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Abstract
Fish is readily available to fishing communities. Given the high nutritional value of fish, these communities are expected 
to have better nutritional status, compared to non-fishing communities. However, this assumption is not well studied across 
coastal fishing communities in Ghana. Hence, this cross-sectional study was conducted to investigate the nutritional status, 
dietary patterns, and fish consumption of children living in coastal fishing communities in Ghana. Nutritional status of 384 
randomly selected children was assessed using the mid-upper arm circumference (MUAC) measurement. MUAC less than 
12.5 cm was used as the cutoff to identify malnourished children. Food and fish consumption patterns were assessed using 
an adopted and pretested food frequency questionnaire. The findings showed a prevalence of 0.5% wasting among surveyed 
children. The mean dietary diversity score (DDS) of the study participants was 4.3 ± 1.2. The mean DDS of the children of 
fisher mothers was less than that of the children of the female caregivers who are involved in other occupations. However, 
no significant difference was observed in the DDS across the coastal regions. Seventy eight percent of the children who 
participated in the study consumed an adequately diversified diet, and more than 40 different small fish species were con-
sumed across the four coastal regions. The average median weekly fish intake among the children in the study sample was 
213 (64–468) g. Considering that one-third of the employed respondents were fisherfolk, coupled with the availability of a 
great diversity of small fish in the communities, the findings of our study suggest that there is great potential to incorporate 
small fish into strategic interventions aimed at improving nutrition, food security, and achieving economic sustainability in 
these communities.
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Introduction

Small indigenous fish species that usually grow to a maxi-
mum of 25 cm in their mature stages (Roos et al. 2003) 
or fish that are small enough to be consumed whole with 
head and bones (Bavinck et al. 2023), living in the waters 
of Ghana, constitute an important part of the diet of Gha-
naians. The main focus of this study was the consump-
tion patterns of these small fish species consisting of both 
marine pelagic species and inland freshwater species in 
Ghana. The country’s marine fishery resource is associ-
ated with the Western Gulf of Guinea that harbors small 
pelagic fish species with higher commercial value such as 
sardines, anchovy, and mackerel which account for about 
70% of the total marine catch (Tall and Failler 2012). 
These small fish species are not well recorded in catch 
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statistics and information about small fish consumption 
patterns among communities are sparse. Therefore, fur-
ther studies are needed to determine the exact contribu-
tion of different small fish species consumed in various 
communities of Ghana in order to incorporate small fish 
into interventions targeting food security. Moreover, the 
link between consuming small fish and its health benefits 
is largely overlooked in national food polices, in global 
food security discourses, and in current strategies devel-
oped to combat nutrient deficiency in low-income popu-
lations (Kolding et al. 2019). This emphasizes the need 
for a detailed characterization of small fish consumption 
patterns in Ghanaian communities to understand the role 
of small fish in food and nutrition security in Ghana. As 
a first step towards achieving this goal, we carried out a 
descriptive, cross-sectional study with the overall aim of 
assessing the nutritional status, dietary diversity, and small 
fish consumption patterns of under 5-year-old children liv-
ing in coastal fishing communities of Ghana.

Ghana is a West African country with a population of 
29 million. Over 2.6 million Ghanaians depend on fisher-
ies for their livelihood (Onumah et al. 2020). Ghana’s fish-
eries sector can be divided into marine capture fisheries, 
inland fisheries (rivers, lakes, and lagoons), and aquacul-
ture (Akpalu et al. 2018). Eighty percent of the total fish 
consumption in Ghana comprises marine fish, with marine 
fisheries providing employment for most coastal communi-
ties (Aikins 2018). The estimated mean per capita fish con-
sumption is about 25 kg (Rutstein and Johnson 2004), and 
75% of the annual fisheries production is consumed locally 
(Asiedu et al. 2018). Between 50 and 80% of the animal pro-
tein requirement in Ghana is fulfilled by fish (Mutimukuru-
Maravanyika et al. 2013). Twenty two percent of the house-
hold food expenditure was spent on fish products, which 
accounts for as much as 60% of animal protein in the aver-
age Ghanaian diet (FAO 2016). Around 2.6 million people 
rely on marine capture fisheries, including family members, 
input suppliers, and office workers linked to fishing fleets 
(Rehulkova et al. 2019). Coastal communities rely on artisa-
nal fisheries, which provide them with income, employment, 
and fish as a cheap source of protein (Kolding et al. 2019).

Smoked and dried fish can be considered as the 
main tradable, traditional fish products that contrib-
ute to incomes of artisanal fishermen and women pro-
cessors (Diei-Ouadi and Mensah 2005). Fisheries is 
one of the most cost-effective and sustainable ways 
to improve food security in rural communities. The 
provision of financial, technical, and institutional sup-
port, especially for women who engage in fisheries in 
low-income households is an effective way to achieve 
household food security (Belhabib et al. 2015). With 
such valuable attributes, Ghana has the potential to 
use the fisheries industry effectively to achieve food 

security, poverty reduction, and sustainable livelihoods 
(Rehulkova et al. 2019).

Malnutrition in fishing communities

In general, the presence of fish and higher levels of fish con-
sumption are considered to be a major characteristics of a 
fishing community (Bandoh et al. 2018). The estimated per 
capita fish consumption in Ghana is 25 kg, which is consid-
erably higher than the African average of 10.5 kg (Onumah 
et al. 2020). As a survey conducted by Bandoh et al. 2018 in 
a peri-urban fishing community in Ghana points out, in spite 
of the abundance of nutrients gained by consuming fish and 
other staples, fishing communities still suffer from the bur-
den of malnutrition. According to this study (Bandoh et al. 
2018), more than one-quarter (26.4%) of the children were 
under-nourished, even though they were reported to have 
consumed fish products, more than three times in the past 
week assessed. Apart from health-related issues, findings of 
a recent household survey show higher prevalence of pov-
erty among fishing communities (Coastal Resources Center 
2018). Therefore, research aimed at identifying the underly-
ing causes of malnutrition in fishing communities, despite 
the high levels of fish consumption, is of critical importance. 
Data collected through such research will eventually be ben-
eficial for increasing the wellbeing of communities (Bandoh 
et al. 2018).

Significance of small fish in human diet

Fish, which are rich in amino acids, vitamins, unsaturated 
fatty acids and trace elements are considered as an easy to 
digest animal source of food for a healthy diet (Can et al. 
2015). Small fish species eaten whole with head, bones, and 
viscera are proven to be rich in bioavailable calcium, vita-
min A, iron, and zinc (Thilsted 2012), and oily fish rich in 
omega-3 fatty acids are important for a child’s brain devel-
opment (Onumah et al. 2020). Compared to other animal 
proteins, fish is an easily digestible, affordable and yet, nutri-
ent-rich source of protein, mainly for people who consume 
a carbohydrate-based diet in low-middle income countries 
(Kawarazuka and Béné 2011). Studies have shown that the 
intake of animal proteins such as meat, fish (oily and lean), 
and poultry can facilitate the non-heme iron uptake from the 
diet, which is termed as the “meat factor” (Navas-Carretero 
et al. 2008). This effect would be an added advantage of 
incorporating fish and other animal sourced proteins into a 
plant-based diet. However, a recent review has concluded 
that it is not possible to quantify the amount of animal 
sourced food needed to obtain this effect, and presently data 
on small fish are limited (Consalez et al. 2022). A study on 
the contribution of fish consumption to maternal and child 
nutrition in Zambia shows that small fish species such as 
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Kapenta is an animal-source food that is particularly impor-
tant in the diet of urban poor households, as it contributes to 
better nutritional outcomes (Marinda et al. 2018).

Nutrients provided by small fish can be used to effectively 
fight micronutrient deficiencies that cause a considerable 
number of premature deaths that are attributed to malnu-
trition or “hidden hunger” in sub-Saharan Africa (Kolding 
et al. 2019). Moreover, small-scale fisheries can contribute 
to food security in two ways: by direct consumption and by 
increasing purchasing power through income and employ-
ment (Belhabib et al. 2015). Despite the declining overall 
fisheries income due to environmental degradation, the 
income received from small-scale fisheries in Ghana gener-
ally remains above the poverty line (Belhabib et al. 2015).

Given the significant role played by the fisheries sec-
tor in Ghana, there is great potential for involving the 
fisheries sector in food-related interventions to com-
bat malnutrition and food insecurity, especially among 
children in these communities. However, a significant 
knowledge gap remains on the specific contribution of 
small fish across different domains of food security (sta-
bility, sustainability, access, availability, and utilization ) 
(Clapp et al. 2021) in these communities and how these 
domains interact to influence nutrition and health out-
comes. Without such knowledge, the ability of the fisher-
ies sector to contribute meaningfully to reduce malnutri-
tion is significantly impaired. Nutritional status of under 
5-year-old children is considered as a sensitive indicator 
to assess the overall health of a population (High Level 
Panel of Experts (HLPE) et al. 2014). Therefore, char-
acterizing the small fish consumption patterns among 
under 5-year-old children in coastal communities along 
with an assessment of the existing nutritional status and 
food consumption is a necessary starting point to address 
this knowledge gap.

With regard to the above-described knowledge gap, the 
main objective of this study was to assess the nutritional 
status, dietary diversity, and small fish consumption pat-
terns of under 5-year-old children living in coastal regions 
of Ghana. As most of the research and interventions are done 
at the regional level, our first aim was to compare across 
the four coastal regions. Women’s participation in small-
scale coastal fisheries value chains is recognized as crucial 
for their empowerment and household income, resulting in 
improved health and nutrition outcomes in their children 
(Gibson et al. 2020). Based on this assumption, we came 
up with the second aim: to assess and compare the nutri-
tional status, dietary diversity and fish consumption patterns 
between female caregivers who are involved in fisheries 
(fisher-mothers), and female caregivers with other occupa-
tions with the intention of identifying any significant health 
and nutrition outcomes for children of female caregivers 
who were involved in fisheries.

Materials and methods

Study area

Ghana comprises 16 regions, of which four make up the 
coastline bordering the Gulf of Guinea in western Africa. 
These four regions — Greater Accra, Volta, Central, and 
Western — that were included in this study, are collectively 
termed as “coastal regions.” These coastal regions are 
known to possess the highest interaction with the ocean, 
compared to other inland-located regions because of their 
location. We purposefully selected four fishing communities 
from each region, resulting in a total of 16 fishing commu-
nities to obtain a thorough understanding of fish consump-
tion patterns in coastal fishing communities and for subse-
quent comparisons between regions (Fig. 1). Any person 
involved in a livelihood related to fisheries was defined as a 
“fisherfolk.” The female caregivers who were involved in a 
livelihood related to fisheries were defined as “fisher-moth-
ers.” We defined a fishing village/community as a location 
where fisherfolk reside and have an “Assembly man/Chief 
fisherman” as the head of the community (Mutimukuru-
Maravanyika et al. 2013; Crawford et al. 2016). There is a 
clear division of labor based on gender with men fishing and 
women processing and trading the fish (Obeng et al. 2010). 
The processing and trading of fish is done exclusively by 
women who are referred to as “fishmongers” (Obeng et al. 
2010), when engaged in both activites.

Calculating the sample size

Cochran’s formula (Cochran 1977) was used for calculating the 
sample size for this study. The formula was developed to calcu-
late a representative sample when the population is infinitive.

 where n0 is the sample size; z is the selected critical value 
of desired confidence level; p is the estimated proportion 
of an attribute in the selected population‘ q = 1−p, and e 
is the desired level of precision. We used a z-score of 1.96, 
which corresponds to a 95% confidence level. We based our 
sample calculation on the level of inadequate dietary diver-
sity score; which was unknown in the population, and we 
therefore assumed maximum variability, which is 0.5, and a 
confidence level of 5%.

To achieve the sample size of 384 with desired preci-
sion or confidence interval after removing missing data or 

n
0
=

z
2
pq

e2

1.962 × 0.5 × (1 − 0.5)

0.052
= 384
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non-responders from the data set, we decided to oversample 
6% of the calculated sample size. This resulted in a required 
sample size of 407 participants.

The Ghana living standards survey-GLSS6 defines a 
household as “a person or group of related or unrelated 
persons who live together in the same housing unit, shar-
ing the same housekeeping and cooking arrangements and 
are considered as one unit, who acknowledge an adult 
male or female as the head of the household” (Ghana 
Statistical Service: p.4 2014). Therefore, we selected 384 
child-caregiver pairs from 384 different households to 
include in our study.

Sampling procedure

After obtaining permission to enter the community from 
the chief fisherman of the area, the field assistants located 
an important landmark, such a school, hospital, or church 
as the starting point. Then, a random direction was chosen 
by spinning a pen as the direction of their movement to 
select eligible households. If there were more than one 
eligible caregiver-child pairs living in a selected house-
hold, the child who has had the most recent birthday was 
selected to be included in the sample. After selecting an 
eligible household, the field assistant carried out a quick 
assessment to determine the eligibility of the caregiver 
and the child. To be eligible for the study, the house-
hold had to have a child of the age 18–59 months, living 
with a person who was willing to give full consent as the 
child’s main caregiver who could either be the biological 
mother or other main caregiver.

The field assistants visited a total of 407 households. 
Sixteen participants did not consent to participate after 

explaining the sampling procedure, and 5 participants 
withdrew participation due to interruptions. Data from a 
total of 391 caregiver-child pairs were collected, out of 
which, seven caregiver-child pairs were removed due to 
missing date of birth and the recorded age of the child 
being below 18 months. This resulted in a total of 384 
children between the ages of 18–59 months and their 
caregivers from the four coastal regions in Ghana being 
included in the study (Fig. 2).

Instruments

Mid‑upper arm circumference measurement to assess the 
nutritional status Selected children were screened for 
wasting (acute malnutrition) based on the MUAC meas-
urement. This measurement was taken by using a standard 
color coded MUAC tape recommended by WHO, at the 
mid-point of the left upper arm, while the arm is fully 
stretched. The color and the quantitative readings of the 
MUAC tape are correlated as red: MUAC < 11.5 cm, 
indicating severe acute malnutrition; yellow: MUAC = 
11.5 to 12.5 cm, indicating moderate acute malnutrition 
or wasting; and green: MUAC ≥ 12.5 cm, indicating no 
acute malnutrition (Lamsal et al. 2021; Barro et al. 2021). 
Regardless of whether the caregiver could read the MUAC 
based on color or measurement, the field assistants were 
advised to reveal the malnutrition status of the child to the 
caregiver upon completion of the procedure. The presence 
of wasting, defined as a MUAC measurement of less than 
12.5 cm was used as the cutoff to identify malnourished 
children in this study. Caregivers of the children who were 
identified as malnourished were informed and advised to 
seek guidance from a nearby health center.

Fig. 1  Sixteen sampling sites 
representing the four coastal 
regions, Greater Accra, Central, 
Volta and Western. The four 
regions are denoted by four dif-
ferent colors. Source: Kobot-
oolbox
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Food Frequency Questionnaire to assess dietary diver‑
sity The survey collected quantitative data on demograph-
ics, nutritional status of the children, dietary diversity and 
small fish consumption using a structured questionnaire 
(Supplementary material). This questionnaire was created 
based on WHO’s IYCF guidelines (WHO 2008). Commonly 
eaten local foods were incorporated into the standardized 
seven food groups to optimize the food frequency question-
naire to the local community. The food groups were: (1) 
grains, roots, tubers, plantains and bread, (2) legumes, nuts 
and seeds, (3) milk and milk products, (4) flesh foods, (5) 
eggs, (6) vitamin A-rich plant foods, and (7) other fruits and 
vegetables.

The field assistants conducted face-to-face interviews by 
asking the caregiver to recall whether the child had con-
sumed food from each of the seven food groups during the 
past 24 h. Dietary diversity score (DDS), calculated by 
counting the number of food groups was used as an indica-
tor for dietary adequacy. The DDS was measured using a 
simple scoring system based on the food groups consumed 
by 18–59 months old children during the previous 24 h. If 
the caregivers answer was “yes” regarding a particular food 
group, it was converted to a score of “1,” and if the answer 
was no, it was converted to a score of “0.” After that, the 
number of “1’s” was summed to calculate the DDS for each 

child. Therefore, the dietary diversity score ranged from 0 
to 7 with a maximum of 7, if all the food groups were con-
sumed and 0 if none of them were consumed.

The children were divided into two groups as “ade-
quate” and “inadequate” in terms of their dietary diversity 
based on the total number of food groups they consumed. 
A total of “four” out of seven food groups was set as the 
minimum acceptable cut off (WHO 2008) to determine to 
which category the child belongs. If the child consumed 
a total of four or more food groups, the child was cat-
egorized as “adequate/ adequately nourished” and if the 
child consumed a total of three or less than three food 
groups, the child was categorized as “inadequate/inad-
equately nourished.” In order to compare our data with 
available data from previous surveys, we categorized 
children into two age categories as 18–35-month-old and 
36–59-month-old.

Questionnaire to collect demographic information and 
small fish consumption patterns Apart from the ques-
tions on the seven food groups, additional questions were 
included to collect demographic information and fish 
consumption patterns of the participants. Small indig-
enous fish species (small fish) defined as fish that usu-
ally grow to a maximum of 25 cm or 9 inches in their 

Fig. 2  Flow diagram showing 
the selection of the caregiver-
child pairs. Reasons for exclu-
sion from the sample are given 
inside the dash-lined boxes
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mature stages (Roos et al. 2003), or fish that are small 
enough to consume whole with head and bones (Bavinck 
et al., 2023), living in the waters of Ghana, was the main 
focus of this study. However, specific data on the habitat, 
availability, and utilization of small indigenous fish spe-
cies of Ghana is scarce. Therefore, information gathered 
in this project is applicable to small fish species in gen-
eral, without any specific reference to indigenous spe-
cies. The MUAC measurement, dietary diversity score, 
and the daily and weekly small fish consumption were 
compared across the four coastal regions and caregiver 
occupations.

Ethics

The study was approved by the Regional Committees for 
Medical and Health Research Ethics (Reference number: 
160065), Norway, and Memorial Institute for Medical 
Research (Study Number: 009/20-21), Ghana. In addition 
to this, permission to enter and interview the residents of 
the communities was granted by chief fishermen/assembly 
men responsible for each community. The study complies 
with the Declaration of Helsinki, and verbal consent was 
obtained for the caregiver of the child. The age limit of 
caregivers was set at 18 years or older. In cases where the 
mother was less than 18 years old, consent was obtained 
from the guardian. Participation in the study was volun-
tary, and the participants were free to discontinue par-
ticipation at any time, as explained in the Helsinki-dec-
laration. Trained field assistants measured the MUAC of 
every eligible child while following COVID-guidelines by 
sanitizing the upper arm with hand sanitizer. The caregiv-
ers of the children who were identified as malnourished 
were informed about the circumstances and were advised 
to direct the child to a health facility for assistance.

Data management and statistics

KoBoToolbox, which is a free, open-source toolkit for col-
lecting and managing data, was used to build the question-
naire, to collect, store, and transfer data for the duration of 
field work. Data were downloaded from KoBoToolbox plat-
form into Excel format, then cleaned and coded to be used in 
the data analysis. Data were analyzed using IBM® SPSS® 
Statistics version 26. The frequencies, % and mean values 
of the demographic variables were calculated separately for 
each coastal region. Categorical variables were described as 
frequencies, whereas continuous variables were described 
as means ± SD. To assess the nutritional status, dietary 
diversity and fish consumption of the children included in 
the study, we selected the MUAC, DDS, and the daily and 
weekly fish intake respectively, as dependent variables.

Recorded frequency of daily and weekly small fish 
consumption were used to calculate the daily and weekly 
fish intake in grams. Daily fish intake (in grams) on 
“fish-eating days” was calculated by multiplying the por-
tion size (in grams) by the frequency of daily fish con-
sumption (the number of times a child is given fish per 
day). The days on which the household cooks fish were 
considered to be “fish-eating days". Weekly intake of 
small fish was calculated by multiplying the daily intake 
of fish by the number of fish-eating days per week. A 
portion size chart with reference to different fish spe-
cies was used during data collection and for estimating 
the portion sizes into grams. Average fish consumption 
was calculated by dividing the total consumption by the 
number of children in each subcategory with reference to 
the specific aims of the study. With reference to the two 
aims of this study, the four coastal regions and the female 
caregiver’s occupation were chosen as independent vari-
ables in descriptive statistics and mean comparisons.

General information such as caregiver sex, age, edu-
cational level, employment status, and occupation were 
also included in the demographics. The education level 
of the caregiver was categorized as No-formal educa-
tion, Primary, Junior High School (JHS) and Secondary, 
and upper education. Secondary and upper education 
comprises tertiary education and vocational training. 
Mean MUAC measurements and the DDS were com-
pared between the categories of the selected variables. 
Chi-square, ANOVA, and the Kruskal-Wallisz tests 
were performed to test the statistical significance of the 
comparisons, using a significance level of 0.05 or 0.001 
depending on the chosen analysis.

Results

Background characteristics of the respondents

Background characteristics of the caregivers and children 
are presented in Table 1. The majority of the caregivers 
were females (98%), and the mean age of the caregivers 
was 31 ± 7 years. Approximately 26% of the caregivers 
did not have a formal education, while the remaining 
74% had completed either primary, junior high school or 
secondary, and higher education. Of the 78% who were 
employed, 40% were involved in fisheries as a livelihood. 
Among them, 63% were fishmongers (smoking fish and 
selling); 28% were fish processors (smokers); and 8% 
were fish vendors (data not shown). A comparatively 
higher percentage (60%) of the caregivers were involved 
in other occupations such as traders (26%), tailors (15%), 
hairdressers (12%), food vendors (22%), and other work 
(25%) (data not shown).
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Out of a total of 384 children included in the survey, 
182 (47%) were girls, and 202 (53%) were boys. They 
belonged to the age category of 18–59 months, which 
was further divided into two groups as 18–35 months 
and 35-59 months during data analysis. Mean MUAC of 
the sampled population of 384 children was 15.2 ± 1.3 

(Table 2). Only two children (0.5%) were identified as 
wasted from the Greater Accra region, having MUAC 
measurements of 12.4 and 12.2 cm. None of the chil-
dren of the age category 36–59 months were wasted. 
The mean DDS of the selected children was 4.4 ± 1.3 
(Table 2).

Table 1  Sociodemographic characteristics of the participants (N = 384)a

a Values of the continuous variables are presented as mean ± standard deviation (SD); values of categorical variables are presented as frequency 
distributions and percentages among regions. Frequencies and percentages under the column “Total” were calculated out of the total number of 
respondents participated (N). (% within region or N)
b Fisherfolk consists of fish mongers, fish processors, and fish vendors. Total percentage was calculated out of the all employed participants (n = 
301)
c Other occupation consists of professions such as traders, tailors, hairdressers, and food vendors. Total percentage was calculated out of all the 
employed participants (n = 301)

Variable Greater Accra (n = 152) Central (n = 69) Volta (n = 83) Western (n = 80) Total (N = 384)

Caregivers
Sex
 Female 149 (98) 67 (97) 79 (95) 81(100) 375 (98)
 Male 3 (2) 2 (3) 4 (5) 0 (0) 9 (2)
Mean age (years ± SD) 32 ± 1 31 ±1 29 ± 6 31 ± 1 31 ± 7
Educational level
 Non-formal 46 (30) 17 (25) 13 (16) 25 (31) 101 (26)
 Primary 28 (18) 18 (26) 30 (36) 18 (23) 94 (25)
 JHS 59 (39) 24 (35) 30 (36) 30 (36) 143 (37)
 Secondary and upper 19 (13) 10 (14) 10 (12) 8 (10) 47 (12)
Work situation
 Employed 122 (80) 45 (65) 69 (83) 65 (81) 301 (78)
 Unemployed 30 (20) 24 (35) 14 (17) 15 (19) 83 (22)
Occupation (n = 301)
 Fisherfolk b 45 (63) 10 (22) 26 (38) 39 (60) 120 (40)b

 Other  occupationsc 77 (37) 35 (78) 43 (62) 26 (40) 181 (60)c

Children 18–59 months of age
Sex
 Female 77 (51) 33 (48) 35 (42) 37 (46) 182 (47)
 Male 75 (49) 36 (52) 48 (58) 43 (54) 202 (53)
Age group
 18–35 months 72 (47) 38 (55) 54 (65) 41 (51) 205 (53)
 36–59 months 80 (53) 31 (45) 29 (35) 39 (49) 179 (47)

Table 2  DDS and MUAC of 
participated children across four 
coastal regions (N = 384)a

a Values of the continuous variables are presented as mean ± standard deviation (SD); values of categorical 
variables are presented as frequency (%)
b Comparison between regions using ANOVA; variations are insignificant according to the significance 
level at p < 0.05

Variable Greater Accra Central Volta Western Overall

Mean DDS (± SD)b 4.8 ± 1.2 4.5 ± 1.2 3.9 ± 1.3 4.1 ± 1.2 4.4 ± 1.3
Mean MUAC (± SD)b 15.2 ± 1.3 15.4 ± 1.2 15.3 ± 1.2 15.2 ± 1.1 15.3 ± 1.2
Children with MUAC < 12.5 cm 2 (1.3) 0 (0.0) 0 (0.0) 0 (0.0) 2(0.5)
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Comparison of selected variables among four 
coastal regions

Consumption of seven food groups

The diets of the children were mainly composed of grains, 
roots, tubers, and plantains, as 99% of the children had con-
sumed food belonging to that group (Fig. 3). Flesh foods, 
which include fish, poultry, red meat, and organ meat, 
showed the second highest frequency (95%) of consump-
tion. The food groups consisting of eggs and vitamin A rich 
plant foods were consumed less frequently, compared to 
other food groups.

Dietary adequacy of children across the four coastal 
regions

Categorization of children as having an “Adequate” or “Inad-
equate” dietary diversity is shown in Table 3. The percent-
age of children with an adequate dietary diversity (78%) and 
an inadequate dietary diversity (22%) were the same across 
the two age groups. The inadequate and adequate percent-
ages across the four regions between both age groups were 
statically significant. Frequency distribution analysis showed 
that 87% of the under five children in Greater Accra had the 
highest percentage of adequate dietary diversity, while the 
lowest percentage (63%) of adequate dietary diversity was 
identified from the Volta region (Table 3).

Fig. 3  Percentage of children 
who consumed each of the 
seven food groups included in 
the FFQ

Table 3  A compression 
between the number of children 
with Adequate-DDS and 
Inadequate-DDS across the four 
coastal regions. (N = 384)

DDS classification based on FAO and FHI (2016); data are shown as frequency distributions and percent-
ages among regions. Frequencies and percentages under the column “Total” were calculated out of the total 
number of respondents participated (N)
DDS dietary diversity score, DDS-Inadequate is classified as DDS < 4, DDS-Adequate is classified as DDS 
≥ 4
a Pearson chi-square test was performed to find the significance level at p < 0.05

Age category Greater Accra Central Volta Western Total p-valuea

18–35 months (n = 205)
 Inadequate-DDS 12 (17) 5 (13) 19 (35) 10 (24) 46 (22) 0.039
 Adequate-DDS 60 (83) 33 (87) 35 (65) 31 (76) 159 (78)
36–59 months (n = 179)
 Inadequate-DDS 8 (10) 7 (23) 12 (41) 13 (33) 40 (22) 0.001
 Adequate-DDS 72 (90) 24 (77) 17 (59) 26 (67) 139 (78)
Total
 Inadequate-DDS 20 (13) 12 (17) 31 (37) 23 (28) 86 (22) < 0.001
 Adequate-DDS 132 (87) 57 (83) 52 (63) 57 (72) 298 (78)
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Fish consumption of children across the four coastal 
regions

This survey identified over 40 different fish species con-
sumed by the participants. The most consumed small fish 
species by children aged 18–59 months were sardinella (Sar-
dinella aurita), anchovy (Engraulis encrasicolus), and chub 
mackerel (Scomber colias). A complete list of small fish 
species consumed by the children is included in the sup-
plementary material.

Regional variation of the average frequencies and 
the average daily and weekly fish intake are given in 
Table 4. We learned that the average frequency of daily 
fish intake on fish eating days for the sampled population 
was 2.0 ± 0.8 times. The average frequency of weekly 
fish intake across the regions was three times, which was 
statistically significant. The average median fish intake 
among the sampled children was 59 (20–156) g per day 
(on fish eating days). The significance value showed that 

the difference of the amount of fish consumed between 
regions was significant. The average median weekly fish 
intake among the children in our study sample was 213 
(64–468) grams. Children of the Western region had 
the highest median of 261 (78–468) g of small fish per 
week, compared to the other coastal regions. However, 
the weekly fish consumption between regions was stati-
cally insignificant.

As shown in Fig. 4, the majority of children preferred 
small fish that were fried (43%) or smoked (38%). Boiled 
and roasted were also mentioned as other common cook-
ing methods. The age category was not considered for 
this assessment. When the caregivers were asked why 
they gave small fish to the children, 44% responded that 
small fish is a healthier choice of animal protein and 
7% that it is specifically good for children. Around 34% 
chose small fish due to its taste and only 6% because it 
was cheap (Fig. 5).

Table 4  Frequency and quantity of small fish consumption by children 18–59 months of age across coastal regions (N = 377)1

∞ Values in median (interquartile range); interquartile = Q1–Q3
d Mean comparison with ANOVA, Significance level at p < 0.05
f Independent-samples Kruskal–Wallis test; significance level at p < 0.05. Different letters indicate significant differences
1 Analysis based on 377 children who consumed “small fish”
2 Average frequency of small fish consumption on “fish-eating” days (based on caregiver’s answer) ± Standard Deviation (SD)
3 Average frequency of small fish consumption per week (based on caregiver's answer) ± Standard Deviation (SD)
4 Small fish consumption in grams, on fish eating days
5 Small fish consumption in grams per week

Fish consumption Greater Accra (n = 148) Central (n = 67) Volta (n = 82) Western (n = 80) Overall (N = 377) p-value

Average frequency of small fish consumption
 Intake per  day2 2±0.7 2±0.7 2.0±1 2.0±0.8 2.0±0.8 0.497d

 Intake per  week3 3 ± 1.5 2.7 ± 1 3.6 ± 2 2.5 ± 0.8 3.0 ± 1.6 < 0.001d

Small fish consumption in  grams∞

 Daily  intake4 39 (20–104)a 78 (39–234)b 47 (19–156)bc 117 (39–156)c 59 (20–156) < 0.001f

 Weekly  intake5 156 (59–343) 234 (78–468) 234 (42–479) 261 (78–468) 213 (64–468) 0.132 f

Fig. 4  The most preferred cook-
ing/processing methods of small 
fish by children
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Fig. 5  Caregivers’ opinion 
about small fish consump-
tion, for the question “why do 
you give small fish for your 
children?”

Table 5  Difference in 
demographics and child 
MUAC, DDS, and small 
fish consumption between 
caregivers/mothers involved in 
fisheries (fisher mothers) and 
those with other occupations (N 
= 296)a

a Values of the continuous variables are presented as mean ± standard deviation (SD); values of categorical 
variables are presented as frequency (% within region or N), N = 296 (employed females)
b Employed female caregivers involved in fisheries
c Employed caregivers involved in other occupations
d Values in median (interquartile), interquartile = Q1–Q3, comparison using Mann–Whitney U test for non-
parametric data, Pearson chi-square for categorical variables, Student t-test for parametric data
e Pearson chi-square test; significance level at p < 0.05
f Mean comparison with ANOVA; significance level at p < 0.05
g Mean frequency of small fish consumption on “fish-eating” days
h Mean frequency of small fish consumption per week
i % out of 384 participants
j % out of 296 participants

Variable Fisher  mothersb Other  occupationsc Total p-value

Caregiver (n = 296)
Number of female caregivers 

(frequency (%))
118 (40) 178 (60) 296 (77) i 0.001e

Educational level
 Non-formal 50 (42) 32 (18) 82 (28)j < 0.001e

 Primary 34 (29) 34 (19) 68 (23) j

 JHS 28 (24) 83 (47) 111 (37) j

 Secondary and higher 6 (5) 29 (16) 35 (12) j

Child 18–59 months of age (– = 296)
 Mean MUAC 15.2 ± 1.3 15.4 ±1.2 15.3 ± 1.2 0.148f

 Mean DDS 4.1 ± 1.3 4.6 ± 1.2 4.4 ± 1.3 0.031f

 Inadequate DDS 34 (54) 29 (46) 65 (21) j 0.008e

 Adequate DDS 84 (36) 149 (64) 233 (79) j

Average frequency of small fish consumption
 Intake on “fish-eating days”g 2.2 (2.9) 1.9 (0.8) 2.0 (1.9) 0.091f

 Intake per  weekh 3.4 (1.5) 2.9 (1.7) 3.2 (1.6) 0.037f

 Weekly intake (grams)d 156 (56–457) 234 (89–468) 234 (78–468) 0.140d
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Comparison between fisher mothers and mothers 
with other occupations

Table 5 summarizes the compared data of the selected 
variables between fisher mothers and mothers of other 
occupations. Out of 301 employed caregivers, 296 were 
employed females. Forty percent of the employed female 
caregivers were involved in a livelihood related to fisher-
ies, thus, referred to as “fisher mothers”. The data related 
to all the other employed caregivers who are involved in 
occupations other than fisheries were tabulated under the 
column “other occupations”. According to the data, differ-
ent education levels between fisher mothers and employed 
female caregivers involved in other occupations are statisti-
cally significant. The differences of mean DDS as well as 
the percentages related to DDS categories were statistically 
significant between the children of fisher mothers and car-
egivers involved in other occupations. Only the average fre-
quency of weekly fish consumption is statistically significant 
between the fisher mothers and female caregivers involved 
in other occupations.

Discussion

Current nutritional status, dietary diversity, and small fish 
consumption patterns of 18–59 months old children living 
in coastal communities of Ghana were assessed in this study. 
Only two children (0.5%) were found to be acutely mal-
nourished or wasted, and no significant differences in mean 
MUAC measurement were found across the four coastal 
communities. Caregivers of the two children identified as 
wasted were informed about the health status of the children 
and were advised seek help from the nearest health clinic. 
The USAID 2018 Ghana Nutritional Profile (USAID 2018) 
revealed that the national wasting percentages decreased 
from 9% in 2008 to 5% in 2014. Therefore, it is likely that 
the low prevalence of wasting in the studied coastal com-
munities reflects these national trends. 

Though MUAC alone is still recommended by health 
organizations and widely used as an accepted and effective 
way of screening in epidemiological studies, its weaknesses 
should be taken into consideration to understand whether 
the current method captures real malnutrition. Some stud-
ies suggest that using the fixed MUAC cutoff captures only 
a small proportion of the total number of wasted children, 
even though the method can be used as a rapid screening 
tool to identify wasting in children aged 6–59 months (Lam-
sal et al. 2021; Barro et al. 2021). It is recommended to 
administer MUAC-for-height and MUAC-for-age indicators 
in order to overcome this weakness in using fixed MUAC 
cutoffs (Barro et al. 2021). Also, this study would have 
added more insights into the current nutritional status of the 

study population, if we had used other anthropometric meth-
ods such as body mass index (BMI) and weight-for-height 
measurements. We only used the MUAC in this study due 
to time constraints and restrictions put forward to minimize 
contact due to COVID measures. The mean dietary diver-
sity score for the study population was 4.3 ± 1.2, which is 
higher than the minimum acceptable recommended DDS of 
“four or more” out of the seven food group category (WHO 
2008). The calculated DDS was used as the dietary assess-
ment tool to understand food consumption patterns of the 
children within the study sample. Our results for the mean 
DDS is different from that of Bandoh et al. (2018), where 
they found a mean DDS of 2.29 ± 1.33, which indicates a 
comparatively low dietary diversity among under five chil-
dren in another Ghanaian fishing community (Bandoh et al. 
2018). Statistical analysis showed a significant difference 
between the frequencies calculated for the four coastal com-
munities among the two age categories we defined for this 
study. Greater Accra has the highest percentage (87%) of 
children with an adequate DDS, while the Volta region has 
the lowest (63%).

According to the comprehensive food security and vul-
nerability analysis (CFSVA) for Ghana in 2020, the house-
hold food insecurity of the Volta region has a prevalence 
exceeding 10% (CFSVA, 2020). Eastern, Western, Cen-
tral, and Greater Accra were among the regions with least 
food insecurity of less than 10% of prevalence. The higher 
percentage of inadequate dietary diversity among children 
might be a result of the higher prevalence of food insecu-
rity in the Volta region. These findings comparing differ-
ent regions and the country average would provide critical 
information to help identify and develop ways in which to 
improve the health and nutritional status of communities 
with an inadequate dietary diversity.

Furthermore, we found that 78% of the children in the 
study sample had an adequate dietary diversity, as their diet 
consists of four or more food groups. According to a study 
done in 2017 (Frempong and Annim 2017), approximately 
47% of the under 5-year-old Ghanaian children consumed 
a diet with adequate diversity, which is significantly lower 
than the percentage in our sample. Therefore, it is impor-
tant to consider the reasons for the high dietary diversity 
observed in the fishing communities in our study, as this 
would provide valuable insights into ways in which we could 
improve the dietary diversity of a given community. At the 
same time, it is also important to further investigate the 
underlying reasons for 22% of the children in the current 
study having a diet with inadequate dietary diversity. The 
quality of data collected using the Food Frequency Question-
naire (FFQ) method depends on the respondent’s ability to 
memorize and recall the diet, as well as estimate and quan-
tify food portion sizes. These limitations could bring about 
both systematic errors and biases in the data collected. One 
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reason to administer short-term dietary assessments such as 
24-h dietary recalls is to minimize the potential recall bias. 
We ensured the quality of data collection by administering 
interviews which were carried out by properly trained field 
assistants who used appropriate ways of asking the questions 
and recording the answers more accurately.

We found that the children’s diet consisted mainly of 
starchy foods (grains, roots, tubers, and plantains). Flesh 
food was the food group with the second highest level of 
consumption, followed by fruits and vegetables. The findings 
of the current study together with the findings of Bandoh 
et al. (2018) suggests that children in coastal communities 
are more likely to consume foods in the “flesh food” group 
(Bandoh et al. 2018). However, not including questions to 
identify the types of flesh food consumed by the partici-
pants of this study was one weakness caused by adhering 
to standardized food frequency questionnaires. This draw-
back needs to be addressed in future research. According 
to the responses of the caregivers, 98% of the children in 
our study sample consumed small fish. Due to the higher 
frequency of small fish consumption along with the higher 
diversity of small fish identified, it is likely that the major-
ity of the flesh food consumed in these communities would 
comprise fish. This assumption is in line with FAO statistics 
(2016), which identifies fish as the most important animal 
protein consumed in all regions of Ghana, regardless of the 
socio-economic situation. The high frequency of fish con-
sumption in these communities might provide them with the 
added advantage of an increased efficiency of micronutrient 
absorption from their diet which is known as the meat factor. 
According to Hicks et al. (2019), incorporation of fish-based 
food strategies in communities where deficiencies exist can 
help address nutritional deficiencies, as fish is a rich source 
of bioavailable micronutrients (Hicks et al. 2019). However, 
we noted that studies on food group consumption among 
fishing communities in Ghana is scarce, limiting the possi-
bility of conducting comparative analyses with other inland 
regions of the country. Therefore, this study provides much 
needed information for future studies, especially with regard 
to the food consumption patterns in coastal communities.

The study identified over forty different marine fish spe-
cies being consumed in the coastal communities within the 
sample. We came across difficulties in categorizing fish as 
“small-fish” and “other-fish” based on the size. Most of the 
species identified by the respondents as small-fish has the 
potential to grow to a bigger size exceeding the cutoff of 
25 cm. Therefore, we decided to follow the classification 
of the community by expanding the common definition of 
small fish. Thus, fish species that can be eaten whole with 
head and bones and are processed and cooked in the same 
way as other known small fish, which are less than 25 cm 
in length were categorized as small fish. The respondents 
considered juvenile stages of certain species of tuna and 

barracuda as small fish, but these species have the poten-
tial to grow into much larger sizes. A recent study done in 
Ghana identifies anchovies and herrings as the most pre-
ferred small fish species within the study community, and 
different cooking methods were used to prepare them for 
consumption and preserving (Agyei-Mensah et al. 2023). 
Consistent with other findings on Ghanaian fish species 
(Onumah et al. 2020), this study identified sardinella, chub 
mackerel, and anchovy as the most preferred and most con-
sumed small fish species among children. Chub mackerel, 
round sardinella, anchovy, and frigate tuna (Auxis thaz-
ard) were among the most purchased and preferred species 
among most households (data not shown). According to data 
from the government of Ghana, marine catch can fluctuate 
seasonally, and overfishing has resulted in decreasing fish 
stocks with time (Tall and Failler 2012). However, our study 
did not capture seasonal variations in marine catch, as it was 
short-term. Expanding the study period to identify variation 
in the catch, resulting from seasonal changes, would bring 
insights into availability and accessibility of small fish in 
these communities.

The median weekly fish intake was 213 g (about 7 
oz.), which is higher than the recommended 1–2 serv-
ings (of 2–4 oz.) per week (for children (USFDA 2022)). 
According to the survey data, a majority (44%) of the 
caregivers believed that small fish is a healthier choice 
of animal protein, and 7% believed that it is specifically 
good for children (Fig. 5). Frying or smoking was found 
to be the most preferred method of cooking/processing 
of fish consumed by children (Fig. 4). These findings 
provide the basis for further studies aimed at characteriz-
ing nutrient loss associated with these preparation meth-
ods, which in turn would provide insights into the actual 
nutrient uptake by consuming these small fish species. 
Smoking and drying may reduce or destroy nutrients like 
vitamin A (Roos et al. 2002; Hasselberg et al. 2020). 
Even though small fish is considered to be a micronu-
trient rich protein source, frequent intake of fish might 
contribute to certain health issues. One such factor that 
needs attention is the level of polycyclic aromatic hydro-
carbons (PAHs) in smoked fish. PAHs are contaminants 
produced during the smoking process due to incom-
plete combustion (USFDA 2022). Since smoked fish 
can contribute significantly to the intake of PAHs, the 
high level of consumption of smoked fish in these com-
munities could result in other adverse health conditions. 
However, the PAH levels depend on various factors such 
as the ovens used, and the use of new technology can 
reduce the levels of PAHs significantly (Bomfeh et al. 
2019). Together, these findings highlight the pressing 
need for investigating the specific methods of smoking 
fish in these communities and the levels of PAHs in the 
smoked fish consumed in these communities.
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Of the 301 employed caregivers in the sample popula-
tion, 120 were fisherfolk who were involved in a liveli-
hood related to fisheries in the fishing communities studied 
(Table 4). Among them, 118 fisherfolks were females, and 
they are referred to as “fisher mothers.” There is a dearth of 
studies that discuss women’s role in reducing poverty and 
establishing food security in their households. According to 
Walker (2002:390), Ghanian women have served as “capi-
talists, entrepreneurs, and innovators” playing a major role 
in the fisheries sector (Walker 2002) (Obeng et al. 2010). 
Similarly, the fisher mothers of our study were mainly fish-
mongers, processors, and vendors and therefore might be 
playing a similar role within the studied communities.

Previous studies done in Ghana have shown the impor-
tance of mothers’ nutrition literacy and attitudes on infant 
and young child feeding practices in providing an adequate 
diet for their children (Bimpong et al. 2020). In an attempt 
to add information on the nutrition literacy of the mothers, 
we decided to investigate whether there were any significant 
differences in the nutritional status, dietary diversity, or fish 
consumption among children of fishing mothers and other 
female caregivers (non-fisher mothers) who are involved in 
other livelihoods apart from fisheries.

The weekly median fish consumption of the children of 
fisher mothers (156 g) was less than that of the non-fisher 
mothers (234 g). However, the difference was not statis-
tically significant (Table 5). Having a low level of fish 
consumption among children of the fisher mothers, com-
pared to the other occupations contradicts the assumption 
that caregivers involved in fisheries have better access to 
fish. However, it is possible that this disparity is due to 
other reasons. One explanation for this disparity could be 
the level of education of the caregiver. Our data shows a 
significant difference in the level of education between 
fisher mothers and non-fisher mothers. For example, 42% 
of the fisher mothers have no formal education, while 
only 18% of the female caregivers in other occupations 
have no formal education. Likewise, 47% of the females 
involved in other occupations possess JHS qualifications, 
while only 24% of the fisher mothers have attended JHS. 
Even though there was no significant difference in MUAC 
measurements between the two categories of the children 
studied, we observed a significantly higher DDS among 
the children of the caregivers involved in other occupa-
tions than that of the fisher mothers. A study done in 
Ethiopia revealed that household income level, mother’s 
education level and nutrition literacy had a positive asso-
ciation with minimum dietary diversity (Solomon et al. 
2017). We observed a similar scenario in our study. The 
education level of fisher mothers was significantly lower 
than that of the mothers involved in other occupations. 
Only 36% of the children of the fisher mothers were 
adequately nourished, whereas 64% of the children of 

mothers with other occupations were adequately nour-
ished. Therefore, these findings suggest that children of 
families with a low socio-economic status and mothers 
with no formal education might require special attention 
in dietary intervention programs.

Conclusion

The primary aim of this study was to assess the nutritional 
status, dietary diversity, and small fish consumption patterns 
by collecting data that can then be used to optimize the inte-
gration of small fish into interventions aimed at achieving 
food security in Ghana. We identified a very low prevalence 
of wasting among the children aged 18–59 months, sam-
pled within the study communities, a finding that contradicts 
previous studies done in Ghanaian fishing communities. 
About three-fourths of the children, who participated in the 
study, consumed a diet with an adequate dietary diversity. 
We identified over forty different fish species that were con-
sumed in the study communities, of which the majority can 
be categorized as small fish. Overall, the study participants 
were found to be frequent consumers of small fish and their 
caregivers showed a positive attitude towards incorporating 
small fish into the diet of their children. The second aim of 
the study was to assess and compare the nutritional status, 
dietary diversity, and fish consumption patterns between 
fisher-mothers and mothers with other occupations. An 
important finding was that the mean DDS of the children of 
fisher mothers were significantly lower than that of children 
of mothers with other occupations. This is most likely attrib-
uted to the lower levels of education of fisher mothers in 
comparison to mothers of other occupations within the study 
sample. However, no significant difference was observed in 
the DDS across the coastal regions. A higher frequency of 
consuming flesh foods along with frequent weekly small fish 
consumption suggests that small fish are a significant part 
of the diet of children in these coastal fishing communi-
ties. Considering the significance of small fish in the diet 
of coastal communities, we highlight the need for further 
research focusing on the utilization of small fish to establish 
it as a safe, nutrient rich food source for the community, 
especially for children under 5 years. With a third of the 
employed respondents being fisherfolks, coupled with the 
availability of a great diversity of small fish in these commu-
nities, there is great potential to incorporate small fish into 
strategies aimed at improving nutrition and food security and 
to achieve economic sustainability in these communities. 
Furthermore, the findings of this study provide the basis for 
further research aimed at the benefits of incorporating small 
fish into the diet through increased public awareness and 
community development programs centered on the effective 
utilization of small fish.
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