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Fish production is an important source of livelihoods among the 
world’s poor, and fish consumption has long been known to have 

nutritional benefits. The dynamics of the world’s fisheries—and fish 
consumption—are changing, bringing health-related challenges. This 
brief describes the various links and the challenges they present.

FISH AND NUTRITION 
Fish are a rich source of protein, fatty acids, and essential vitamins 
and minerals such as vitamin A, calcium, iron, zinc, and iodine. The 
vitamin A, calcium and iron found in small fish species are particu-
larly bioavailable—that is, easily absorbed by the body. Rising incomes 
and high consumer preferences for fish, especially in Asia, have 
caused global fish consumption to double in the past 30 years to 15 
kilograms per person per year, according to the Food and Agricul-
ture Organization of the United Nations (FAO). This trend is mainly 
attributable to demand from growing urban populations in China and 
other Asian countries.

Official data on fish production and consumption tend to 
exclude the fish caught, consumed, and traded within the communi-
ties for whom the nutritional benefits of fish are most striking: rural 
populations living in riparian and coastal areas in some of the poorest 
countries in the world. These communities not only consume fish, 
but also depend on it for their income and livelihoods. Fish caught 
by household members or bought in local markets are eaten daily 
by all members of all households, especially in the fish production 
season. Small fish species are particularly important for these groups. 
Studies in rural Bangladesh and Cambodia show that small fish make 
up between 50 and 80 percent of all fish eaten during the produc-
tion season. Although consumed in small quantities, these small fish, 
which are consumed whole, are particularly rich in micronutrients 
(see table). Their bones are an excellent source of calcium, and in 
some species, vitamin A accumulates in their eyes and intestines. A 
study of poor, rural households in Bangladesh in 1997 revealed that 

small fish intake provided about 40 percent of the vitamin A and 32 
percent of the calcium recommendations of an average household in 
the peak fish production season. 

The long-chained omega-3 polyunsaturated fatty acids found in 
marine fish have a range of health benefits. Epidemiological studies 
have shown that the prevalence of cardiovascular diseases is low in 
North Atlantic regions with high fish intake, and it is well accepted 
that some fatty acids ameliorate the risks of cardiovascular failures, 
stroke, and development of dementia in adults. In young children, 
omega-3 fatty acids are important for the development of mem-
branes of the brain and the retina. 

THE DYNAMICS OF FISHERIES DEVELOPMENT, 
NUTRITION, AND HEALTH 
Traditional, small-scale fish production has become increasingly com-
mercialized in certain regions. For example, fisheries in Lake Victoria 
in East Africa were transformed through the introduction of the Nile 
perch (Lates niloticus) in the 1960s. In the following three decades, 
fish production increased fivefold. The incomes of fishermen rose as 
they joined the crews of large fishing vessels that supplied the Nile 
perch to processing factories. But traditional trading and fish process-
ing disappeared, and thousands of women lost their incomes, with 
negative consequences for the nutrition and health of their children. 
In the 1990s, greatly reduced fish intakes were recorded among the 
poor, as the commonly consumed, low-value, small fish species dagaa 
(Ratenebola agentum) and skeletons from the processing factories 
were used for fish meal production instead of local consumption. 

Freshwater capture fisheries in Asia are under great pressure, and 
the result has been decreased fish intakes. This situation is due to hu-
man population growth, reduced access to common water resources, 
environmental changes related to rice production, embankment 
construction for flood control, the filling up of open water areas, and 
the use of irrigation, pesticides, and fertilizers. Agricultural systems 

that remove small fish from 
the diet or replace small fish 
with large fish, such as silver 
carp (Hypophthamichthys 
molitrix), of which the edible 
parts are mainly the muscles, 
have a detrimental effect on 
the micronutrient intakes of 
the rural poor (see table). 

As fish stocks—both ma-
rine and freshwater—decline 
globally, there is a steady 
increase in aquaculture, 
based largely on intensive 
fish farming and the use of 
fish meal and fish oil. Asia 
accounts for 90 percent 
of the world’s aquaculture, 
most of which targets the 
fast-growing demand of 
urban populations. Growth 
in aquaculture has thus far 

TYPE OF FISH

VITAMIN A
(RAE/100 G RAW, 
CLEANED PARTS)

CALCIUM
(MG/100 G RAW, 
CLEANED PARTS )

Small indigenous fish species
Chanda (Parambassis baculis)
Darkina (Esomus danricus)

    Mola (Amblypharyngodon mola)
    Puti (Puntius sophore) 

1,680
  880
2,680
   60

< 30
< 30
< 30
< 30

348
775
776
784

< 10
   86
   36
NA

 1.8
12.0
 5.7
 3.0

 2.5
 NA
 4.4
 5.0

5.1
4.5
4.4
7.1

2.9
NA
2.7
NA

IRON
(MG/100 G RAW, 
CLEANED PARTS)

FAT
(G/100 G RAW, 

CLEANED PARTS )

Cultured fish species 
Mrigal (Cirrhinus cirrhosus)

    Rui (Labeo rohita)
    Silver carp (Hypophthamichthys molitrix)
    Tilapia (Oreochromis niloticus)

a b

Nutrient Contents of Small Indigenous and Cultured Fish Species in Bangladesh

a Corrected for plate waste. 
b Sampled in peak growth season (October–November).

Note: RAE = retinol activity equivalents. Vitamin A is found as retinoids and dehydroretinoids. Dehydroretinoids are given a value of 40 percent of all-trans-retinol in 
calculating RAE, based on their functional bioefficacy. NA = not available.

Source: N. Roos, Md. M. Islam, and S. H. Thilsted, “Small Indigenous Fish Species in Aquaculture in Bangladesh: Contribution to Vitamin A, Calcium, and Iron Intakes,” Journal 
of Nutrition 133 (2003): 4021S–4026S.
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had limited health benefits for the rural poor. In Bangladesh, pond 
aquaculture using carp species and tilapia has grown tremendously 
in the past 20 years and is highly profitable. For small-scale farmers, 
however, semi-intensive pond aquaculture is one of many farming 
activities, contributing only a 10 percent increase in annual household 
income. Research in rural Bangladesh showed that in Gazipur District 
from 1990 to 1999, aquaculture greatly raised the production and 
availability of silver carp, and its price in the local markets fell, making 
it 20 percent cheaper than small fish. At the same time, because of in-
creased pressure on the fisheries environment, rural households fished 
less frequently, fish intake was halved, and the proportion of nutrient-
dense small fish species consumed was reduced substantially.

Yet aquaculture can be reoriented toward helping the poor. In 
Bangladesh the government and nongovernmental organizations 
(NGOs) have begun to promote semi-intensive polyculture in small, 
seasonal ponds, using the nutrient-dense small fish mola (Amblypha-
ryngodon mola) together with carp species. Mola greatly improves the 
nutritional value of the output of the pond, has no negative econom-
ic consequences, and adds about 10 percent to the total productivity 
of the pond. In Malawi, semi-intensive pond aquaculture is being 
introduced in HIV/AIDS-affected households, especially those headed 
by women and orphans, to improve income as well as health. 

FISH-RELATED HEALTH RISKS
The health benefits of habitual consumption of fish are threatened 
by environmental contaminants and fishborne zoonotic parasites. The 
accumulation of mercury in fatty fish, like tuna, is a potential global 
health risk, as canned tuna is widely exported and consumed. Some 
developed countries have issued guidelines for restricted intakes of 
fatty fish by pregnant women and children, to avoid toxic exposure 
to mercury. Accumulation of arsenic, lead, and cadmium in fish stocks 
in specific environments may also pose a health hazard. In the Nordic 
countries, there are recommended limits to fish intake from the Baltic 
Sea owing to the accumulation of dioxin. Also, accumulation of poly-
chlorinated biphenyls (PCBs), caused by industrial pollution, in fish 
from coastal and inland waters is identified as a health risk factor. 

Consumption of raw or inadequately cooked fish infected with 
fishborne zoonotic parasites also poses threats to health. In Southeast 
Asia, diseases such as bile duct cancer, gallstones, diarrhea, and peptic 
ulcers caused by these parasites are emerging as public health issues. 
Fishborne zoonotic parasites affect more than 60 percent of the 
workforce in northeast Thailand and 15 to 20 percent of the popula-
tion in certain areas in Vietnam. Inadequate cooking of fish in poor 
households is primarily due to fuel shortages. Moreover, population 
pressure, water pollution, and dams create favorable environments for 
the snails and fish that transmit parasites.

IMPACT OF POOR HEALTH ON 
FISHING COMMUNITIES
High prevalence of and vulnerability to HIV/AIDS in fisherfolk in many 
developing countries have been reported by the FAO. In the Lake 
Victoria region in Kenya, fishermen are five times more at risk of dying 
from HIV-related illnesses than farmers are (the prevalence rates in 
women involved in fisheries are unknown). The increased vulner-
ability of fishing communities stems from many social, cultural, and 

economic factors, such as traditional gender roles, mobility, time spent 
away from home, prostitution, alcohol and drug abuse, and daily cash 
income. Because of the poverty, insecurity, and marginalization of 
fishing communities, they are neglected in terms of basic services like 
education and health care, and thus HIV/AIDS prevention, care, and 
mitigation efforts do not reach them. The consequences are devastat-
ing for the health and livelihoods of fishing communities, as well as of 
other groups in the fisheries sector (see also Brief 7).

CONCLUSION
The importance of fish for the health of consumers and producers 
demands policy attention. For poor riparian and coastal populations, 
national and local fisheries management policies need to incorporate 
the need for access to fish, especially nutrient-dense small fish spe-
cies, and fisheries by these groups. Thus, it is critical to develop and 
disseminate sustainable aquaculture technologies that are suitable 
for adoption by the rural poor, such as making use of rice paddies, 
irrigation canals, and seasonal ponds to produce fish both for sale 
and for consumption. In addition, aquaculture in these water bodies 
can promote human health by controlling mosquitoes, and thereby 
malaria, as well as snails that bear schistosomiasis parasites.

For growing urban populations, measures are needed to increase 
fish intake as a means of curbing the rise of chronic diseases. To cope 
with urban demand, intensification of aquaculture is thought to be 
the way forward. This entails the use of technologies (breeding, man-
agement, and biotechnology) to raise productivity and requires large 
private and public sector investments. There are challenges, however: 
competition with other users for land and water, environmental prob-
lems (like effluent pollution), and the spread of fish diseases. More-
over, it is not certain that fish availability can keep pace with demand, 
even with the rapid expansion of aquaculture. 

It is now apparent that the overexploitation of fish and fisheries 
to satisfy demand for fish consumption, fish meal, and fish oil and to 
generate economic and income growth has resulted in serious risks 
to the health and well-being of the poor, the environment, wild fish 
stocks, the quality of fish, and the viability and sustainability of the 
fisheries sector. Striking a balance between these developments is an 
enormous challenge, but there seem to be concerted efforts at all lev-
els to meet this challenge through adoption and implementation of 
various components of the Code of Conduct for Responsible Fisheries, 
launched by the FAO in 1995. 

For further reading see P. Edwards, D. C. Little, and H. De-
maine, eds., Rural Aquaculture (Wallingford, UK: CAB Interna-
tional, 2002); Food and Agriculture Organization of the United
Nations (FAO), Impact of HIV/AIDS on Fishing Communities: 
Policies to Support Livelihoods, Rural Development, and Public 
Health, New Direction in Fisheries (Rome: FAO, 2005); G. Kent, 
“Fisheries, Food Security, and the Poor,” Food Policy 22 (1997): 
393–404; J. S. Narriman and M. C. Öhman, “Marine Fisheries in 
Tanzania,” Ambio 31 (2002): 518–527; and P.  Thompson, N. Roos, 
P. Sultana, and S. H. Thilsted, “Changing Significance of Inland
Fisheries for Livelihoods and Nutrition in Bangladesh,” Journal
of Crop Production 6 (2002): 249–318 (also a chapter in P. Kataki
and S. Babu, eds., Food Systems and Human Nutrition [New York: 
Howard Press, 2002]).
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