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Abstract

Backgroud: The aim was to study the prevalence of respiratory symptoms and assess the lung function of fish smokers in
Nigeria.

Methods: A case control study was done among fish smokers in Nigeria. Women aged 15 years or older (n=210) involved in
fish smoking and equal number of matched controls were interviewed on respiratory symptoms and their peak expiratory flow
rate (PEFR) measured. Data was analysed using chi square test, student's t-test and odd ratios.

Results: Both groups were similar in their personal characteristics. The test group had significantly increased occurrence of
sneezing (153; 72.86%), catarrh (159; 75.71%), cough (138; 65.71%) and chest pain (59; 28.10%) compared with the control
group, odds ratio (OR) 2.49, 95% confidence interval CI (1.62-3.82), P < 0.001), OR 3.77,95% CI (2.44- 5.85), P < 0.001, OR
3.38, 95% CI (2.22-5.15), P < 0.001, and OR 6.45,95% CI (3.22-13.15), P < 0.001, respectively. The mean PEFR of 321+58.93
L/min among the fish smokers was significantly lower than 400£42.92 L/min among the controls (p = 0.0001).

Conclusion: Fish smokers have increased risk of respiratory symptoms and reduced pulmonary function. There is a need for

protective equipment and periodic evaluation.
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Introduction

Biomass fuels are used by about 50% of the world pop-
ulation as their primary source of domestic energy for
cooking, home heating, and light." Its uses exceed 80%
in China, India, and sub-Saharan Affrica as compared to
near 0% in developed countries.! Indoor air pollution has
been ranked by the WHO as the 10" among preventable
risk factors contributing to the global burden of disease.
About 1.5 to 2 million deaths per year worldwide have
been attributed to indoor air pollution.* In India, indoor
air pollution accounts for approximately 500,000 prema-
ture deaths, representing® 7% of the national burden of
disease.” In Nigeria, the rural dwellers, constituting about
70% of the population® rely almost exclusively on bio-
mass fuels as their main source of energy. The most fre-
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quently used biomass fuel is wood both as unprocessed
wood and as charcoal.” Combustion of biomass fuels
such as wood and charcoal is known to cause household
air pollution (HAP) by their emission of some toxic and
irritant substances.® These substances include respirable
particulate matter (PM, ), carbon monoxide (CO), nitro-
gen and sulfur oxides (NO,, SO,), aldehydes (e.g., form-
aldehyde), polycyclic aromatic hydrocarbons (e.g., benzo-
pyrene), volatile organic compounds, chlorinated dioxins,
and free radicals.” Exposures to these substances have
multiple deleterious effects on the respiratory system.'
Among them are acute respiratory infection,'' chronic
bronchitis,'? bronchial asthma,” chronic obstructive pul-
monary disease (COPD),' tuberculosis’ and possibly
lung cancer."

Various measures are used in assessing lung function.
Among them is the peak expiratory flow rate(PEFR)
which is preferred by general practitioners because of
the advantages it has over others.'”'®"” 1In Nigeria, the
peak flow meter is the instrument that is readily available
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to family physicians and other primary care physicians
for the assessment of respiratory function especially in
the rural communities. In these communities, the depen-
dence on wood and other forms of biomass fuels appears
to be on the rise sequel to the scarcity and increased cost
of substitutes such as kerosene and liquid petroleum gas.

In Oyorokoto fishing settlement, the women depend
completely on heat generated by the burning of firewood
to dry their fish. This emits very noxious fumes which
may have deleterious effect to the respiratory system. In
a previous study by Akani et al on respiratory symptoms
in this fishing settlement, a cross sectional design which
has some limitations was used.” In an attempt to address
some of these limitations, this case control study was de-
signed to determine the prevalence of respiratory symp-
toms and assess the lung function of fish smokers in this
fishing settlement in Andoni local government area of
the Rivers State, Nigeria. We hypothesize that there is no
difference in respiratory symptoms and lung function be-
tween fish smokers and others who are not so exposed
to biomass combustion. It is envisaged that the results of
this study will open the eyes of family physicians in the
communities on the need for appropriate intervention to
prevent the deleterious effect of biomass combustion.

Subjects and methodology

Setting

This study was carried out in the Oyorokoto fishing set-
tlement in the Andoni local government area of the Riv-
ers State. This is an island in the Atlantic Ocean occupied
predominantly by fishermen and people involved in fish
related occupations. Other inhabitants include few trad-
ers, artisans, clergymen and civil servants who work in
the local government council offices in the community.
The fishermen go into the ocean in their dug-out canoes
to fish while the women receive their catch, smoke them
in huts which are specially built for that purpose and oc-
casionally are inhabited by the fish smokers and their rela-
tions.

Study design
This was a case control study.

Study population

The sample population consisted only of women. Male
involvement in such domestic activities such as fish
smoking is prohibited by the patriarchal nature of the so-
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ciety. Only women aged between 15 years and 64 years,
who had resided in Oyorokoto for at least 12 consecu-
tive months prior to the study, and who had given their
consent after the implications of the research had been
carefully explained to them, were included in the study.

Selection criteria

Inclusion criteria

1. Non fish smokers:

According to the definition, non- fish smoker is a person
who does not smoke fish.

These persons:

1. Were not dwelling in houses where fish smoking was
practiced. In other words, they were not passive inhalers
of smoke. Passive inhaler refers to exposure to fire wood
combustion products from the activities of others.

i. Were residents of Oyorokoto fishing settlement as
confirmed by history and personal documents for at least
12 consecutive months.

2. Fish smokers:

They are the persons who are engaged in fish smoking by
burning fire wood.

Exclusion criteria

The following groups of persons were not included in
this study:

1. Persons who were moribund or had a full-fledged pic-
ture of cor pulmonale on clinical examination.

ii. Persons who were known to be suffering from bron-
chial asthma

iii. Males were not included in this study since fish smok-
ing was a predominantly female occupation.

iv. Persons who lived in the same houses as the fish smok-
ers or worked in other places where they are exposed to
dusts or fumes such as saw mills.

v. Cigarette smokers.

Sample size determination
A sample size of 362 (181 cases and 181 controls) was
calculated using the formula:

r+ 1) (PY1-DPNZy+2,,)
r (p, _p2)2

n = Sample size in the case group, r = ratio of controls

n=(

to cases, p = A measure of variability, Z, = Represents
the desired power (typically .84 for 80% power). p, —p, =
the difference in proportions, Za/, = the desired level of
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statistical significance (typically 1.96). It was increased to
420 to give room for attrition.

Sampling method

The sampling method was as described in a previous
study.”’ A matched control for age, weight and height of
individuals not involved in the fish smoking was also re-
cruited for every fish smoker enlisted in the study. Match-
ing of the controls for the variables was done to eliminate
their confounding effect on PEFR.

Procedure

Data was collected from participants in their homes by
two community health extension workers who were spe-
cially trained for this research using a three part ques-
tionnaire which was pretested on 20 fish smokers and 20
controls. Their names were not required on the question-
naire and each subject was assured that the information
given was solely for scientific purposes and would be kept
confidential.

The first part of the questionnaire sought information
about the participants’ personal characteristics such as
age, marital status, occupation, tobacco exposure, level of
education, past medical history of bronchial asthma and

type of dwelling place.

The second part identified participants who gave an affir-
mative answer to the questions about definite respiratory
symptoms such as catarrh (nasal discharge), sneezing,
cough, chest pain and breathlessness.

The third part of the questionnaire recorded the height,
weight and the peak expiratory flow rate(PEFR). Their
heights were measured in centimeters using a Leicester
height measuring stadiometer (Seca Ltd; Birmingham,
UK) by standard procedure without shoes.” Their weight
was measured using the Hansons bathroom scale (Ter-
raillon UK Ltd; Hempstead, Hertfordshire, UK).

Measurement of the peak flow rate (PEFR) of each sub-
ject was obtained with the help of a mini-Wright’s peak
flow meter (Clement Clarke International Limited, Har-
low, UK). This is a very simple instrument which helps
to assess the airflow through the airways and thus help to
determine the degree of obstruction along them. It is a
simple, quick, and inexpensive way of measuring airflow
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obstruction. It usually detects a narrowing of large and
medium-size airways. In a previous study, the sensitivity
of an abnormal peak expiratory flow rate in detecting all
people with chronic obstructive pulmonary disease was
91%, and for people with moderate or severe chronic
obstructive pulmonary disease was 100%. The specificity
of an abnormal peak expiratory flow rate was lower at
82%." The peak flow rate was measured with the subjects
in standing position without a nose clip and holding the
peak flow meter horizontally. A tight fitting disposable
cardboard mouth-piece was inserted into the inlet nozzle
for every subject. They were asked to place the lips tight-
ly around the mouthpiece. After proper rest, they were
asked to take a deep breath and exhale as forcefully as
possible in a single blow into the instrument. The proce-
dure was repeated thrice with an interval of half a minute
between each attempt and the result of each attempt was
recorded in liters per minute. The best of the three read-
ings was recorded. The highest of each three technically
acceptable measurements was taken as being representa-
tive of the subjects’ lung function. This was compared
between the groups. In each case, the procedure was first
explained and demonstrated to the subject.

Data analysis

Frequency table was constructed to show the similarity in
the personal characteristics of the fish smokers and the
controls. Chi square was used to test for association be-
tween respiratory symptoms and fish smoking, Odd ratio
was used to determine the risk of respiratory symptoms
in exposed subjects. Student's ~test was used to test for
association between the means of continuous variables
such as age, height, weight and PEFR. These were done
using Excel software and SPSS version 16 (SPSS Inc.,
Chicago, Illinois, USA), with significant level at P<0.05.

Ethical approval

Ethical approval of this study was obtained from the
Ethical Committee of the University of Port Harcourt
Teaching Hospital Port Harcourt, Nigeria.

Results

There were 210 fish smokers and an equal number of
controls. The personal characteristics and PEFR of the
fish smokers and the controls are shown in table 1.
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Table 1: Mean of personal characteristics and PEFR of the fish smokers and matched
controls at Oyorokoto fishing settlement at the time of the study.

Characteristics Fish smokers Control group p-value
(N=210) (N=210)

Age (years) 31.46+13.03 30.36+12.58 0.416

Height (cm) 157+0.05 158+0.06 0.088

Weight (kg) 58.64+9.88 59.65+10.46 0.338

PEFR (L/min) 321£58.93 400+42.92 0.0001

Both groups were similar in their personal characteristics
(P>0.05). The mean PEFR of 3214+58.93 L/min among
the fish smokers was significantly lower than 400+42.92
L/min among the controls (p = 0.0001). The frequency
of respiratory symptoms among the study participants
are shown in table 2.

The fish smokers had significantly increased occurrence
of catarrh (159; 75.71%), sneezing (153; 72.86%), cough
(138; 65.71%) and chest pain (59; 28.10%) compared
with the control group, odds ratio (OR) 3.77, 95% con-
fidence interval (CI) (2.44- 5.85), P < 0.001, OR 2.49,
95% confidence interval CI (1.62-3.82), P < 0.001), OR
3.38, 95% CI (2.22-5.15), P < 0.001, and OR 6.45,95% CI
(3.22-13.15), P < 0.001, respectively.

Table 2: Frequency of respiratory symptoms among the fish smokers and the controls in
Oyorokoto fishing settlement at the time of the study.

Symptoms Fish smokers (%) Control group (%) p-value OR (95% CI)
N=210 N=210

Sneezing

Yes 153(72.86) 109(51.90) <0.001 2.49(1.62-3.82)

No 57(27.14) 101(48.10)

Catarrh

Yes 159(75.71) 95(45.24) <0.001 3.77(2.44-5.85)

No 51(24.29) 115(54.76)

Cough

Yes 138(65.71) 76(36.19) <0.001 3.38(2.22-5.15)

No 72(34.29) 134(63.81)

Breathlessness

Yes 7(3.33) 1(0.48) *0.068 7.21(0.89-157.29)

No 203(96.67) 209(99.52)

Chest pain

Yes 59(28.10) 12(5.71) <0.001 6.45(3.22-18.15)

No 151(71.90) 198(94.29)

Note: OR — Odds ratio, 95% CI- 95% Confidence Interval, * Fishers exact test
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Discussion

This case control study was designed to determine the
prevalence of respiratory symptoms and assess the lung
function of fish smokers in Oyorokoto fishing settlement
in Andoni local government area of the Rivers State,
Nigeria. There was increased prevalence of respiratory
symptoms and reduced lung function among the fish
smokers as compared with the control group.

The increased prevalence of respiratory symptoms
among the fish smokers compared with the controls is
similar to the findings by Peters et al among fish smokers
in Cross Rivers State in Nigeria,” Adewole et al in North-
ern Nigeria,” and the observations in Malaysian, Indo-
nesian and Singaporean populations during episodes of
bush burning*** The commonest symptoms with about
two to fourfold risk of occurrence were sneezing, catarrh
and cough. This corroborates with report from Mexico
and Northern Nigeria.'** These symptoms are the direct
effects of air pollution resulting from the combustion of
biomass fuels which emit toxic and irritant substances.®
These substances are known to have multiple deleterious
effects on the respiratory system.'” Although chest pain
was the least prevalent symptom, it has about six fold risk
of occurrence among the fish smokers. This has been de-
scribed as a symptom which may indicate the presence
of a serious or even life-threatening pathologic condition
necessitating rapid investigation and timely appropriate
therapy.® It is important to note that most of these symp-
toms are nonspecific, gradual in onset and may be report-
ed by individuals with normal PEFR.*" These symptoms
may masquerade as acute respiratory infections which
may require no further investigations.”® This may result
in delayed diagnosis with disease progression and missed
opportunities for preventing further deterioration.®” This
has brought to the fore the importance of occupational
history in all medical consultations, especially in commu-
nities like Oyorokoto fishing settlement.

Lung function tests

Lung function tests, which hitherto have been used as
mere tools for physiologic studies have become valuable
tools in clinical investigations to assess the effects of dis-
ease and exposure to environmental pollutants such as
biomass combustion on lung function.” Among these
tests is the peak expiratory flow rate (PEFR) which is
significantly lower among the fish smokers as compared
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to the controls in this study. This is similar to findings
in studies elsewhere among people exposed to biomass

combustion.'>?>*!

PEFR indicates the extent of narrowing of the airway and
the ability to move air in and out of the lungs. The nar-
rower the tubes, the lower will be the PEFR.*
et al. suggested that the airway narrowing may be due to
the effect PM, , which is present in biomass smoke.” This

Romieu

is believed to induce oxidative injury to the lungs through
their ability to form free radicals and cause airway inflam-
mation and narrowing.”

It is curious to note that the PEFR among the fish smok-
ers and the controls in this study are within the ranges for
the normal adult Nigerian populations*-**and higher than
that reported in Calabar, Nigeria among healthy women
by Nku et al.* This corroborates with the reports by pre-
vious researchers stating that PEFR varies from urban to
rural areas and from one region to the other.”” This study
therefore agrees with the suggestion that normal refer-
ence values be established for each region.”

The strength and limitations of the study

Age, height and weight are well established factors which
affect peak expiratory flow rate.* In this study, there
was strict and careful selection of the fish smokers and
the matched controls from the same environment. This
was evident in the comparison of the mean age, height
and weight between the fish smokers and the controls in
which no statistically significant difference was observed.
This study has limitations. Firstly, it has been reported
that higher hour-years of exposure is related to higher
occurrence of symptoms.* This should warrant the as-
sessment of the possible effects of chronic exposure in
a dose—response fashion by the calculation of cumulative
exposure index (hour-years). This was not done in this
study since the parameters needed for the calculation are
based on report by the participants which is dependent
on memory and is subject to recall bias.”” We recommend
that cumulative exposure index should be calculated in
a future study in large fish smoking centres with avail-
able quantitative exposure data to decipher the effect of
chronic exposure. The design of the study also makes it
impossible to interpret properly the causal sequences oc-
curring over time.
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Secondly, the prevalence of respiratory obstruction as
manifested by abnormal peak flow rate could not be
measured since there are no reference values in the vi-
cinity of this study. A study to establish reference values
in this environment is therefore recommended. Thirdly,
although PEFR was used in this study, a more accurate
result could have been obtained if the FEV1 was used as
recommended by the British Thoracic Society.*
Fourthly, since the study was conducted in rural com-
munity, it was not possible to recruit women who were
completely not exposed to biomass combustion. A study
comparing PEFR among the fish smokers and women
strictly using gas stoves to cook is recommended.

Conclusion

Despite these limitations, this study shows that fish
smokers have increased frequencies and risk of respira-
tory problems and reduced peak expiratory flow rate.
Education of the fish smokers on the use of inexpensive
personal protective devices should be embarked upon.
It will also be necessary to involve the government and
other donor agencies to institute measures aimed at the
improvement of their working conditions such as the
provision of electric fish dryers and banning the smoking
of fishes indoots.
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