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A B S T R A C T

This study assessed the annual fish consumption among the households in Singida Municipality. 
This was due to the long-time of unsatisfactory pupil performance in joining secondary schools 
which may be linked to a lack of Long-chain omega-3 polyunsaturated fatty acids. The study used 
a questionnaire based on a random household consumer survey of 204 households. The ques-
tionnaires were analyzed using SPSS statistical software version 27 and the results were reported 
using descriptive statistics including means, standard deviations, percentages, and frequency 
distributions. The results showed that the highest mean annual consumption was 25.92 kg and 
23.00 kg per person for Nile tilapia (Oreochromis niloticus) and African catfish (Clarias gariepinus) 
respectively. Manyara tilapia (Oreochromis amphimelus) had a consumption rate of 22.27 kg 
annually per person. Nile perch (Lates niloticus) had the lowest consumption of 18.98 kg annually 
per person. The trend of respondents’ perceptions on occurrences of non-communicable diseases 
was blood pressure, diabetes, stomach ulcers, marasmus, and inflammation of the lungs, epilepsy 
and Cancer. It was concluded that fish consumption in this study area varies with the type of fish 
and is higher than the national average fish consumption rate of 8.5 kg in 2020. Although un-
satisfactory school performance may be attributed to other factors, more research should be 
conducted on fish omega-3 quantities from this study area.

1. Introduction

School pupil’s performances are affected by many factors including gender, ethnicity, quality of school and school experience, 
nutrition, child health, and socioeconomic factors. Healthy eating behaviours adopted in maternal and childhood life are likely to 
continue throughout adolescence and may have positive effects throughout life [1]. Moreover, eating programs have been planned in 
many schools to promote good healthy [2]. However, not all types of food provide essential nutrients that are required by the body for 
the best cognitive performance and few school programs realize the potential available in fish [3]. Many fish species and some of plant 
products are sources of many essential nutrients of omega − 3 [4]. Moreover, fish like Tilapia and African catfish contain high-quality 
protein and are rich in vitamin D and minerals like iodine and selenium. In addition, sea foods are high in omega-3 fatty acids (FAs) and 
the most important sources of these fatty acids and vitamin D in our diet [5]. Also, many studies have associated fish consumption with 
the benefits of getting Omega-3 polyunsaturated fatty acid (PUFA), especially docosahexaenoic acid (DHA) and eicosapentaenoic acid 
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(EPA) [6]. Long-chain omega-3 PUFA is concentrated in grey matter and the visual elements of the retina. It is this fatty acid that 
cannot be synthesized by the human body but is mostly obtained through the consumption of fish, seafood, and in low contents various 
nuts.

Thus, frequent fish intake among people of different ages especially pregnant mothers and school-age children when the brain 
continues to develop and mature provides many benefits including good academic achievements. It also primarily reduces the blood 
clotting activity of platelets and the formation of plaques [6–8]. Eating fish gives body appropriate health benefits, making it a crucial 
component of a balanced diet all through life. High-quality proteins, vital amino acids, vitamins (including B2), and minerals (such 
iodine, zinc, iron, and selenium) are all found in abundance in fish. These nutrients are necessary for a number of body processes. 
According to a review study, males with the lowest abstract thinking scores were also the ones that consumed fish at the lowest level of 
consumption. Likewise, this review study discovered that higher consumption of red and processed meat was linked to lower academic 
achievement ratings in both males and female [9]. Additionally, although the specific benefits of eating fish vary based on the needs of 
the body and growth at each stage of life, fish intake should be encouraged because they apply to all age groups [10]. For example, fish 
consumption for infants and toddlers boosts immunity and improves the development of the brain and eyes. Beyond intellectual 
functions, children and adolescents have other benefits such as improved mental health, growth support, and enhanced cognitive 
function [5]. The appropriate consumption of fish during pregnancy appears to have had some positive impacts on the cognitive 
development of the offspring, particularly in the area of communication [11,12]. Additionally, it boosts cognitive function, encourages 
heart health, and helps individuals manage their weight. Furthermore, heart health is preserved, bone and joint health is enhanced, 
and cognitive decline is prevented in older persons [13]. Thus, Fish should be regarded as functional food because of its nutrient 
components that are very crucial to the body functions across all ages. Generally, fish contains lower levels of saturated fats compared 
to red meat and poultry. This makes it a heart-healthy choice, as excessive saturated fat intake can increase cholesterol levels and risk 
of heart disease [14]. Also, fish tend to be easier to digest compared to red meat, making it a good choice for individuals with digestive 
issues [15].

Although, the nutrition lifestyle has a greater link with non-communicable diseases [16] but researchers investigated the specific 
relationships between rates of certain non-communicable diseases and n-3 PUFA consumption. For example they discovered signifi-
cant relationships between malnourished populations (consuming little n-3 PUFA) and an range of diseases and disorders such as 
cancer, hypertension, and diabetes [17]. Also, fish consumption has been shown to have numerous health benefits against diseases 
such as prevention of non-communicable diseases including hypertension, and cancer. Furthermore, research shows that fish has a 
high polyunsaturated fat content, especially the kind that is thought to lower blood cholesterol. Additionally, other research links fish 
oil, particularly fatty acids, may protect against kidney disorders. Meanwhile, Indications exist that specific fatty acids found in fish 
could offer defence against illnesses affecting the kidneys [18].Consequently, the quality of fish and timing of consumption especially 
when taken once or more than a week during pregnancy and within two decades of life has good neural development outcomes. The 
Omega − 3 PUFA have vital function of neurodegeneration protections and possibly reduce the chance of developing cognitive im-
pairments at later age [19] The high level of omega-3 source of food like fish have always been associated with good academic 
achievements and as a complimentary treatment of non-communicable disorders [20].Such benefits, especially intellectual devel-
opment are mostly needed and built before birth and after birth in the early age of primary school which also will determine the higher 
school learning enrolments [21].

Singida Municipality is enclosed by numerous water bodies that are sources of fish within the Municipality. These water bodies are 
such as Lake Kindai, Lake Singidani, and Lake Munang [22]. Also there are many private ponds which are available within the area 
[11,12]. In the same region, Lake Kitangiri provides fish in this municipality the common types of fish obtained in this study area are 
African catfish, Nile tilapia, Manyara tilapia, and Nile perch from Lake Victoria [23]. Thus, due to the supply of fish in the area, it can 
be expected that the benefits of omega-3 PUFA are fully obtained for academic excellence apart from having other factors of school 
dropout such as early marriage, which have also affected other parts of Tanzania [24]. Household fish consumption patterns are 
influenced by a number of demographic parameters, including age, income, education, location, culture, and fish consumption pat-
terns [25]. Increasing fish consumption can improve health and cognitive function, especially in children, by addressing these aspects 
through focused interventions at the home and school levels.

Meanwhile, Chemicals and other pollutants that are found in aquatic ecosystems may be due to natural phenomenon or through 
anthropogenic activities; these materials include; radionuclides, heavy metals, volatile organic compounds, polycyclic aromatic hy-
drocarbons and others. Agricultural activities, industrial activities, weathering are among the reasons of pollution in aquatic ecosystem 
[26]. Water contamination poses serious threats to fish population and aquatic ecosystems through bioaccumulation and bio 
magnification [27]. Contaminated water by pollutants such as pesticides, dioxin, heavy metals and others may have significant effects 
on fish. These effects may be in terms of toxicity where heavy metals (such as mercury, lead and cadmium) pesticides, industrial and 
pharmaceutical wastes can accumulate in fish to the noxious level [28]. This may impair different functions and systems of fish such as 
physiological functions, the immune system, metabolism functions, growth development, reproductive system and neurological 
functions [16,17]. Additionally, the effects such as morphological, histological and biochemical alterations in the tissues of fish may be 
caused by prolonged exposure to water pollutants even in very low concentrations which may critically influence fish quality [29,30]. 
Similarly, eating contaminated fish will have various physiological and biological effects to human being including brain and car-
diovascular effects reproductive and developmental effects, cancer risk, immune suppression, endocrine disruption [31]. However, 
health effects of consuming contaminated fish can vary depending on factors such as the type and level of contamination, frequency of 
consumption, age, and health status of an individual [32].

Nevertheless, the Primary School Leaving Examination (PSLE), Singida ranked to the position of last but one out of twenty-one 
mainland regions for the year 2004 according to the Ministry of Education Council (MoEC) of 2004. In Singida Municipality there 
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were 659 primary students and in PSLE results, municipal Schools occupied the 76 position out of 11 8 in the same year. A research 
[33] revealed that in two conservative years 2016 through 2017, Singida among other regions has been categorized as a 
poor-performing region among ten regions studied. Thus, these results indicate that most pupils do not pass their exams, and few pupils 
continue with secondary school level. Another study [34] showed that varieties of fish species from Lake Victoria had recommendable 
omega-3 PUFA in different levels of their body parts such as in fish muscles of Nile perch (12.8), Nile tilapia (13.3) and catfish (11.0). 
Other types of fish omega-3 contents will depend on whether the fish is from fresh water or marine or the content will depend on their 
eating habits [35]. Fish consumption, frequency, and preferences are affected by consumers’ geographic, social, and cultural char-
acteristics [36]. These species are the one found in the Singida region especially within Singida municipality which can be involved in 
school feeding programs to increase fish per capita consumption. However, this proves that the nutritional value of fish varies by 
species, with some species being more beneficial than others [37].

Worldwide fish consumption increased at an average annual rate of 3.1 percent from 1961 to 2017, a rate twice that of annual 
world population growth (1.6 percent) for the same period, and higher than that of all other animal protein foods like meat, dairy and 
milk which increased by 2.1 percent per year. In developed countries, apparently fish consumption increased from 17.4 kg per capita in 
1961 to 26.4 kg per capita in 2007 and gradually declined thereafter to reach 24.4 kg in 2017. In developing countries, apparently fish 
consumption significantly increased from 5.2 kg per capita in 1961 to 19.4 kg in 2017, at an average annual rate of 2.4 percent [19,20]. 
Meanwhile, in 2017 Tanzania had a per capita fish consumption level of 7 kg/year. Furthermore, annual fish consumption per capita 
increased to 8.5 kg in 2020 [38,39]. The increase in per capita fish consumption in Tanzania and worldwide has been attributed to the 
growth of the fisheries and aquaculture production sector. Tanzania’s increased aquaculture knowledge through extension officers to 
farmers, development of technology and investment through public-private partisanship in seed and feed production may be among 
the factors that contribute to this statistical variation [40]. Thus, fish consumption per capita varies greatly across different regions and 
populations [41].

The World Health Organization (WHO) recommends a minimum of 1–2 servings (100–150 g) of fish per week for adults to maintain 
a healthy diet [42]. Fish consumption per capita data have many benefits in monitoring the health status and contamination levels 
from environmental pollutants [43]. However, these data have been generalized to the national level and few sub-regional data are 
available which would enable researchers to produce more precious data.

Furthermore, studies on fisheries and aquaculture development in Tanzania focus on the production and assessment of contami-
nants like chemical and microbial activity [25,26,44]. Thus, a review of existing literature on fisheries and aquaculture development in 
Tanzania shows a strong production focus, leaving many questions on consumption rate unanswered which would unveil the benefits 
and risk of fish consumption.

This study, therefore, assessed fish types and their annual consumption rate in Singida Municipality-Tanzania. Understanding fish 
consumption per capita in Singida Municipality is critical in addressing benefits and risks due to fish consumption. Data obtained from 
this study will therefore be useful to the upcoming research particularly health and environmental monitoring in this study area.

2. Materials and methods

2.1. Study design and sampling technique

This study was conducted as a cross-sectional survey using a questionnaire-based consumer survey (Refers to appendix1). Ten 
administrative wards of Singida Municipality were selected randomly to represent eighteen wards of Singida Municipality population. 
Thereafter, 204 households were picked randomly and asked to fill the survey questionnaire. The data collector and household 
representative were well informed before filling the questionnaires.

2.2. Data collection

Data were collected between May and June 2022 using a structured questionnaire. The inclusion criteria of data such as de-
mographic characteristics (numbers of house hold members), frequency of fish consumptions (daily, weekly etc.), type of fish and 
quantity consumed, health status and perception of non-communicable diseases were used to ensure targeted data are captured. 
Furthermore, the questionnaires were designed in English but in the field, they were translated into Swahili which is the national 
language. The exclusion criteria of data were such as the young aged who could not elaborate the food consumption habits of the 
household, individual health conditions and restrictions which would not affect the entire household fish consumptions. The accuracy 
and reliability of the data were enhanced by making sure that the survey assistant and participants were knowledgeable, willing, and 
available to participate in the survey. The study was randomized to cover all sexes, adult age (head of the households), all education 
levels, marital status and number of households which determine kilograms of fish demanded.

2.3. Data analysis

Collected data were cleaned and analyzed using SPSS software version 27 through descriptive approach whereby means, standard 
deviations, percentage frequency distributions, and charts were used in describing the data pattern to meet the objective of the study. 
Further, inferential analysis was done using an independent sample t-test in comparing means at the significance level of 0.05.
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2.4. Ethical considerations

The study was approved by the University Council, the Singida Regional Commissioner, and the Singida municipal authority. 
Informed consent was obtained from all participants before conducting the study.

3. Results and discussion

3.1. Socio demographic characteristics of the respondents

Table 1 presents the demographic characteristics of 204 respondents from Singida municipality who are the heads or assistants of 
households familiar with the food intake of the family. The socio-economic categories shows the ability to purchase goods including 
fish [45].

Table 1 presents the demographic characteristics of households in Singida municipality, based on a sample size of 204. Most 
household respondents were male (57.9 %) compared to female respondents (42.2 %). Regarding age distribution, the largest house 
hold respondent proportion fall within the 25–34 age group (43.1 %), followed by the 35–44 age group (34.3 %). The house hold 
respondent of 16–24 age groups constituted 13.7 % of the sample, while those aged 60 years and above were the smallest group at 7.8 
%. This demographic profile of households in Singida municipality implies that, there is a balanced gender distribution, with slightly 
more male respondents. Moreover, the age distribution shows a concentration in the working-age groups, particularly those between 
25 and 44 years old, indicating a potentially active workforce in the area. Meanwhile, the result shows that adult people consume more 
quantity and frequently fish probably for body building and disease prevention. Contrary, the teenagers and younger adults reported to 
have the lowest intakes in united kingdom [46]. Meanwhile, in terms of education, a substantial number of house hold respondents had 
college-level education (42.6 %), followed by secondary school education (32.7 %). Primary school-educated individuals comprised 
11.9 % of the sample, with 12.8 % having informal education. Education levels in this study area varied, with a notable proportion 
having attained college education, suggesting a certain level of educational attainment which may prioritizes meat. The amount and 
frequency of higher fish consumption are influenced by many factors such as education level of this study area are in secondary school 
and college may be better informed about the health benefits of omega-3PUFA in which other researchers like [47] observed these 
factors.

Marital status indicated that a significant portion of the household respondents were married (62.4 %), followed by single in-
dividuals (35.7 %). Widows/Widowers were the smallest group with 2.0 %. The marital status distribution reflects a predominantly 
married population, which can have implications for household dynamics and economic activities. The family members determine the 
frequency and the amount of fish to be consumed. Regarding employment statuses, self-employment was the most common (58.8 %), 
followed by being employed (28.9 %). Thus marital status indicates the possibility of having an average number of family members 
who determine high quantity and frequency of fish consumptions. Furthermore, the employments determine the ability to buy goods 
like fish for family food security.

Retirees accounted for 5.2 % of the sample, while students comprised 7.2 %. The average household size was 4.03 members, with a 
minimum of 1 member and a maximum of 9 members, showing a standard deviation of 2.002. This result signifies that the possibility of 
consuming an average quantity and frequently since the amount purchased will be finished within average time. The result are in line 

Table 1 
Demographic characteristics of household in Singida municipality (n = 204).

Variable Categories Frequency Percentage (%)

Gender Male 118 57.9 %
Female 86 42.2 %

Age 16–24 28 13.7 %
25–34 88 43.1 %
35–44 70 34.3 %
45–59 2 1.0 %
60+ years 16 7.8 %

Level of education Primary school 24 11.9 %
Secondary school 66 32.7 %
College 86 42.6 %
Informal education 26 12.8 %

Marital status Married 126 62.4 %
Single 72 35.7 %
Widow/Widower 4 2.0 %

Job Self-employment 114 58.8 %
Employed 56 28.9 %
Retired 10 5.2 %
Students 14 7.2 %

Household size Mean Minimum Maximum Std. Deviation

4.03 1 9 2.002

“This table shows the demographic factors that may affect the fish consumption preferences and their frequencies: Data collected from Research 
Survey 2022."
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with research conducted by Ref. [48] in Mpwapwa region Tanzania that the fish consumption are positive correlated with social 
economic factors such as education and income but negatively correlate with age. The household size, with an average of about 4 
members, is within a moderate range, indicating typical family structures in the municipality. Thus, with the good education, average 
economic well off and average house hold encourage the frequency and good quantity of fish consumption in Singida Municipality.

3.2. Economic characteristics of the respondent

Table 2 presents the economic characteristics of the household respondents based on their gender, with a sample size of one 
hundred and two. The table shows the average income and years of stay for male and female household respondents separately. Also it 
reveals the overall averages and standard deviations as well as the t-test for comparison of mean across males and females to observe 
the statistical variation existing among the given data.

Results indicate that, on average, male household respondents have a higher income mean of 292,387.82 (TZS) compared to female 
household respondent’s mean of 216,165.58 (TZS) and the mean difference was statistically significant as indicated by the t-test result 
9.427 and the.

(P-value = 0.001) which is less than the significant level of 0.05. Furthermore, the standard deviation for male household income is 
higher than that of female households, indicating that there is more variability in male income levels. This could suggest that there is a 
wider range of income levels among male household respondents, possibly due to factors such as differences in education, job sectors, 
or positions.

A study conducted in Nigeria found that fish consumption was positively associated with household income indicating that eco-
nomic wealth plays a significant role in fish consumption. This implies that male headed household is likely to consume more fish than 
female-headed [49,50]. Furthermore, these results match with study conducted by Ref. [51] which shows that males prefer more 
protein and carbohydrate compared to female who prefers sweets like chocolates.

Thus, the demographic factors such as age, education, geographical location, family size and others, influences the frequency, 
quantities and types of fish consumed by individual in a year. However, the geographical location of Singida Municipality being 
surrounded by three Lakes favors the frequency, quantity and varieties of fish.

3.3. Fish consumption and other food types

3.3.1. Food groups
Table 3 presents the predominant food groups consumed in the research area and illustrates the consumption of different food 

groups. The results show that protein-rich foods were the most consumed food group, with 71.08 % of household participants reported 
consuming protein regularly. Carbohydrates were the second most frequently consumed food group, with 66.67 % of household 
participants indicating they consume carbohydrates frequently. Fruits were reported to be consumed by 56.37 % of household par-
ticipants, and vegetables were the least frequently consumed food group, with only 53.43 % of household participants reporting 
regular consumption.

These findings align with the commonly recognized food groups, which are typically categorized as follows: carbohydrates, pro-
teins, vitamins, and fats/oils. In terms of dietary recommendations, it is generally recommended that individuals should consume a 
balanced diet consisting of all groups of food in the right quantity and quality. Carbohydrates are essential macronutrients that provide 
energy for the body, and they are found in foods such as grains, bread, and pasta. Protein is important for building and repairing tissues 
in the body and is found in foods such as meat, fish, and legumes. Vitamins and minerals are commonly found in fruits and vegetables 
that are essential for body protection against diseases and maintain good body health. It is important to encourage individuals to 
consume more varieties of vegetables and fruits to ensure that they get more protections for their health [52]. Generally; this play great 
role in the prevention and treatment of some of common chronic diseases including NDC and improve intellectual development.

These findings suggest that the consumption of fish, which is one of the primary sources of protein, could potentially help to in-
crease protein intake to people in Singida Municipality. Additionally, fish is known to be a healthy source of essential nutrients and 
trace elements, making it an important component of a balanced diet. Furthermore, these findings align with previous studies that 
highlighted about the importance of promoting the consumption of protein-rich foods, such as fish, in addressing malnutrition and 
promoting food security in low-income communities [53]. However; the municipality would do better by consuming more of vege-
tables and fruits followed by other groups of food in required amount. Furthermore, fish consumption should be considered as the first 
priority than other source of protein due to its nutrition values in all age group [54,55].

Table 2 
Average monthly income and years of experience across Respondent’s Gender (n = 204).

Sex n Average monthly income (TZS) Standard Deviation t-test p-value

Male 107 292,387.82 213986.80  
Female 97 216,165.58 154756.84 9.427 0.001

“This table shows the demographic factors that may affect the fish consumption preferences and their frequencies: Data collected from Research 
Survey 2022."

A.R. Kazoka et al.                                                                                                                                                                                                     Heliyon 11 (2025) e40946 

5 



3.3.2. Dominant family food consumption
Fig. 1 shows the frequency and percentage of the favorite food among families surveyed, with fish being the most preferred food by 

72.5 % of the families. Beef and chicken were less preferred, with 19.6 % and 7.8 %, respectively. These results highlight the 
importance of fish as a preferred source of animal protein among families in Singida Municipality.

The high preferences for fish among the families in Singida Municipality could be due to the proximity of the area to Lake Munang, 
Singidani, and Kindai, which are among the major sources of fish in Singida.

3.3.3. Dietary fish consumption at Singida municipality
Table 4 shows the assessment of dietary Fish consumption in Singida Municipality, the assessment of dietary fish consumption 

among 204 households reveals several significant trends. Firstly, the factors that trigger fish consumption indicate that accessibility 
plays a pivotal role, with 20.1 % of respondents citing it as a key factor. This is closely followed by the plentiful supply of minerals and 
the perception of fish being full of nutrients, each influencing around 3.9 % of respondents. Interestingly, while affordability 
(cheapness) is a factor for only 2.9 % of respondents, it still contributes to the overall decision-making process regarding fish 
consumption.

When it comes to the frequency of fish consumption, data suggest that a considerable portion of individuals consume fish regularly. 
For instance, 10.3 % of respondents consume fish six times a week, and 6.4 % consume fish daily. This indicates a high level of fish 
consumption frequency among the surveyed population. Furthermore, family portion sizes also reflect a preference for larger quan-
tities, with 21.6 % of respondents opting for 0.5 kilos of fish per meal, followed by 14.2 % choosing 1 kilo. Specifically, looking at the 
frequency of fish consumption, Nile Tilapia stands out with 10.3 % of respondents consuming it six times a week, 6.4 % consuming it 
daily, and 5.9 % consuming it twice a week. In contrast, other type of fish like African Catfish and Nile Perch have lower consumption 
rates in terms of frequency. Moreover, when considering family portion sizes, Nile Tilapia again emerges as the preferred choice. The 

Table 3 
The dominant food group across the study area.

Food Group Frequency Percentage (%)

Carbohydrates 136 66.67
Protein 145 71.08
Fruits 115 56.37
Vegetables 109 53.43

“This table shows the main food group that the house hold prefers such as frequency, which 
implies the food group preference Data collected from Research Survey 2022."

Fig. 1. The favorite food among families. 
“This figure shows the percentage of meat type preferences where most families prefers Fish than beeef and chicken meat. Data collected from 
Research Survey 2022."
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data show that 21.6 % of respondents opt for 0.5 kilos of Nile Tilapia per purchase, followed by 14.2 % choosing 1 kilo of Nile Tilapia. 
In terms of time taken to complete a purchased fish, most respondents (61.8 %) reported consuming whole purchased kilograms of fish 
within a day, showcasing a preference for fresh fish. This is followed by 17.6 % who consume fish within two days [20].

Considering that the WHO advises consuming 100–150g (0.1–0.15 kg) of fish per week in 1–2 servings [42], the average con-
sumption in this study area is between 0.5 and 1 kg for four average family members. The majority of these households may, in fact, 
adhere to this guideline, but children are probably not eating as much as this. Moreover, the findings indicate that accessibility is more 
important than fish’s nutritional worth, so more information about the benefits of eating fish should be made available at family and 
school levels.

3.4. Average fish consumption in Singida municipality

Results from Table 5 show per capita fish consumption in kg per day and per year for four diverse types of fish based on a survey 
conducted in 2022 with a sample size of 204. The table shows that in average, the overall per capita fish consumption is 0.064 kg per 
day or 23.36 kg per year. Among the four types of fish, Nile Tilapia is the most consumed fish, with a mean consumption of 0.071 kg per 
day or 25.92 kg per year. African catfish is the second most consumed fish with a mean consumption of 0.063 kg per day or 23.00 kg 
per year, followed by Manyara tilapia with a mean consumption of 0.061 kg per day or 22.27 kg per year, and Nile perch 0.052 kg per 
day or 18.98 kg per year, respectively.

Nile tilapia is the most consumed fish, with a mean daily consumption of 0.067 kg per capita. These findings are in line with 
previous research which has shown that Nile tilapia is a popular fish in many regions due to its good taste, benefits, and availability. 
Also, Nile Tilapia is a lean source of protein and is low in saturated fat, making it a healthier alternative to red meat. The consumption 
of tilapia has been associated with a reduced risk of cardiovascular disease and improved lipid profiles [51]. However, it is important to 
note that fish are also associated with a higher risk of exposure to environmental pollutants, such as polychlorinated biphenyls (PCBs) 

Table 4 
Assessment of dietary Fish consumption in the Singida (n = 204).

Variable Rate African catfish Nile Tilapia Nile Perch Manyara

Factors triggering for fish consumption Accessible 41 (20.1 %) 15 (7.4 %) 26 (12.7 %) 3 (1.5 %)
Plentifully supply of minerals 8 (3.9 %) 3 (1.5 %) 5 (2.5 %) 1 (0.5 %)
Full of nutrients 8 (3.9 %) 3 (1.5 %) 2 (1 %) 2 (1 %)
Cheap 6 (2.9 %) 2 (1 %) 3 (1.5 %) 1 (0.5 %)

Frequency of fish consumption Six times a week 21 (10.3 %) 7 (3.4 %) 14 (6.9 %) 3 (1.5 %)
Daily 13 (6.4 %) 4 (2 %) 6 (3 %) 1 (0.5 %)
Once a week 8 (3.9 %) 3 (1.5 %) 4 (2 %) 0 (0 %)
Once after three weeks 5 (2.5 %) 2 (1 %) 2 (1 %) 0 (0 %)
Once per two weeks 5 (2.5 %) 2 (1 %) 2 (1 %) 1 (0.5 %)
Thrice a week 18 (8.8 %) 6 (3 %) 6 (3 %) 1 (0.5 %)
Twice a week 20 (9.8 %) 7 (3.4 %) 12 (5.9 %) 3 (1.5 %)

Family portion on meal portion 0.25 kilo 9 (4.4 %) 3 (1.5 %) 5 (2.5 %) 0 (0 %)
0.5 kilo 44 (21.6 %) 16 (7.8 %) 18 (8.8 %) 5 (2.5 %)
1 kilo 29 (14.2 %) 10 (4.9 %) 14 (6.9 %) 3 (1.5 %)
1.5 kilos 5 (2.5 %) 2 (1 %) 2 (1 %) 0 (0 %)
2 kilos 11 (5.4 %) 4 (2 %) 5 (2.5 %) 2 (1 %)
3 kilos 3 (1.5 %) 1 (0.5 %) 1 (0.5 %) 0 (0 %)
4 kilos 3 (1.5 %) 1 (0.5 %) 2 (1 %) 0 (0 %)
6 kilos 1 (0.5 %) 0 (0 %) 1 (0.5 %) 0 (0 %)

Days to complete the whole Fish 1 day 126 (61.8 %) 42 (20.6 %) 66 (32.4 %) 9 (4.4 %)
2 days 36 (17.6 %) 12 (5.9 %) 16 (7.8 %) 4 (2 %)
3 days 24 (11.8 %) 8 (3.9 %) 10 (4.9 %) 2 (1 %)
5 days 12 (5.9 %) 4 (2 %) 4 (2 %) 2 (1 %)
6 days 6 (2.9 %) 2 (1 %) 2 (1 %) 1 (0.5 %)
After 7 days 0 (0 %) 0 (0 %) 0 (0 %) 0 (0 %)

“This table shows the fish types and family consumption variables such as frequency, quantity and time used to complete whole purchase Data 
collected from Research Survey 2022."

Table 5 
Fish per capita consumption in kg (n = 204).

Fish type Mean per day Standard Error of Mean Mean per annual

African catfish 0.063 0.001 23.00
Manyara Tilapia 0.061 0.008 22.27
Nile Tilapia 0.071 0.006 25.92
Nile perch 0.052 0.010 18.98
Overall Consumption 0.064 0.003 23.36

“This table shows the fish types and their mean consumptions where Nile tilapia is preferred mostly and the least being Nile perch which is outsourced 
from Lake Victoria. Data collected from Research Survey 2022."
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and dioxins. Meanwhile, fish is rich in omega-3 fatty acids, which are beneficial for brain functions, heart health, and immune system 
functions [56,57]. Thus, fish like tilapia, African catfish are also associated with exposure to environmental pollutants [58]. Conse-
quently, the frequency and amount of fish taken per day indicate necessity of doing research to evaluate the risk and benefits. Forex 
ample if fish they consume are contaminated then the risk level will be high.

Manyara Tilapia and Nile perch have lower consumption rates than Nile tilapia and African catfish, with mean daily consumption 
rates of 0.061 kg and 0.052 kg per capita, respectively. Manyara tilapia has been associated with benefits such as improving brain 
functions. In terms of types of fish, tilapia and African catfish are widely consumed in many African countries due to their availability 
and affordability. A study conducted in Kenya found that tilapia was the most preferred fish among consumers due to its taste, 
affordability, and availability [12]. African catfish is also a popular fish in Nigeria, and its consumption has been associated with 
various health benefits [59].

3.5. Perception of respondents

3.5.1. Non -communicable disease prevalence at Singida municipality
Table 6 presents the respondents’ perception of non-communicable diseases in Singida municipality, where a total of one hundred 

and two households participated. However, the table shows the frequency and percentage distribution of non-communicable diseases 
in the study area. Table 6 shows that the most common non-communicable diseases reported by the respondents were diabetes and 
blood pressure, with frequencies of 53 and 68, respectively, and percentages of 25.98 % and 33.33 %, respectively. These findings 
suggest that diabetes and hypertension are significant public health concerns in the study area, and both are diseases caused by 
lifestyle, meaning that they can be prevented through the adoption of healthy lifestyle behaviours, such as regular exercise, healthy 
diets, and stress management.

Furthermore, Table 6 shows that stomach ulcers were the third most frequently reported non-communicable disease, with fre-
quency of 46 and percentage of 22.6 % which is closer to the percentage reported on diabetes. The low frequency of epilepsy and lung 
diseases and Marasmus with frequency of 9,11 and 13 with percentage of 4.41 %,5.39 % and 6.37 % respectively may indicate that the 
study area has a low prevalence of non -communicable diseases. Finally, cancer was the least reported non-communicable disease, with 
a frequency of only 4 households and a percentage of 1.96 %. These findings show that cancer is not a significant public health problem 
in the study area, however, more research should be done. Nutrition interventions are essential in managing the risk of non- 
communicable diseases [60].

4. Conclusion and recommendation

The frequency, amounts, and kinds of fish that an individual consumes over the course of a year are influenced by demographic 
factors, including age, education, accessibility and family size. In this study area most family prefers Nile tilapia fish potion size of 
(0.5–1) kg to be completed within a week of four family members in average. However, the geographical location of Singida Mu-
nicipality being surrounded by three Lakes (accessibility) favours the frequency, quantity and varieties of fish. Thus, most of the 
consumed fishes are from the study area contributed by the availability of different water bodies and including private ponds. The per 
capita consumption of fish varies across different types of fish, with Nile tilapia, Manyara tilapia, and African catfish being the most 
widely consumed fish in the surveyed population. Fish consumption in this study area is higher than the average of national fish 
consumption rate which was 8.5 kg in 2020. Overall, the study’s findings indicate that individuals eat fish mostly for convenience 
rather than for its nutritional worth, and they favour meat and carbohydrate over fruits and vegetables. The trend of respondents’ 
perceptions on occurrences of non-communicable diseases was blood pressure, diabetes, stomach ulcers, marasmus, inflammation of 
lungs, epilepsy and Cancer. It was concluded that fish consumption in this study area varies with type of fish and it is higher than the 
national average fish consumption rate which was 8.5 kg in 2020.

The amount and type of fish consumed can be improved further by increasing the supply of fish through more aquaculture projects 
at the household and school levels. Outsourcing fish from other water sources like the Indian Ocean and consuming omega-3 sup-
plements can help alleviate fish omega − 3 deficiency in the research area. Increasing awareness of the timing, fish nutritional value, 
quality, and quantity of fish consumption plus quality sleep may increase the cognitive development of school-age children and 
prevent non-communicable disease among individuals. However, people from this study area should eat more fruits and vegetables 
with protein and carbohydrates in required amount. Nonetheless, in order to prevent cloistral issues, the preference for fish meat over 
red meat as a protein source should be maintained. More research on fish omega-3 concentrations from this study area is necessary, 
even if other reasons may lead to unsatisfactory academic achievement.
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Appendix 1: Research Questionnaire

Table 6 
Respondent’s perception on non-communicable disease occurrences by percentage at the study area (n = 204).

Non-communicable disease in the area Frequency Percentage %

Diabetes 53 25.98
Hypertension 68 33.33
Stomach ulcers 46 22.55
Epilepsy 9 4.41
Marasmus 13 6.37
Inflammation of lungs 11 5.39
Cancer 4 1.96

“This table shows the types of non-communicable diseases and their occurrences perception in Singida munici-
pality where hypertension scored high percentage and cancer being the least. Data collected from Research Survey 
2022."
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[5] B. Thorgilsson, M.L. Nunes, H. Gunnlaugsdóttir, Review of evidence for the beneficial effect of fish consumption, Matis - Innov. Food Prod. Biotech Food Safety; 
QALIBRA Proj 2010 (2010) 2–42 [Online]. Available: http://www.matis.is/media/matis/utgafa/51-10-beneficial-effect-of-fish-consumption-QALIBRA.pdf.

[6] C.R. Harper, T.A. Jacobson, Usefulness of omega-3 fatty acids and the prevention of coronary heart disease, Am. J. Cardiol. 96 (11) (2005) 1521–1529, https:// 
doi.org/10.1016/j.amjcard.2005.07.071.

[7] I.M. Berquin, I.J. Edwards, Y.Q. Chen, Multi-targeted therapy of cancer by omega-3 fatty acids, Cancer Lett. 269 (2) (2008) 363–377, https://doi.org/10.1016/j. 
canlet.2008.03.044.

[8] J.R. Hibbeln, et al., Maternal seafood consumption in pregnancy and neurodevelopmental outcomes in childhood (ALSPAC study): an observational cohort 
study, Obstet. Gynecol. Surv. 62 (7) (2007) 437–439, https://doi.org/10.1097/01.ogx.0000268661.03197.57.

[9] M.Y. Naeem, Z. Selamoglu, Fish as a significant source of nutrients, J Pub Health Nutri (2023), https://doi.org/10.35841/AAJPHN.6.4.156.
[10] E. Weichselbaum, S. Coe, Fish in the Diet : A Review, 2013, pp. 128–177, https://doi.org/10.1111/nbu.12021. J. Buttriss, and S. Stanner.
[11] A. Lehner, et al., Fish consumption is associated with school performance in children in a non-linear way, Evol. Med. Public Heal. 2020 (1) (2020) 2–11, https:// 

doi.org/10.1093/emph/eoz038.
[12] K.J. Fiorella, et al., Small-scale fishing households facing COVID-19: the case of Lake Victoria, Kenya, Fish. Res. 237 (January) (2021) 105856, https://doi.org/ 

10.1016/j.fishres.2020.105856.
[13] L.G. Cleland, M.J. James, S.M. Proudman, The Role of Fish Oils in the Treatment of Rheumatoid Arthritis, May, 2014, https://doi.org/10.2165/00003495- 

200363090-00001.
[14] A.C. Fernandes, et al., Benefits and risks of fish consumption for the human health TT - Benefícios e riscos do consumo de peixes para a saúde humana, Rev. 

Nutr. 25 (2) (2012) 283–295 [Online]. Available: http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1415-52732012000200010&lang=pt%0A. scielo. 
br/pdf/rn/v25n2/10.pdf.

[15] H.F. Bhat, J.D. Morton, A.E.A. Bekhit, S. Kumar, Thermal Processing Implications on the Digestibility of Meat , Fish and Seafood Proteins, 2021, pp. 4511–4548, 
https://doi.org/10.1111/1541-4337.12802. February.

[16] M. Tokunaga, et al., Diet, nutrients and noncommunicable diseases, Open Nutraceuticals J. 5 (1) (2012) 146–159, https://doi.org/10.2174/ 
1876396001205010146.

[17] F.A. Semysim, R.K. Ridha, E.A. Azooz, D. Snigur, Switchable hydrophilicity solvent - assisted solidified floating organic drop micro extraction for separation and 
determination of arsenic in water and fish samples, Talanta 272 (2024) 125782, https://doi.org/10.1016/j.talanta.2024.125782.

[18] T. Yazew, D. Kumsa, A. Daba, Health benefits of fish consumption and its contribution to poverty alleviation and food security in Ethiopia : a review, Int. J. Nutr. 
Food Sci. 9 (4) (2020) 118–1124.3, https://doi.org/10.11648/j.ijnfs.20200904.14.

[19] J.E. Karr, J.E. Alexander, R.G. Winningham, Omega-3 Polyunsaturated Fatty Acids and Cognition throughout the Lifespan : A Review, vol. 14, 2011, 5.

A.R. Kazoka et al.                                                                                                                                                                                                     Heliyon 11 (2025) e40946 

11 

https://doi.org/10.3390/nu13041138Academic
https://doi.org/10.1111/j.1746-1561.2008.00288.x
https://doi.org/10.1111/j.1746-1561.2008.00288.x
https://doi.org/10.1111/joss.12495
https://doi.org/10.1111/j.1365-277X.2004.00552.x
http://www.matis.is/media/matis/utgafa/51-10-beneficial-effect-of-fish-consumption-QALIBRA.pdf
https://doi.org/10.1016/j.amjcard.2005.07.071
https://doi.org/10.1016/j.amjcard.2005.07.071
https://doi.org/10.1016/j.canlet.2008.03.044
https://doi.org/10.1016/j.canlet.2008.03.044
https://doi.org/10.1097/01.ogx.0000268661.03197.57
https://doi.org/10.35841/AAJPHN.6.4.156
https://doi.org/10.1111/nbu.12021
https://doi.org/10.1093/emph/eoz038
https://doi.org/10.1093/emph/eoz038
https://doi.org/10.1016/j.fishres.2020.105856
https://doi.org/10.1016/j.fishres.2020.105856
https://doi.org/10.2165/00003495-200363090-00001
https://doi.org/10.2165/00003495-200363090-00001
http://www.scielo.br/scielo.php?script=sci_arttext&amp;pid=S1415-52732012000200010&amp;lang=pt%0A
https://doi.org/10.1111/1541-4337.12802
https://doi.org/10.2174/1876396001205010146
https://doi.org/10.2174/1876396001205010146
https://doi.org/10.1016/j.talanta.2024.125782
https://doi.org/10.11648/j.ijnfs.20200904.14
http://refhub.elsevier.com/S2405-8440(24)16977-0/sref19


[20] J. Liu, et al., The mediating role of sleep in the fish consumption-Cognitive functioning relationship: a cohort study, Sci. Rep. 7 (1) (2017) 1–9, https://doi.org/ 
10.1038/s41598-017-17520-w.

[21] P.M. Kris-Etherton, W.S. Harris, L.J. Appel, Fish consumption, fish oil, omega-3 fatty acids, and cardiovascular disease, Circulation 106 (21) (2002) 2747–2757, 
https://doi.org/10.1161/01.CIR.0000038493.65177.94.

[22] S.J. Kaishwa, E.M. Marwa, J.J. Msaky, W.N. Mwakalasya, Uranium natural levels in soil, rock and water: assessment of the quality of drinking water in Singida 
Urban District, Tanzania, J. Water Health 16 (4) (2018) 542–548, https://doi.org/10.2166/wh.2018.254.

[23] A.R. Kazoka, J. Mwalilino, P. Mtoni, A radiological risk assessment of 226 Ra , 228 Ra and 40 K isotopes in Tilapia fish and its granitic environment in Singida 
municipality , Tanzania, Earth (2023) 540–551, https://doi.org/10.3390/earth4030028.

[24] D.H. Ouma, Analysis of the socio-economic factors that contribute to children school dropout in artisanal small-scale gold mining communities of Tanzania, 
J. Educ. Pract. 8 (14) (2017) 71–78.

[25] E.E. Onumah, E.A. Quaye, A.K. Ahwireng, B.B. Campion, Fish consumption behaviour and perception of food security of low-income households in urban areas 
of Ghana, Sustainability 12 (19) (2020) 7932.

[26] K. Boye, P. Harder, Dual processing in a functional-cognitive theory of grammar and its neurocognitive basis, in: Grammar and Cognition: Dualistic Models of 
Language Structure and Language Processing, 2020, pp. 133–155.

[27] M.S. Sankhla, M. Kumari, M. Nandan, P. Agrawal, Heavy metals contamination in water and their hazardous effect on human health-A review, Int. J. Curr. 
Microbiol. App. Sci 5 (10) (2016) 759–766.

[28] S.S. Sonone, S. V Jadhav, M.S. Sankhla, R. Kumar, Water contamination by heavy metals and their toxic effect on aquaculture and human health through food 
chain, Lett. Appl. NanoBioScience 10 (2) (October, 2020) 2148–2166, https://doi.org/10.33263/LIANBS102.21482166.

[29] S. Madhav, A. Ahamad, A.K. Singh, J. Kushawaha, Water pollutants : sources and impact on the environment and human health. Sensors in Water Pollutants 
Monitoring: Role of Material, October, 2019, pp. 43–62, https://doi.org/10.1007/978-981-15-0671-0.

[30] H.A. Kaoud, A.R. El-Dahshan, Bioaccumulation and histopathological alterations of the heavy metals in Oreochromis niloticus fish, Nat. Sci. 8 (4) (2010) 
147–156. http://www.sciencepub.net/nature.

[31] A.G. Mukherjee, K. Renu, A.V. Gopalakrishnan, Anirban Goutam Mukherjee, et al., Heavy metal and metalloid contamination in food and emerging technologies 
for its detection, Sustainability 15 (2) (2023) 1195, https://doi.org/10.3390/su15021195.

[32] P. Bishnu, S. Islam, S. Kc, A. Das, Sources , effects and present perspectives of heavy metals contamination : soil , plants and human food chain, Heliyon 10 (7) 
(2024) e28357, https://doi.org/10.1016/j.heliyon.2024.e28357.

[33] HakiElimu, Exploration of Factors that Hinder and Facilitate Best Performance in Primary School Leaving Examinations in Tanzania: Lesson from Poor and Best 
Performing Regions, 2019, pp. 1–17.

[34] J. Masa, P. Ogwok, J.H. Muyonga, J. Kwetegyeka, V. Makokha, D. Ocen, Fatty acid composition of muscle, liver, and adipose tissue of freshwater fish from lake 
Victoria, Uganda, J. Aquat. Food Prod. Technol. 20 (1) (2011) 64–72, https://doi.org/10.1080/10498850.2010.539773.
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