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Abstract:-
Background: Most unintentional automobile related CO deaths in garages occur in stationary vehicles despite open garage doors or windows, indicating the inadequacy of passive ventilation in such situations. Objective: to assess the effect of occupational exposure to carbon monoxide on panic disorder in closed garage workers, the association between carbon monoxide exposure and the level of arterial blood gases and the relation between carboxy hemoglobin and panic disorder. Subjects and methodology: This study was conducted in  two garages in El Agoza, and El Maady in Cairo. The study was accomplished during the period from May to July 2006. The studied group comprised 20 adult men aged between 19-40 years (25.15 ±6.26), working in the garages on the basis of 12 hours/day with one day off per week. All the workers did not use any protective equipment during working hours. They were compared to a referent group of 20 males matched for age, sex, socio-economic status; smoking habits from relatives of the Kasr El Eini hospital patients. All workers were interviewed using a special questionnaire including occupational history. Full clinical examination was performed. Panic disorder was diagnosed according to the Structured Clinical Interview for DSMIV Axis I disorders (SCID). The following investigations were performed after taking individual consent: Hb, Arterial blood gases including Po2, Pco2, pH, and COHb and the arterial blood gases require direct spectrophotometer measurement in specific blood gas analyzers. All investigations were done at Kasr EL Eini ICU department. Results: showed an increased occurrence of panic disorder in the exposed compared to the control group. There was a statistically significant difference between the exposed and control groups as regards the carboxy hemoglobin level and there was a statistically significant correlation between the amount of smoking on one hand and PO2, PCO2, Hb, pH, and COHb. Among the exposed group there was a statistically significant difference between the smokers and non- smokers as regards PO2, and COHb. Among the exposed and control non- smoker groups there was a statistically significant difference between both groups as regards COHb. There was no correlation between the duration of exposure to carbon monoxide in garage workers and arterial blood gases, but there was a statistically significant correlation between COHb and PO2. There was also a statistically significant association between arterial COHb and the occurrence of panic disorder. Recommendations: We recommend to follow implementation of periodic environmental assessment procedures for emitted carbon monoxide to comply with Egyptian Law (4) 1994. Health education programs should be carried out periodically to raise the awareness of workers. Application of good engineering control to allow good ventilation system. The use of respiratory protective equipment for all workers involved in carbon monoxide exposure is mandatory. Hard effort should be made to implement programs for combating smoking. Psychiatric consultation should be provided for anxiety and other psychiatric symptoms that may arise with chronic exposure. Any physician should be alert for early acute and chronic manifestations of carbon monoxide toxicity as the garage workers are under- privileged and they are not covered by insurance system for their treatment.
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Introduction:-
Inhalation of carbon monoxide (CO), which is formed as a by-product of burning carbonaceous compounds, is a leading cause of death by poisoning for all age groups. Cigarette smoke is a significant source of CO. In fact, chronic smokers often have COHb levels of 7-9%. Although never documented, several authors suggest the possibility of chronic low-dose CO exposure in children who live with smokers, as a result of secondary smoke. Carbon monoxide (CO) is produced from the incomplete combustion or burning of any fuel. Indoor exposures obviously are of greater concern than outdoor ones, as they are more likely to pose a risk to human health. The primary sources inside US homes and apartment buildings are smoking, unvented gas ranges and vehicles started in attached and unvented garages. Other CO sources include gas and oil furnaces, water and space heaters, ovens, wood and coal stoves, wood and coal fireplaces, gas-log inserts and explosives. Even electric ovens can produce CO when cooking some foods and always do so in self-cleaning mode when baking off spilled food. The human body also breaks down some inhaled and ingested chemicals into CO, including ubiquitous dichloromethane (a common solvent especially in paint strippers and the most common propellant used in consumer product spray cans) (Halim et al., 2004).
The pathophysiology is revealing itself to be much more complex than had been previously assumed. Toxicity primarily is due to cellular hypoxia, which is caused by impeded oxygen delivery. CO reversibly binds hemoglobin resulting in a state of relative anemia. CO binds hemoglobin 230-270 times more avidly than oxygen; thus, even small concentrations can result in significant levels of carboxyhemoglobin (COHB) (Kirk and Pace, 1997).

The majority of unintentional fatalities occur from stationary vehicles. Most unintentional automobile related CO deaths in garages occur despite open garage doors or windows, suggesting the inadequacy of passive ventilation in such situations. Industrial workers at pulp mills, steel foundries, and at plants producing formaldehyde or coke are at risk for exposure. Personnel at a fire scene and anyone working indoors with combustion engines or combustible gasses also are at risk (Walker 1996).

Hyperbaric oxygen ( HbO) at 3 atmospheres raises the amount of oxygen dissolved in the serum to 6.8%, enough to sustain cerebral metabolism. Treatment regimens are not standardized, but they usually involve 100% oxygen at 2.4-3.0 atmospheres for 90-120 minutes. Re-treatment may be considered for both acutely and chronically persistent symptoms, but this is controversial (Liebelt 1999).
The panic attack is the key feature of panic disorder, which is characterized by a pattern of recurrent panic attacks. The panic attack is defined as an episode of abrupt intense fear that is accompanied by at least four autonomic or cognitive symptoms. These symptoms are palpitation, sweating, trembling, shortness of breath, choking, chest pain, nausea, feeling dizzy, derealization, fear of losing control, fear of dying, parasthesias and chills or hot flushes with or without agoraphobia according to (SCID-I).  Panic disorder requires at least two spontaneous panic attacks, at least one of which is associated with either concern with additional attacks, worry about attacks, or changes in behavior. Patients with panic disorder may also present with agoraphobia, which refers to fear or anxiety of places from where escape might be difficult (Pine, 2000). Pharmacological challenge agents that induce significant respiratory symptoms and those that have few, if any, respiratory symptoms but significantly activate the hypothalamic-pituitary-adrenal (HPA) axis have been described to successfully induce panic-like reactions (Sullivan and Coplan, 2000). While CO2 was recognized as a panicogenic agent, CO was not and is recognized to cause a variety of neuro-cognitive impairments (Guy and Michael, 2004).  
Recently however panic disorder has been recognized to considerably overlap with the physical symptoms of some controversial syndromes as Idiopathic Environmental Intolerance (IEI). Idiopathic environmental intolerances (IEI)/multiple chemical sensitivity (MCS) is characterized by various somatic symptoms which cannot be explained organically, but are attributed to the influences of toxic environmental chemicals in low, usually harmless doses ( Binkley and Kutcher, 1997; Poonai et al., 2001; Tarlo et al.,  2002). 
Aim of the work:-

The ultimate goal of this work is to assess the effect of occupational exposure to carbon monoxide on panic disorder in closed garage workers. It is also designed to detect the association between carbon monoxide exposure and the level of arterial blood gases and to assess the relation between carboxy hemoglobin and panic disorder.
Subjects and methods:-

This study was conducted in two garages in El Agoza, and El Maadi, in Cairo. The study was accomplished during the period from May to July 2006.
The studied group comprised 20 workers in the garages. They were adult men aged between 19-40 years (25.15 ±6.26), working on the basis of 12 hours/day with one day off per week. None of the workers used any protective equipment during working hours. A referent group of 20 males matched for age that ranged from 21-41 yrs. (26.5±5.24), sex, socio-economic status, smoking habits selected from relatives of the Kasr El Eini hospital patients, were also enrolled in our study. 

(A) All workers were interviewed using a special questionnaire including occupational history ; and full clinical examination was performed.
(B) Panic Disorder was diagnosed according to the Structured Clinical Interview for DSMIV Axis I disorders (SCID-I) - Clinician Version (First et al., 1997). 
(C) The following investigations were performed after taking individual consent:

1. Hb
2. Arterial blood gases including: Po2, Pco2, pH, and COHb and these arterial blood gases require direct spectrophotometric measurement in specific blood gas analyzers.
All investigations were done at Kasr EL Eini ICU department.
Results and discussion:-

The majority of unintentional automoblile related fatalities occur from stationary vehicles. They occur in garages despite open garage doors or windows, suggesting the inadequacy of passive ventilation in such situations. Most unintentional CO deaths are due to preventable causes, including malfunctioning exhaust systems, inadequately ventilated passenger compartments, running the automobile in an enclosed space (eg, a garage), and using auxiliary fuel-burning heaters inside a car .
Our results showed a statistically significant difference between the exposed group and the control group as regards the level of carboxy-hemoglobin, but there is no statistically significant difference between both groups as regards hemoglobin content, PO2, PCO2, and pH as shown in (table 1). Puente and his colleagues (1998) reported that there was a statistically significant difference between smokers and non- smokers as regards the level of carboxy- hemoglobin and they reported that there was no statistically significant difference between both groups as regards PO2, PCO2, pH. These results are in accordance with our results, as smokers are exposed to carbon monoxide as the garage workers. They also reported that there was a statistically significant difference between both groups as regards the hemoglobin level as smokers had polycythemia and these results are not in accordance with our results. In our study, the exposed group had a higher Hb level than the controls, but the difference was not statistically significant. This may be explained by the small number of the studied group or by the fact that our exposed group did not have hypoxia. In our work, the effect of smoking could not be studied because there was no statistically significant difference between both groups as regards smoking habit as shown in (table 2).

 Table (1) Arterial blood gases and hemoglobin among the studied group:-

	The studied  groups
Parameters
	Exposed group

N:20
	Control group

N:20
	t test
	P value

	
	Mean
	±SD
	Mean
	±SD
	
	

	Hb
(13-17 gm/dl)
	12.50
	± 1.05
	11.92
	± 1.02
	0.73
	> 0.05

	PO2 (90-110 mm Hg)
	101.3
	± 6.36
	102.2
	± 4.86
	0.50
	> 0.05

	PCO2 (35-45 mm Hg)
	38.82
	± 2.43
	38.36
	± 1.21
	0.75
	> 0.05

	COHb
(0-2%)
	5.14
	± 2.51
	1.35
	± 0.61
	6.5
	< 0.05

	pH
7.35-7.45
	7.38
	± 2.31
	7.39
	± 1.21
	1.97
	> 0.05


Table (2) Smoking habit among the studied group:-
	Studied group
	Smokers
	Non smokers
	Total

	
	N
	%
	N
	%
	

	Exposed
	8
	40
	12
	60
	20

	Control
	9
	45
	11
	55
	20

	Total
	17
	
	23
	
	40

	X2
	0.102

	P value
	> 0.05


There was a statistically significant difference between the exposed and the control groups as regards the occurrence of panic disorder as shown in (table 3) and there was a higher percentage (though not statistically significant) of panic disorder’s symptoms as regards palpitation, sweating, shortness of breath, choking, chest pain, nausea, depersonalization and paresthesias. Our work revealed also a statistically significant difference between the exposed and the control groups as regards the trembling sensation. 
Amitai and his co workers (1998) illustrated that low-level exposure to carbon monoxide (COHb mean, 0.04; SD, 0.03) had subtle but detectable effect on higher cognitive functions. We suppose that at those low levels other psychiatric symptoms may also occur. 
CO exposure symptoms include:  headache, nausea, vomiting, upset stomach, diarrhea, trembling, chest pain, rapid heart beat, difficult or shallow breathing, dizziness, confusion, memory loss, fatigue, weakness, muscle pain, cramps, changes in sensitivity of hearing, vision, smell, taste or touch and incoordination. These symptoms can occur several weeks after exposure or with chronic exposure Guy and Michael (2004). Because all these symptoms are common to so many disorders, no single one is considered diagnostic of CO poisoning. Some symptoms of carbon monoxide poisoning may overlap with the previous panic symptoms however. Hartman (1998) also reported that exposure to carbon monoxide leads to psychiatric disorders as anxiety disorders which include panic disorder especially with chronic low level exposure, and this is in accordance with our results.

We hypothesize that the occurrence of panic disorder in the exposed group may be a facilitation of a genetic predisposition for panic disorder-for example involving the monaminergic neurotransmitters and/or the sensitivity of the brain stem suffocation alarm- by CO exposure. CO has recently been recognized as a gaseous second messenger that is capable of diffusing both within cells as well as across membranes to neighboring cells (Barban, 2000). Alternatively it may have induced a toxic central change in the CNS that resulted in over-stimulation of the autonomic neuroendocrine responses for stress. In another controversial syndrome “Idiopathic environmental intolerances” (IEI) similarity with panic disorder symptoms are noted. Also a significantly higher lifetime prevalence of major depression, mood disorders, anxiety disorders, and somatization disorder has been reported among patients with environmental illness compared with that in controls (Leznoff and  Binkley, 2000). Responses to intravenous sodium lactate challenge or single-breath inhalation of 35% carbon dioxide versus a similar breath inhalation of clean air have shown a greater frequency of panic responses in subjects with IEI than in control subjects, although such responses did not occur in all subjects (Tarlo et al., 2001). Preliminary genetic findings suggest an increased frequency of a common genotype in panic disorder patients (Binkley et al., 2001).Whether panicogenic agents similarly increase the frequency of panic disorder in CO exposed persons is to be explored.
Table (3) Symptoms of panic disorder among the studied groups :
	Studied group
Symptoms
	Exposed group

N:20
	Control group

N:20
	X2
	P value

	
	N
	%
	N
	%
	
	

	Palpitation
	11
	55
	7
	35
	1.61
	> 0.05

	Sweating
	10
	50
	7
	35
	0.92
	> 0.05

	Trembling
	7
	35
	1
	5
	5.6
	< 0.05

	Shortness of breath
	3
	15
	1
	5
	1.1
	> 0.05

	Choking
	2
	10
	0
	0
	2.1
	> 0.05

	Chest pain
	7
	35
	4
	20
	1.12
	> 0.05

	Nausea
	14
	70
	10
	50
	1.66
	> 0.05

	Feeling dizzy
	8
	40
	8
	40
	0
	> 0.05

	Derealization
	9
	45
	3
	15
	4.2
	> 0.05

	Fear of loosing control
	4
	20
	4
	20
	0
	> 0.05

	Fear of dying
	4
	20
	3
	15
	0.17
	> 0.05

	Parasthesias
	4
	20
	2
	10
	0.78
	> 0.05

	Chills or hot flushes
	2
	10
	2
	10
	0
	> 0.05

	Panic disorder
	12
	60
	5
	25
	4.3
	< 0.05

	Agoraphobia
	3
	15
	0
	0
	3.2
	> 0.05


There were two sources of carbon monoxide exposure in our study, first: their occupation as garage workers, and second: the effect of smoking. Because of the above fact we studied the effect of smoking on arterial blood gases in qualitative pattern as shown in (table 4), and we compared smokers with non- smokers among the exposed group as regards the different parameters as shown in (table 5). To eliminate the effect of smoking and study the effect of the occupation only, we compared non- smokers control and exposed groups as regards different parameters as shown in (table 6).
Our results pointed out that there was a statistically significant positive correlation between the amount of smoking and the levels of carboxy hemoglobin , also there was a significant negative correlation between the amount of smoking and PO2, PCO2, and pH as shown in (table 4).
Malhotra and his co workers (2005) found that tobacco smoking has been established to be a hazardous activity. They reported a statistically significant difference between smokers and non smokers as regards the levels of carboxy hemoglobin, PO2, PCO2, and pH and these results go with our results as shown in (table 4).
Table (4) Correlation coefficient between the amount of smoking (pack year) and the arterial blood gases:-
	
	r
	F
	P value

	COHb 
	0.372
	0.018
	< 0.05

	PO2 
	- 0.719
	0.000
	< 0.001

	PCO2 
	- 0.323
	0.04
	< 0.05

	pH 
	0.313
	0.049
	< 0.05


Carbon monoxide (CO) is one of the toxic constituents in tobacco smoke. Garage workers are at a high risk of exposure to carbon monoxide, so we studied the difference between smoking and non-smoking garage workers as regards the arterial blood gases. From our work, we found a statistically significant difference between both groups as regards the levels of carboxy hemoglobin and PO2. Czogala and Goniewicz (2005) observed that increasing COHb levels and decreasing PO2 levels were directly correlated with the CO concentration in the air, but were also intermediately correlated with the frequency and number of smoked cigarettes and with the ventilation coefficient, and these results were in accordance with our results. These findings may be explained by the fact that smoking may lead to obstructive air way impairment that leads to decreased PO2 and the carboxy hemoglobin is correlated with the level of inhaled carbon monoxide. The hemoglobin levels were not affected because the decreased levels of PO2 in the smokers did not reach the level of hypoxia: PO 2 (94.36±2.48) that leads to polycythemia.
Table (5) Comparison between smokers and non smokers among the exposed group as regards the arterial blood gases and hemoglobin:-

	Exposed  group
Parameters
	Smokers

N:8
	Non smokers

N:12
	t test
	P value

	
	Mean
	±SD
	Mean
	±SD
	
	

	Hb 
	12.51
	±1.09
	12.50
	±1.07
	0.025
	> 0.05

	PO2 
	94.36
	±2.48
	105.91
	±2.79
	9.46
	< 0.001

	PCO2 
	37.67
	±3.37
	39.59
	±1.15
	1.8
	> 0.05

	COHb 
	7.86
	±0.89
	3.33
	±1.20
	9.08
	< 0.05

	pH 
	7.39
	±3.19
	7.38
	±1.56
	0.78
	> 0.05


One of the goals of our study is to assess the effect of exposure to carbon monoxide in garage workers on human arterial blood gases . Results are shown in (table 6). We found that there was a statistically significant difference between non- smoker controls and exposed groups as regards the levels of carboxy- hemoglobin and there was no statistically significant differences between both groups as regards the levels of PO2, PCO2, Hb, and pH as there was no cause of obstructive air way.
Other researches done by Weaver (1999) demonstrated that exposure to carbon monoxide in garage workers leads to increase in the venous and arterial blood carboxy hemoglobin with no significant changes in the levels of PO2, PCO2, Hb, and pH between those exposed to carbon monoxide in the closed garages and the control group who were non- smokers.

Table (6) Comparison between non- smokers control and exposed groups as regards different parameters:-

	Non smokers
Parameters
	Exposed group

N:12
	Control group

N;11
	t   test
	P  value

	
	Mean
	±SD
	Mean
	±SD
	
	

	Hb 
	12.50
	±1.07
	11.94
	±0.92
	1.32
	> 0.05

	PO2 
	105.91
	±2.79
	105.89
	±2.3
	0.02
	> 0.05

	PCO2 
	39.59
	±1.1
	39.13
	±0.95
	1.02
	> 0.05

	COHb 
	3.33
	±1.2
	0.8
	±0.27
	6.64
	< 0.001

	pH 
	7.38
	±1.56
	7.39
	±9.04
	1.5
	> 0.05


Albert (2000) showed that the most commonly measured parameter in garage workers is the carboxy hemoglobin level that gives the percent of hemoglobin (Hb) binding sites occupied by CO; arterial and venous COHb are the same because CO binds so tightly to Hb. The CO bound to Hb is much less active biologically than the CO that is less tightly bound to other heme proteins such as myoglobin and cytochromes or that is circulating freely in blood plasma. Although COHb is usually significantly elevated in the hours immediately following an acute high level CO exposure , with minor symptoms starting around 7% COHb, it usually normalizes within a few days of exposure (if not fatal) because the biological half- life of COHb is only 4 to 6 hours. COHb levels measured weeks and months after a single acute CO exposure are usually normal (under 2% for non-smokers, and under 10% for smokers) and rarely correlate with any residual chronic symptoms. So, chronic low-level CO exposure leads to a level of COHb that reaches a plateau, the level of which depends on the magnitude of exposure ( level of CO in air ) rather than the duration of exposure and these findings are in accordance with our results obtained in (table 7),  as there was no significant correlation between duration of exposure to carbon monoxide in garage workers and the levels of carboxy hemoglobin, PO2, PCO2, Hb, and pH, putting in mind that we studied the chronic exposure, not the acute one. The symptoms in chronic cases are more likely due to the myriad effects of CO in other more biologically active pathways (binding with cytochromes, for example) than to its interference with oxygen-binding on hemoglobin. Albert (2000)  also reported that COHb can adjust to great variation in CO exposure and oxygen demand, although it may take weeks to habituate to new conditions. 
Table (7) Correlation coefficient between duration of exposure to carbon monoxide in garage workers and different parameters:-
	Parameters
	r
	F
	P value

	Hb
	0.08
	0.713
	> 0.05

	Po2
	0.406
	0.07
	> 0.05

	Pco2
	0.147
	0.536
	> 0.05

	COHb 
	0.498
	0.025
	> 0.05

	pH
	0.372
	0.614
	> 0.05


We found in our results that there was a statistically significant correlation between the levels of COHb and PO2; and there was correlation between the levels of carboxy- hemoglobin on one hand and PCO2, Hb, and pH on the other, but these correlations did not reach the level of significance. 
Ouattara and his colleagues (2002) revealed PaO2 deterioration in smokers and this was significantly correlated with carboxy hemoglobin levels and they reported also that there was no statistically significant correlation between carboxy hemoglobin and the levels of PCO2 , Hb, and pH and these findings are in accordance with our results bearing in mind that smokers are exposed to carbon monoxide as garage workers.
Contrary to our findings Herman (1998) reported that PO2 remains normal with exposure to carbon monoxide in garage workers and he reported that oxygen saturation is accurate if directly measured, but if calculated from the PO2, as is common in many blood gas analyzers, the saturation will be falsely elevated. In accordance with our results he also reported that PCO2 may be normal or slightly decreased.

Herman (1998) also reported normal hemoglobin levels with carbon monoxide exposure even with increased levels of carboxy hemoglobin and this goes with our results and this may be explained by the fact that PO2 levels were decreased, but these changes did not reach the level causing hypoxia and polycythemia, so the hemoglobin level correlated positively with the carboxy hemoglobin levels, but did not reach the level of significance.
Table (8) Correlation between COHb and PO2, PCO2, Hb and pH among the exposed group:-
	Parameters
	r
	F
	P value

	PO2
	-0.876
	0.001
	< 0.001

	PCO2
	-0.241
	0.306
	> 0.05

	Hb
	0.084
	0.724
	> 0.05

	pH
	0.136
	0.568
	> 0.05


As regards the relation between the levels of carboxy hemoglobin and panic disorder, we found a statistically significant difference between the exposed group who had COHb < or =3% and those who had COHb > 3% as shown in (table 9) as panic disorder was not reported in exposed workers with COHb < or = 3%.
Studies have reported positive associations between smoking and psychiatric disorders, including anxiety disorders (Hughes et al., 1996). Michael and Toledo (2005) showed that almost 90 per cent of people with serious mental disorders, such as schizophrenia are among the heavy smokers with COHb levels more than 6%. 

Data have suggested that panic attacks and cigarette smoking co-occur more frequently than would be expected by chance. Goodwin and Hamilton (2002) found that of the individuals with a history of panic attacks (N=146), the majority (81.1%) had been regular smokers at some point during their lifetime, which was significantly different from the smoking rate of those who never experienced panic attacks (69.4%).
Breslau and Klein (1999) examined the lifetime association between daily smoking and panic attacks in 2 community-based data sets. Daily smoking signaled an increased risk for first occurrence of panic attack and disorder; the risk was higher in active than ex-smokers. No significant risk was detected for onset of daily smoking in persons with prior panic attacks or disorder. They concluded that the evidence of association between smoking and panic disorder might result primarily from an influence in one direction (ie, from prior smoking to first panic attack) and the possibility of a higher risk in active than ex- smokers suggests a causal hypothesis for the smoking–panic attacks relationship.
Klein (1993, 1994) proposed that panic attacks represent a suffocation false alarm and that a subset of the general population is predisposed to overreact to suffocation signals. Smokers with pulmonary problems who are predisposed to overreact to suffocation signals might manifest panic attacks. Alternatively, carbon monoxide in cigarette smoke might affect the suffocation alarm threshold. It has been suggested (Preter and Klein, 1998) that one asphyxiation monitor for the suffocation alarm system may be the carotid body, which is inhibited by carbon monoxide (Prabhakar et al., 1995). Such a direct effect would decrease the alarm reaction in smokers; however, rebound receptor sensitization effects caused by smoking pauses may also occur. Other causal mechanisms in the smoking-panic relationship, including a role for smoking and nicotine in anxiety, also has been suggested (Perkins et al., 1994)
In our study we found a difference in the occurrence of panic disorder between low and high COHb concentration in exposed workers (smokers and non- smokers) suggesting that occupational CO exposure is associated with panic attacks probably through the same mechanism. 

Table (9) The relation between the levels of carboxy hemoglobin in arterial blood and panic disorder:-

	Exposed group
	COHb < or = 3%

N:4
	COHb > 3%

N:16
	X2
	P value

	
	N
	%
	N
	%
	
	

	Panic disorder
	0
	0%
	12
	75%
	6.11
	< 0.05


Recommendations:-

We recommend to follow implementation of periodic environmental assessment procedures for emitted carbon monoxide to comply with Egyptian Law (4) 1994. Health education programs should be carried out periodically to raise the awareness of workers. Application of good engineering control to allow good ventilation system. The use of respiratory protective equipment for all workers involved in carbon monoxide exposure is mandatory. Hard effort should be made to implement programs for combating smoking. Psychiatric consultation should be provided for anxiety and other psychiatric symptoms that may arise with chronic exposure. Any physician should be alert for early acute and chronic manifestations of carbon monoxide toxicity as the garage workers are under- privileged and they are not covered by insurance system for their treatment.
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