European Journal of Nutrition
and Food Safety

European Journal of Nutrition & Food Safety

I all Volume 14, Issue 12, Page 1-7, 2022; Article no.EJNFS.94691
ISSN: 2347-5641

Methods Adopted in the Preservation
of Fish and their Health Implications to
the People of Sampou, Bayelsa State

H. O. Stanley ¥, F. O. Anusiobi °, I. W. Okere ¢, A. Ebipa ¢,
B.C. Egwu ¢ H. F. Briggs ¢, T. P. Bestman ¢,
L. R. Dekawei ¢ and D. S. Elliot-Wokoro ¢

 Department of Microbiology, University of Port Harcourt, Rivers State, Nigeria.

b Department of Oral Maxillofacial Surgery, University of Nigeria, Enugu State, Nigeria.

¢ Department of Oral Pathology and Oral Medicine, University of Nigeria, Enugu State, Nigeria.
d Department of Community Medicine, Niger Delta University, Wilberforce Island, Bayelsa State,
Nigeria.

Authors’ contributions

This work was carried out in collaboration among all authors. All authors read and approved the final
manuscript.

Article Information

DOI: 10.9734/EINFS/2022/v14i121275

Open Peer Review History:

This journal follows the Advanced Open Peer Review policy. Identity of the Reviewers, Editor(s) and additional Reviewers, peer
review comments, different versions of the manuscript, comments of the editors, etc are available here:
https://www.sdiarticle5.com/review-history/94691

Received: 10/10/2022
Accepted: 13/12/2022
Published: 17/12/2022

Original Research Article

ABSTRACT

The methods adopted to preserve fish can affect its nutritional quality owing to the likelihood of
deposition of chemical and biological agents, which can also be injurious to health upon
consumption. This study aimed to assess the impact of these preservation methods on the health of
the people of Sampou. A descriptive cross-sectional study was conducted among people of
Sampou, aged between 15-60 years. Data were collected from 364 respondents using interview
and self-administered questionnaires and analyzed using Statistical Package for Social Sciences
(SPSS) version 20. The study shows that smoking is the most common method of fish preservation
in Sampou because it's easily accessible. Result of the study also revealed that fish preservation
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methods have health implications, such as burns, eye irritation, cough, asthma exacerbation,
bronchitis, fever and chest pain. Although, smoking tends to prolong the shelf life of the fish it
impacts adversely on health. It was recommended that farmers should seek support to build a solar
powered cold room storage in Sampou, while the government should provide funds which will help
fish farmers get better equipment. Medical officers and other healthcare workers should encourage
regular medical screening and check up for fish farmers.

Keywords: Fish; preservation methods; public health.

1. INTRODUCTION

Fish farming is very popular in Nigeria. A visit to
the typical Nigerian market will present you with
an array of fishery products, especially in the
Southern part of Nigeria, where it is dominant.
Nigeria is the 2" largest producer of fish in Africa
after, Egypt, with catfish being the most farmed
species, although domestic production does not
meets the demand for fish [1,2].

Fishes when killed are not continuously and
continually available, hence the need to preserve
them from decay and spoilage (by maintaining
the quality) until they are consumed or sold [3,4].
Various methods have been developed to meet
this need; drying (dehydration), smoking, frying,
salting, heating, roasting etc., most of which are
practised in developing countries such as
Nigeria. The principle behind these preservation
methods is the elimination of microorganisms
which cause spoilage and to halt biochemical
reactions which will facilitate the spoilage, by
reducing the water content of the food since
moisture is necessary for the survival of
microbes in the fish [5-7].

Fish preservation methods are meant to maintain
the quality of fish over a longer period of time
and make it safe for consumption. Among the
traditional methods of preserving fish, smoking is
commonly preferred. Smoking could be done
using the traditional fish smoking drum, fish
smoking mud or smoking kiln. Preservation of
fish by smoking has negative impacts on our
health, as well as reduce the quality of fish [8].
The concerns are even more prominent in the
rural areas of developing countries where the
mainstay of fish preservation is the traditional
preservation method. Olaoye et al. [9], reported
that the various traditional methods employed in
the preservation of fish in the rural areas of
developing countries have negative impacts
(short term, medium term and long term) on the
lives of the users. Females were reported to be
more likely to suffer health implications as they
are more involved in fish preservation than males
[6,10,11].

Adverse health effects might arise from the
method used for fish processing [9,12] and from
the consumption of smoked fish [10,13]. The
presence of microorganisms at high population
density in smoked fish samples is of great public
health concerns. Health concerns also exist for
substantial exposure to polycyclic aromatic
hydrocarbons (PAH) with possible carcinogenic
human health risk from consumption of smoked
fish species [14,15]. Grema et al. [16] reported
that because most fish processors in developing
countries never had a formal food safety training
program, they hardly adopt good food hygiene
measures, and this might have implication of
general safety of the processed fish.

There is currently a paucity of published studies
on the magnitude of ill-health resulting from fish
preservation methods in low-income countries
[14]. There is urgent need to document the
attributable risk of commonly practised fish
preservation methods in Sampou, to the
occurrence of ill-health, so as to develop
evidence-based protocols for preventing and
managing ill-health among people practising
these fish preservation methods.

2. MATERIALS AND METHODS
2.1 Study Area

The study was carried out in Sampou
community. Sampou is a rural area in Kolokuma-
Opokuma Local Government Area of Bayelsa
State. It is bounded by Bayelsa National Forest
to the North, river Nun to the Northwest, Kaiama
to the Southwest and the East-West road to the
South. It is located between latitude 5.1435°N
and longitude 6.3525°E. It is indigenous to the
ljaw people who are known for the use of
biomass for cooking and food preservation. The
community is divided into compounds, these
include; Ibene-pele, Isidani, Ezonwari, Ibabawari,
Kalamaowei-wari, and New layout.

2.2 Study Design

A descriptive cross-sectional study was carried
out. This study lasted for a period of 2weeks
(October 10™- 24™).
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2.3 Study Population

The study population is 4,036. This is the
population of people older than 15years living in
Sampou. The total population of Sampou is
7702, that of under 15 is 3666, under 5 is 1540
and under 1 is 308.

2.3.1 Eligibility criteria
e Inclusion criteria:

The members of the study population may or
may not be educated, they should be of age
(between 15-60years old), they should have
been living there for one (1) year, they should be
healthy, physically fit, and they should have basic
idea on the farming/food preservation methods
common in the community. Respondents may be
male or female.

e Exclusion criteria:

People in Sampou community aged 15-60years
old who have certain deformities such as the
blind, foreigners, people not present at the time
of administration of the questionnaires.

2.4 Sample Size Determination

The sample size was determined using the
Yamane formula, as follows:

n = N/1+N(e)?
where

n = sample size
N = population size .
e = level of precision

4036/ 1 + 4036 (0.05)?
363.93 (~ 364)

2.5 Sampling Method

The sampling method used was simple random
sampling. The sampling frame was formed by
heads of the households that form the study
population. The housing units and respondents
were visited and administered questionnaires for
data collection.

2.6 Data Collection

The data for this study were collected via the
guestionnaires administered. The research
instrument for data collection is thus
guestionnaires. They were issued in two forms;

self-administered (for the educated ones) and
interview (for the uneducated ones).

2.7 Data Analysis

Data obtained using the research instrument
(questionnaire) were analyzed using descriptive
analysis and inferential statistics. This will be
done using Statistical Package for Social
Sciences (SPSS) version 23 software. The
descriptive analysis will be focused on the
frequency and distribution of demographic
variables and research questions, represented
on a table. The demographic variables of
importance to this research would include
occupation, age, gender, marital status, level of
education etc.

3. RESULTS

A total of 364 questionnaires were administered,
retrieved and analyzed. Table 1 shows that most
of the people (92.5%) were educated and were
mostly females (67.3%). They were mostly
married/cohabiting (78.7%), aged 31-40years
(34.3%) and practised Christianity (97.6%). Most
of the inhabitants were indigenes (71.9%) and
were into farming (50.3%).

Table 2 shows that most households (80.7%)
had knowledge of and practiced smoking as their
major fish preservation method. Amongst the
methods, smoking was most commonly known
(86.4%) and practised (51.4%) in the household.
Most of the participants preferred smoking
because of the longevity it gives the fish (20.4%).

Fig. 1 shows that most people (60%) learnt fish
preservation from their families, and the least
source of their knowledge is radio.

4. DISCUSSION

This study was conducted on 364 households in
Sampou community. There were 245 females
(67.3%) which shows female predominance in
the area of fish processing. This is in keeping
with studies done in the past. Odediran and
Ojebiyi [17] conducted a study in Lagos State,
Nigeria, in which 64.3% of the participants were
females. In a descriptive study by Agbebi [10], it
was also found that females constituted 70% of
the respondents. In a study conducted in the
coastal areas of Ondo state, Nigeria, it was
observed that females dominated the processing
sector (70%) [9]. According to Alonge et al. [6],
females are more likely to suffer health
implications as they are more involved in fish
preservation than males.
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Table 1. Sociodemographic characteristics of respondents

Characteristics Frequency N = 364 Percentage (%)
Gender

Male 119 32.7
Female 245 67.3
Age group

16-30yrs 97 26.6
31-40yrs 125 34.3
41-50yrs 78 21.3
51-60yrs 35 9.7
>60yrs 29 8.1
Marital status

Single 52 14.3
Married/Cohabiting 286 78.7
Widowed/Separated 26 7.0
Level of Education

None 27 7.5
Primary 90 24.8
Secondary 174 47.7
Tertiary 73 20.0
Religion

Christian 355 97.6
Muslim 5 1.3
African Traditional Religion 4 1.1
Occupation

Farmer 183 50.3
Civil servant 25 6.8
Trader 60 16.5
Artisan 39 10.8
Others 57 15.6
State of origin

Bayelsa 262 71.9
Others 102 28.1

Table 2. Fish preservation method used and reason for using them in Sampou community

Variable Frequency N = 364 Percent (%)
Fish Preservation in the household 294 80.7
Fish preservation method known to participants

Smoking 254 86.4
Sun drying 210 71.4
Cooling 122 41.5
Salting 117 39.8
Method used for fish preservation in the household

Smoking 151 51.4
Sun drying 88 29.9
Cooling 15 5.1
Salting 15 5.1
Reasons for the fish preservation method used

Preservation method makes fish last for a very long time 60 20.4
It is a cheap method 49 16.7
Most appropriate fish preservation method 29 9.9
Lack of electrical power supply 27 9.2
It is readily available 27 9.2
Preservation method is convenient 24 8.2
Preservation method is commonly used 15 5.1
Preservation method gives fish good taste 7 2.4
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Fig. 1. Source of the correspondents' knowledge about the different methods of fish
preservation

Table 3. Health implications of fish preservation methods used in Sampou community

Variable Frequency N = 364 Percent (%)
Awareness of health implications associated with preservation 117 32.1
methods

Respondents who have suffered some health implications 69 18.9
Respondents who knew any sufferer 78 215

Health Implications Suffered

Burns 9 8.7

Eye Irritation 35 50.7

Cough 20 29

Others 8 11.6

The predominant age group was 31-40years
(34.3%) followed by 16-30years (26.6%). This
shows that the younger age group, because their
workforce, was mainly involved in fish
preservation. The older ones (>60years)
constituted just 8.1%. Gawi and Sogbesan [18]
also reported that majority of respondents in their
study were women aged 31-40years (40%).
Agbebi [12] reported that women aged 21-
40years old were more involved than every other
age group in fish preservation. This age bracket
encompasses the most reproductive and any
adverse effect on mother could impact on their
children.

Most of them were either married or cohabiting
(78.7%), even more so for the cohabiting. This is
expected since southerners are known for
cohabiting [19]. This also shows the need to feed
their families through fish processing as it is a
cultural practice among women in this region.
Ariadi and Abidin [20] in their study showed that
majority of the participants were married.

Most of the participants were educated up to
secondary level (47.7%), hence it is not
surprising that they had some good knowledge
on the research topic. Those with no formal
education constituted the least (7.5%). Ariadi et
al. [21] also had similar finding, in which majority
of the participants were educated up to
secondary level. Most of the respondents were
Christians (97.6%), mainly farmers (50.3%) and
indigenes (71.9%) of Sampou.

On method used for fish preservation in the
household, 294 of respondents (80.7%) affirmed
that they engaged in fish preservation in their
households. This is largely because of the River
Nun that bounds the community, as such one of
their main sources of livelihood is fish farming
and processing. Out of the 294, only 254
respondents (86.4%) knew about the smoking
method and 151 of them (51.4%) used it as their
preferred method. This is similar to the findings
by Olaoye et al. [9] and Gawi and Sogbesan [18],
were they reported that, smoking method is the
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most common method used for processing. In
the present study, smoking method was followed
by drying. Only 5.1% used cooling method. A
study carried out by Olaoye et al. [9] noted that
three main fish processing methods in Nigeria
were smoking, frying and drying. Sun drying is a
common traditional fish preservation method
among locals in developing countries of Kenya
[22] and India [23]. However, smoking is very
popular in Nigeria [16].

The major reason for their preferred method was
that it made their fish last longer. Another
important reason why these methods are
preferred over cooling (for example) is the lack of
electrical power supply and it is also cheaper
than the latter as drying uses solar energy. Most
people (60%) learnt fish preservation from their
families, and the least source of their knowledge
is radio. This goes to say that fish preservation
has become a way of life for most participants as
it is been taught to the younger generation, and
they hardly can do without it.

The awareness of health implications associated
with preservation methods used was low
compared to the overall level of education.
Among the 364 participants, only 117 (32.1%)
were aware of some hazards associated with fish
preservation. Most of them had suffered eye
irritation  (50.7%), followed by cough (29%),
others (asthma, bronchitis, fever and chest pain)
(11.6%) and burns (8.7%). This is similar to the
study conducted by Olaoye et al. [9] on
occupational hazards and injuries associated
with fish processing in Nigeria, in which eye
irritation, burns etcetera, cough, fever, chest
pain, were identified.

5. CONCLUSION

Traditional methods of preserving fish such as
smoking and sun drying were the methods
commonly used for preserving fish by people in
Sampou. The decision to use these methods is
mainly because they make fish last for a very
long time and they are cheap. Respondents were
aware of the health implications associated with
these preservation methods and reported
experiencing burns, eye irritation and cough,
which they attributed to the preservation method.
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