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Abstract
Background: Carbon monoxide is a tastelessvodourless, colourless, non-irritating, and
poisonous gas produced by incomplete combustion of organic materials. It is particularly
dangerous as it cannot be detected by man's natural sense organs. There is hardly a
month without one or two newspaper reports of death attributed to carbon monoxide
poisoning.
Objective: To determine the students' knowledge about carbon monoxide poisoning, and
their ability to identify victims suspected of suffering from carbon monoxide poisoning.
Methodology: A descriptive, cross-sectional study was carried out among 216 medical
students. A total survey was done using a self-administered,
semi-structured
questionnaire.
Result: The mean age of the students was 24.4 ± 3.4years. One hundred and forty-six
(67.6%) were males while 70(32.4%) were females. Eighty-seven (41.2%) of the
respondents had good knowledge of the physical characteristics of carbon monoxide,
while 127(58.8%) had poor knowledge of carbon monoxide. Their knowledge about
carbon monoxide was significantly influenced by their level of training (p=0.0008).
Seventy-four (57.4%) of the respondents at the clinical stage, and 20.7% of the
respondents in the preclinical stage had good knowledge of the features of carbon
monoxide poisoning in a victim. This difference was statistically significant (p=O.OOOO).
The most commonly identified feature of CO poisoning was dizziness 151(72.2%) while
the least identified feature was headache (88 or 42.1 %).
Conclusion: There is need to properly educate the medical students about carbon
monoxide poisoning during their course of training both in the preclinical and clinical
stages. The teaching should be practically applied to stimulate retentive memory. This is
because the proportion of respondents that had good knowledge of carbon monoxide
poisoning was not appreciable.
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Introduction
Carbon monoxide (CO) is a
colourless,
odourless,
tasteless,
poisonous gas produced when fuels
containing carbon are burnt in the
presence of little oxygen 1,2, It is also
called a "silent killer", CO is a gas
produced when fuel (such as gasoline,
propane, natural gas), oil, wood, or coal
is burnt. CO is extremely dangerous to
people when emitted in enclosed,
unventilated area, such as house, garage
or car2•3. When CO is breathed, it is
absorbed into the bloodstream
and
displaces oxygen necessary to vital
organs, CO is especially dangerous
because it cannot be seen or smelled I.
People
may feel ill or become
unconscious without realizing they are
being poisoned and need to get fresh air
immediatel yl.3,4.
The clinical features of CO
poisoning are protean, and the severity
of
poisoning
depends
on
the
concentration of CO in the inspired air,
the length of exposure, and the general
health of the exposed person'r'". The
signs of CO poisoning also vary with the
concentration and length of exposure,
Subtle cardiovascular or neurobehaviour
effects occur at low concentrationi".
Infants, the elderly, pregnant women,
and patients with cardiovascular disease;
anaemia, lung disease, and an increased
metabolic rate are at greater riskl.2,4, The
symptoms of repeated exposure to low
concentration of CO include headache,
fatigue, difficulty in thinking, dizziness,
paraesthesia, chest pain, palpitation,
nausea, diarrhea and abdominal pain2•3,4.
Not only may performance at work and
school deteriorate but also the symptoms
may be mistaken for other illnesses3,4.
Although most CO poisoning happen
during a one-time sudden incidence, it is
possible to suffer from chronic CO
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poisoning, Lengthy exposure or acute
exposure to high concentrations often
causes coma and death. Compounding
the effects of the exposure is the long
half-life of carboxyhaemoglobin in the
blood=". Half-life is a measure of how
quickly levels return to normal. The
half-life
of carboxyhaemoglobin
is
approximately 5 hours4.5, This means
that for a given exposure level, it will
take about 5 hours for the level of
carboxyhaemoglobin
in the blood to
drop to half its current level after the
exposure is terminated.
Annually about 1000 people die
from CO poisoning in England and
Wales, and most do not reach hospital
ali ve3.5,6, In 1985, 1365 deaths from CO
poisoning were reported in England and
Wales whereas only 475 admissions and
10 deaths were recorded
in the
hospitalsl". In Britain CO is the main
cause of death from poisoning in
children6,7, Each year in Britain about 50
people die and 200 are severely injured
by CO poisoning'. Some poisoning are
caused bI self-harm but most are
accidental .8, It is the commonest cause
of accidental poisoning and, as many as
25000 people in UK have symptoms due
to faulty appliances3,6,8, In Britain most
accidents arise through central heating
faults. By contrast, in the USA most
deaths are caused by inhalation of
exhaust fumes5,9.
Workers can be exposed to CO in
warehouse and fruit packaging facilities
where propane powered forklift are
operated, Exposure can also occur when
operating equipment with small gasoline
engines such as pressure washers,
concrete
cutter, water pumps,
air
compressors
and
generators
at
construction sites4,9,
CO from motor-vehicle exhaust
is the single most common cause of
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poisonin
deaths
in
the
United
States3A, ,9. Of the 11,547 unintentional
CO deaths during 1979-1988, 57% were
caused by motor vehicle exhaust; of
these
83% were associated
with
stationary vehicles. Most motor-vehicle
related CO deaths in garages have
occurred even though the garage door or
windows have been open, suggesting
that passive ventilation may not be
adequate to reduce risk in semi-closed
spaces5,7.9. Smoke inhalation from all
types of fires is the second leading
causes
of
CO
poisoning.
Most
immediate deaths from building fires are
due to CO poisoning and therefore, fire
fighter are at high risk.
Deaths due to CO poisoning in
Nigeria are poorly documented and
under reported. Usually such deaths
affect people in groups. Due to the poor
power supply in the country, there is a
high rate of importation of generators
into the country. Despite the cost, many
people, including the poor, struggle daily
to buy generators to provide light for
their household. Apart from its impact
on the cost of production, prices of
goods ,. and
services,
reliance
on
generators also has lethal consequences
on the people. There are reports in at
least one Nigerian newspaper, every
month of mysterious deaths attributed to
the use of generators, which experts
have confirmed as cases of carbon
monoxide
poisoning.
The Nigerian
Tribune Newspaper of 6th July, 2010,
reported an incident where 3 family
members died while watching World
Cup Match. The bodies of the victims
were discovered 3 days after the
incident. A power generating set was
discovered fuel dried along the staircase.
The Nigerian Compass of 19 January,
2010, reported an incident of 3 people
killed in a hotel at Ilogbo-Ota, Ogun
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State, from suspected fumes emitted
from the hotel power generator. This
Day Newspaper of July 16, 2008,
published a report of about 17 persons
who were alleged to have died in
mysterious
circumstances
during a
prayer session in a private home in Abia
State.
There are limited studies in
relation to carbon monoxide poisoning
in Nigeria9,lo,II,12.
One study analyzed
some brand of Nigerian manufactured
cigarettes to determine their tar, nicotine
and carbon monoxide yieldlO• The study
found out that the nicotine and carbon
.monoxide yield of the brands sampled in
Nigeria were similar to those of
European cigarette. A case-control study
was carried out in Niger delta region of
Nigeria to evaluate the effects of
exposure to diesel combustion fumes
from open lamp on the haematological
parameters of Wister rats12. The result
showed
a
statistically
significant
difference in mean blood level of
bicarbonate ions in the control group
compared to the exposed group. It also
showed
increased
erythrocyte
sedimentation : rate accompanied
by
increasing neutrophil counts in rats in
exposed group as compared with the
control group. These changes were
however not statistically significant.
Another . study
investigated
the
methaemoglobin and carboxyhaemoglobin
content,
and
some
haematological
parameters in subjects who inhale tobacco
in eastern Nigeria!'. The result showed
no statistically significant difference in
the blood morphology of the cases and
control group.
The medical students, being the
future
medical
practitioners,
are
expected to have been exposed to the
basic physiology
and possibly the
clinical aspect of carbon monoxide
during their training. Their knowledge of
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carbon
monoxide
poisoning
will
influence how they would educate their
patients and also how they would
manage such cases during their practice.
Their knowledge and practice with
regards to CO is expected to be better
than the lay public. Hence this study was
carried out to determine their knowledge
of the basic physiology of CO and their
ability to identify victims suffering from
CO poisoning. Findings from this study
would help to define areas of deficiency
in order to intervene appropriately.
Methodology
This descriptive cross-sectional
survey was carried out among medical
students of the College of Health
Sciences,
Delta
State
University,
Abraka. Delta State College of Health
Sciences started in 2001. The college has
six departments of which the department
of medicine and surgery is one. The
average number of students' intake
annually is 50. This study was conducted
between March and September, 2010.
The study population comprised the 200
level to 600 level medical students. A
total of 216 out of 350 of the students'
population were studied. A total survey
was carried out among all the students
present
in the class
when
the
questionnaires
were distributed. The
study instruments used were semistructured
questionnaires.
The
questionnaires had questions that sought
respondents'
socio-demographic
characteristics, knowledge of the basic
physiology of carbon monoxide, and
ability of respondents to identify features
suggesti ve
of
CO
poisoning.
Respondents
who
could
correctly
identify the three given characteristics of
CO
(as gaseous,
colourless
and
odourless) were rated as having good
knowledge of physical characteristics of
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CO, while those who could identify
either 1 or 2 of the 3 qualities were rated
as having poor knowledge. Respondents'
were also rated on their ability to
identify features of CO poisoning. Five
features were given. Respondents who
could identify 4 or 5, 2 or 3, and 0 or 1
of the 5 given features were rated as
having good, fair and poor knowledge
respectively.
The research was approved by
the
Department
of
Community
Medicine, College of Health Sciences,
Delta
State
University,
Abraka.
Informed consent was obtained from
respondents after explaining the study to
them and assuring them of their
confidentiality.
Data entry and analysis was
made using the statistical package for
social sciences (SPSS) version 16.0.
Differences
between
groups
were
analysed using the chi-squared test (X2).
Statistical significance was established at
p<0.05.
Results
Two
hundred
and
sixteen
respondents out of a total medical
student's population of 350 (61.7%)
were involved in the study. Table 1
shows
the
socio-demographic
characteristics of respondents by age,
sex, tribe and level of study. The mean
age of the respondents was 24.4 ± 3.9
years with a range of 18 to 35 years. One
hundred and forty-six (67.6%) of the
respondents were male while seventy
(32.4%) were female. Majority of the
respondents (86; 39.8%) were of the
Urhobo tribe, while 76(35.2%) and
22(10.2%) respondents were Ibo and
Isoko
respectively.
Of
the
216
respondents
studied,
45(20.8
%),
42(19.4%), 64(29.6 %) ,29(13.4%) and
36(16.7 %), were at 200L, 300L, 400L,
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500L, and 600L respectively. These
made up the 87(40.3 %) preclinical and
129(59.7 %) clinical students.
All the respondents 216(100%)
had heard of the term carbon monoxide.
Table 2 shows the source of information
on carbon
monoxide
and carbon
monoxide poisoning. The source of
information
concerning
carbon
monoxide was the school and friends for
209(96.8%)
and
7(3.2%)
of the
respondents respectively. Four (1.8%) of
the respondents did not give any source
of information, though they had heard of
co. Other sources of information on CO
for 2(0.9%) of the respondents were
their parents.
Similarly, all the 216(100%) of
the respondents were aware of CO
poisoning.
Majority of the respondents,
105(48.6%) got information on CO
poisoning from the school environment
which included their teachers and
textbooks, while 62(28.7%), 40(19.0%),
27(12.5%),
and 20(9.3%)
of the
respondents got such information from
the television, newspapers, friends, and
radio respectively. Four (1.8%) of the
respondents indicated other sources such
as the internet and parents. Fifteen
(6.9%) of the respondents did not
indicate their source of information on
CO poisoning.
Respondents were told to identify
the physical properties of CO (Table 3).
Two hundred and fourteen (99.1 %) and
1(0.5%) of the respondents described
CO as gaseous and solid respectively,
while one (0.5%) had no idea. On the
smell,
110(50.9%),
49(22.7%)
and
40(18.5%) of the respondents indicated
CO to be odourless, pungent, and
offensive respectively. Fourteen (6.4%)
of the respondents had no idea of the
smell of CO. Concerning the colour,
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more than half 115(53.2%) said CO was
colourless, 65(30.1 %) said it was black,
while 5(2.3%) described it as blue.
Thirty-one (14.4%) of the respondents
said they did not know the colour.
On the average, 89(41.2%) and
127(58.8%) of the respondents were
rated as having good knowledge and
poor
knowledge
of the physical
properties of CO, respectively. The
proportion
of respondents
in the
preclinical
classes that had good
knowledge of the physical properties of
carbon monoxide were 24(27.6%), while
in the clinical classes they were
65(50.4%). There was a statistically
significant
association
between
respondents' level of training and their
knowledge of CO physical properties
(p=O.OOO8).
A number of features suggestive
of CO poisoning were written for
identification by the respondents (Table
4). Seven of the respondents gave no
response. Table 4 showed that, the most
commonly
identified
feature
was
dizziness 151(72.2%), followed closely
by
fainting
150(71.8%),
death
149(71.3%)
and
lightheadedness
92(44.0%).
The least chosen was
headache, 88(42.1 %). Fever, though not
a feature of CO poisoning, was chosen
by 15(7.2%) of the respondents. On the
whole, a higher proportion (74; 57.4%)
of the clinical students had good
knowledge of features of CO poisoning,
as compared to the preclinical (18;
20.7%) respondents (see Table 5). This
association was statistically significant
(p=O.OOOO)as shown in table 6.
Table 7 compared the level of
training and knowledge of physical
properties of CO. Thirteen (28.9%),
11(26.2%)
and
25(39.1%)
of
respondents in two, three, and four
hundred levels respectively had good
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knowledge of the physical characteristics
of CO. Among the 500L and 600L
respondents, 14(48.3%) and 26(72.2%)
respectively had good knowledge of the

physical characteristics of CO and this
relation was statistically
significant
(p=O.OOO2).

TABLE 1: Socio-Demographic Characteristics of Respondents
VARIABLE'
Age group(years)
16-19
20-23
24-27
28-31
32-35

FREQUENCY
n=216
13
70
98
31
4

PERCENTAGE(%)

146
70

67.6
32.4

86
76
22
9
8
8
7

39.8
35.2
10.2
4.2
3.7
3.7
3.2

6.0
32.4
45.4
14.4
1.9

Sex

Male
Female
Tribe
Urhobo
Igbo
Isoko

Itsekiri
Ijaw
BinilEsan
Yoruba

TABLE 2:

Source of Information about Carbon Monoxide (Co) By
RESPONDENTS

VARIABLES

FREQUENCY

PERCENTAGE(%)

Source of information about CO
(n=216)
School
Friends
Others
No response

209
7
2
4

96.8
3.2
0.9
1.9

105
62
40
27
20
4
15

48.6
28.7
19.0
12.5
9.3
1.8
6.2

Source of information on CO
poisoning (n=216)
School/textbook
Television
Newspaper
Friends
Radio
Others
Not indicated
Multiple responses given
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TABLE 3: Respondents' Knowledge of Physical Characteristics of Carbon
Monoxide

VARIABLES
Carbon monoxide
respondents
Gas
Solid
Noid~

form

FREQUENCY
indicated

Smell of carbon monoxide
respondents
Odourless
Pungent
Offensi ve
Sweet
Don't know

(n=216)

PERCENTAGE
(%)

214
1
1

99.0
0.5
0.5

110
49
40
3
14

50.9

115
~
5
31

53.2
30.1
2.3
14.4

by

chosen by

Colour of carbon monoxide indicated by
respondents
Colourless
B~k
Blue
Don't know

22.7
18.5
1.4
6.4

TABLE 4: Clinical Features Identified As Suggestive Of Co Poisoning By the
Resp'ondents (N=209)
. Frequency
Feature
%
Dizziness
Fainting
Death
Lightheadedness
Headache
Fever

AIIII
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151

150
149
92
88
15

72.2
71.8
71.3
44.0
42.1
7.2
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Knowledge of Physical Properties of Co by Clinical
TABLES:
Respondents
Clinical
stage of
Knowledge of physical
respondents
properties of CO
Preclinical
Clinical
65(50.4)
24(27.6)
Good
63(72.4)
64(49.6)
Poor
87(100.0)
129(100.0)
Total
Xl = 11.15
P= 0.0008
; dfe l

Stage of

Total
89(41.2)
127(58.8)
216(100.0)

TABLE 6:

Knowledge of Clinical Features of Co Poisoning and Clinical Level of
Respondents
Clinical level of
Knowledge of features
respondents
of CO poisoning
Preclinical
Clinical
TOTAL
74(57.4)
18(20.7)
92(42.6)
Good
32(36.8)
31(24.0)
Fair
63(29.2)
37(42.5)
2418.6)
61(28.2)
Poor
129(100.0)
TOTAL
87(100.0)
216(100.0)
Xl =29.83 ; p=O.OOO ; df=2

TABLE 7: Respondents' Level of Study
Knowledge of
physical
properties of
CO
200L·
300L
Good
13(28.9) 11(26.2)
32(71.1) 31(73.8)
Poor
45(100.0) 42(100.0)
TOTAL
Xl = 21.74; df = 4; P = 0.0002

Discussion
The mean age of the respondents
(24.4±3.9 years) was similar to those
obtained in other studies carried out
among medical students in Beninl3 and
Lagos'",
The school environment was the
highest source of information on carbon
monoxide (96.8%) as well as CO
poisoning (48.6%). This finding may
indirectly indicate that the uneducated
may be relatively not aware of CO
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and Knowledge of Physical Properties
Level of
study

400L
25(39.1)
39(60.9)
64(100.0)

of Co

500L
600L
TOTAL
89(41.2)
14(48.3) 26(72.2)
15(51.7) 10(27.8)
127(58.8)
29(100.0) 36(100.0) 216(100.0)

poisoning and its effects and are
therefore disadvantaged. If so, there is
need for government to enlighten the
general public on such an environmental
hazard, through the various media as
these other sources of information
concerning CO and CO poisoning were
relatively low in this study.
Headache is usually the first and
commonest feature of CO poisoning2,5,]5.
It is present in both acute and chronic
cases of CO poisoning, occurring at
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carboxyhaemoglobin
levels of greater
than 10%.15 It was surprising to note that
this was not the commonest feature
identified by the respondents in this
study. Rather it was the least identified
feature of CO poisoning. On the other
hand, headache is usually a non-specific
feature seen in both communicable and
non-communicable
diseases (such as
stress and-Co poisoning) and may easily
be miss out by the medical practitioner
in the course of management. The
diagnosis of CO poisoning has been
mistaken for gastritis secondary to
medication, viral infection, duodernal
ulcer disease, brain stem abnormality,
inflammatory
bowel
disease
and
gastroenteritis'<",
It is not unexpected
that many of the respondents in this
study could not identify headache as a
feature of CO poisoning.
The
proportion
of
the
respondents that had good knowledge of
the physical characteristics
of CO
gradually increased from 300L to 600L.
This may be explained by the fact that,
with progression in the level of study,
their clinical exposure and learning
abilities improve leading to a better
understanding. In addition, things that
are seen register upon the brain with
much more emphasis than things heard.
However, more of the respondents in
200L than 300L, had good knowledge of
the physical properties of CO. These
differences was statistically significant
(p=O.OOO2).The reason for this may be
because it is at 200L that the medical
students are taught environmental health,
a sub-specialty in Community Medicine,
where they may have recently been
lectured on CO poisoning. It may also be
possible that the work load at the 300L
class is enormous because of their
preparation for their first professional
examinations which made some of them
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not to remember. It is also at 200L that
the students are taught respiratory
physiology where topics such as carbon
. monoxide poisoning may have been
taught.
Fever is not a feature of CO
poisoning. Surprisingly, this feature was
chosen by 15(7.2%) of the respondents
as a feature of CO poisoning. On the
other hand, the clinical presentation of
CO poisoning is relatively non-specific,
especially at low levels of CO, and can
be confused with flu symptoms, food
poisoning and viral infectiorr'". There is
need to properly educate the students on
this.
Coal and petroleum products
often contain sulphur compound, their
combustion generates sulphur dioxide
which is a colourless, irritating and
pungent gas. This gas is .also emitted
alongside the carbon monoxide. These
may be the reason some respondents
(22.7%) described carbon monoxide as
having pungent smell. There is still need
to educate the students on the physical
characteristics of CO as well as it
harmful effects.
The exposure and buildup of
carbon monoxide has serious effects on
all the body systemsI5,16. One of the
largest systems affected is the central
nervous systemI7,18. Common symptoms
of the central nervous system include
headaches, confusion and dizziness.
Should the level of carbon monoxide
increase further, the person may have
.
.
216
seizure or even go into coma'
Interestingly many of the respondents
identified dizziness 151(72.2%), fainting
150(71.8%), and death 149 (71.3%) as
features suggestive of CO poisoning.
Those that identified Jightheadedness
92(44.0%) and headache 88(42.1%),
were not up to half of the study
population.
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Conclusion: There is need to properly
educate the medical students about
carbon monoxide poisoning during their
course of training both in the preclinical
and clinical stages. The teaching should
be practically applied to stimulate
retentive memory. This is because the
proportion of respondents that had good
knowledge
of
carbon
monoxide
poisoning was not appreciable compared
to authors' expectation.
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