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Abstract
Small fish are an important part of the diet in Ghana, but malnutrition rates remain high. The nutritional quality of fish 
consumed in Ghana may be affected by food processing and cooking practices, but the extent to which these processes are 
practiced among poor Ghanaian households along the coastal belt is unknown. This study explored how poor Ghanaian 
households process, prepare, and cook meals containing small fish. This exploratory qualitative study used Attride-Stirling 
thematic network analysis. Respondents were purposively sampled from fishing communities in the coastal regions of Ghana. 
One-on-one interviews were performed by trained field assistants, audio recorded and videotaped, and transcribed for fur-
ther data analysis. The most common small fish species identified were anchovies and herrings. Anchovies were fried and 
eaten whole. Herrings were eaten either smoked or fresh; for fresh herring, the head, fins, and viscera were removed before 
boiling. Herrings were smoked with the head and viscera; however, both the head and viscera were removed before being 
added to boiling soup and were not consumed. Anchovies were fried for 10 min, and herrings were boiled for 15–30 min. 
Processing methods and further meal preparation depend on the small fish species. Nutrient composition and contribution 
of small fish depend on the processing method, preparation method, and what tissues are eaten. Thus, these results will be 
of importance for sampling schemes for food composition tables and for the calculation of nutrient intake from small fish.
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Introduction

Fish are considered a good source of protein and fatty acids, 
particularly the long-chain omega-3 polyunsaturated fatty 
acids eicosapentaenoic acid (EPA) and docosahexaenoic 

acid (DHA). Additionally, fish provide a variety of micro-
nutrients, including vitamin A, vitamin B12, vitamin D, cal-
cium, iodine, selenium, and zinc (Golden et al. 2021; Rek-
sten et al. 2020; Hicks et al. 2019). Nutrient composition 
analysis has shown wide variability in the nutritional value 
of different fish species, with small indigenous fish species 
consumed whole such as anchovies and herrings being par-
ticularly rich sources of iron, zinc, calcium, vitamin B12, 
vitamin D, and iodine (Hasselberg et al. 2020; Roos et al. 
2007).

Heat is used in a variety of ways in fish processing, 
including boiling, baking, roasting, frying, and grilling 
(Alipour et al. 2010). It enhances the taste, flavor, and more 
importantly extends the shelf life, providing year-round 
availability of fish to consumers (Smida et al. 2014; Oparaku 
and Nwaka 2013). In addition, smoking improves organolep-
tic characteristics and reduces the microbial load (Igwegbe 
et al. 2015; Yusuf et al. 2015).

 * Yaw Opoku Agyei-Mensah 
 sagevalor5@gmail.com

1 Centre of International Health, University of Bergen, 
Bergen, Norway

2 Council for Scientific and Industrial Research, Food Research 
Institute, Accra, Ghana

3 Department of Geography, University of Bergen, Bergen, 
Norway

4 Fafo Institute for Labour and Social Research, Oslo, Norway
5 University of Ghana, Accra, Ghana
6 Department of Seafood, Nutrition and Environmental State, 

Institute of Marine Research, Bergen, Norway

http://crossmark.crossref.org/dialog/?doi=10.1007/s40152-023-00300-w&domain=pdf
http://orcid.org/0000-0002-6927-0186
http://orcid.org/0000-0003-4359-3494
http://orcid.org/0000-0002-6716-6748
http://orcid.org/0000-0002-3668-3216
http://orcid.org/0000-0001-7070-5784


 Maritime Studies (2023) 22:15

1 3

15 Page 2 of 11

However, these methods may also have drawbacks. For 
example, the preparation of fish generates large amounts 
of byproducts, such as heads, guts, skin, bones, and livers. 
These byproducts are rich in protein, vitamins, minerals, 
and essential fatty acids (Smida et al., 2014). Additionally, 
smoking fish can result in the loss of fats and micronutrients 
due to fat dripping and increased water loss from the fish, in 
addition to potentially harmful concentrations of polycyclic 
aromatic hydrocarbons (PAH). High-temperature smoking 
modifies protein, lowers the essential amino acids, and may 
result in the loss of major nutrients (Adeyeye et al. 2019; 
Kabahenda et al. 2009). Pourshamsian et al. (2012) discov-
ered that frying reduced the levels of EPA and DHA and 
therefore can affect the proximate composition and fatty 
acids of fish and fish products. However, smoked fish are 
still a nutrient-dense food (Hasselberg et al. 2020). Nutrient 
content varies with species, tissue consumed, and process-
ing method. However, little data are available in the scien-
tific literature on how processing methods or species impact 
preparation and cooking methods. The present study focused 
on the food processing and cooking practices of low-income 
households in the coastal regions of Ghana. Small fish is a 
staple part of the daily diet in these communities, but the 
extent to which the nutritional quality of the fish is affected 
by processing and cooking practices is not well understood. 
To address this gap in knowledge, the study aims to explore 
the ways in which small fish is processed, prepared, and 
cooked by the study participants. Specifically, the study has 
three aims: (1) to determine which fish species are preferred 
by the households, (2) to understand which processing meth-
ods are preferred for different species, and (3) to determine 
which parts of the fish are used when cooking a meal.

Globally, the current annual per capita consumption is 
20.2 kg (FAO 2022). At present, the annual per capita con-
sumption of fish in Ghana is estimated to be 25 kg, which 
is higher than the estimated averages of 20.2 kg for the 
world and 10.5 kg for Africa (FAO 2022). Fish represents 
about 53.9% of the animal protein consumed in Ghanaian 
homes (FAO 2020). According to Nti and Lartey (2008), 
95% of households in rural Ghana consume small fish daily. 
Small fish can be defined as all fish below 25 cm in length 
(Bavinck et al. 2023).

Materials and methods

The IPC Integrated Food Security and Nutrition Concep-
tual Framework aims to link food security and nutrition. 
It considers the interplay between food availability, access, 
utilization, and stability, as well as the underlying socio-eco-
nomic and environmental factors that influence these dimen-
sions. The present work addresses “Food Consumption” 
and “Household Food Utilization” within this Framework 

(Figs. 1, 2). “Food Consumption” is relevant for food secu-
rity and nutrition and includes quantity and nutritional qual-
ity. The fish species (aim 1), processing method (aim 2), and 
what parts of the fish are consumed (aim 3) will impact the 
nutritional quality. “Household Food Utilization” is most 
relevant for food security and includes, e.g., food prefer-
ences, food preparation, feeding practices, and food safety 
(aims 1–3).

Study area

This research was carried out in Ghana’s four administrative 
coastal regions (Fig. 3): Greater Accra, Volta, Central, and 
Western regions. For the study, eight communities within 
eight districts were selected, two from each region (Table 1). 
These districts were chosen due to their proximity to the 
coastline. The proximity of a fish source is an important 
determinant of household fish consumption behavior. Again, 
households in coastal areas are more likely to consume fresh 
or processed fish. Coastal communities are known for con-
suming small pelagic fish as a source of protein because they 
are affordable and readily available (FAO 2010).

Data collection

A semi-structured open-ended household questionnaire was 
used to collect primary data on demographics and the small 
fish species, including the parts that are removed and the 
reasons. In this study, data were gathered through face-to-
face interviews, observation, and audio and video recorders. 
Prior to data collection, a pilot study was done to ensure 
its suitability and appropriateness, determining whether the 
questions were clear and understandable to the respondents. 
Before the interview, the research team established rapport 
with the community participants with the assistance of com-
munity leaders. Respondents were not told what day or time 
the research team would arrive. This was done to avoid bias-
ing or influencing the cooking processes.

Fig. 1  Fish preparation in Ghana



Maritime Studies (2023) 22:15 

1 3

Page 3 of 11 15

Selection of participants

A multi-stage sampling process was employed to select 
the respondents. Communities in the coastal regions and 
fishing communities were purposely selected for this sur-
vey. First, stratified sampling was used to categorize the 
community’s housing units as poor, middle or rich. Poor 
households were defined as houses in slums or congested 
areas, families living in one room, houses in poor con-
dition or located in poor environments, houses lacking 
proper waste management items such as garbage cans, 
and buildings that appeared to be crumbling (GPIR 2016). 
Only poor households based on our definition were sam-
pled. Second, for the survey, households that cook and 
eat small fish were chosen using systematic and purpo-
sive sampling techniques. A distinguishable community 
landmark was identified and used as the starting point 
for household sampling (in most cases, the chief fisher-
man’s house). To ensure consistency, every household was 

selected from within 100–150 m of the north, south, east, 
and west of the observed landmark. In compound houses 
with more than one occupant, the person who occupied the 
first room was chosen for the survey unless the occupant 
was ineligible or unwilling. In such cases, the most will-
ing household head in the compound was chosen. Accord-
ing to Thagaard (2009), the size of the sampling should 
be assessed to a saturation point. This implies that the 
sample is sufficiently large when studies of more units do 
not give a further understanding of the phenomenon. It 
is also a point that the number of informants or respond-
ents in qualitative samples should not exceed the number 
that can be analyzed thoroughly. The survey lasted for 
24 days and ended when the research team reached 102 
households, at which point they were no longer obtaining 
new information. In total, 102 households were visited by 
the research team, but not all of them agreed to be inter-
viewed. Out of the 102 households, 73 household members 
were interviewed but not videotaped. The reason for this 

Fig. 2  Studied areas of the IPC Integrated Food Security and Nutrition Conceptual Framework adopted from IPC Technical Manual V 3.1 (IPC 
Global Partners 2021). Highlighted in dark-dashed lines are the relevant areas addressed in this study



 Maritime Studies (2023) 22:15

1 3

15 Page 4 of 11

was because either they were not cooking at the time of 
the visit or they declined to allow the research team to film 
the cooking process.

However, toward the end of the data collection, the 
research team convinced 29 respondents to allow them to 
videotape the cooking process in addition to the interviews. 
These 29 households were included in the analysis presented 
in the paper.

Research instrument

The study used an interview guide (Supplementary material 
I) together with an audio and a video recorder as research 
instruments to collect information.

Thematic data analysis

Audio and video recordings were transcribed, organized, 
and coded. The data collected were reviewed after every 

interview to focus on themes and patterns that emerged in 
subsequent interviews and observations. Data transcrip-
tion involves listening to the tape and simultaneously not-
ing down everything that was said on the tape (Mack et al. 
2005). Data were analyzed after transcription using induc-
tive analysis, concepts, themes, and models through interpre-
tations made from the raw data (Thomas 2006). Open cod-
ing analysis was performed by naming and categorizing the 
data (Lawrence et al. 2013), followed by thematic network 
analysis, where codes are identified from textual data. The 
information obtained was clustered into basic themes, organ-
izing themes, and finally a global theme (Attride-Stirling 
2001) (Table 2).

Verification and credibility

The findings of the research were disseminated to each 
community (households) before the final departure. At the 
end of each interview and observation, the major findings 

Fig. 3  Map of the coastal zone of Ghana (uploaded by Christopher Gordon)

Table 1  Number of households 
included in the study 
categorised according to region

Region District and No. of Households Total Households 
(Videotaped) (29)

Greater Accra Ningo-Prampram (5) Krowor (5) 10
Central Asebu/Gomoa (3) Mfantiman MA (3) 6
Western Nzema East (3)

Shama (4) 7
Volta Ketu South (3)

Anloga (3) 6
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were shared with the respondents and confirmed by all par-
ticipants of the data collection process. Primary data gen-
eration, in-depth engagement, and crosschecking the data 
with the communities through the individual respondents 
were all ensured to have credible and dependable research 
data.

Results

Participant demographics

Data from 29 videotaped households were analyzed in the 
study (Fig. 3). Ten (10) respondents in the Greater Accra, 

Table 2  Codes, basic themes, and organized themes identified from textual analyses of transcription of audio and video recordings

Codes Basic themes Organizing Themes

…the small fish gives a lot of blood Nutritional value of small fish Reasons for consuming small fish
…eating small fish gives me protein. …eating small fish makes 

my children grow well
…. eating small fish makes bones stronger
…. small fish is not expensive Cost of small fish
…. we get it for free
…. Very cheap when bought in bulk
……I get a lot for cheap
……I do not need too much money
……small fish is delicious Good taste of small fish
……. small fish tastes good
……small fish is delightful
……. small fish makes food taste nice
……. small fish feels good in my mouth
…. we ate small fish even as children Consuming small fish as a tradition
…. our parents gave us small fish
…. we cannot eat without small fish at home
…. small fish is our family food
…. small fish known in our culture
…..those parts cannot be eaten, it has a lot of bones Unconsumable Small fish parts Reasons for eating small fish whole or 

removing parts…..the head bony
…..the head contains stones
…..those parts are not food
…. the guts can spoil your food Bad taste of small fish parts
…. the guts taste bad
…. the head has no good taste
…. I do not like the taste of the guts and head
…there is nice taste in the head of anchovy Good taste of small fish
…it tastes better eating all of it
…it delicious when eaten whole with a local food
…. every part taste good
…the bones give calcium Nutritional value of small fish
…the nutrient in the whole fish makes us healthy
….my children are smart because of the brain in the head
…. eating the whole fish prevents diseases
…. gives blood when eaten whole
… you can eat it quickly Preferring processed small fish Preferring fresh or processed small fish
…. fresh Anchovies will break when boiled
…. gives it a unique smell and taste
….. takes away the excess water
…I like to work on it by myself. …It is better when it is fresh Preferring fresh small fish
…it tastes amazing when fresh and spicy
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seven (7) respondents in the Western, and six (6) respond-
ents each in the Central and the Volta regions of Ghana were 
interviewed and videotaped (observation) as they prepared 
and cooked a meal containing small fish (Table 1).

The inquiry commenced with questions about the 
respondent’s household and an idea of their economic status 
(occupation), and if they preferred small fish. The respond-
ents were within the age bracket 30–50 years, with a married 
majority and only two men. The average household size was 
five persons, and nearly all the respondents had a low edu-
cational level, with all living in a fishing community. Only 
two of the respondents were unemployed, with the majority 
(12) being fish processors only, and eight were fish traders 
in addition to processing fish (Table 3).

Food consumption and Household food utilization

Various small fish are consumed along the coastal regions 
of Ghana (Table 4); however, the most preferred ones are 
anchovies and herrings. Small fish are consumed in these 
fishing communities mostly based on their nutritional value, 
cost, good taste, and because of tradition in no particular 
order. Most married as well as unemployed respondents who 
had completed Junior High School stated tradition and low 
cost as the main reasons behind their consumption. Mar-
ried respondents who are female fish traders and processors 
with non-formal education said that their consumption of 
small fish is based on nutrition and taste. Nevertheless, dur-
ing data analysis, these demographic characteristics had no 
significant impact on the reasons for the preference for small 
fish as narrated by the various categories of respondents, as 
their answers were comparable throughout the data collec-
tion period.

Though responses were given regarding the less com-
monly consumed small fish species, these are not presented 
in detail since the majority of the accounts were dominated 
by anchovies and herrings; and because it answers the 
research question on the commonly consumed small fish.

Household food utilization (food preferences 
and food preparation)

Pertaining to the parts removed from the small fish during 
preparation, the respondents gave various reasons for taking 
out those parts. Whether a small fish was eaten whole or 
some parts removed depended on the species.

Anchovy

From the study, it was observed that anchovies were pre-
ferred whole with all body parts intact (i.e., with the head, 
tissue, viscera, and bones) by all respondents, and only one 

Table 3  Characteristics of respondents

HH Household, JHS Junior High School, Non-formal Education out-
side the formal classroom

Variable Frequency (n) Percent (%)

Sex
  Female 27 93.1
  Male 2 6.9

Occupation
  Cobbler 1 3.4
  Fish processor 12 41.4
  Fish trader 3 10.3
  Fish trader/processor 8 27.6
  Fisherman 1 3.4
  Seamstress 1 3.4
  Shop Attendant 1 3.4
  Unemployed 2 6.9

Education
  JHS 10 34.5
  Non-formal 13 44.8
  Primary 6 20.7

Table 4  The predominant small fish species consumed

1 Local names from Kwei and Ofori-Adu (2005)
2 Online twi dictionary (www. mytwi dicti onary. com)
* Other species: African moonfish, big eye grunt, West African pygmy herring, cassava croaker, sharp chin flying fish, barracuda, red mullet, sea 
tilapia

Common name Scientific name Local name Habitat Times men-
tioned

Times cited 
as most 
liked

Herring Sardinella Amane/emane2 Marine, pelagic 17 15
Anchovy Engraulis encrasicolus Abobi1 Marine, pelagic 20 12
Lesser African threadfin Galeoides decadactylus Sukue1 Marine, demersal 2 1
Congo dentex/ red pandora Pagellus bellottii Yiyiwa1 Marine, demersal 1 1
*Other Species _ _ _ 15 0

http://www.mytwidictionary.com
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respondent removed the viscera during preparation. It was 
observed that, regardless of the processing method used, the 
respondents preferred to consume small fish with all their 
parts intact. The participants cited two main reasons for 
this preference. Firstly, they believed that the bones contain 
important nutrients such as calcium, which are beneficial for 
their health and that of their children. Secondly, they stated 
that they could not bear to discard any part of the fish due 
to its delicious taste.

All 20 (100%) respondents who mentioned anchovies as 
a preference indicated that they like already dried, smoked, 
or fried anchovies and do not cook them fresh. According 
to the data collected, this is because the small fish in the 
processed form taste delicious, are nutritious, affordable, 
and easy to consume.

Herring

All 17 (100%) respondents who mentioned herring as one of 
their most preferred small fish species removed some parts 
during meal preparation and consumption. When the her-
ring is processed, i.e., smoked, it is done with all body parts 
intact, including the head and viscera; however, during our 
observations, we noticed that both the head and viscera were 
discarded when the small fish was used in soup or in meal 
preparation. Our respondents’ explanations for their actions 
were that the head is bony and the viscera taste bitter and 
would therefore spoil their meal.

During the data collection, the remaining 47% of respond-
ents who mentioned herring as one of their most preferred 
small fish species indicated that they like fresh herring, with 
their main reason being that “it tastes amazing when fresh 
and spicy.” Based on the observations and narrations from 
the respondents, we found that when preparing fresh her-
ring, the usual practice is to remove the guts, fins, gills, and 
scales before cooking. Additionally, the head is typically 
not consumed due to the presence of sand. The respondents 
also perceive these discarded parts, such as the head and 
fins, to be less nutritious compared to the rest of the fish. 
For preparations that include the head, i.e., when the fish 
is to be smoked, only the bony parts of the fish’s mouth are 
cut off, while the head is cut off for the herring that is to be 
steamed or boiled. They then go on to remove the fins and 
scale the fish on both sides for both preparations. When the 
fish is to be steamed, the gills are also removed, then it is cut 
open to remove the viscera; the tail is usually the last part 
to be removed. All the removed unwanted parts are dropped 
in the same bowl containing the remaining fish parts. The 
wanted parts are then put in another bowl containing clean 
water and washed before being used for their purpose, such 
as boiling or steaming.

Fifty-three percent (9 of 17) of the respondents who 
mentioned herring as one of their most preferred small fish 

species wanted it in the processed form, specifically when 
smoked. This form was preferred because, according to the 
respondents, it tastes and smells better, and it is more deli-
cious when the excess water is drained through the smoking 
process.

Discussion

The most preferred small fish species identified in this 
study were anchovies and herrings. According to Nunoo 
et al. (2015) and Ashitey and Flake (2009), these species 
are among the most important species in Ghana. Ancho-
vies were preferred fried, dried, or smoked and were eaten 
whole, including the head. Herrings, on the other hand, 
were preferred either fresh or smoked. Fresh herrings were 
boiled after removing the head, gills, fins, tails, and viscera. 
Herrings were smoked with the head and viscera, but both 
were removed before being added to boiling soup. These 
are important findings as both processing methods and the 
parts of the fish included in a meal will impact the nutrient 
composition. Analyses of whole fish samples of sardine and 
anchovies, compared to whole fish samples of the same spe-
cies where head, fins and viscera are removed, showed that 
removing these parts results in lower content of vitamin A, 
folic acid, iodine, calcium, iron and zinc (Aakre et al. 2020). 
The respondents reported various reasons for their choices, 
e.g., keeping nutrient content or removing parts that taste 
bad or contain stones.

The preparation practice observed in this study was simi-
lar to what Roos (2001) reported among rural Bangladesh 
women – the women were asked to clean sampled fish as 
they normally did – the parts that were removed included 
the gill cover, jaw, head, fin, tail and/or viscera. The answers 
show that the consumers have clear ideas about nutrition, 
albeit in a quite instrumental manner (eating bones strength-
ens the skeleton; eating brain strengthens the brain).

Aside from the nutritional aspect, there could be a risk 
of contamination (food safety) due to improper preparation 
practices used by the respondents in the study at a certain 
point of the observation. For instance, releasing the visceral 
of the fish into the same bowl containing the edible fish 
parts. Feglo (2004) mentioned that improper preparation and 
hygiene practices could increase the likelihood of the growth 
of microorganisms, including pathogenic bacteria from fecal 
sources. Though these kinds of studies in Ghana may be lim-
ited, Hasselberg (2020) reported acceptable levels of total 
cell counts but high coliform bacteria count in processed fish 
samples, which might indicate fecal contamination.

The study showed that small fish was prepared using tra-
ditional methods such as sun drying, smoking, and frying 
because they are cheap. Cooking of fresh herrings was pre-
ferred by the fishermen. Several responses from the study 
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indicated that herrings are preferred smoked. Nunoo (2015) 
explained in his study that the main species that are smoked 
traditionally included anchovies and herrings; however, 
a similar significant number of the respondents (8 of 17) 
in this study liked fresh herrings, contrary to the findings 
of Nunoo et al. (2015). A notable difference was that the 
respondents who usually preferred fresh herrings mostly had 
access to fresh fish through partners who worked as fisher-
men or had direct contact with the fishermen, so they did 
not stress the drying, which can take 3 days, while respond-
ents who had no direct contact with fishermen preferred the 
smoked or sundried form of the fish. The difference could 
therefore have been the target population used in each of 
the studies and the respondent’s location and direct access 
to fishermen.

The effects of sun drying and smoking on the nutritional 
content of small fish have been investigated in a limited 
number of studies. Roos et al. (2002) found that sun dry-
ing retains the nutritional value for protein, fat and miner-
als (iron, zinc, and calcium) in small fish but destroys all 
vitamin A. In a recent market study from Ghana, most of 
the smoked fish analyzed had low vitamin A content despite 
being whole fish samples containing the head and viscera 
(Hasselberg et al. 2020). Thus, analytical data on processed 
fish and prepared meals considering what parts are eaten 
are needed to calculate nutrient intake from fish consump-
tion. However, this information is also needed to understand 
where in the fish value chain nutrients are lost.

Conclusion

In the present work, we have addressed “Food Consump-
tion” and “Household Food Utilization” within the IPC 
Integrated Food Security and Nutrition Conceptual Frame-
work. The food preferences were influenced by food access, 
i.e., proximity to a fisherman, taste, and nutritional qual-
ity, while demographic characteristics did not affect small 
fish preferences. The respondents preferred anchovies and 
herring, but a range of small fish were consumed. Ancho-
vies were consumed whole with the head and all other body 
parts intact regardless of processing and preparation method. 
For herring, the preparation method depended on access to 
fresh fish. Herring was preferred in the fresh form, and when 
fresh, the head and viscera were discarded before cooking. 
Smoked herring was consumed whole with the head, vis-
cera, and other parts intact. Nutrient content depends on 
species, processing method and tissue consumed; thus, these 
results will be of importance for further studies into small 
fish preparation and processing, as well as sampling schemes 
for food composition tables and for calculation of nutrient 
intake from small fish in the future.
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the Declaration of Helsinki and participants could withdraw from the 
study at any time without giving any reason. All public health safety 
protocols by the Ghana Ministry of Health were followed throughout 
the Covid-19 data collection period. The research assistant put on a 
face mask all the time and the respondents were also provided masks. 
At least a 1-m distance was maintained between the assistant and the 
respondents. Frequent hand washing and hand sanitizing were practiced 
when necessary.
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bands. Before the start of each interview, the nature of the research 
to its full extent was explained to the respondents, including the fact 
that they could withdraw at any time without giving reasons. Since the 
interviews were audio recorded, a verbal consent was sought from the 
interviewees.

Consent for publication Not applicable.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

Aakre, I., A. Bøkevoll, J. Chaira, F. Bouthir, S. Frantzen, A. Kausland, 
and M. Kjellevold. 2020. Variation in Nutrient Composition of 
Seafood from Northwest Africa: Implications for Food and Nutri-
tion Security. Foods 9 (10): 1516. https:// doi. org/ 10. 3390/ foods 
91015 16.

Agriculture and Food Security in Ghana, in 2016 ASABE International 
Meeting. 2016.

Akuffo, A. S., & Quagrainie, K. K. 2019. Assessment of Household 
Food Security in Fish Farming Communities in Ghana. Sustain-
ability 11:2807.https:// doi. org/ 10. 3390/ su111 02807.

Adeyeye, Samuel Ayofemi Olalekan., Olanrewaju Emmanuel Fay-
emi, and Abiodun Omowonuola Adebayo-Oyetoro. 2019. Amino 
acid, vitamin and mineral profiles of smoked fish as affected by 
smoking methods and fish types. Journal of Culinary Science & 
Technology 17 (3): 195–208. https:// doi. org/ 10. 1080/ 15428 052. 
2017. 14186 93.

Alipour, H., M. Zarei, and M. Bahrami. 2010. Effects of cooking meth-
ods on physico-chemical and nutritional properties of Persian stur-
geon Acipenser persicus fillet. International Aquatic Research 2 
(1): 15–23.

Anihouvi, V.B., G.S. Ayernor, J.D. Hounhouigan, and E. Sakyi-Daw-
son. 2006. Quality characteristics of lanhouin: A traditionally pro-
cessed fermented fish product in the Republic of Benin. African 
Journal of Food Agriculture Nutrition and Development 6 (1): 
1–15.

Ashitey, E., and L. Flake. 2009. Fishery product report; Ghana (No. 
GH9004). Global Agricultural Information Network (GAIN). 
https:// apps. fas. usda. gov/ newga inapi/ api/ report/ downl oadre portb 
yfile name? filen ame= Fishe ry% 20Pro duct% 20Rep ort_ Accra_ 
Ghana_ 11- 25- 2009. pdf

Atikpo, M., and K. Kpodo. 1992. Studies on the traditional storage 
of smoked anchovies in Ghana (Research project No. 9). Ghana 
Netherlands Artisanal Fish Processing Project.

Attride-Stirling, J. 2001. Thematic networks: An analytic tool for quali-
tative research. Qualitative Research 1 (3): 385–405. https:// doi. 
org/ 10. 1177/ 14687 94101 00100 307.

Bavinck, M., M. Ahern, H.M. Hapke, D.S. Johnson, M. Kjellevold, J. 
Kolding, R. Overaa, T. Schut (eds.). 2023. Small, low-cost fish for 
food and nutrition security. Technical Paper, Rome: FAO.

Chittchang, U., S. Jittinandana, P. Sungpuag, V. Chavasit, and E. Was-
antwisut. 1999. Recommending vitamin, A–rich foods in southern 
Thailand. Food and Nutrition Bulletin 20 (2): 238–242. https:// 
doi. org/ 10. 1177/ 15648 26599 02000 210.

Cook, J., & Monsen, E. 1976. Food iron absorption in human subjects. 
III. Comparison of the effect of animal proteins on nonheme iron 
absorption. The American Journal of Clinical Nutrition 29 (8) 
859–867. https:// doi. org/ 10. 1093/ ajcn/ 29.8. 859.

El Ayoubi, H., and P. Failler. 2012. Fishery and aquaculture industry 
in Ghana (Research project No. 1). ATLAFCO - COMHAFAT.

FAO. 2022. The State of World Fisheries and Aquaculture 2022. 
Towards Blue Transformation. Rome: FAO. https:// doi. org/ 10. 
4060/ cc046 1en.

FAO. 2016. Fishery and Aquaculture Country Profiles. Ghana. Coun-
try Profile Fact Sheets. http:// www. fao. org/ fishe ry/. Accessed 23 
May 2021.

FAO. 2018b. Food Balance Sheets 2018. http:// www. fao. org/ faost at/ 
en/# data/ FBS/ metad ata. Accessed 23 May 2021.

Feglo, P., E. Frimpong, M. Essel-Ahun. 2004. Salmonellae carrier 
status of food vendors in Kumasi, Ghana. East African Medi-
cal Journal, 81 (7). https:// doi. org/ 10. 4314/ eamj. v81i7. 9191.

Fisheries regulations. 2010. Retrieved on May 29, 2021. http:// extwp 
rlegs1. fao. org/ docs/ pdf/ gha15 1991. pdf.

Flick & Kuhn D. 2012. Smoked, Cured, and Dried Fish. The Sea-
food Industry, 404–426. https:// doi. org/ 10. 1002/ 97811 18229 
491. ch28

Food and Agriculture Organization of the United Nations. 2009. 
FAOSTAT. Calculated from food balance sheets. http:// faost at. fao. 
org/ site/ 368/ Deskt opDef ault. aspx? PageI D5368# ancor. Accessed 
23 May 2021.

Food and Agriculture Organization of the United Nations. 2008. Pre-
sent and Future Markets for Fish and Fish Products from Small-
Scale Fisheries – Case Studies from Asia, Africa, and Latin Amer-
ica. FAO Fisheries Circular no. 1033. Rome: FAO.

Food and Agriculture Organization of the United Nations (FAO). 2010. 
The state of food insecurity in the world: Addressing food insecu-
rity in protracted crises. http:// www. fao. org/3/ i1683e/ i1683e. pdf

Food and Agriculture Organization of the United Nations (FAO). 
2020. Fishery and aquaculture statistics 2018 (Report No. 
C1213T). https:// doi. org/ 10. 4060/ cb121 3t

Ghana Location and Size - Flags, Maps, Economy, History, Climate, 
Natural Resources, Current Issues, International Agreements, 
Population, Social Statistics, Political System. Photius.com. 
(2021). Retrieved 24 May 2021. https:// photi us. com/ count ries/ 
ghana/ geogr aphy/ ghana_ geogr aphy_ locat ion_ and_ size. html.

Ghana poverty and inequality report. 2016. Accra: Ghana Statisti-
cal Service. https:// www. unicef. org/ ghana/ media/ 531/ file/ The% 
20Gha na% 20Pov erty% 20and% 20Ine quali ty% 20Rep ort. pdf. 
Accessed 15 Jun 2021.

Ghana Statistical Service (GSS). 2018a. Accra: Ghana Statistical Ser-
vice. https:// stats ghana. gov. gh/ index. php. Accessed 15 Jun 2021.

Ghana Statistical Service (GSS). 2018b. Ghana Living Standards Sur-
vey Round 7 (GLSS7): Main Report, Accra: Ghana Statistical 
Service. https:// www2. stats ghana. gov. gh/ docfi les/ publi catio ns/ 
GLSS7/ Pover ty% 20Pro file% 20Rep ort_ 2005% 20-% 202017. pdf. 
Accessed 15 Jun 2021.

Ghana Statistical Service (GSS), Ghana Health Service (GHS), and 
ICF International. 2015. Ghana Demographic and Health Survey 
2014. Rockville, MD, USA: GSS, GHS, and ICF International.

Ghomi, Mohammad, Mehdi Nikoo, Zeinolabedin Babaei. (2012). 
Fatty acid composition in farmed great sturgeon Huso huso. Com-
parative Haematology International 21. https:// doi. org/ 10. 1007/ 
s00580- 011- 1228-1.

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/foods9101516
https://doi.org/10.3390/foods9101516
https://doi.org/10.3390/su11102807
https://doi.org/10.1080/15428052.2017.1418693
https://doi.org/10.1080/15428052.2017.1418693
https://apps.fas.usda.gov/newgainapi/api/report/downloadreportbyfilename?filename=Fishery%20Product%20Report_Accra_Ghana_11-25-2009.pdf
https://apps.fas.usda.gov/newgainapi/api/report/downloadreportbyfilename?filename=Fishery%20Product%20Report_Accra_Ghana_11-25-2009.pdf
https://apps.fas.usda.gov/newgainapi/api/report/downloadreportbyfilename?filename=Fishery%20Product%20Report_Accra_Ghana_11-25-2009.pdf
https://doi.org/10.1177/146879410100100307
https://doi.org/10.1177/146879410100100307
https://doi.org/10.1177/156482659902000210
https://doi.org/10.1177/156482659902000210
https://doi.org/10.1093/ajcn/29.8.859
https://doi.org/10.4060/cc0461en
https://doi.org/10.4060/cc0461en
http://www.fao.org/fishery/
http://www.fao.org/faostat/en/#data/FBS/metadata
http://www.fao.org/faostat/en/#data/FBS/metadata
https://doi.org/10.4314/eamj.v81i7.9191
http://extwprlegs1.fao.org/docs/pdf/gha151991.pdf
http://extwprlegs1.fao.org/docs/pdf/gha151991.pdf
https://doi.org/10.1002/9781118229491.ch28
https://doi.org/10.1002/9781118229491.ch28
http://faostat.fao.org/site/368/DesktopDefault.aspx?PageID5368#ancor
http://faostat.fao.org/site/368/DesktopDefault.aspx?PageID5368#ancor
http://www.fao.org/3/i1683e/i1683e.pdf
https://doi.org/10.4060/cb1213t
https://photius.com/countries/ghana/geography/ghana_geography_location_and_size.html
https://photius.com/countries/ghana/geography/ghana_geography_location_and_size.html
https://www.unicef.org/ghana/media/531/file/The%20Ghana%20Poverty%20and%20Inequality%20Report.pdf
https://www.unicef.org/ghana/media/531/file/The%20Ghana%20Poverty%20and%20Inequality%20Report.pdf
https://statsghana.gov.gh/index.php
https://www2.statsghana.gov.gh/docfiles/publications/GLSS7/Poverty%20Profile%20Report_2005%20-%202017.pdf
https://www2.statsghana.gov.gh/docfiles/publications/GLSS7/Poverty%20Profile%20Report_2005%20-%202017.pdf
https://doi.org/10.1007/s00580-011-1228-1
https://doi.org/10.1007/s00580-011-1228-1


 Maritime Studies (2023) 22:15

1 3

15 Page 10 of 11

Golden, C.D., J.Z. Koehn, A. Shepon, et al. 2021. Aquatic foods to 
nourish nations. Nature 598: 315–320. https:// doi. org/ 10. 1038/ 
s41586- 021- 03917-1.

Hansen, M., S. Thilsted, B. Sandström, K. Kongsbak, T. Larsen, M. 
Jensen, and S. Sørensen. 1998. Calcium Absorption from Small 
Soft-boned Fish. Journal of Trace Elements in Medicine and Biol-
ogy 12 (3): 148–154. https:// doi. org/ 10. 1016/ s0946- 672x(98) 
80003-5.

Hasselberg, A., Wessels, L., Aakre, I., Reich, F., Atter, A., & Steiner-
Asiedu, M. et al. 2020. Composition of nutrients, heavy metals, 
polycyclic aromatic hydrocarbons, and microbiological quality in 
processed small indigenous fish species from Ghana: Implications 
for food security. PLOS ONE 15(11):e0242086. https:// doi. org/ 10. 
1371/ journ al. pone. 02420 86.

Hicks, C.C., P.J. Cohen, N.A.J. Graham, et al. 2019. Harnessing global 
fisheries to tackle micronutrient deficiencies. Nature 574: 95–98. 
https:// doi. org/ 10. 1038/ s41586- 019- 1592-6.

Igwegbe, C.A., C.A. Negbenebor, E.C. Chibuzo, M.H. Badau, and 
G.I. Agbara. 2015. Effect of processing methods on proximate 
composition and shelf stability of Clarias gariepinus (Burchell 
1822) fish burger. African Journal of Food Science and Technol-
ogy 4 (1): 1–6.

Ikutegbe, V., and F. Sikoki. 2014. Microbiological and biochemical 
spoilage of smoke-dried fish sold in West African open markets. 
Food Chemistry 161: 332–336. https:// doi. org/ 10. 1016/j. foodc 
hem. 2014. 04. 032.

IPC Global Partners. 2021. IPC overview and classification system. 
https:// www. ipcin fo. org/ ipcin fo- websi te/ ipc- overv iew- and- class 
ifica tion- system/ en/. Accessed 4 Apr 2021.

Joint FAO/WHO/UNU Expert Consultation on Protein and Amino 
Acid Requirements in Human Nutrition. 2002. Geneva, Switzer-
land), Food and Agriculture Organization of the United Nations, 
World Health Organization & United Nations University. (2007). 
Protein and amino acid requirements in human nutrition: report 
of a joint FAO/WHO/UNU expert consultation. World Health 
Organization. https:// apps. who. int/ iris/ handle/ 10665/ 43411. 
Accessed 25 Apr 2021.

Kabahenda, M.K., P. Omony, S.M.C. Hüsken, and S. Heck. 2009. 
Proximate composition of commercially important fish species 
from Lake Victoria and Lake Kyoga (Uganda). African Journal 
of Food Agriculture Nutrition and Development 9 (7): 1544–1558.

Kawarazuka, N., and C. Béné. 2011. The potential role of small fish 
species in improving micronutrient deficiencies in developing 
countries: Building evidence. Public Health Nutrition 14 (11): 
1927–1938. https:// doi. org/ 10. 1017/ s1368 98001 10008 14.

Kiczorowska, B., Samolińska, W., Grela, E., & Bik-Małodzińska. 
2019. Nutrient and Mineral Profile of Chosen Fresh and Smoked 
Fish. Nutrients 11(7):1448.https:// doi. org/ 10. 3390/ nu110 71448.

Kolding, J., R. Overa, M. Kjellevold, P.A.M. van Zwieten, J. Pucher, J. 
Yaro, J. Njiru, and A. Taabu-Munyaho. 2018. Small Fish and Food 
Security: Towards innovative integration of small fish in African 
food systems to improve nutrition. In WSFC 3rd & world small-
scale fisheries congress, Chiang Mai, Thailand, October 22-26, 
2018: Congress Proceedings, ed. V. Ramírez Luna, V. Kereži, and 
A. Saldaña, 57–57. https:// docs. wixst atic. com/ ugd/ 45cb94_ 3505c 
589af 504d1 6921e a246d eb510 36. pdf# page= 58

Kwei, E.A., D.W. Ofori-Adu. (2005). Fishes in the coastal waters of 
Ghana. Tema, Ghana: Ronna Publishers.

Larsen, T., S. Thilsted, K. Kongsbak, and M. Hansen. 2000. Whole 
small fish as a rich calcium source. British Journal of Nutrition 
83 (2): 191–196. https:// doi. org/ 10. 1017/ s0007 11450 00002 46.

Lawrence, M.A., E.R. Coats, and A.G. McDonald. 2013. Fish process-
ing wastewater treatment using a microbial fuel cell. Journal of 
Environmental Engineering 139 (4): 580–587.

Lazar, N., K. Yankson, J. Blay, P. Ofori-Danson, P. Markwei, K. 
Agbogah, P. Bannerman, M. Sotor, K.K. Yamoah, W.B. Bilisini. 

(2018). Status of the small pelagic stocks in Ghana in 2018. Sci-
entific and Technical Working Group. USAID/Ghana Sustainable 
Fisheries Management Project (SFMP). Coastal Resources Center, 
Graduate School of Oceanography, University of Rhode Island. 
GH2014_SCI_082_CRC, 16.

Mack, N., C. Woodsong, K. MacQueen, G. Guest, E. Namey. 2005. 
Qualitative Research Methods: A Data Collector’s Field Guide. 
Family Health International (FHI): USA.

Marinda, P.A., S. Genschick, C. Khayeka Wandabwa, R. Kiwanuka-
Lubinda, S.H. Thilsted. 2018 Dietary diversity determinants and 
contribution of fish to maternal and under-five nutritional status 
in Zambia. PLoS ONE 13 (9): e0204009. https:// doi. org/ 10. 1371/ 
journ al. pone. 02040 09.

Marshall, B. E. 1984. Small pelagic fish and fisheries in African inland 
waters: Espèces de petits pélagiques et leurs pêcheries dans les 
eaux intérieures de l'Afrique. CIFA (Committee for Inland Fisher-
ies of Africa) Technical Paper No. 14. Rome: FAO, 25.

Nti, C., and A. Lartey. 2008. Influence of care practices on nutritional 
status of Ghanaian children. Nutrition Research and Practice 2 
(2): 93. https:// doi. org/ 10. 4162/ nrp. 2008.2. 2. 93.

Nunoo, F.K.E., Asiedu, B., Kombat, E.O., Samey, B. 2015. Sardinella 
and Other Small Pelagic Value and Supply Chain of the Fishery 
Sector, Ghana. The USAID/Ghana Sustainable Fisheries Man-
agement Project (SFMP). Narrangansett RI: Coastal Resources 
Center, Graduate School of Oceanography, University of Rhode 
Island and Netherlands Development Organisation.

Online twi language translator. 2021. Retrieved 24 May 2021. https:// 
mytwi dicti onary. com/ trans late- engli sh- twi/ herri ng/.

Oparaku, N.F., and I.D. Nwaka. 2013. Effect of processing methods 
on proximate composition and shelf stability of Clarias gariepinus 
(Burchell 1822) fish burger. African Journal of Food Science and 
Technology 4 (1): 1–6.

Pauly, D., D. Zeller. 2016. Catch reconstructions reveal that global marine 
fisheries catches are higher than reported and declining. Nature 
Communications 7(1). https:// doi. org/ 10. 1038/ ncomm s10244.

Pourshamsian, K., B. Shabanpour, A. Shabani, and B. Naseriyan 
Khiabani. 2012. Effect of different cooking methods on proxi-
mate composition and fatty acid profile of rainbow trout fillets 
(Oncorhynchus mykiss). Iranian Journal of Fisheries Sciences 
11 (3): 541–551.

Quagrainie K., J.D, J.C, C. Ngugi, S. Amisah. 2009. Developing Supply 
Chain and Group Marketing Systems for Fish- Farmers in Ghana 
and Kenya, Marketing, Economic Risk Assessment & Trade/Study 
&Activity/07MER02PU. Technical Re- ports: Investigations 
2007–2009. http:// aquafi shcr sp. orego nstate. edu/ sites/ aquafi shcr 
sp. orego nstate. edu/ files/ 07mer 02pu_ de- velop ing_ supply_ chain. 
pdf. Accessed 3 Aug 2020.

Reksten, A., A. Joao Correia Victor, E. Baptista Nascimento 
Neves, S. Myhre Christiansen, M. Ahern, A. Uzomah et  al. 
2020. Nutrient and Chemical Contaminant Levels in Five 
Marine Fish Species from Angola—The EAF-Nansen 
Programme. Foods 9(5):629.10.3390/foods9050629.

Roos, N. 2001. Fish consumption and aquaculture in rural Bangla-
desh: nutritional contribution and production potential of cultur-
ing small indigenous fish species (SIS) in pond polyculture with 
commonly cultured carps. PhD Thesis, The Royal Veterinary and 
Agricultural University.

Roos, N., C. Chamnan, D. Loeung, J. Jakobsen, and S. Thilsted. 2007. 
Freshwater fish as a dietary source of vitamin A in Cambodia. 
Food Chemistry 103 (4): 1104–1111. https:// doi. org/ 10. 1016/j. 
foodc hem. 2006. 10. 007.

Roos, N., T. Leth, J. Jakobsen, and S. Thilsted. 2002. High vitamin 
A content in some small indigenous fish species in Bangladesh: 
Perspectives for food-based strategies to reduce vitamin A defi-
ciency. International Journal of Food Sciences and Nutrition 53 
(5): 425–437. https:// doi. org/ 10. 1080/ 09637 48021 00004 4778.

https://doi.org/10.1038/s41586-021-03917-1
https://doi.org/10.1038/s41586-021-03917-1
https://doi.org/10.1016/s0946-672x(98)80003-5
https://doi.org/10.1016/s0946-672x(98)80003-5
https://doi.org/10.1371/journal.pone.0242086
https://doi.org/10.1371/journal.pone.0242086
https://doi.org/10.1038/s41586-019-1592-6
https://doi.org/10.1016/j.foodchem.2014.04.032
https://doi.org/10.1016/j.foodchem.2014.04.032
https://www.ipcinfo.org/ipcinfo-website/ipc-overview-and-classification-system/en/
https://www.ipcinfo.org/ipcinfo-website/ipc-overview-and-classification-system/en/
https://apps.who.int/iris/handle/10665/43411
https://doi.org/10.1017/s1368980011000814
https://doi.org/10.3390/nu11071448
https://docs.wixstatic.com/ugd/45cb94_3505c589af504d16921ea246deb51036.pdf#page=58
https://docs.wixstatic.com/ugd/45cb94_3505c589af504d16921ea246deb51036.pdf#page=58
https://doi.org/10.1017/s0007114500000246
https://doi.org/10.1371/journal.pone.0204009
https://doi.org/10.1371/journal.pone.0204009
https://doi.org/10.4162/nrp.2008.2.2.93
https://mytwidictionary.com/translate-english-twi/herring/
https://mytwidictionary.com/translate-english-twi/herring/
https://doi.org/10.1038/ncomms10244
http://aquafishcrsp.oregonstate.edu/sites/aquafishcrsp.oregonstate.edu/files/07mer02pu_de-veloping_supply_chain.pdf
http://aquafishcrsp.oregonstate.edu/sites/aquafishcrsp.oregonstate.edu/files/07mer02pu_de-veloping_supply_chain.pdf
http://aquafishcrsp.oregonstate.edu/sites/aquafishcrsp.oregonstate.edu/files/07mer02pu_de-veloping_supply_chain.pdf
https://doi.org/10.1016/j.foodchem.2006.10.007
https://doi.org/10.1016/j.foodchem.2006.10.007
https://doi.org/10.1080/0963748021000044778


Maritime Studies (2023) 22:15 

1 3

Page 11 of 11 15

Smida, M.A.B., A. Hamza-Chaffai, and T. Rebai. 2014. Effect of 
drying on the nutritional quality of Sardina pilchardus from the 
Tunisian coast. Journal of Food Processing and Preservation 38 
(2): 689–696.

Sumberg, J., J. Jatoe, U. Kleih, and J. Flynn. 2016. Ghana’s evolving 
protein economy. Food Security 8 (5): 909–920.

Thagaard, T. 2009. Systematikk og innlevelse: En innføring i kvalitativ 
metode [Systematics and empathy: An introduction to qualitative 
method]. Fagbokforlaget.

The IPC conceptual framework. 2021. Retrieved 14 December 2021, 
from https:// www. ipcin fo. org/ ipc- manual- inter active/ overv iew/ 
17- the- ipc- conce ptual- frame work/ en/.

Thomas, D. 2006. A General Inductive Approach for Analyzing Quali-
tative Evaluation Data. American Journal of Evaluation 27 (2): 
237–246. https:// doi. org/ 10. 1177/ 10982 14005 283748.

Thorseng, H., U.H. Gondolf. 2005. Contribution of iron from Esomus 
longimanus to the Cambodian diet: studies on content and in vitro 
availability [M.Sc. thesis]. Frederiksberg, Denmark: Department 

of Human Nutrition. The Royal Veterinary and Agricultural 
University.

Underwood, B.A. 2000. Overcoming micronutrient deficiencies in 
developing countries: Is there a role for agriculture. Food and 
Nutrition Bulletin 21 (4): 356–360. https:// doi. org/ 10. 1177/ 15648 
26500 02100 403.

Yusuf, A.M., A.S. Ahmed, and Z.F. Ahmed. 2015. Effect of traditional 
fish processing methods on the proximate composition of red fish 
stored under ambient room conditions. International Journal of 
Fisheries and Aquatic Studies 2 (6): 66–71.

Publisher's note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://www.ipcinfo.org/ipc-manual-interactive/overview/17-the-ipc-conceptual-framework/en/
https://www.ipcinfo.org/ipc-manual-interactive/overview/17-the-ipc-conceptual-framework/en/
https://doi.org/10.1177/1098214005283748
https://doi.org/10.1177/156482650002100403
https://doi.org/10.1177/156482650002100403

	The processing, preparation, and cooking practices of small fish among poor Ghanaian households: An exploratory qualitative study
	Abstract
	Introduction
	Materials and methods
	Study area

	Data collection
	Selection of participants
	Research instrument
	Thematic data analysis
	Verification and credibility

	Results
	Participant demographics
	Food consumption and Household food utilization
	Household food utilization (food preferences and food preparation)
	Anchovy
	Herring


	Discussion
	Conclusion
	Anchor 19
	Acknowledgements 
	References


