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Abstract
Background: ‘Mai suya’ is a common job in the most northern Nigeria in which there is
significant exposures to wood smoke and oil fumes. The respiratory impact of these dual
exposures on workers engaged in this work has not been previously documented, hence this
study was carried out. Aim: The aim is to study the prevalence, patterns and respiratory
function assessment among this group. Subject and Methods: This is a case controlled
study involving mai suya and workers who are not exposed to wood smoke and oil fumes
in an occupational setting. All consenting mai suya and matched controls were recruited.
Both groups underwent an interviewer administered questionnaire followed by on spot
spirometric test measuring forced expiratory volume in one second (FEV1), forced vital
capacity (FVC), peak expiratory flow rate (PEFR). Results are presented using descriptive
statistics. Chi square was used to test for association between respiratory symptoms and
the job categories. Student’s t‑test was used to compare values of continuous variables. Odd
ratios were determined for the risk of respiratory symptoms and exposure to wood smoke
and oil fumes. Results: Both groups are similar in their demographic characters except in
their smoking status, so current smokers were excluded from further analysis. The test group
had significantly increased occurrence of chest tightness: 59% (19/32), nasal congestion:
37% (12/32), cough: 32% (10/32), and wheeze: 12% (4/32) compared with the control
group, odds ratio (OR) 3.1, 95% confidence interval CI (0.1-5.8), P value 0.04, OR 1.2,95%
CI (1.04-1.8), P value = 0.02, OR 0.9 95% CI (0.9-1.4), P value = 0.3, and OR 1.2,95% CI (11.3), P value = 0.04, respectively. Occurrences of some respiratory symptoms were associated
with duration on the job, while a positive family history of asthma is not associated with
increased occurrence of symptoms. The mean (SD) FEV1 and FVC were significantly lower
among the test group compared with the control group; 2.5L/s (0.55) versus 3.02L/s (0.51),
P value = 0.007 and 2.7L (0.7) versus 3.16L (0.51), P value = 0.04. Conclusion: Mai suya’
have increased risk of respiratory symptoms and altered pulmonary functions. There is a
need for protective equipment and periodic evaluation.
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Domestic and industrial exposure to wood smoke and oil
fumes occurs commonly and is associated with possible risk
of harmful effects. Wood smoke and cooking oil fumes is a
complex mixture of substances.[1] Both contains toxic products
as well as carcinogens such as aldehydes, alkanoic, polycyclic
aromatic hydrocarbons, and others.[1‑3] Wood smoke also
contain other substances such as benzopyrenes, phenols, and
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oxides of nitrogen and sulphur.[4] These products can cause
significant airways irritation and are also carcinogenic.[3‑7]
Therefore, individuals exposed to these two emissions are more
likely to have increased risk and occurrence of both respiratory
and nonrespiratory diseases.
In northern Nigeria, a very common and important aspect of
economic and social life is the roasting of fresh meat by men.
These men are popularly called mai suya.
Fresh meats are salted and are roasted by heat from burning
wood. The meat is turned periodically and cooking oil added.
These procedures generate a lot of toxic fumes from the oil
and smoke from the wood. Rodolfo, et al. and Erhabor, et al.
have documented the occurrence of obstructive airways disease
among women exposed to wood smoke in Bogota and Ife
respectively.[8,9] Even short‑term exposure to wood smoke has
been associated with increased risk of respiratory symptoms
and decreased lung function in an experimental setting.[10]
Simpson, et al. reported a case study of a young nonsmoking
man who developed chronic airflow limitation after inhalation
of overheated cooking oil fumes.[11]
Though some works have been done to assess respiratory
symptoms and ventilatory functions in some population group
but none has been done among this significant group in the
society.[12‑15] This is an age long job for which the Northern part
of the country is known for. Because of its wide acceptability
even among other ethnic groups in Nigeria, there are increasing
selling points in other parts of the country.
In this study, we aim to study the prevalence of respiratory
symptoms and lung function abnormalities among these
workers who are exposed to smoke from burning wood, meat
and fumes emanating from cooking oil. We hypothesized
that there is no difference in respiratory symptoms and lung
function parameters between mai suya and other workers
who are not so exposed. It is envisaged that the results of this
study will provide baseline data for personal health control
measures, especially regarding wood smoke and cooking
oil fumes and subsequent evaluation of any intervention
measure.

Subject and Methods
The study was carried out in Kebbi, Kebbi State Nigeria.
This is one of the States in the Northern Nigeria inhabited by
various tribes, predominantly the Hausas and Fulanis. Apart
from cow rearing, other major occupation of the men folk is
selling roasted meat, called suya. Consent of the Director of
Clinical Services, Federal Medical Center, Kebbi was obtained
for the study as there was no Ethical Committee in the hospital
at the time of conducting the study. We also discussed with
the chairman of the mai suya and community leaders in the
locality, who assisted in disseminating the information, on the
aims and possible benefits of the study.

We recruited all consecutive and consenting mai suya who are
currently engaged in the work and who is not incapacitated
in any way. However any worker who has been treated for
tuberculosis, or who is a known patients with asthma were
not to be excluded. They were taken through an interviewer
administered questionnaire which seeks to evaluate for
respiratory symptoms.
The questionnaire contained some items from the Medical
Research Council (MRC) Chronic respiratory questionnaire.[16]
Lung function was done with a portable office spirometer GP
MS07 Gold standard transducer spirometer (Micro Medical
limited, Rochester, Kent, UK). This was continuously
calibrated and correcting factor used in the final results.
The following parameters were measured, forced expiratory
volume in 1 second (FEV1), forced vital capacity (FVC),
and peak expiratory flow rate (PEFR). Consented workers
underwent an interviewer administered questionnaire followed
by spirometric test. Some of the workers were evaluated at
their stalls in the evening.
The interviewers were recruited from the pool of Health
assistant at the Federal Medical Center, Kebbi after undergoing
some periods of training while the spirometry was performed
by a Physician. Controls were age and sex‑matched individuals
whose works did not entail exposure to fumes or smokes. They
must also not have worked as a mai suya before or in any other
job with exposure to wood smoke or oil fumes. Overall, 48
mai suya were recruited from 15 different selling points, at
two local communities in Kebbi.
Statistical analysis
We performed a descriptive statistics for the sociodemographic
characteristics and frequency of respiratory symptoms
among both the workers and the control. Because of the
cofounding effect of smoking on respiratory tract and
because the two groups were significantly different in their
smoking status, current smokers were excluded from further
analysis. Chi square was used to test for association between
respiratory symptoms and the job categories. Odd ratio was
used to determine the risk of respiratory symptoms in exposed
workers. Student’s t‑test was used to test for association
between the means of numerical variables such as age, PEFR,
FVC, and FEV1 values. The analysis was done using SPSS
version 12 (SPSS Inc., Chicago, Illinois, USA), with significant
level at <0.05.

Results
Study characteristics
The sociodemographic and some other characteristics of the
study subjects is as shown in Table 1. The two groups were
identical in age, marital status, and gender. They were all male.
The mean for the test group, i.e., ‘Mai suya’ was 30.44 (6.7)
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versus 29.17 (9.7) years for the control, P value = 0.5.
Six percent (3/48) of the test group and 12% (4/32) of the
control group reported a positive family history of asthma,
P value = 0.3. However, none among the study participants
has ever been diagnosed with asthma.
They were however statistically different in their smoking history
with 33% (16/48) and 9% (3/32) of the test and control groups
being current smokers respectively, P value = 0.014 [Table 1].
Prevalence of respiratory symptoms among study
participants
The self‑reported prevalences of respiratory symptoms were
analyzed among the study participants. In order to eliminate the
confounding effect of smoking as the groups were significantly
different in their smoking status and giving the effect of
smoking on respiratory tract, only participants who were not
current smokers were included in this analysis as shown in
Table 2. The commonest/most frequently reported symptoms
was cough, it was present in 59% (19/32) of the test group and
27% (8/29) of the control, odds ratio; 3.1, 95% CI (0.1–5.8),
P value = 0.04. Thirty seven percent (12/32) of the Mai Suyas’
reported nasal congestion compared with 10% (3/29) of the
control, odds ratio; 1.2, 95% CI (1.04-1.82), P value = 0.02.
Cough was reported in 32% (10/32) and 21% (6/29) of the
test and control, respectively, but this was not statistically
significant, P value = 0.3. Eighteen percent (6/32) of the
Mai Suyas and 10% (3/29) of the control reported dyspnea,
P value = 0.3. However, none of the control reported any
occurrence of wheeze while 12% (4/32) of the Mai Suyas’
reported wheeze, P value = 0.04.
Analysis of the association between respiratory
symptoms mai suyas
The association between respiratory symptoms among mai
suyas who are non smokers was also apparent in the trend
analysis as shown in Table 3. Dyspnoea and chest tightness
were significantly associated with number of years at work.
Individuals who have been engaged in the job for between
6 and 10 years have the highest frequency of dyspnea and chest
tightness, 83% (5) and 63% (12/19), P values = 0.01 and 0.02,
respectively. Though wheeze was associated with those
who have worked for 10 years and above, 50% (2/4) versus
25% (1/4) each for others, P value = 0.9. Individuals with no
known family history of asthma had increased association and
occurrence of cough; 80% (8/10), dyspnea; 67.8% (4/6), Chest
tightness; 83.7% (16/19) and nasal congestion; 81% (9/11).
Spirometric study the subjects
Table 4 shows the lung function results of study subjects.
As shown, the mean FEV1(L/s) was significantly lower
among the test group compared with the control group
irrespective of the smoking status, 2.62 (0.6) vs. 3.09 (0.8),
P value = 0.006 and 2.5 (0.55) and 3.02 (0.51) among
nonsmokers, P value = 0.007. However, the mean FVC (L)
40

Table 1: Characteristic of study subjects
Characteristics

Workers (test) Control
n=48 (%)
n=32 (%)

Mean age (SD)
Years
Sex; Male
Tribe; Hausa
Family history of asthma
Yes
No
Previous history of asthma
No
Marital status
Single
Married
Smoking history
Current (yes)
Ex smoker (yes)

P values

30.44 (6.7)
48 (100)
48 (100)

29.17 (9.7)
32 (100)
32 (100)

0.5
–
–

3 (6)
45 (94)

4 (12)
29 (88)

–
0.3

48 (100)

33 (100)

–

18 (38)
29 (62)

17 (21)
26 (79)

0.1
–

16 (33)
6 (12)

3 (9)
5 (15)

0.014
0.7

Table 2: Prevalence of respiratory symptoms among
nonsmokers
Symptoms

Cough
Yes
No
Dyspnea
Yes
No
Chest tightness
Yes
No
Wheeze
Yes
No
Nasal
congestion
Yes
No
a

Non
smoking
mai suya
n=32 (%)

Non
smoking
controls
n=29 (%)

OR (CI)

P value

10 (32)
22 (68)

6 (21)
23 (19)

0.9 (0.5-1.4)

0.3

6 (18.7)
26 (81.3)

3 (10)
26 (90)

0.8 (0.4-1.8)

0.3

19 (59)
12 (41)

8 (27)
21 (73)

3.1 (0.1-5.08)

0.04

4 (12)
28 (88)

0
29 (100)

1.2 (1.0-1.3)

0.04a

12 (37)
20 (63)

3 (10)
26 (90)

1.2 (1.041.89)

0.02

Exact fisher test was done

was significantly lower among Mai suyas who are not smoking
compared with nonsmoking control, 2.7 (0.7) and 3.16 (0.51),
respectively, P value = 0.004.

Discussion
This study looks at the respiratory symptoms and function
among Mai Suyas’ which could be described as a form a
traditional barbecues workers whose main job is to roast
fresh meat in the open. This is also an age long means of meat
preserving apart from the use as a delicacies. These individuals
are usually exposed to a mixture of wood smoke and fumes
from oils or other additives to the meat.
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From this study, these workers have increased frequency of
respiratory symptoms compared with control. Occurrence of
respiratory symptoms especially chest tightness and dyspnea
are common among those who have spent 6-10 years on the
job compared with wheeze which was present in those with
10 years and more on the job. Positive family history of asthma
is not associated with increased occurrence and incidence of
respiratory symptoms. Spirometric values were significantly
lower among them compared with controls irrespective of the
smoking status.
The commonest symptoms were chest tightness, nasal
congestion and cough, with a frequency of 59%, 37%, and
32%, respectively. The frequency of chest tightness in this
study was higher than previously reported findings among
people exposed to only wood dust or wood smokes and
detergent workers.[14,15] Because the test group and control
were significantly different in their smoking status, we
compared the prevalence of these symptoms among non
smokers in both groups. Our findings revealed that Mai
suyas have up to threefold risk of having chest tightness and
about one half risk of having wheeze and nasal congestion.
Interestingly, cough and dyspnea were not significantly
different among non smoking workers and controls. We also
found that those with no known family history of asthma,
which may be a marker of pre‑existing atopy in these workers
also have increased occurrence of respiratory symptoms. All
these findings are indicative of significant occurrence and
risk of respiratory symptoms among these workers which is
Table 3: Factors associated with respiratory symptoms
among non smoking Mai suyas
Characters

Duration of
work, years
0-5
6-10 years
>10 years
P value
Family
history of
asthma
Yes
No
P value

Cough Dyspnea Chest
Wheeze
Nasal
n=10
n=6
tightness
n=4
congestion
(%)
(%)
n=19 (%)
(%)
n=11 (%)

2 (20)
5 (50)
3 (30)
0.43

1 (17)
5 (83)
0 (0)
0.01

2 (11)
12 (63)
5 (26)
0.02

1 (25)
1 (25)
2 (50)
0.9

1 (9)
6 (54.5)
4 (36.4)
0.2

2 (20)
8 (80)
0.03

2 (33)
4 (67.8)
0.02

3 (16)
16 (83.7)
0.03

1 (25)
3 (75)
0.09

2 (18)
9 (81.7)
0.045

not accounted for by smoking cigarette and previous history
of atopy or allergy.
It may, therefore, suggested that smokes from burning wood,
fumes from oil, and other additives may be strong airway
irritants which may act alone or with other factors to increase
the occurrence of respiratory symptoms.[10] Additional often
unrecognized cofactors such as dust and fumes from car
exhaust which these workers may be exposed to may increase
the occurrence of respiratory symptoms, as they commonly
operates by the road side and popular junctions.
Other possible pathogenic mechanism is the occurrence
of airway inflammation and subsequent development of
bronchial hyperactivity.[17] Respiratory symptoms distributions
were quite varied based on duration of job exposure. Medium
term workers; i.e., those working for between 6 and 10 years
seems to have the highest frequency of the symptoms. These
are probably subjects who have settled down with the job and
are doing it more regularly than others. This observation may
also be explained in part by the fact that affected individuals
may have resigned from the job due to disability. Regarding
chest tightness, it was common among those working for
more than ten years compared with those working for less
than six years. This may really be indicative of development
of bronchial hypersensitivity and atopy as result persistent
exposure to toxic substances emanating from combustion
of wood burning and oil fumes which eventually lead to
obstructive airway disease.
Exposure to oil fumes and biomass smoke in these workers is
associated with significant reduction in FEV1 and FVC after
controlling for smoking. In non smokers, the spirometric
results suggest mainly variable degree of airways obstruction.
There is a possibility of some workers having a mixed
spirometric abnormality as well evidenced by markedly
reduced FVC. Other workers have documented obstructive
airway disease (OAD) in both acute and chronic exposure to
wood smoke and fumes from oil.[6,8,10]
Some limitations of the present study must be highlighted. This
was an interviewer administered cross sectional study which may
be subjected to error in interpretation of terms by the interviewer
and also subject to accurate recall by the subjects. Also ability to
accurately describe some of the symptoms to the participants may
also affect their response. The interviewers were Health assistants
that usually offered assistance, for example in interpreting for

Table 4: Lung function results among study subjects
Parameters
FEV1, l/min (SD)
FVC, l (SD)
FEV1/FVC, % (SD)
PEF, l/min (SD)

Workers
2.62 (0.6)
2.81 (0.7)
93.6 (9.7)
390.6 (111.0)

All subjects
Control
3.09 (0.8)
3.2 (0.5)
93.7 (4.0)
420 (93)

P value
0.006
0.3
0.9
0.3
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Workers
2.5 (0.55)
2.70 (71)
93.9 (11.2)
385.7 (114)

Non smokers
Control
3.0.2 (0.51)
3.16 (0.51)
4.8 (3.4)
408.9 (95. 6)

P value
0.007
0.04
0.6
0.4
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Physicians, as their normal and routine work. Additionally, initial
training and explanation of terms were undertaken. So these may
minimize problems due to interviewing the individuals. However,
questionnaire based approach is mostly used tool in even asthma
survey, though video based questionnaire is being encouraged
especially in children.[18] Portable spirometer was used, though we
did not think this should affect the result as it was calibrated, the
best reading of three was recorded and a correcting factor used.
Reversibility testing may have added additional information to
the finding but was abandoned as most subjects were not willing
to inhale bronchodilator.
Despite these limitations, this study shows that Mai suyas
have increased frequencies and risk of respiratory problems
and reduced spirometric parameters. Enlightenment through
their society is necessary in order to devise and encourage use
of in expensive protective devices.
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