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Abstract
Introduction: Toxicity and accidental exposure to carbon monoxide is one of most important causes of mortality
in developing countries. Clinical symptoms of carbon monoxide poisoning are often and cause misdiagnosis with
other diseases. Accurate diagnosis of whether symptoms and complications of an individual are due to exposure to
carbon monoxide or not is so difficult. The aim of this study is to evaluate carboxy hemoglobin levels in patients with
headache visiting emergency department.
Methods: In a descriptive study from December 2011 to March 2012, all patients visiting emergency department
of Emam Reza hospital with the complaint of headache or headache with other symptoms were studied in a census
report. All patients were in the East Azarbaijan area in the cold mounts.
Results: Fifty patients including twenty five men and twenty five women were studied. Mean age of men and
women were 42.1 ± 16.97 and 46.5 ± 19.64 years, respectively. Seventy percent of patients had complaints of pure
headache and did not mention any other symptoms. Eighteen percent of patients had no sign and observation
considering poisoning from carbon monoxide and measuring the carboxy hemoglobin levels had led to diagnosis.
Conclusion: According to findings of this study, headache in cold mounts of year could be the only symptom of
carbon monoxide poisoning. In low levels of carboxy hemoglobin, headache is the only finding and with increasing
the age patients with headache would have other symptoms. Women had more proportion than men among patients
with carbon monoxide poisoning that had other symptoms more than headache.
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Introduction
Carbon monoxide is a colorless, non-irritant gas and is a result of
incomplete combustion of carbohydrates and fossil fuels. Sources of
CO include combustion devices (e.g., boilers and furnaces), motorvehicle exhaust, generators and other gasoline or diesel-powered
engines, gas space heaters, woodstoves, gas stoves, fireplaces, tobacco
smoke, and various occupational sources [1]. Toxicity and accidental
exposure to carbon monoxide, results in 40000 visits to emergency
departments and approximately 600 accidental deaths, annually in the
United States [2,3]. In developing countries, accidental exposure to
this gas is one of the most important causes of mortality [4,5].
According to the World Health Organization’s statistics, it is estimated
that over 220000 people die of carbon monoxide poisoning annually
[6].
Among 100000 visits to Emergency Departments in the United
States, 52.9 cases were due to carbon monoxide poisoning. Although
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in the past the main concern was the increasing rate of mortality due
to carbon monoxide poisoning, now the incidence of nonfatal
poisoning is significantly increasing on which, not much research has
been done [7].
The clinical symptoms of carbon monoxide poisoning include
headache, nausea, dizziness and weakness. The symptoms are
nonspecific and may mimic those of viral illnesses and since carbon
monoxide poisoning and viral diseases both peak during cold months
of the year a substantial number of misdiagnosis may occur [8].
Therefore, distinguishing between the signs and symptoms due to
carbon monoxide poisoning and other etiologies is difficult.
Furthermore, in 2 to 3 percent of the cases, the delayed
neuropsychiatric symptoms that occurs after exposure to carbon
monoxide, increases the diagnostic errors [9].
Patients visiting the emergency departments (ED) with complaint
of headache form a significant percentage of visits made to ED. In Iran
where the study was performed, because of the low standards of
heating systems and Imam Reza hospital being located in the cold
mountainous city of Tabriz, the rate was much higher. Many patients
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with carbon monoxide toxicity present with a decrease in their
consciousness level, which is diagnosed right away be measuring the
carboxy hemoglobin level of plasma, whereas many others have milder
symptoms, mainly complaining of headache, dizziness and fatigue and
may be discharged with misdiagnosis and symptom therapy. With
attention to this, the intention of this study was evaluating the carboxy
hemoglobin levels in patients visiting ED with headache.

Methods
In a cross-sectional descriptive study from December 2011 to
March 2012, all the individuals visiting Imam Reza Hospital ED in
East Azerbaijan province of Iran with headache alone or accompanied
with other symptoms such as nausea, fatigue, dizziness, dyspnea,
tachypnea, dysrhythmia, weakness and malaise were enrolled. Patients
with a history and previous record of smoking, working in furnaces
and kilns, people living in polluted and smoky areas and the patients
under 10 years of age because of their inability to tell their symptoms
as well, were excluded from the study.

Figure 1: Headache with or without accompanying symptoms

After taking a primary history from the individuals visiting ED,
they were thoroughly examined. After ruling out the neurologic and
ENT diseases related with headache, blood samples were taken from
patients in order to check the level of carboxy hemoglobin. In this
study poisoning with carbon monoxide was defined as carboxy
hemoglobin level of more than 10%. The variables then were recorded
in a checklist and finally were analyzed statistically.
The Hb-CO was calculated with Hb-CO level detector in our atrial
Blood gas machine.

Figure2: Frequency of carboxy hemoglobin level

Ethical Issue
This article has Ethics committee approval with no. 87/1-3/15 from
Tabriz University of medical science.

Statistical Analysis
SPSS software, version 16 was used for analyzing the data. At first
the variables were assesses descriptively (amplitude, percentage) and
(mean ± standard deviation).

Results
56 patients including twenty eight men and twenty eight women,
who visited ED of Imam Reza Hospital with headache, were studied.
From 56 patients 6 patients (3 men and 3 women) excluded because of
having exclusion criteria. In the primary history taken from the
patients, there was no indication of carbon monoxide exposure or
poisoning with carbon monoxide or any other smoke. 35 cases (70%)
presented pure headache with no other symptoms, where 15 cases
(30%) had other accompanying symptoms such as nausea, fatigue,
dizziness, dyspnea, tachypnea, dysrhythmia, weakness and malaise
(Figure 1).
After the blood samples were taken from the individuals, the level of
carboxy hemoglobin was determined, 41 patients (81%) had a carboxy
hemoglobin level of 0-10%, 7 patients (14%) a level of 10-20% and in 2
cases (4%) the carboxy hemoglobin level was between 20 and 30%
(Table1) (Figure2).
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Gender

Male

Female

Pure headache

15

20

Headache with other symptoms

10

5

Hb-CO (0%-10%)

20

21

Hb-CO (10%-20)

5

2

Hb-CO (20%-30%)

0

2

Findings

Table1: Demography of CO poisoned patient with chief complain of
headache
Overall, a correct diagnosis in patients with no history of carbon
monoxide toxicity and whom their carboxy hemoglobin level was
checked was made in only 9 individuals (18%).

Discussion
Carbon monoxide poisoning has a broad range of symptoms and
complications, varying from a mild type like mimicking a viral disease
to a reverse severe type which the patient is brought to ED in coma
and has developed cerebral edema [10]. Headache, nausea, vomiting
usually have delayed onset of 1 to 2 hours. These symptoms
significantly show a decrease in carbon monoxide level in tissue
contents and plasma. Headache induced by carbon monoxide
poisoning is very similar to migraine type headaches and there is no
such pattern that one can differentiate between two [7]. In other words
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the carbon monoxide induced headache is a migraine type headache
accompanied by nausea, vomiting and malaise as the most important
symptoms. No extensive studies exist on the relation between ambient
air pollution and health outcomes such as migraine or headache. From
other side, existing publications indicated that air pollutants can
trigger migraine or headache [11]. Most of the patients have high
carboxy hemoglobin level which indicates the carbon monoxide
poisoning [12]. Carbon monoxide toxicity has a great prevalence in
cold months of the year and mainly the two extremes of age ranges,
very young and very old individuals are at risk [13]. The physicians
should have a full knowledge of the carbon monoxide symptoms and
be alert and suspicious of this diagnosis especially where the risk is
more, like cold areas and in places that the heating system consumes
fossil fuels [14]. By increase of carboxy hemoglobin level up to 30%,
headache and dizziness seem the main presentations of carbon
monoxide poisoning [15].
In a study held by Jaslow, in screening the individuals visiting ED,
35% of the patients did not have the common symptoms of carbon
monoxide poisoning and high concentration of carboxy hemoglobin
was found in only 3.4% of the patients [16]. According to our findings,
high level of plasma carboxy hemoglobin was found in 10% of the
individuals presented with headache and no other symptoms of
carbon monoxide poisoning who visited the Emergency Department
of Imam Reza hospital in cold months of the year.

Conclusion
This study shows that one of the causes of headache in an adult
population may be occult carbon monoxide exposure.
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