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1 Background

Food and nutrition security remain pressing public health challenges in sub-Saharan
Africa, where undernutrition, micronutrient deficiencies, and diet-related non-commu-
nicable diseases continue to disproportionately affect women and children [1, 2]. Despite
the abundance of diverse, nutrient-rich crops, food systems in many developing coun-
tries, including Nigeria, remain heavily dependent on a limited range of staple crops,
notably rice, maize, and wheat [3, 4]. Concurrently, rapid dietary urbanization, chang-
ing food choices, poor nutrition knowledge, and income disparities are contributing to
significant changes in dietary patterns, often leading to the consumption of food that
is energy—dense but poor in essential nutrients [5-7]. To address this nutritional gap,
increased attention is being directed toward the role of underutilized legumes as afford-
able, nutrient-rich alternatives capable of enhancing dietary diversity and resilience in
food systems.

Underutilized legumes especially including Bambara groundnut (BGN or Vigna sub-
terranea), African yam bean (AYB or Sphenostylis stenocarpa), and Lima bean (LB or
Phaseolus lunatus); represent a significant yet largely untapped nutritional resource that
is indigenous to many parts of Africa [8, 9]. These three legumes were selected because,
although they are indigenous to Nigeria and well adapted to local agro-ecological con-
ditions, they remain orphan crops that receive far less research attention and policy
support than conventional staples, yet they hold considerable promise for closing nutri-
tional gaps in the region [10]. BGN, for instance, demonstrates exceptional drought
tolerance and thrives in marginal soils where conventional crops fail [11], while AYB
exhibits remarkable resilience to pests and diseases endemic to West African farming
systems [12]. LB, though less extensively cultivated than in previous decades, remains
valued for its adaptability to diverse soil types and climatic conditions across Nigerian
agroecological zones [13].

Beyond their agronomic resilience, these legumes possess superior and distinctive
nutritional and phytochemical profiles that position them as functional foods with ther-
apeutic potential [14]. BGN contains significant amounts of protein (15-25%), complex
carbohydrates, dietary fiber, iron, and folate [15, 16], and is notably rich in phenolic com-
pounds and flavonoids, particularly catechins and quercetin derivatives, which contrib-
ute to its potent antioxidant activity and potential cardiovascular protective effects [17,
18]. AYB demonstrates the highest protein content among the three legumes (21-29%)
[19], and is distinguished by its abundant content of bioactive peptides, saponins, and
tannins, which have been associated with antidiabetic properties and enhanced immune
function in experimental studies [20, 21]. LB provides substantial amounts of protein
(8.61-26.02%), dietary fiber, iron, zinc, and B-vitamins, and contains unique cyanogenic
glycosides (linamarin) which, when properly processed, pose no health risk, along-
side significant levels of anthocyanins and polyphenols that exhibit anti-inflammatory
and antioxidant activities [22]. Collectively, these phytochemical profiles and bioactive
compounds underscore the potential of these legumes not only as sources of essential
macronutrients and micronutrients critical for combating malnutrition among women
of reproductive age [23], but also as functional foods with disease-preventive proper-
ties [24, 25]. Moreover, these underutilized legumes are resilient to harsh environmental
conditions [26], thereby classifying them as climate-smart crops critical for sustainable
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food systems, particularly in the face of climate change, land degradation, and socioeco-
nomic constraints [27, 28].

Despite well-established advantages, production and consumption of these legumes
remain relatively low in both rural and urban food systems, largely due to low consumer
awareness, limited market availability, and shifting cultural preferences [29]. Previous
research on underutilized legumes has predominantly focused on agronomic charac-
teristics and nutritional assessment, with limited attention to socio-cultural, economic,
and behavioral determinants influencing their consumption [30]. However, some studies
have previously mentioned that barriers to the consumption of underutilized legumes
include the hard-to-cook phenomenon, cultural biases labeling these legumes as “food
for the poor;” and seasonal availability [31, 32]. The adoption and utilization of under-
utilized legumes are influenced by multiple socio-cultural and economic factors, includ-
ing knowledge of their existence, perceptions of health benefits, and consumption habits
particularly among women, who play a central role in household food selection, prepa-
ration, and nutrition decisions [33]. Understanding these drivers is essential for devel-
oping effective interventions aimed at promoting NUL consumption as part of broader
strategies for improving food and nutrition security. However, important factors such as
consumer nutritional knowledge, perceptions about health benefits, market availability,
have not been adequately investigated in the context of neglected legumes [34].

In Niger State, Nigeria, agriculture constitutes the primary occupation, particularly
among rural populations [35]; however, considerable nutritional disparities persist
between urban and rural communities [36]. Thus, Specifically, this study aims to iden-
tify the key socio-economic characteristics of women in Niger State, Nigeria; assess
women’s awareness of underutilized legumes as food sources; evaluate their knowledge
of the nutrient composition of these legumes and quantify and compare consump-
tion frequency, preparation methods and forms of utilization between rural and urban
cohorts; and determine how socio-economic factors relate to actual consumption prac-
tices of underutilized legumes among these women. The study contributes to informing
research and the design of interventions in the legume value chain to enhance the utili-
zation of underutilized legumes in the diets of vulnerable populations.

2 Methods

2.1 Study area and sample selection

The study was carried out in Niger State, located in the North Central geopolitical zone
of Nigeria. A map of the selected Local Government Areas (LGAs) is presented in Fig. 1.
Niger State shares borders with Zamfara to the north, Kebbi to the northwest, Kaduna to
the northeast, Kogi to the south, Kwara to the southwest, and the Federal Capital Terri-
tory (FCT) to the southeast. The state’s economy is predominantly agrarian, with major
livelihood activities including farming, fishing, and livestock rearing.

A total of 840 women aged 15 to 49 years participated in the survey. All participants
had resided continuously in any of the twelve randomly selected LGAs for at least three
years. Eligibility criteria included being in good health, non-pregnant, non-lactating, and
not currently taking medications that could interfere with dietary intake.

2.2 Sample size determination
The sample size was calculated using the Fischer formula [37].
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Fig. 1 Map of Niger State, Nigeria showing the selected LGAs

N =2Z?p (1-q)/D = 1.96(0.5) (0.5)/0.05> = 384

N = Minimum Sample size; Z = constant (1.96); p = Prevalence at 50%; q=1-p; D=0.05
(50% tolerance).

To account for a 7% attrition of 26.9, the required minimum sample size for this study
was scaled to 410.9, which was approximated to 420 from each rural and 420 from urban
areas.

A three-stage sampling technique was adopted. First, the 25 LGAs in the state were
stratified by senatorial district. Urban and rural LGAs were then selected by simple ran-
dom sampling from each stratum. Within each selected community, household listings
were obtained through the assistance of community leaders. Eligible women were then
systematically selected to obtain 420 rural and 420 urban participants.

2.3 Questionnaire design and administration

A structured, interviewer-administered questionnaire was developed to address five
core objectives: respondents’ familiarity with underutilized legumes (AYB, BGN, and
LB), accessibility, consumption patterns, drivers and constraints to use, and knowledge
of their nutritional and health benefits.

The instrument comprised three sections:
1. Socio-demographics

Age, religion, marital status, education level, occupation and ethnicity.
2. Awareness and consumption

For each legume (AYB, BGN, LB), respondents indicated prior familiarity (Yes/No) and
reported consumption frequency. Consumption pattern was reported as once a week,
2-4times per week, 1-3times a month, seasonal or occasional and never.

3. Knowledge, constraints and reasons for consumptions.
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Knowledge, drivers and Constraints: using closed-ended options respondents were
asked reasons or limitation consumption.

Prior to fieldwork, the questionnaire was pilot-tested with 15 individuals; no major
revisions were required. It was translated into Gwari, Hausa and Nupe, allowing respon-
dents to choose their preferred language.

2.4 Interviewer training and quality assurance

A team of trained research assistants received two days of intensive instruction on study
objectives, ethical conduct, standardized interviewing techniques and informed-consent
procedures. Each assistant practiced administering the instrument in English and the
three local dialects to ensure clarity.

During data collection, Daily supervision and random spot-checks were conducted;
any inconsistencies triggered follow-up visits for clarification and Completed question-
naires were reviewed each evening for completeness and consistency prior to data entry.

Individual interviews took approximately 15-20 min. Only participants who had
reviewed and signed an informed-consent form were included. This rigorous training
and ongoing oversight ensured high data quality and reliable measurement of awareness,
consumption patterns, and perceptions surrounding these underutilized legumes.

2.5 Ethical considerations

The Joint Ethics Review Committee of the University of Ibadan and University College
Hospital (UI/EC/21/0747) approved the study protocol. Further approval was obtained
from the Niger State Ministry of Agriculture and relevant local authorities. All partici-
pants gave written informed consent. All data collected were treated with strict confi-
dentiality and used solely for research purposes.

2.6 Data analysis

Descriptive statistical analysis was conducted, with relative frequencies used to summa-
rize categorical variables across key domains. The relationships among the participants’
socio-demographic characteristics and their reported legume consumption behaviors
were assessed using a non-parametric approach. Specifically, the strength and direction
of the association were quantified using the Kendall’s Tau correlation coefficient, as this
method is appropriate for assessing the monotonic relationship between ranked vari-
ables. All correlation tests were performed in R programming studio (version 4.4.2), and
associations were considered statistically significant at p >0.05. In order to identify the
cause and effect relationship, particularly the effect of demographic factors on the con-
sumption pattern of the three legumes considered in the study, path coefficients analyses
were performed using the Lavaan package [38] in R programming studio.

3 Results

3.1 Sample profile

Main characteristics of the respondents are presented in Table 1. The age distribution
revealed that most women in rural areas were aged between 26 and 35 years (47.1%),
while a higher proportion of urban women were aged 36—49 years (41.4%). A relatively
small proportion of respondents were aged 16—25, with slightly more in urban (24.5%)
than rural areas (19.5%).
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Table 1 Socio-demographic characteristics of the respondents

Characteristics Rural (Frequency %) Urban (Frequency %)
Age 82(19.5) 103 (24.5
16-25

26-35 198(47.1) 143(34.1)
36-49 140(33.3) 174(41.4)
Religion 93(22.1) 137(32.6)
Christianity

Islam 310 (73.8) 281(66.9)
Traditional 17(4.1) 2(0.5)
Marital status

Single 12(2.9) 19(4.5)
Married 401(95.5) 391(93.1)
Divorced 0(0) 3(0.7)
Widow 7(1.7) 7(1.7)
Education level 176(41.9) 49(11.7)
Uneducated

Primary 111(26.4) 85(20.2)
Secondary 104(24.8) 207(49.3)
Tertiary 29(6.9) 79(18.8)
Occupation 35(8.3) 34(8.1)
Artisans

Farming 131 (31.2) 84(20)
Trading 73 (17.4) 95(22.6)
Fisherman 63 (15) 2(0.5)
Salary/Wage workers 27 (64) 175(41.7)
Others 91 (21.7) 30(7.1)
Ethnicity 103 (24.5) 120(28.6)
Gbagyi

Hausa 87 (20.7) 68(16.2)
Nupe 225 (53.6) 191(45.5)
Others 5(1.2) 41(9.8)

Islam was the predominant religion in both settings, particularly in rural areas (73.8%),
while Christianity was more commonly practiced in urban areas (32.6%). Traditional
religion was rarely reported.

The majority of women in both rural and urban areas were married (95.5% and 93.1%,
respectively). Very few were single, widowed, or divorced, with divorce reported only in
urban areas (0.7%).

Educational attainment varied considerably by location. A large proportion of rural
women (41.9%) were uneducated, compared to only 11.7% in urban areas. In contrast,
secondary (49.3%) and tertiary education (18.8%) were more common in urban areas,
while these were lower among rural women (24.8% and 6.9%, respectively).

Occupational patterns differed between the two settings. Rural women were more
engaged in farming (31.2%) and fishing (15%), while urban women were predominantly
salary/wage earners (41.7%) and traders (22.6%).

Nupe was the most represented ethnic group across both rural (53.6%) and urban
(45.5%) areas, followed by Gbagyi (24.5% rural, 28.6% urban) and Hausa (20.7% rural,
16.2% urban). Other ethnic groups were more commonly reported in urban areas (9.8%)
than rural (1.2%).

Familiarity or encounter of AYB, BGN and LB are illustrated in Fig. 2 and these varied
considerably between rural and urban areas. Overall, awareness was highest for BGN,
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Fig. 3 Comparative consumption pattern of selected underutilized legumes

with all rural respondents (100%) and the majority of urban respondents (86%) report-
ing familiarity with the legume. In contrast, awareness of AYB was limited, especially in
urban settings, where only 9% of respondents reported knowing the legume, compared
to 36% in rural areas. Similarly, LB showed a significant disparity between rural (70%)
and urban (19%) respondents.

Consumption frequency of the three selected underutilized legumes are represented
in Fig. 3 above, AYB, BGN, and LB varied considerably between rural and urban areas.
Overall, seasonal and never consumed dominated for AYB and LB. In contrast, BGN
was most frequently eaten 2—4 times per week in rural areas (162) but only rarely in
urban areas (15).

The result of the analysis of the consumption forms, reasons for consuming, and bar-
riers to consumption of the selected legumes is presented in Table 2. AYB, BGN and LB.

The analysis showed that AYB and LB were mostly consumed in soaking or boiling
form while roasting accounts for 17% rural and 14% urban consumption.

Content courtesy of Springer Nature, terms of use apply. Rights reserved.



Udofia et al. Discover Food (2025) 5:438 Page 8 of 16

Table 2 Consumption form, constrain and reasons for consumption of selected legumes

AYB % BGN (%) LB (%)
Best Form of Consumption Rural Urban Rural Urban Rural Urban
Fresh immature 0 0 4 0 0 0
Milling/Frying 0 0 19 24 0 0
Porridge/Okpa 0 0 6 16 0 5
Soaking/Boiling 73 86 55 59 100 95
Roasting 17 14 10 1 0 0
Fermentation 0 0 [§ 0 0 0
Reason for consuming
Taste and Satiety 0 0 84 37 0 0
Nutrients contents 0 13 11 25 0 11
Health benefit 0 17 5 19 0 12
Market Availability 100 80 0 19 100 77
Reason for not consuming
Hard to cook 33 9 85 76 0 0
Lack Nutritional values 64 91 0 14 30 81
Cultural reasons 0 0 0 0 0 0
Antinutritional constituent 3 0 15 10 70 19

Fig. 4 Various form of BGN consumption in Niger state, Nigeria

Regarding reasons for consumption, the analysis showed that AYB and LB consump-
tion is driven almost entirely by market availability .In contrast, BGN is primarily con-
sumed for taste and satiety (84% rural, 37% urban), followed by nutrient content (11%
rural, 25% urban) and health benefits (5% rural, 19% urban). Barriers to consumption
differs with AYB non-consumption is attributed to difficulty of cooking (33% rural, 9%
urban) and poor awareness of nutritional values (64% rural, 91% urban). BGN non-con-
sumers cite it as hard to cook (85% rural, 76% urban), with some noting antinutritional
constituents (15% rural, 10% urban) or low awareness (14% urban). For LB, antinutri-
tional factors deter 70% of rural and 19% of urban non-consumers, while 30% rural and
81% urban respondents report lack of awareness of health benefits.

BGN is well consumed in many forms as shown in Fig. 4 above. 55% rural and
59% urban consume it by soaking/boiling, 19% rural and 24% urban by milling/fry-
ing, 6% rural and 16% urban as porridge/Okpa, 10% rural and 1% urban by roasting,
fermentation.

The relationship between the consumption of underutilized legumes and socio-demo-
graphic factors among rural participants is summarized in the correlation matrix (Fig. 5).
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Fig. 5 Relationship between the consumption rates of selected utilized legumes and sociodemographic factors

among rural respondents

Table 3 Path coefficient analysis showing the influence of socio-demographic factors on
consumption AYB, BGN and LB in selected rural areas of Niger state

Socio-Demographic factors Estimate S.E P-Value
AYB-Cons.R

Age group -0.01 0.05 0.80
Education -0.01 0.03 0.65
Occupation 0.03 0.02 0.25
Ethnicity 0.03 0.03 042
Religion -0.01 0.05 0.86
BGN-Cons. R

Age group -0.09 0.08 0.26
Education -0.04 0.04 0.29
Occupation -0.01 0.03 0.75
Ethnicity -0.07 0.05 0.15
Religion -0.28 0.07 0.00
LB-Cons.R

Age group -0.08 0.04 0.03
Education 0.02 0.02 0.28
Occupation 0.03 0.02 0.04
Ethnicity -041 0.02 0.00
Religion -0.04 0.04 0.29

The analysis revealed LB consumption showed a significant positive correlation with
occupation type (r=0.25, p<0.001) and religion (r=0.30, p<0.001), while significant
negative correlations were observed with age group (r = - 0.14, p<0.01), education level
(r=-0.13, p<0.01), and ethnicity (r = - 0.74, p <0.001), For BGN, a weak but significant
negative correlation was found with religion (r = - 0.16, p<0.001) while the consump-
tion of AYB showed no statistically significant correlation with the socio-demographic
factors measured.

Table 3 shows the influence of sociodemographic factors on the consumption of unde-
rutilized legumes in rural areas of Niger State. AYB consumption showed only small,
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non-significant effects of age, education, occupation, ethnicity, and religion (For age:
Estimate (B) =-0.01, 95% CI - 0.11 to 0.09;

BGN consumption was strongly associated with religion (B=-0.28, 95% CI -0.42 to
-0.14; p<0.001), indicating markedly lower consumption in some religious groups; all
other predictors were small and non-significant (B =age: —-0.09, - 0.25 to 0.07; education
B=-0.04, -0.12 to 0.04).

LB consumption was influenced by age, occupation, and ethnicity. Age showed a small
negative effect (B=-0.08, 95% CI —0.16 to — 0.00; p =0.03), occupation a small positive
effect (B=0.03, 95% CI~0.00 to 0.07; p =0.04), and ethnicity the largest effect in absolute
terms (B=-0.41, 95% CI - 0.45 to —0.37; p<0.001). Education (0.02, - 0.02 to 0.06) and
religion (- 0.04, - 0.12 to 0.04) were not significant for LB.

Figure 6 summarizes the associations between the consumption of underutilized
legumes and selected sociodemographic characteristics among urban women notably,
age group exhibited a significant positive correlation with AYB consumption (r=0.10,
p<0.05), suggesting that older age cohorts are more likely to consume AYB. Education
level was strongly associated with AYB consumption (r=0.64, p <0.001), marking it as
the most significant predictor among all measured variables, while education showed a
weak and non-significant association with BGN and LB consumption. BGN consump-
tion was positively associated with age (r=0.12, p <0.05), but otherwise exhibited no sig-
nificant correlations with education, occupation, or religion. LB, however, displayed a
negative correlation with age (r = -0.10, p <0.05), suggesting that younger urban women
were more inclined to include it in their diets.

Table 4 shows the influence of sociodemographic factors on the consumption of
underutilized legumes in urban areas of Niger State. For AYB and BGN, none of the
sociodemographic variables were statistically significant and the effects were small, with
coefficients close to zero (estimate (B)=-0.01, 95% CI —0.05 to 0.03; while for BGN;
religion: B=-0.05, 95% CI —0.17 to 0.07).

For LB, borderline associations were observed for education and religion. Each one-
level increase in education was linked to a small decrease in LB consumption (B =-0.04,
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Fig. 6 Relationship between the consumption rates of selected utilized legumes
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Table 4 Path coefficient analysis showing the influence of socio-demographic factors on
consumption AYB, BGN and LB in selected urban areas of Niger state

Socio-demographic factors Estimate S.E P-Value
AYB-Cons.U

Age group 0.00 0.02 0.99
Education -0.01 0.02 0.63
Occupation 0.01 0.01 0.56
Ethnicity -0.02 0.01 030
Religion 0.00 0.03 093
BGN-Cons.U

Age group -0.00 0.05 0.84
Education -0.01 0.03 0.88
Occupation 0.00 0.03 1.00
Ethnicity 0.00 0.03 0.98
Religion -0.05 0.06 041
LB-Cons.U

Age group -0.03 0.03 044
Education -0.04 0.02 0.05
Occupation 0.02 0.02 0.17
Ethnicity 0.01 0.02 0.66
Religion -0.08 0.04 0.04

SE (Standard error)=0.02, 95% CI -0.079 to —0.001; p=0.05), and religion showed
a similarly small negative association (B=-0.08, SE=0.04, 95% CI -0.158 to —0.002;
p=0.04). These estimates indicate that, while statistically marginal, higher education and
religion are associated with slightly lower LB consumption.

4 Discussion

4.1 Socio-demographic characteristics of rural and urban households

The present findings indicate uneven awareness and irregular consumption of the three
selected underutilized legumes among women in Niger State. In line with prior work
on rural-urban disparities in Nigeria, the socio-demographic profile observed here
that rural women being younger with lower formal education and higher participation
in farming and fishing and urban women being older with greater engagement in wage
work and trading helps explain differences in adoption capacity of these legumes [39,
40]. Lower educational attainment can limit access to information about improved pro-
cessing methods, whereas time constraints associated with urban wage employment
make long boiling times particularly prohibitive. Religious and ethnic composition fur-
ther conditions food-choice norms and receptivity to new or re-introduced legumes,
consistent with earlier studies on diet and faith-linked practices in West Africa [41-43].

4.2 Awareness, consumption pattern, and reasons for consumption of selected
underutilized legumes

In general, awareness of the three legumes is lower in urban settings than in rural com-
munities, underscoring the continuing role of traditional knowledge and rural market
exposure in shaping recognition and use. BGN is more widely known among women in
both rural and urban samples, reflecting its established role in dietary diversity and its
versatile preparations [44—46].By contrast, AYB remains least familiar in urban areas,
consistent with its status as an ‘orphan crop’ [47] whereas LB awareness is comparatively
higher among rural participants. These patterns are consistent with regional evidence
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showing Northern Nigerian data documenting common LB dishes in household diets
[48].

The main obstacles are perceptions of difficult preparation and concerns about antinu-
tritional compounds. Practically, the hard-to-cook (HTC) trait lengthens boiling time
and increases fuel use [49-51]. Recent work in Ghana shows that simply soaking BGN
in alkaline brine can improve HTC [52]. Together, these points highlight the need for
value-chain improvement such as pre-processing and targeted nutrition education to
lower adoption barriers for underutilized legumes [53, 54]. Among the three underuti-
lized legumes assessed, respondents most preferred boiling, aligning with findings from
Ghana and Zimbabwe where boiling is the dominant preparation method [55, 56].

Observed disparities in awareness underscore the need for legume-specific promotion
and targeted value-chain interventions. To raise AYB visibility among urban consum-
ers, priorities include focused extension, recipe standardization, and consumer nutri-
tion education that emphasizes convenience and taste [57]. Consistent with evidence
of local acceptance, promoting LB uptake through vendor training, market incentives
and integration into institutional feeding [58, 59].The continued barriers in Niger State
likely reflect weak local pre-processing capacity, constrained affordability of pressure
cookers/clean stoves, and prevailing energy prices [60] With Nigeria similar to much of
Sub-Saharan Africa still lagging on clean-cooking access, extended boiling times dispro-
portionately influence household choices [61, 62].

4.3 Consumption patterns of underutilized legumes and their sociodemographic drivers
We found that the selected Underutilized legume consumption patterns in Niger State
align with broader regional trends while also reflecting local determinants. BGN con-
sumption appears to be largely unaffected by any social demographic variables, while
in rural contexts, it varies according to religious affiliation. In the selected urban settle-
ments, the age group, education level, occupation, ethnicity, or religion of the respon-
dents does not explain the consumption of AYB. However, LB consumption is influenced
by Education and Religion. Specifically, implying that certain religious groups consume
much lower than others do. Age Group, Occupation, and Ethnicity influence the con-
sumption of LB. The effect of Ethnicity is the most powerful predictor, followed by Age
Group with both as negative influencers while Occupation was a positive influencer [63,
64]. This similar observation have been report in Malawi, and some other part of Nige-
ria where religion, education, ethnicity and other cultural belief influenced underutilized
legume consumption [65, 66].Consequently, the evidence underscores the urgent need
for targeted outreach through schools and institutions, demand-driven initiatives should
be complemented by shared pre-processing facilities, micro-processing hubs, and quick-
cooking options to increase intake of these selected legumes.

This study limitation includes, the seasonality of these selected legumes were not
captured, yet availability and use of these legumes vary across seasons and Secondly
consumption was self-reported, introducing recall and social-desirability bias. Thus,
Future work should employ multi-site longitudinal designs, integrate market and energy
variables.

Content courtesy of Springer Nature, terms of use apply. Rights reserved.



Udofia et al. Discover Food (2025) 5:438 Page 13 of 16

5 Conclusions

The study shows that women’s awareness and use of underutilized legumes in Niger
State are uneven: BGN is widely recognized and accepted; AYB remains least familiar
most especially in urban areas and LB is moderately accepted. Barriers are largely practi-
cal and structural, including long cooking times, concerns about antinutritional factors,
and limited pre-processing and market availability at some period of the year. Sociode-
mographic effects were modest overall; in rural areas religion strongly shaped BGN use,
while for LB, age, occupation, and ethnicity were influential, with ethnicity exerting the
largest negative effect. To increase intake, relevant authorities should pair nutrition
education with hands-on, timesaving preparation training delivered through extension
and primary health platforms; support micro-processing hubs to supply dehulled or
pre-cooked products; integrate these legumes into school feeding and institutional pro-
curement; and use BGN as a “gateway” to introduce acceptable recipes featuring AYB
and LB. Improving access to fast -cooking technologies and targeted market promotion
through women’s groups, faith-based organizations, and urban retailers would further
reduce adoption barriers. This coordinated approach can enhance dietary diversity and
micronutrient intake, strengthen a climate-resilient food system, and improve nutrition
for women and children in Niger State.
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