alimentaires 8,2 % et produits ménagers 4,7 %. La
plupart des cas d'intoxication associée a des médicaments étaient dus au paracétamol. Les tentatives de
suicide concernaient 6,0 % des cas. Le recueil de données sur les intoxications au moyen d’un systéeme de
registre central est nécessaire pour la mise en ceuvre de programmes de prévention et leur évaluation
future.
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Introduction

Poisoning is an important health problem in
every country of the world. Occupational
exposure to industrial chemicals and pesti-
cides, accidental or intentional exposure to
household and pharmaceutical products
and poisoning due to venomous animals,
toxic plants and food contamination, all
contribute to morbidity and mortality.
However, the magnitude of the problem,
the circumstances of exposure and the
types of poisoning vary from country to
country. The variables include the degree
of industrialization and urbanization, the
type of agricultural activities and the avail-
able medical facilities and expertise to pre-
vent and manage toxic exposures.

The health impact of chemical expo-
sures and poisoning is well recognized in
most industrialized countries, where chem-
ical safety and poison control programmes
are established. The Toxic Exposure Sur-
veillance System (TESS) data, compiled by
the American Association of Poison Control
Centers, for example, provides evidence
about toxic exposures and subsequent
health effects throughout the United States,
and is utilized to identify emerging hazards,
to focus prevention and education pro-
grammes and to guide clinical research and
training [1]. In contrast, most developing
countries have not yet fully recognized the
risks posed by chemicals on human health
and the environment. One reason is the lack
of sound national epidemiological data on
toxic exposures and poisoning. Some case
studies and hospital-based retrospective
and prospective studies have documented
poisoning-related morbidity and mortality
and the changing trend of chemical expo-
sures [2-6]. However, such data remain in-
sufficient to guide decision-makers in
developing preventive and management
strategies at country level.

The Sultanate of Oman, with a popula-
tion of 2.4 million, has undergone a rapid
economic growth in the last 3 decades,
with diversification from an oil-based
economy to other industries, agriculture
and fishing. In the process, more chemi-
cals and commercial products are being
imported and used, thus exposing the pop-
ulation to the increased risk of occupation-
al, accidental and intentional poisoning.
This is in addition to the existing risks of
poisoning from venomous animals, food
contamination, pharmaceuticals and tradi-
tional remedies. The data on clinical case
registration, compiled in the Ministry of
Health (MOH) based on the ICD-10 sys-
tem, shows significant morbidity due to
poisoning and toxic exposures in every re-
gion of the country [7]. However, the cur-
rent system of data collection is inadequate
to provide complete epidemiological infor-
mation. As poisoning is classified with inju-
ries, the data accounts only for accidental
exposures. There is no information on the
circumstances of exposure, type of chemi-
cals involved and severity of poisoning. A
large number of exposures are due to un-
known substances. The data do not allow
for an assessment of the available diagnos-
tic and treatment facilities and expertise at
each health care level.

In view of the high incidence and mor-
bidity due to toxic exposures and growing
risk of chemical accidents and environ-
mental contamination in Oman, the country
plans to initiate chemical safety and poison
control programmes. Sound epidemiologi-
cal data on the toxic risks is essential for
planning the activities of the poison control
centre in a rational way. This 1-year retro-
spective study of poisoning cases was con-
ducted to generate necessary data to help in
evidence-based decision-making related to
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prevention and management of toxic expo-
sures and poisoning in Oman.

Methods

The Sultanate of Oman is administratively
divided into 10 health regions with 59
wilayat. Each health region has an upgrad-
ed regional hospital and an office of the Di-
rectorate General of Health Services to
strengthen decentralization of health ser-
vices. Each region provides primary, sec-
ondary and tertiary health care to the
population, through primary health centres,
extended health centres and secondary and
tertiary care hospitals. Four MOH referral
hospitals catering to different specialties
are located in Muscat, where patients are
referred from the regional hospitals. Each
wilayat hospital provides health services to
about 30 000-50 000 people in the region.
They have 10-20 inpatient beds with poly-
clinic facilities. These hospitals are well
connected to the regional hospitals for re-
ferral and administration. The local hospi-
tals have more bed strength and extended
facilities than wilayat hospitals. Extended
health centres (6/114 health centres) pro-
vide 24-hour polyclinic facilities.

The director general of each region was
contacted by phone and informed about the
aims and objectives of the study and their
role in the project. The pro formas were
then faxed to the regional office, and fur-
ther faxed to various health centres and
hospitals in the region to supply the neces-
sary information. The follow-up and col-
lection of pro formas was carried out by
representative health workers or sanitary
inspectors from each region.

Forty-five health institutions were se-
lected to cover primary, secondary and ter-
tiary levels: 4 MOH referral hospitals in
Muscat (Royal Hospital, Khoula Hospital,

Al Nahdha Hospital and Ibn Sina Hospital),
7 regional hospitals, 3 wilayat hospitals, 16
local hospitals, 10 health centres, 3 extend-
ed health centres, and 2 other non-MOH
referral hospitals (Sultan Qaboos Universi-
ty Hospital and the Armed Forces Hospital).

A simple 1-page database pro forma
was prepared to collect information about
each poisoning case treated at each institu-
tion during the period January—December
2000. The parameters included in the pro
forma were: name of the patient, age, sex,
type of poison, mode and route of expo-
sure, time since exposure, management
outside hospital, presenting symptoms, ex-
amination, investigations, treatment and
outcome.

The medical officers of all the hospitals
were contacted by telephone and were in-
formed about the aims and objectives of the
study, their role and responsibility in the
project and about the various terms used in
the pro forma. In addition, representative
health workers or sanitary inspectors from
all 10 regions of the country were invited to
the Directorate of Environmental Health
and Malaria Eradication and were briefed
about the importance of data collection and
the terms used in the pro forma. These
workers helped in the follow-up and collec-
tion of pro formas. Representatives at the
Royal (the main general referral hospital),
Sultan Qaboos and the Armed Forces hos-
pitals were personally contacted and
briefed about the study before the pro for-
ma was handed over. A time period of 3
months was allotted for sending back the
completed pro formas. When there was no
response or incomplete information re-
minders were sent.

The pro formas received from individu-
al hospitals were analysed and the data was
then computed to provide region-wide and
nationwide information on the incidence of
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poisoning, age and sex of patients, mode
and route of exposure, regional variations,
and the expertise and facilities available for
managing poisoning cases at each health
care level.

Results

Data from primary and secondary
health care levels

Of 45 health institutions included in the
study, 40 sent data about poisoning cases,
while 5 reported having no poisoning cases
during the study period. Data from 2 hospi-
tals and 1 extended health centre (n = 513
cases) were excluded because of incom-
plete information. Analysis of the data was
made on a total of 2009 poisoning cases
during the year.

The age distribution was analysed
among the 1569 poisoning cases where the
patient’s age was specified (440 sheets
coded ‘A’ for adults were excluded). Of
these cases, 867 (55.3%) were adolescents
and adults aged 13-76 years and 702
(44.7%) children aged 6 months—12 years
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(Figure 1). Further analysis showed poi-
soning between the ages 1-4 years consti-
tuted 55.8% of the paediatric cases. More
of the cases were male than female
(936:633, a M:F ratio of 1.5:1), especially
among children (445:257). Due to lack of
information about the occupation and ad-
dress of the patients in the submitted pro
formas, the rate of poisoning in relation to
socioeconomic status, occupational expo-
sure or rural/urban residence, could not be
analysed.

The route of exposure was skin contact
from bites/stings from venomous animals
or insects in 59.5% of the 2009 cases or
ingestion of substances in 38.5%. The
route of exposure remained unknown in 41
cases (2.0%) (Table 1). Ingestion of sub-
stances was recorded as accidental for
32.0%, and intentional (suicidal attempts)
for 6.0%.

Poisoning was categorized into 10
types, based on the ICD-10 with slight
modifications. The largest category was
poisoning due to unknown animal or insect
bites (25.4%), followed by scorpion stings

<1 14 59 10-12 1319 2029 3039 >40

Age groups (years)

Figure 1 Age distribution of 1569 poisoning cases
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(19.7%) and ingestion of pharmaceutical
substances (18.2%) (Table 1). Pesticide
poisoning was rare (1.9%).

Analysis by age showed that the maxi-
mum number of poisonings in adults were
for unknown insect bites and stings
(30.0%) and scorpion stings (26.0%). The
highest proportion of poisonings in children
were due to ingestion of pharmaceutical
substances (27.0%), whereas only 13.5%
of adult cases were due to pharmaceuti-
cals. Of the paediatric cases, food poison-
ing was recorded in 12.0%, exposure to
household products in 8.5% and kerosene
in 7.0%, compared with 5.5%, 2.5%, and
0.2% respectively in adults.

The incidence and types of poisonings
varied across the 10 regions (Table 1).
However, similar types of poisoning cases
presented at primary and secondary health
care levels in each region, suggesting a role
for geographical and climatic factors. For
example, the highest incidence of snake-
bites was recorded in Dhofar region

(26.5% of all snakebites) and poisoning due
to scorpion stings was extremely high in
Dhahirah (63.9% of scorpion stings). Mus-
cat region had the highest number of cases
due to poisoning from pharmaceuticals
(41.4% of pharmaceutical exposures) and
household products (36.2% of household
exposures). Insect bites categorized as
‘unknown animal/insect bite’ were greatest
in North Batinah region (52.4% of all un-
known bites).

Data from referral hospitals

The Royal Hospital and Sultan Qaboos Uni-
versity Hospital sent complete data on all
poisoning cases admitted: 159 and 65 re-
spectively. The other national referral hos-
pitals either had no poisoning cases or a
few cases that were computed with the na-
tional data reported above.

More of the cases admitted to the Royal
Hospital were children than the University
Hospital (Table 2): 43% versus 26% in the
age 1-4 years, all accidental poisonings.

Table 2 Demographic data of poisoning cases treated at 2 referral hospitals in Oman

Variable Royal Hospital (n =159) Sultan Qaboos University
Hospital (n = 65)
No. % No. %
Sex
Male 91 57 32 49
Female 68 43 33 51
Age group (years)
Adults >13 68 43 43 66
Children <1-13 91 57 22 34
Children 1-4 69 43 17 26
Type of poisoning
Ingestion of pharmaceuticals 100 63 40 62
Ingestion of pesticide/kerosene/
household and industrial products 36 23 16 25
Bites/stings/other 23 14 9 14

n = total number of poisoning cases.
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Adult poisonings due to pharmaceuticals
were the most common category in both
hospitals: 63% in the Royal Hospital and
62% in the University Hospital. Most of
these cases were suicide attempts (80% in
the Royal, 90% in the University Hospital)

The types of drug poisoning in these
hospitals are shown in Table 3. Paraceta-
mol poisoning was the most frequent cate-
gory of drug poisoning with the 30 cases

constituting 21% of total pharmaceutical
poisonings (n = 140). Of these 30 cases,
14 were children and 16 were adults.

Treatment and outcome

Data about the treatment and outcome of
poisoning cases suggested that the diag-
nostic and treatment facilities at primary
care level are inadequate. Primary care cen-
tres reported administering anti-snake ven-

Table 3 Pharmaceutical products ingested by poisoning
cases treated at 2 referral hospitals in Oman

Pharmaceutical Royal Hospital
(n =100)

product
No.

%

Sultan Qaboos University
Hospital (n = 40)
No. %

Paracetamol 18
Other NSAID
Antidepressant

=
w

Antipsychotic
Antiepileptic
Anti-anxiety
Opioids
Antihypertensive
B-agonist
Anticoagulant
Antitussive
Antidiabetic
Anti-allergic
Antispasmodic
Antibiotic
Hormone
Tonic

Iron

Purgative

Skin cream
Combined

ga B A WO A O OTN WO RFRP DNPEFEPFDNSNWWOOGOO

Unknown

18

=
P A WD O OOON WO R NEPDNSNWWOOO O W

[6)]

=
N

30

=
o o1

O O Ul W 0 W O O O ©o o u

P WO O OO0 ONRF WERPROOOOONSMDNO
P
al

o W O O

n = total number of pharmaceutical poisoning cases.
NSAID = non-steroidal anti-inflammatory drug.
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om and hydrocortisone injections in 90%
of the snakebite cases even in the absence
of systemic symptoms and positive labora-
tory findings. Though coagulation profiling
was done at some centres, renal function
tests were rarely done. The scorpion sting
cases were treated by local infiltration of
xylocaine and oral administration of antihis-
tamines and analgesics. Blood pressure
was rarely measured in these cases. Undi-
agnosed cases of insect bites were treated
as scorpion stings.

Gastric lavage was carried out at both
primary and secondary care levels for all
cases of gastric poisoning, including kero-
sene ingestion. Activated charcoal and anti-
dotes were usually not available at primary
care level. Most of the drug and pesticide
poisonings presenting to primary care facil-
ities were referred to secondary level hos-
pitals, indicating inadequate facilities and
expertise to manage these patients. Never-
theless, initial supportive care facilities are
available in primary care. The secondary
level hospitals have antidotes such as
naloxone, atropine, pralidoxime (2-PAM)
and activated charcoal; however, the facili-
ties for monitoring blood levels of drugs
and some of the important antidotes such
as N-acetyl cysteine are not available.

No poisoning-related deaths were re-
corded in any of the hospitals or health cen-
tres over the 1-year period of the study.

Information from the Royal and Univer-
sity Hospitals suggest that the experience
and facilities to manage poisoning cases are
adequate in both referral hospitals.

Discussion

Acute poisoning is an important clinical
emergency and contributor to morbidity
and mortality [8]. Early diagnosis, treat-
ment and prevention is crucial in reducing

the burden of poisoning-related injury in
any country. Baseline epidemiological data
depicting the susceptible groups in the
community, high-risk circumstances, toxic
risks, and the availability of diagnostic and
treatment facilities are essential to evolve
strategies for strengthening poisoning pre-
vention and management at all health care
levels. The present study was undertaken
to generate such data for planning poison
control activities in Oman.

The study recorded 2009 cases of acute
poisoning treated at primary, secondary
and tertiary health care institutions during a
1-year period. The number is close to the
number of inpatient cases of poisoning
(2342) recorded by the Omani MOH in the
same year [7]. However, since not all insti-
tutions participated in the study and some
were excluded for not submitting complete
information, our data does not depict the
actual countrywide incidence, which
would in fact be much higher. Moreover,
poisoning cases treated as outpatients were
not accounted for, as complete records
were not available. The national health sta-
tistics showed the number of outpatients
treated for poisoning in the same year was
9646 [7]; these data are also unreliable as
there was overlap between inpatient and
outpatient numbers, a sampling method
was used for outpatient data collection and
poisoning was classified with injuries. Nev-
ertheless, all the data indicates that poison-
ing and toxic exposures are a significant
health problem in this country. Further-
more, non-availability of records and in-
complete information about the cases
suggests the need for harmonized data
sheets for collection of poisoning data
through a central registry system, from in-
patient, outpatient and emergency depart-
ments of all hospitals and health centres in
the country.
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Interestingly, there were no poisoning-
related deaths among the 2009 inpatient
cases in our study. The national health sta-
tistics recorded only 8 deaths from poison-
ing during the year, 7 of whom were drug
abusers [7]. Such low mortality indicates
good supportive care and quick referral to
tertiary care hospitals. This is apparent
from the records of the 2 referral hospitals.
A report from one of these hospitals
showed that there were no deaths in 1999;
however, high morbidity was indicated by
78% of the poisoning cases admitted for 1—
10 days occupying a total of 134 bed days
with an average lodging cost of US$ 5550
excluding medical care costs [9]. A recent
4-year prospective hospital-based study
from Sultan Qaboos University Hospital re-
vealed that 73% of poisoning cases were
admitted to hospital, for periods ranging
from 1-175 days, further confirming the
high poisoning-related morbidity in this
country [10]. The only comparable nation-
wide hospital data available in the literature
is from Sri Lanka for the year 1994, where
total hospital admissions and deaths due to
poisoning were 55 079 and 2283 respec-
tively. The very high mortality (4%) in Sri
Lanka was due to pesticide poisoning [11].

Our results further revealed that 44.7%
of the poisonings involved children below
12 years of age and that children aged 1-4
years were the most vulnerable to acciden-
tal exposures. The results are in accor-
dance with hospital-based reports from
other countries [5,9,12,13]. A recent study
from the United States of America showed
that children under 5 years of age had a
significantly higher average annual rate of
poisoning-related visits to emergency de-
partments than other age group [8].

Among adolescents and adults, the
highest frequency of poisoning was in the
age range 13-19 years; however, attempted
suicide by poisoning was not common in

the sample overall (6.0%). This contrasts
with studies from south-east Asian coun-
tries where the highest rates of intentional
poisoning (60%-82%) were in adults
[4,10,14].

In our study, male cases of poisoning
outnumbered females, among both adults
and children, as has been observed by oth-
ers [5,9,13]. However, a 12-year study
from the UK [15], and short-term retro-
spective studies from Iran [16] and Turkey
[17] reported more cases of acute poison-
ing in females.

Our data showed that 59.5% of the poi-
soning cases overall were due to bites and
stings and nearly half of these cases were
categorized as ‘unknown animal/insect
bite’. The highest proportion of undiag-
nosed stings and bites (52.4% and 18.4%
of unknown bites respectively) were from
2 regions: North Batinah and Dakhliya.
Since most of these cases were treated as
scorpion stings, lack of proper diagnosis
was probably responsible for such high fig-
ures. The most common known category
of poisoning was scorpion stings (19.7%
of poisoning cases), and these were most
common in the desert region of Dhahirah.

The next most common category of
poisoning was ingestion of pharmaceuti-
cals (18.2%) and these were highest in the
Muscat region. The inpatient data of the 2
referral hospitals in Muscat showed the
highest proportion of admissions were due
to ingestion of pharmaceutical agents
(63%, 62%). A similar high percentage of
drug poisoning (62%) was reported in re-
cent retrospective studies from referral
hospitals in Tehran [16] and China [18].
Our data further indicated that the total
number of pharmaceutical exposures was
higher in children (27.0%) than in adults
(13.5%). This could be due to a number of
factors: the non-availability of childproof
containers in this country; unsafe storage
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of medicines in the home; the free and easy
access to medicines from the government
that leads to hoarding; and lastly the lack of
awareness of parents about use of drugs.
Paracetamol poisoning was the most fre-
quent category in children as well as in
adults. This is in accordance with some
other reports [10,16]. The reasons might
be that it is one of the most common drugs
available in households and that treatment
facilities at the health centres are inade-
quate to manage these patients. In Asian
countries, however, paracetamol poisoning
is reported infrequently among children
[13,20,21], who more often suffer from
kerosene and food poisoning [4,13].

Pesticide poisoning is lowest category
of poisoning in Oman (1.9% of total cas-
es). It could be due to misdiagnosis of acci-
dental exposures since the incidence of
suicides by poisoning in our study was low
and was mostly due to pharmaceutical
rather than pesticide ingestion. This is in
contrast to the high incidence of pesticide
poisoning recorded in some Asian countries
[2,4,5].

That there were no deaths due to acute
poisoning at tertiary health care level clear-
ly indicates that the management facilities
for toxic exposures are adequate. However,
unnecessary referrals, morbidity and health
care cost could be reduced if the facilities
and expertise are strengthened at primary
and secondary health care level. Training
programmes for health professionals to up-
date knowledge and practice in diagnosis
and treatment are needed. Due to regional
differences in the incidence of poisoning,
these should be tailored to regional needs.
Prevention programmes for reducing acci-
dental exposures to pharmaceuticals and
household product, especially in children,
are required in some regions.
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