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ABSTRACT

Protein  energy  malnutrition  (PEM)  and  iron  deficiency  (ID) are  global  public  health

problems affecting developing countries with major consequences on human health as well

as  social  and  economic  development.  PEM  at  early  childhood  has  serious  long-term

consequences  because  it  impedes  motor,  sensory,  cognitive,  social  and  emotional

development.  Food-based strategies such as food production, dietary diversification and

bio-fortification are the most sustainable and best approaches to increase the macro and

micronutrient intake in a population.  Despite  these interventions,  the adoption of foods

resulting from introduced crops remains doubtful. People in Kongwa district have remained

quite rigid in adopting new foods such as pigeon peas which are highly rich in protein and

iron. This study aimed to investigate factors predicting consumption of pigeon peas among

school-aged  children  living  in  Kongwa District.  A cross-sectional  questionnaire  survey

based on a combined model of the Theory of Planned Behaviour and Health Belief Model

was undertaken, and reported here. A sample of 138 caregivers with school-aged children

(5–12 years), preferably those involved in food preparations in households, was randomly

selected from 4 villages in Kongwa. The selection also focused on those who were familiar

with,  or  had  consumed  pigeon  peas  before.  Intention  to  consume  pigeon  peas  was

significantly correlated with pigeon peas consumption (rs=0.263, P=0.002) while attitudes

towards behaviour (stand. β=0.206, P=0.035) contributed significantly to the prediction of

intention  to  consume  pigeon  peas.  Perceived  barriers  appeared  to  be  an  important

interaction  term  in  the  relationship  between  intention  and  behaviour  (stand.  β=-0.268,

P=0.001).  Health  value  (stand.  β=0.485,  P=0.000)  contributed  significantly  to  the

prediction of health  behaviour identity.   In order to promote pigeon peas consumption,

intention to consume pigeon peas could be increased by focusing on positive subjective
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norms, health value and attitudes towards pigeon peas consumption. Finally, knowledge on

the nutritive richness of pigeon peas should be emphasized so that people can appreciate

the health benefits of consuming pigeon peas i.e. stimulate a positive attitude. 
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CHAPTER ONE

1.0 INTRODUCTION

1.1 Background Information

Protein energy malnutrition (PEM) and iron deficiencies (ID) are of major public health

concern in most developing countries including Tanzania (WHO, 2015). Protein and iron

requirements  are  particularly  essential  to  school  aged  children  (5-12)  and  women  of

reproductive age whereby millions of them in Tanzania continue to suffer from one or

more  forms  of  undernutrition,  including,  stunting,  underweight,  wasting,  and  anaemia

(MoHCDGEC, 2015/2016).

PEM in early childhood has serious, long-term consequences because it impedes motor,

sensory,  cognitive,  social  and  emotional  development  (WHO,  2015).  Protein  deficient

children  are  less  likely  to  perform  well  in  school,  and  are  more  likely  to  become

malnourished adults with greater risks of diseases and early death (Fanou-Fogny, 2011).

Majority  of  children’s  deaths  are  caused  by  PEM  since  under-nutrition  increases

susceptibility to infectious diseases and poor dietary intake (UNICEF, 2018).

Anaemia among school-aged children (5-12 years) is defined as haemoglobin levels of less

than 11g/dl (Mainasara et al., 2017). A study done by Oliveira (2015) in Southern Angola

found that 21.6% of school aged children were anaemic and significantly associated with

infections. Poor nutrition especially ID in school-aged children is associated with growth

retardation, poor cognitive development, learning ability of children, lowered resistance to

infectious  diseases,  and  reduced  physical  work  capacity  and  productivity  of  adults

(Ruel and Alderman, 2013).
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In order to prevent worsening of PEM and ID, there are different strategies that aim at

addressing nutritional deficiencies such as supplementation, parenteral administration and

food-based  strategies  (Poelman  et  al.,  2014).  Food-based  strategies  such  as  food

production, dietary diversification and nutrient dense legumes are the most sustainable and

best approaches to increase the macro and micronutrient intake in a population due to the

associated multiple social,  economic and health benefits (Hillenbrand and Waid,  2014).

According to Thompson (2011), such approaches can bring about promotion of nutritional

well-being and health  of individuals through supporting incomes and livelihoods while

providing the right to healthy  food produced through ecologically sound and sustainable

agriculture systems.

The Government of Tanzania has attempted to address the problem of poor dietary intake

and  diversification  by  providing  nutrition  education  on  proper  dietary  intake  and

encouraging farmers to plant different crop varieties (Huang et al., 2018). In supporting the

government’s efforts, development partners have also joined hands. The International Crop

Research  Institute  for  the  Semi-Arid  Tropics  (ICRISAT)  through  the  Africa  RISING

Project  has  identified  and  pretested  best  management  practices  for  integrating  crops,

livestock, land management and linking farming and marketing practices to nutrition and

health  (Pretty,  Toulmin and Williams,  2011).  The initiative  has  included cultivation  of

crops  that  are  rich  in  macro  and  micro-nutrients  by  considering  suitability  of  the

environmental conditions (soils and weather conditions). In that respect, pigeon peas have

been given high priority for semi-arid areas such as Kongwa in Dodoma (Bennett, 2014).

However, despite the interventions, the adoption of foods resulting from the introduced

crops remains doubtful. A study by Hillbur (2013) reported that people in Kongwa district

have remained quite rigid in adopting new foods such as pigeon peas (Hillbur, 2013).
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Other  studies  in  Kongwa have  been  conducted  on  dietary  diversity  (Rajendran,  2017;

Meena,  2015 and Ochieng, 2017), but  none of them has focused on understanding the

nutrition  behaviour  of  the  population.  The  studies  focused  more  on  dietary  patterns,

adequate supply of food, economic access and potential role of men in food diversification

leaving the factors predicting onesˈ consumption.

Combined model of Theory of Planned Behaviour (TPB) and Health Belief Model (HBM)

have been used worldwide to investigate nutrition behaviour,  including examining how

intention can influence one’s need to consume a particular type of food (Sun et al., 2006).

Considering  that  school-aged  children  is  one  of  the  most  vulnerable  population  group

prone to PEM and ID (Sengupta  et al., 2019), and given the fact that pigeon peas have

great potential to fight that kind of malnutrition, the current study was designed to use TPB

and HBM to investigate factors predicting pigeon peas consumption among school-aged

children (5-12 years) in Kongwa district.

1.2 Problem Statement and Justification

Pigeon peas are good source of protein and other nutrients. Pigeon peas has protein content

of 21–26% and iron content of about 65% (Sharma, 2011). A study done by Seetha et al

(2018) indicated that intake of legumes such as pigeon peas also provides access to all nine

essential  amino  acids,  as  well  as  vitamin  B  group,  ascorbic  acid,  carotene,  iron  and

magnesium. These are all important nutrients for growth and development of school-aged

children (Sharma, 2011). In that respect, dietary diversity involving pigeon peas if properly

adopted can potentially contribute to addressing PEM as well as micronutrient deficiencies

(Miller  and Welch,  2013).  Despite  the  fact  that  Dodoma Region is  among the leading
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producers  of  pigeon  peas  in  Tanzania,  people  in  the  region  do  not  have  the  habit  of

consuming this nutritious food crop (Teblick et al., 2017). 

The crop is environmentally suited to the agro-ecological conditions of the area but the

levels of PEM and ID are still high among school-aged children (Meena, 2015).

Majority of community members in Kongwa District  are known to produce substantial

amounts of pigeon peas but they do not consume them, but rather sell them for money

(Seetha, 2018). In that sense, maize has remained to be their major staple food crop for

feeding  their  children,  especially  for  preparing  porridge  fed  to  infants  and  children.

The major concern is that despite the high nutritive contents (and potential) of pigeon peas,

the extent of consumption among school-aged children and general population of Kongwa

is still low (Hillbur, 2013). Kongwa is one of the semi-arid districts in Dodoma Region

which  experiences  frequent  droughts  and  therefore  prone  to  food  insecurity  and

malnutrition  including  PEM  and  ID.  However,  the  district  is  one  among  the  leading

producers of pigeon peas.  This study therefore intended to identify factors  that predict

pigeon peas consumption in Kongwa District focusing on school-age children (5-12 years).

The  study  is  in  line  with  strategies  of  the  new  2016  -  2021  National  Multisectorial

Nutritional Action Plan (NMNAP) to increase dietary diversification and improve health of

children.  The  study  will  also  contribute  in  attaining  the  international  agreements  on

nutrition improvement as addressed by the Sustainable Development Goal (SDG) II which

aims to end hunger, achieve food security and improve nutrition. The findings are likely to

help  bring  about  a  good  understanding  of  the  consumption  dilemma  that  nutrition

development  workers  and  agencies  tend  to  frequently  face  when  trying  to  promote

consumption  of  new non-staple  foods  or  new food products  for  improving  health  and

nutrition.
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1.3 Study Objectives

1.3.1 General objective

The general objective of this study was to investigate  predictors  of pigeon peas among

school-aged children (5-12 years) living in Kongwa District Tanzania.

1.3.2 Specific objectives

The above-mentioned general objective was attained by undertaking the following specific

objectives:

i. To determine the association between caregiver’s background and perception about

pigeon peas and intention to feed them to school-aged children (5-12 years).

ii. To establish the association between caregiver’s beliefs, attitudes and intention to

feed pigeon peas to school-aged children (5-12 years).
iii. To  assess  among  caregivers,  the  association  between  their  intention  of  feeding

pigeon peas to their school-aged children and the general consumption pattern of

pigeon peas in Kongwa.
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CHAPTER TWO

2.0 LITERATURE REVIEW

2.1 An Overview of Pigeon PEAS

Pigeon peas (Cajanus Cajan L) is considered the most important grain legume for human

nutrition in many of the protein-deficient tropical countries of the world because of its

potential as a protein supplement to cereal-based diets (Pujiati and Primiani, 2016). Pigeon

peas is  a  grain legume that  is  well  adapted to low rainfall  patterns and thrives  in low

fertility soils. It is therefore a crop that can reduce the hunger gap in semi-arid regions and

help in solving the problem of protein energy malnutrition and iron deficiency anaemia

among school aged children (Sharma et al., 2011). Several studies have investigated on the

different varieties of pigeon peas and their adoption rates (Otieno, 2010; Marathe  et al.,

2011 and Otieno  et al., 2011). However, there is no information on the consumption of

pigeon peas among school-aged children, hence this study focused on factors predicting

pigeon peas consumption among school-aged children of 5 - 12 years of age.

2.1.1 Different pigeon peas varieties commonly grown

Pigeon peas is  one of  the few crops  with a  high potential  for  poor  farmers due to  its

complementary resource and high tolerance to  harsh climatic  conditions (Shiferaw and

Kebede (2008). Lack of quality seeds have left the poor farmers with no option but to grow

local landraces that are low yielding and late maturing (Waldma et al., 2017).

New geno-types from breeding programmes in Tanzania,  which were developed by the

International Crops Research Institute in the Semi-Arid Tropics (ICRISAT), are medium
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and short-duration Fusarium-resistant varieties. They can with stand soils of low nutrient

availability, and have the best grain quality which can help the farmers to have increased

yields. Study done by Hogh-Jensen, (2007) assessed  the performance of six pigeon peas

varieties on farmers’ fields in Eastern and Southern Africa, the varieties were ICP 9145;

ICEAP 00020, ICEAP 00053 and ICEAP 00068, traditional landraces a local variety called

“Babati  White.  The  main  genotypes  of  pigeon  peas  used  by  farmers  are  traditional

landraces that are prone to soil borne fungal diseases and grain yields are of low quality.

Findings  reviled  that  ICEAP 00040 variety  outperformed all  the  other  tested  varieties.

However,  knowledge is  still  lacking about  the  performance of  the  introduced varieties

across a large span of environments (Amare et al., 2012).

2.1.2 Agronomic characteristics of pigeon peas

Major agronomic factors influencing yield of pigeon peas include appropriate maturity,

sowing time, seed rates, row arrangements and nutrition. The short-duration types (<140

days) are cultivated as a sole crop and harvested before the sowing of post-rainy-season

crops  (Saxena  et  al.,  2018).  In  pigeon  peas-based  inter-cropping  systems,  very  little

agronomic or genetic innovation, apart from hybrids, has been introduced. Since the pigeon

peas yields in such systems depend upon moisture that is present at  the harvest of the

companion crop, the ‘decision support tools’ based on crop simulation models could assist

in maximizing and stabilizing the yield (Saxena et al., 2018).

2.1.3 Requirement for growing pigeon peas

The first and foremost pre-requisite for a good crop production is timely availability of

quality seeds of the given hybrid parents for sowing where by the reliability of the seed

source should be of the highest order (Saxena, 2006). For the growth and proper yield of
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pigeon peas, few things should be kept under considerations including field preparation,

sowing, weed control and insect management.

To select a field for large-scale seed production of pigeon peas, it  is very important to

ensure the recommended isolation distance from one crop to another for proper growth,

and the field should have a known history of good soil fertility (Tikle, 2015).

Time of sowing should be at the onset of the rainy season, which will ensure good plant

growth and development. For short-duration types, the row-to-row spacing of 30 cm at

lower latitudes, and 45 to 60 cm at higher latitudes with plant-to-plant spacing of 10 to 20

cm is recommended. For this spacing, a seed rate of 25–30 kg per ha is sufficient (Saxena,

2006).

The seeds depth should be about 5 cm and covered properly with soil to ensure a good

contact  between  seed  and  soil  particles  and  ultimately  germination.  The  slow  initial

seedling growth of pigeon peas makes it prone to weed competition particularly during the

first  six weeks of growth. In general,  three hand weeding, the first  at  25–30 days, the

second about 50–60 days, and the third at 80–90 days after sowing are sufficient to get rid

of most weeds (Talnikar et al., 2008).

2.1.4 Challenges of pigeon peas promotion 

Medium- and late-maturing pigeon peas both Fusarium wilt and sterility mosaic diseases

are two of the challenges faced by both medium- and late-maturing pigeon peas crops,

ICRISAT’s  strategy  aimed  to  breed  both  pure-line  and  hybrid  cultivars  with  genetic

resistance  to  both  these  diseases,  insects  and  waterlogging.  Therefore,  to  breed  such

varieties  and  to  attain  the  target  sustainability,  ICRISAT launched  a  strong  breeding
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programme in which several cultivars and hybrid parents were bred. This was possible

because of an effective field screening technology invented at ICRISAT (Saxena, 2008).

2.1.5 Pigeon peas consumption

Pigeon peas can be consumed in different forms depending on the local culture in different

parts of the country or world. In West Indies, pigeon peas was firstly used as birds feed

which led to the name pigeon peas. Over 81.49% of pigeon peas in India is consumed as

de-hulled split cotyledons of pigeon peas are cooked to make dal (thick soup) for eating

with bread and and rice, while in southern and eastern Africa, and South America its whole

dry seeds are used in a porridge like recipe and  immature seeds are used as vegetables,

fresh sprouts, tempe, ketchup, noodles and snacks, but is also cooked alone or with other

vegetables (Karri and Nalluri, 2017).

In addition, the by-products of split and shrinked seeds are also used as a cheap livestock

feed as a substitute to high cost animal feed sources such as bone meal and fish meal

(Karri, 2017).  Pigeon peas flour has been tested and found to be suitable for consumption

as bread, cookies and chapattis due to its high levels of protein, iron (Fe) and phosphorous

(P) content (Jeevarathinam and Chelladurai, 2020), therefore it has been recommended for

school  feeding  programmes  and  to  vulnerable  groups.  Pigeon  peas  consumption  in

Tanzania is very low as people use it as a cash crop for exporting to India. In few places in

the country, it is considered as food for the poor, and in Dodoma and Singida, and the

neighbouring regions, pigeon peas is mostly consumed as a relish to go with a staple meal

of either rice or maize.
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2.1.6 Factors for low pigeon peas consumption

Pigeon peas can sometimes be used instead of meat due to its high protein content (Karri

and  Nalluri,  2017).   However,  review  of  literature  indicates  that  pigeon  peas  is  not

consumed by the majority due to several factors. Singh et al., (1984) indicated that green

seeds  of  pigeon peas  genotypes  are  nutritionally  better  than  their  mature  seeds,  hence

people miss the variety they prefer like green pigeon peas which cannot be found though

out  the  year. Other  factor  for  low consumption  of  pigeon  peas  include  cooking  time,

whereby  green and dried pigeon peas requires different cooking time. Processed whole

grain pigeon peas was found to be reduced in the cooking time significantly compared to

cooking of raw pigeon peas  grains.  Consumers  need foods that  are  quick  to  cook and

which do not consume much time or fuel (Ghadge et al., 2008). Experience from Nigeria

shows that pigeon peas is soaked in water before boiling so as to reduce cooking time and

also to save fuel used for cooking (Onwuka, 2006; and Fasoyiro et al., 2005). A study done

by Sujithra and Subhash (2014) indicated that pigeon peas grains are more susceptible to

pest attacks and therefore once attacked consumers loose interest of consuming them.

2.2 Nutrients Deficiency Among School-aged Children

Iron and protein deficiencies are among the leading nutrient deficiencies among school

children (Mondal et al., 2015). These deficiencies can result in serious health problems as

they  increase  the  risks  for  death  of  children  (WHO,  2015).The  reasons  for  nutrient

deficiency among school aged children is poor feeding practices, lack of access to protein

and iron rich foods (Powers and Buchanan, 2014; Reinhardt and Fanzo, 2014).
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2.2.1 Iron deficiency (ID)

ID among school children is very common in poor developing countries (Rao et al., 2015).

Direct  effects  of  ID  are  anaemia,  poor  cognitive  development,  eating  disorders  and

malnutrition (Miller, 2013). Iron-deficiency anaemia (IDA) occurs when the haemoglobin

concentration  is  below  2  standard  deviations  (–2SD)  of  the  distribution  mean  for

haemoglobin in an otherwise normal population of the same sex and age. IDA is generally

characterized by a haemoglobin level of less than 110 g/L, plus a measure of poor iron

status (Achouri et al., 2015).

A study done by Perignon et al. (2014) on stunting and poor iron status indicted that poor

cognitive performance of school-children was multifactorial and significantly associated

with long-term stunting and current nutritional status indicators (iron status), as well as

parasite  infections  (Perignon  et  al.,  2014).  Scholastic  Performance,  IQ  and  Scores  of

Mental balance, Attention and Concentration, Verbal Memory and Recognition were lower

in iron deficient children as compared to the non-deficient children (More  et al., 2013).

School-aged  children  are  more  susceptible  to  anaemia  and  ID  because  of  high  iron

requirements during growth, low intake of iron from complementary foods, chronic blood

loss and frequent episodes of infections (Perignon et al., 2014).

2.2.2 Protein deficiency among school-aged children

Protein is  a macronutrient  that is  vital  for child growth and development,  yet  research

shows that one in seven school-aged children do not meet their daily protein intake (Elango

et al., 2011). Protein plays an essential role in many bodily functions, including recovery

and repair  of tissues in  the muscles,  skin,  organs,  blood, hair  and nails  (WHO, 2015).

According to World Health Organization, protein energy malnutrition (PEM) refers to an
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imbalance between the supply of protein and energy and the body's demand for them to

ensure optimal growth and function (WHO, 2015). PEM is a major public health problem

in Tanzania, which affects a child at the most crucial period of development, which can

lead to permanent impairment in later life. PEM is measured in terms of underweight (low

weight-for-  age),  stunting  (low  height-for-age)  and  wasting  or  low  weight-for-height

(Bhutia, 2014).

The determinants of PEM are classified under four distinct categories (Eze et al., 2018) as:

environmental factors including the physical and social environment, behavioural factors,

health-care  service  related  and  biological  factors.  The  socio-cultural  factors  play  an

important role wherein, it affects the attitude of the caregiver in feeding and care practices.

2.3 Theories Guiding the Study

This study was guided by two theories combined together, namely the Theory of Planned

Behaviour  (TPB)  and Health  Belief  Model  (HBM).  Each theory  is  briefly  highlighted

below.

2.3.1 Theory of Planned Behaviour (TPB)

TPB is a theory that links one's beliefs and behaviour. The theory states that an individual's

behavioural intentions and behaviours are together shaped by attitude, subjective norms,

and perceived behavioural control (Kashif  et al., 2018). Appendix I gives a summarized

details of the theory. The behavioural intention is the chief construct in the TPB and is

assumed  to  be  made  up  of  several  constructs.  The  key  constructs  making  up  the

behavioural  intention  are  four  namely,  attitude  towards  behaviour,  subjective  norm,

external control belief, and behavioural intention. Each is describe here:
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i. Attitude  towards  behaviour:  It  represents  a  person’s  evaluation  of  performing a

behaviour. The attitude towards behaviour is assumed to be determined by beliefs

about the positive or negative consequences of performing behaviour (behavioural

beliefs). Each behavioural belief is weighted by the subjective value of the positive

or negative consequences (outcome evaluation).
ii. Subjective norm: This reflects a person’s perceived social pressure to perform, or

not to perform, a behaviour.
iii. External  control  belief:  This  construct  indicates  a  person’s  perceived  ability  to

perform a specific   behaviour
iv. Behavioural intention: This is an indication of how hard a person is willing to try,

or how much effort a person is planning to make, in order to perform a behaviour.

2.3.2 Health Belief Model (HBM)

HBM is a tool used to predict health behaviours. The model is based on the assumption

that  a  person  is  willing  to  change  his/her  health  behaviours  primarily  due  to  four

influencing  variables  or  constructs  (Glanz  and  Bisschop,  2010),  namely:  Perceived

severity, Perceived benefits, Perceived barriers and Cues to action. Appendix II illustrates

this model showing the different components as following:

i. Perceived  severity -  refers  to  the  degree  to  which  a  person feels  that  a  health

problem has  serious  medical  or  social  consequences.  Health  behaviour  identity

represents a person’s evaluation of the effectiveness of health behaviour in reducing

the perceived threat.
ii. Perceived susceptibility- refers to the degree to which a person feels vulnerable to a

health problem.
iii. Perceived barriers - represent a persons’ evaluation of psychological, or financial

obstacles involved in a health behaviour.
iv. Cues to action - External trigger that stimulates a person to change his or her health

behaviour.
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2.3.3 Combined Theory of Planned Behaviour and Health Belief Model (TPB and 

HBM)

Theory of Planned Behaviour  (TPB) and Health Belief  Model  (HBM) have been used

worldwide in explaining influential variables in food-related behaviours (Sun et al., 2006),

something that has broadened the understanding of factors influencing dietary behaviour

(Abizari  et  al.,  2013).  The  constructs  of  the  HBM,  that  is,  perceived  susceptibility,

perceived severity, perceived barriers, health behaviour identity, and cues to action, when

combined with the constructs of the TPB (attitude towards behaviour,  subjective norm,

external control belief, and behavioural intention) in a combined model (Abizari  et al.,

2012), can present  an  overview  of  the  suggested  associations  between  the  constructs.

Appendix III shows that interlinkage.

2.4 Operationalization of the Study Approach

As a first step, measurement of the key study variables was made. The variables included

were knowledge about pigeon peas, perceived severity and susceptibility to protein energy

malnutrition and iron deficiency, and attitudes toward behaviour (behavioural outcome).

Other variables included control beliefs,  barriers,  cues to action,  intentions to consume

pigeon peas, health value, and health behaviour identity. All these variables reliability were

measured  and  found  to  be  consistence.  Caregivers  and  school  aged  children  socio-

demographic characteristics was measured (age,  education,  occupation,  house hold size

and economic status) Mann Whitney analysis was done among each construct and they

were group as high and low intention. Intention was considered high if it was greater than

the median intention score of the group and low if it was equal to or lower than the median

score.
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CHAPTER THREE

3.0 METHODOLOGY

3.1 Description of the Study Area

Kongwa district  is  located in the eastern corner  of Dodoma region and borders Kiteto

district to the north, and covers a land area of 4041 square km (URT, 2003). The population

at the time of the last census in 2012 was 309 973 corresponding to an annual growth rate

of 2.2% during the period 2002-2012, which is well below the national average of 2.7%. It

borders Kilosa district in the east, and other districts bordering Kongwa include Chamwino

district in the west and Mpwapwa district in the south. The elevation of Kongwa district

ranges from 900 to 1000 meters above sea level. Generally, the district lies on the leeward

side of  Ukaguru Mountains. The district  is  characterized by semi-arid conditions,  with

rainfalls of 450-700 mm/year, but with great variability and often distributed within a very

short period.  The main economic activities done by the people in the district include crop

farming and livestock keeping. The crops which are grown include maize, pigeon peas,

sorghum, millets and peas while the livestock kept include cattle, goats, sheep and pigs

(URT, 2013).
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In  year  2018,  the  International  Crop  Research  Institute  for  the  Semi-Arid  Tropics

(ICRISAT) introduced some interventions in Dodoma region with an aim of introducing

and popularizing improved pigeon peas varieties in central Tanzania. This was done though

two techniques of adapting high yielding pigeon peas varieties and community seed banks

as a seed delivery mechanism. The interventions worked quite well, the introduced pigeon

peas varieties have  increased yield up to 40% over the local ones (Munthali et al., 2018).

For ensuring sustainability of the programme, villagers from Moleti,  Laikala, Mlali and

Chitego  villages  were  trained  on  seed  production  techniques  aimed  to  improve  their

nutrition security and income for farming households.

Figure 1: Map of Kongwa district in which the study area is located 
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3.2 Study Design

Descriptive cross-sectional  study design was used in  investigating predictors  of  pigeon

peas consumption among school aged children (5-12 years) in Kongwa district.

3.3 Sampling Frame/ Population

3.3.1 Study population

Inclusion and exclusion criteria

The study population included caregivers with school-aged children of between 5 and 12

years  of  age living in  four  selected villages in  Kongwa District. The inclusion criteria

involved all such caregivers who were known to be familiar with, or to have consumed

pigeon peas before, and who were willing to participate in the study. Furthermore, to be

included, a respondent must have resided in Kongwa District for the past three years prior

to the study (i.e. 2016-2018). On the other hand, the study excluded  all caregivers who

were not familiar with pigeon peas, or who had never consumed pigeon peas, and those

who did not agree to participate in the study.

3.3.2 Sampling technique/ procedures

Both  purposive  and  random  sampling  techniques  were  used.  Kongwa  district  was

purposively selected because of its long history of interventions to promote cultivation and

utilization  of  pigeon  peas.  Four  villages  of  Mlali,  Moleti,  Chitego  and  Laikala  were

purposively selected. Thereafter, simple random sampling technique was done to obtain

138 households as stated in section below and based on the required inclusion criteria.
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Ultimately, the resulting distribution of the sampled households in each of the study village

was 37 for Mlali village, 30 for Moleti village, 27 for Chitego and 44 for Laikala village.

3.3.3 Sample size determination

As a general rule for the TPB model, a sample size of 80 is considered to be minimum and

180 as maximum for acceptable and manageable statistical analyses (Francis et al., 2014).

Given the available resources for conducting this study, especially for data collection, 140

relevant caregivers were aimed. Two decided to leave the study hence 138 participated.

3.4 Data Collection 

3.4.1 Construction of questionnaires

Based on the Theory of Planned Behaviour and the Health Belief Model (Appendix III), a

questionnaire (Appendix VIII) was developed by following the procedures recommended

by Francis et al. (2014). The first part of the questionnaire included the socio-demographic

and socio-economic status variables of the respondent (age, education, occupation, family

size, and availability of electricity in households). The second part included 12 items based

on the combined TPH & HBM model as recommended by Sun et al. (2006). The 12 items,

which are depicted in Figure 5 are namely: knowledge, perceived susceptibility, perceived

severity,  health  value,  health  behaviour  identity,  attitude  towards  behaviour,  perceived

barriers,  behavioural  intention,  subjective  norm,  control  belief,  cues  to  action  and

behaviour.

The questionnaire also included a section to evaluate the frequency of consuming foods

that are known to be rich in protein and iron. The intended foods included were made from

pigeon peas. Respondents indicated how many times a specific food was consumed in the
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last seven days prior to the day of interview (Appendix VII) and the questionnaire was

administered face-to-face by well-trained research enumerators  who were familiar  with

cultural settings in the study area.

3.4.2 Pre-testing of the questionnaires 

The questionnaires were administered to 10 randomly selected households of caregivers

with school aged children 5-12 years for pre-testing, with the similar characteristics with

the sample of the other three villages (Moleti, Mlali and Chitego) in Kongwa district. This

was done one day prior to data collection which enabled to contextualize the questionnaire.

3.6.3 Informed consent 

Written informed consent to participate in the study was soughed from the caregivers of the

children. This was after the study was fully explained to them. Each eligible caregiver was

free to opt out of the study.

3.6.4 Administration of the questionnaire

Ten enumerators were selected who completed their degree in human nutrition and had

some experience in data collection. Three days training was conducted to train enumerators

on the tool for data collection procedures. They were taken through the questionnaire, by

reading through question by question, the researcher ensured familiarization and clarity of

the responses. 
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3.6.5 Dietary intake 

Food frequency questionnaire was used to assess the dietary intake.  This questionnaire

consisted of 25 foods; for each item, type and frequency were assessed, for the last 7 days

prior to data collection. 

3.7 Data Analysis

Out of the sampled number of respondent 140 targeted for the study, selected children from

two respondents were not of school-going age and therefore were dropped out during the

analyses  making  a  total  of  138  respondents  for  analysis.  Descriptive  statistics  were

performed to examine socio-demographic characteristics of the caregivers, and to calculate

the median scores of the constructs. Multiple item constructs were tested for reliability of

the questionnaire and internal consistency using Cronbach α and item-total correlation. The

items within a construct were regarded as consistent when Cronbach α was approximately

0.80 or higher and the corrected item-total correlation of all items in a construct was higher

than 0.30. A Mann-Whitney test was used to examine whether the scores of caregivers with

a high intention and those with a low intention to consume pigeon peas were significantly

different, and it was used to obtain the P value for the constructs but the means presented

on the tables were geometric means obtained by doing the natural log transformation and

back transforming the data as the data was not normally distributed. Spearman’s correlation

(rho) between the constructs were computed to examine the bivariate correlation within the

combined model of TPB and HBM. Multiple linear regression analyses were performed to

examine the contribution of the constructs to intention to consume pigeon peas and to

assess  whether  the  perceived barriers  was a  significant  interaction  term in the  relation

between intention to consume pigeon peas and pigeon peas consumption. All models were
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adjusted  for  age  of  the  child,  caregiver’s  education  and  interviewer’s effect.  All  the

statistical analyses were performed using SPSS (version 21.0).  Overall,  statistical tests

were 2-tailed, and P values < 0.05 were considered statistically significant.
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CHAPTER FOUR

4.0 RESULTS

This chapter is organized based on key issues of the study objectives. Characteristics of the

sampled  respondents  are  presented  first  focusing  on  demographic  and  socio-economic

variables.  This  is  followed  by  association  between  background  and  perception  about

pigeon peas and intention to feed pigeon peas to school-aged children (5-12 years). Others

include  association  between  beliefs  and  attitudes  of  caregivers  with  intention  to  feed

pigeon peas to their school aged children (5-12 years); and association between intention of

feeding pigeon peas to their school-aged children and actual pigeon peas consumption. 

4.1 Characteristics of the Sampled School-aged Children and Caregivers

4.1.1 Age and sex of the children

Half of the sampled children (50.7%) were male while the rest (49.3%) were female (Table

1). Overall, mean age of the male children was 7.46 years (range of 5-12) while for the

female was 7.37 years (range of 5-12). 

 
Table 1: Age and sex characteristics of respondents
Variables Boys Girls
Frequency 70 68
Percentage 50.7 49.3
Mean (age in years) 7.4571 7.3676
Standard deviation 2.21775 2.01416

4.1.2 Marital status and relationship with the index child 

The  biggest  proportion  of  the  children  (Table  2)  lived  with  their  biological  mothers

(91.8%),  while  few were  cared  for  by  other  relatives  including  grandmothers  (4.6%),
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sisters (2.4%) aunts (0.575%) or step mothers (0.575%). The majority of the respondents

were in monogamous marriage (62.4%), while few were divorced (10.3%), polygamous

marriage (8.6%), not married (7.4%), separated (4.65%), widowed (4.575%) or co-habiting

(2.025%).

Table 2: Marital status and relationship with the index child 

X

4.1.3 Education level and household size

The respondents were asked the level of education acquired as it may affect their economic

status, the food choices and the food security status. It is also interesting to note that more

than a half of caregivers did not attend any formal education (58.3%) (Table 3).

Table 3: Education level of the Caregivers

Variables Mlali Moleti Laikala Chitego Overall
n= 37 n= 30 n= 44 n= 27 n=138

Relationship with the caregiver 
Mother 94.6 90 86.4 96.3 91.825
Grandmother 2.7 6.7 9.1 0.0 4.625
Sister 2.7 3.3 0.0 3.7 2.425
Aunt 0.0 0.0 2.3 0.0 0.575
Stepmother 0.0 0.0 2.3 0.0 0.575

Marital status 
Married – monogamous 51.4 73.3 54.5 70.4 62.4
Married – polygamous 0.00 13.6 13.6 7.4 8.65
Widow 2.70 0.0 4.50 11.1 4.575
Divorced 13.5 6.7 13.6 7.4 10.3
Separated 8.10 0.0 6.8 3.7 4.65
Co-habiting 8.10 0.0 0.0 0.0 2.025
Never married 16.2 6.7 6.8 0.0 7.425

Variables Mlali Moleti Laikala Chitego Overall
n= 37 n= 30 n= 44 n= 27 n=138

No school 43.2 63.3 45.5 81.5 58.3
Primary school 48.6 26.7 40.9 7.4 30.9
Secondary school 5.4 3.3 11.4 11.1 7.8
Tertiary education 2.7 6.7 2.3 0.00 2.9
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4.1.4 Income generating activity and ethnic group

The  majority  of  the  respondents  (84.6%) were  either  engaged in  farming  or  livestock

keeping, few engaged themselves in self-employed off-farm (9.4%), causal labourers on

farm (5%) and very few were salary employed (0.9%).Several  different ethnic groups

were represented of which Kaguru were the majority (61.9%) followed by the Rangi (26%)

and Gogo (12%) (Table 4).

Table 4: Income generating 
activity and ethnic 
groupXVariables Mlali Moleti Laikala Chitego Overall

n= 37 n= 30 n= 44 n= 27 n=138
Income generating activity
Farming (crop and livestock) 86.5 76.7 86.4 88.9 84.625
Salaried employment 0.00 0.00 0.00 3.7 0.925
Self-employed off farm 13.5 10 6.8 7.4 9.425
Casual labourer on farm 0.00 13.3 6.8 0.0 5.025

Ethnic group
Rangi 0.00 30 0.00 74.1 26.025
Gogo 0.00 6.7 34.1 7.4 12.05
Kaguru 100 63.3 65.9 18.5 61.925

4.1.5 Living arrangements and Main consumer of pigeon peas

The  majority  of  caregivers  lived  with  their  spouses  and  children  (48.3%).  The  main

consumer of pigeon peas among the surveyed households were reported to be all members

of household reported by an overall proportion of 95.2% (Table 5). 

Table 5: Living arrangements and 
reported main consumer of pigeon peas
XVariables Mlali Moleti Laikala Chitego Overall

n= 37 n= 30 n= 44 n= 27 n=138

Living arrangements

Husband with children 48.6 60 47.7 37.0 48.325

Husband, children and other relatives 5.4 20 11.4 25.9 15.675



26

Caregiver/mother and children 18.9 6.7 13.6 22.2 15.35
Caregiver/mother and children and other 
relatives 27 13.3 27.3 12.8 20.1

Main consumer of pigeon peas

Self 0.0 3.3 4.5 0.0 1.95

School going children (5-12years) 2.7 3.3 0.0 0.0 1.50

All household members 94.6 93.3 93.2 100 95.275

The elderly(above 60years) 2.7 0.00 2.3 0.0 1.25

4.1.6 Housing Type 

More than 60% of the respondents reported to be living in houses with bare floor, while

only 24.3% were of concrete (Table 6). Roofing with corrugated iron sheets was highly

adopted  in  almost  every  surveyed  household  (95.3%).  Walls  of  the  houses  where

respondents lived were made up of different materials including mud and wood (59.2%)

which was observed from the majority of the houses, cement (23.8%) and burnt bricks

(16.9%) as shown in Table 6.

Table 6: Housing type of the 
respondent XVariables Mlali Moleti Laikala Chitego Overall

n= 37 n= 30 n= 44 n= 27 n=138
Type of floor material for the main house
Terrazo/tiles 0.00 33.3 27.3 0.00 15.15
Cement/concrete 35.1 20 9.1 33.3 24.375
Bare floor 64.9 46.7 63.6 66.7 60.475

Roofing material for the main house

Corrugated iron/aluminium sheets 89.2 96.7 95.5 100 95.35
Bamboo 5.4 0.00 0.00 0.00 1.35
Grass/leaf thatched 2.7 0.00 2.3 0.00 1.25
Tembe 2.7 0.00 2.3 0.00 1.25

Type of wall material 
Cement 35.1 20.0 6.8 33.3 70.2
Mud 64.9 53.3 81.8 37 59.25
Bricks 0.00 26.7 11.4 29.6 16.9
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4.1.7 Main source of water and presence of a toilet facility

The majority of the respondents  (Table 7)  used piped water (84.8%) while others used

water  from other  sources  including  protected  dug  out  wells  (6.5%),  rain  tank  storage

(1.4%), borehole (2.2%) and village tap water (1.4%). On the other hand, the majority of

the respondents used pit latrines (86.9%), while others (11.3%) used shared toilets with

neighbours and very few reported to have flushing toilets (1.8%).



28

Table 7: Main source of water and presence of toilet facility

X

4.1.8 Asset ownership

The findings as presented in Table 8 indicate that very few of the surveyed respondents

owned a television set (7.75 %) or a refrigerator (0.9 %). Less than half of the respondents

owned a radio (25.8%). Half  of the respondents owned a mobile phone (52.5%) while

(30.4%)  reported  to  have  one  member  in  the  household  who owned  a  mobile  phone.

Majority of the respondents reported to have land for cultivation (95.9%) while a good

proportion also owned houses (87.8%), only 10.3% reported to be living in rented houses. 

Variables Mlali Moleti Laikala Chitego Overall
n= 37 n= 30 n= 44 n= 27 n=138

Source of drinking water
Piped water 89.2 63.3 90.9 92.6 84
Protected dug out well 0.00 30.0 0.00 0.00 7.5
Rain tank storage 2.70 0.00 0.00 3.7 1.6
Borehole 0.0 6.7 0.0 3.7 2.6
Village tap water 8.1 0.0 4.5 0.0 3.15

Presence of toilet
In house toilet 0.00 0.00 0.00 7.4 1.85
Use pit latrine 86.5 86.7 81.8 92.6 86.9
Use public toilet 13.5 13.3 18.2 0.00 11.25
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Table 8: Assets Ownership
XVariables Mlali Moleti Laikala Chitego Overall

(n = 37) (n = 30) (n = 44) (n = 27) (n =138)
Television 
Owned 2.7 6.7 6.8 14.8 7.75
Radio
Owned 10.8 36.7 22.7 33.3 25.875
Refrigerator
Owned 0.00 0.00 0.00 3.7 0.9
Land for cultivation
Owned 97.3 100 97.7 88.9 95.9
House ownership
Owned 83.8 90 88.6 88.9 87.825
Rented house or for relative 
Owned 13.5 10.0 6.8 11.1 10.3
Household members with mobile 
phone
None 70.3 56.7 56.8 29.6 53.35
One 16.2 40 25 40.7 30.475
Two 13.5 0 11.4 14.8 9.900
More than two 0.00 3.3 6.8 14.8 6.225
Mobile phone (caregiver)
Owned 37.8 43.3 47.7 81.5 52.575

X

4.2 Reliability of Constructs

Cronbach’s α is a measure of internal consistency between items which shows how closely

related a set of items are as a group. It is also considered to be a measure of scale reliability

(i.e. how well a test can measure what it is supposed to measure). Cronbach’s α coefficients

demonstrated high reliability of the constructs with values ranging from 0.70 to 0.88 Table

9. Three constructs (Control belief, Intention and Behaviour) consisted of only one item in

each, and therefore the reliability analyses was not carried out for these constructs. The

median score for each construct ranged from 3 (external control beliefs) to 69 (attitudes

towards  behaviour).  The high  value  of  a  median  score  in  comparison to  the  range of

possible score showed that most respondents tended to agree with that particular statement.
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Table 9: Internal consistence and Median score of the constructs (n=138)

Construct  
Number of

items Cronbach α
Median
Score

(25th-
75th) Range

Knowledge 12 0.851 24 (19;30) 12;36

Perceived susceptibility 4 0.756 5.5 (4;8) 4;12

Perceived severity 9 0.88 21 (15;24) 9;27

Health value 9 0.704 25 (23;27) 9;27

Health behaviour identity 7 0.7 17 (15;18) 7;21

Perceived barriers 17 0.78 30 (24;36) 17;51
Attitudes toward 
behaviour 27 0.775 69 (65;74) 27;81

External control beliefs 1 ₋
Cues to action 10 0.834 16 (13;22) 10;30

Subjective norms 18 0.846 41 (35;48) 18;54

Intention 1 ₋

Behaviour 1 ₋

4.3  Correlation between the Intention to Consume Pigeon peas and Actual Pigeon 

peas Consumption

The findings on correlation between intention and actual consumption as presented in

Figure 1 shows that 58.7% of the caregivers that feed pigeon peas to their school aged

children two or more times a week in the last month before the survey, whereas 57.2% had

the intention to feed pigeon peas to their school aged children two or more times a week in

the coming month. In the same respect, 7.2% did not feed pigeon peas to their school aged

children in the past month while 5.1% indicated to have no intention to feed pigeon peas

to their school aged children in the next month. Results in Figure 4 also indicate that the

intention to feed pigeon peas to their school aged children was significantly correlated

with the actual pigeon peas consumption (rs = 0.263; P= 0.002).

The assessment of the frequency of consumption of pigeon peas based foods among the

respondents revealed that pigeon peas based foods were in different forms, the common

ones being eating pigeon peas as a relish or accompaniment to a main dish such as stiff
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porridge (ugali) or rice; but pigeon peas could also be mixed with rice, a dish known as

‘mseto’, or cooked with maize grains in a dish known as ‘kande ya mbaazi’.

Results  in  Figure  2  shows  the  frequency  of  consuming  pigeon  peas  based  dishes.

Consumption of pigeon peas as a relish only for 4-5 times in seven days was reported by

37.7% of the respondents compared to 21.7% and 14.5% of mseto and kande ya mbaazi,

respectively.   Comparison  of  the  same  dishes  showed  that  65.2%  reported  to  have

consumed kande ya mbaazi once in seven days while 62.3% and 23.2% consumed pigeon

peas in form of mseto and relish respectively. Other frequencies of consumption are also

shown in Figure 2.

For the sake of comparison with pigeon peas consumption, the frequency of consuming

other foods that are sources of protein and iron was also assessed. The foods included

meat, milk, eggs, beans, maize, rice, sunflower seeds, porridge with groundnuts or soy

beans, and green vegetables. According to the results in Figure 3, other sources of protein

and iron that are mostly consumed in the study area included beans, dairy foods, meats,

rice, groundnuts and green vegetables.
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Figure 2: Comparison of intention to consume pigeon peas in the coming month and 

consumption behaviour (pigeon peas) in the last month (n=138)
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Figure 3: Consumption of Pigeon peas based foods in the past seven days before 
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Figure 4: Consumption of foods that are sources of Protein and Iron in the past seven 

days before the survey day

4.4 Relationship of Various Constructs and Intention to Feed Pigeon Peas

Mann-Whitney test was used to compare mean scores between two groups of respondents

one with low intention to feed pigeon peas to their school-aged children and the other with

high intention. Items that are considered to be important in the constructs are the ones with

significant P-values of P less than 0.05. According to the combined model of the TPB and

HBM (Figure 5), three constructs were tested for their relationship with the intention to

consume pigeon peas. The three constructs are namely the External factors, Beliefs and

Attitudes and Background and Perception. The results for the tests of each of these aspects

is reported in the following sub-sections.

4.4.1 External factors

The findings on external factors as presented in Appendix IV indicated that the three items

out of ten items that were included for Cues to Action showed significant relationships  with

the  intention  to  feed  pigeon  peas1.  Under  the  Subjective  Norms  only  two  items  were

significant, both of which were related with advice from a medical profession (doctor or

nurse advice) showing that doctors and nurses advices were highly valued.

4.4.2 Beliefs and attitude 

The findings  on the  Belief  and attitude  construct  consists  of  3  sub-constructs,  namely

Health behaviour identity,  Perceived barriers and Attitudes towards behaviour,  revealed

11The three items are namely: Illness/sickness of my child makes me want to use pigeon peas; My child 
suffering from anaemia makes me want to use pigeon peas; and a shortage of food makes me want to feed my
child with pigeon peas.
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that the respondents considered two items  to be significantly important (P= 0.02) for the

Health behaviour identity Appendix V. The two items are all related with recognizing the

importance of consuming iron-rich foods and pigeon peas for improving child’s cognitive

development or intelligence. On the Attitude towards behaviour (consumption of pigeon

peas), seven out of more than twenty items that were assessed, proved to have significant

relationship with the intention of feeding pigeon peas to school-aged children. The items

were related with pigeon peas having good taste, being nutritious, considered a traditional

staple  food,  helps  to  attain  adequate  weight  for  age,  stimulates  bowels  movement  and

therefore  helps  to  avoid  constipation,  and  that  it  requires  shorter  cooking  time  and

therefore  saves  fuel.  On  the  other  hand,  none  of  the  included  items  of  the  Perceived

barriers were considered to be important in influencing the intention of respondents to feed

pigeon peas to their school-aged children. 

4.4.3 Background and perception 

According  to  the  combined  model  of  TPB and  HBM (Figure  4)  the  Background  and

Perception  construct  consists  of  4  sub-constructs,  namely  Knowledge,  Perceived

susceptibility, Perceived severity and Health value, which were all tested in this study for

their relationship with the intention to feed pigeon pea to school-aged children. Results on

background and perception as presented in Appendix VI show that none of the included

items for Knowledge, Perceived susceptibility or Perceived severity constructs showed any

significant relationship at P < 0.05 with the respondent’s intention to feed pigeon pea to

their  school-aged children.  However,  one item of the Health value construct  showed a

significant relationship (Appendix VI).  The item is based on the perception that iron is

important for activeness of the child. 
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4.5   Interaction of Different Variables in Influencing the Feeding and Intention to 

Feed Pigeon peas

4.5.1 Bivariate correlation

Bivariate correlation is used to determine the relationship between two different variables,

to  show how much  one  variable  will  change  when  the  other  changes.  Most  bivariate

correlations  with  the  ‘Behaviour  Intention’ were statistically  significant,  except  for  the

‘Attitudes towards behaviour’ together with all the 3 constructs of the ‘External Factors’

(i.e.  Subjective  norms,  Control  beliefs  and  Cues  to  action)  as  illustrated  in  Figure  5.

Statistically  significant  correlations  were  found  in  the  group  of  ‘Background  and

Perception’  (all  the  4  constructs  i.e.  Knowledge,  Perceived  susceptibility,  Perceived

severity and Health value) with ‘Health Behaviour Identity’.

Within the ‘‘Belief and Attitude’’ group of constructs, Health Behaviour Identity showed

significant  correlation  with  Attitude  towards  behaviour  (rs  =  0.513,  P  <  0.000)  and

perceived  barriers  (rs  =  -0.33,  P  <0.000).  Perceived  barriers  correlated  (rs  =  0.646,

P <0.039) significantly with the Behaviour Intention. Caregivers’ intention to give pigeon

pea to their school-aged children correlated significantly (rs = 0.263, P < 0.002) with the

Behaviour (actual giving pigeon pea to their school children) as depicted in Figure 5.
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Figure 5: A combined model of the Theory of Planned Behaviour and Health Belief 

Model with Spearman correlation coefficients among related constructs. 

Source: Adapted from Sun et al., 2006. 

                 Key: **P < 0.01 (2-tailed)

4.5.2   Multiple regression analysis

Multiple  regression  is  used  to  explore  the  predictive  ability  of  a  set  of  independent

variables on one continuous dependent measure. The analysis can also be used to compare

the  predictive  ability  of  particular  independent  variables  and  to  find  the  best  set  of

variables to predict a dependent variable. Predictor variables contributed to the outcome

variables for models 1– 4 as shown in Table 10. Multiple regression analysis was used to

predict the variables in each of the 4 models. Health value (β=0.485, P<0.000) in Model 1

was a significant predictor of the Health Behaviour Identity. Attitude towards behaviour

(β= 0.206,  P< 0.035) was a significant predictor of the Behaviour Intention (care givers

intention to feed pigeon peas to their school-aged children) in Model 2, while none of the
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variables  in  the  External  Factors  (Model  3)  were  significant.  Model  4 shows that  the

intention to consume pigeon peas was a significant predictor of pigeon peas consumption

(β= 0.254, P< 0.003). The interaction term between Intention and Perceived barriers was

also significant (β= 0.268,  P< 0.001) indicating that Perceived barriers did modulate the

association between intention and consumption.

Table 10: Multiple regression analysis with Health Behaviour Identity (Model 1) and 

Behavioural Intention (Models 2 and 3) and Behaviour or actual 

consumption (Model 4) as dependent variables (n=138)

Models a Standardized
ᵝ p R2 Adjusted

R2

Model 1
Dependent variable: Health Behaviour 
Identity

0.28 0.229

Knowledge 0.103 0.274
Perceived susceptibility -0.290 0.702
Perceived severity 0.000 0.995
Health values 0.485 0.000
Model 2
Dependent variable: Intention to consume 
p.pea

0.067 0.054

Health behaviour identity 0.068 0.48 0
Perceived barriers 0.063 0.453
Attitudes toward behaviour 0.206 0.035
Model 3
Dependent variable: Intention to consume p. 
pea

0.049 0.06

External control beliefs -0.120 0.158
Cues to action 0.154 0.125
Subjective norms 0.070 0.486
Model 4
Dependent variable: Behaviour (Actual 
consumption of pigeon peas)

0.069 0.056

Perceived barriers -0.092 0.270
Intention to consume pigeon peas 0.254 0.003
Perceived  barriers  +  Intention  to  consume
pigeon peas 0.268 0.001 0.138 0.109
a All models are adjusted for age, caregivers education and interviewer effect
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CHAPTER FIVE

5.0 DISCUSSION

5.1 Overview

The aim of this study was to identify and investigate factors that predict the intention of

care givers living in Kongwa District in Tanzania to feed pigeon peas to their school-aged

children  (5-12  years). Multiple  regression  analysis  revealed  that  higher  intention  to

consume  pigeon  peas  was  directly  associated  with  a  positive  attitude.  Intention  was

impacted  indirectly  by  health  behaviour  identity  through  attitudes  towards  behaviour.

Health behaviour identity on its turn was especially associated with women’s health value.

Finally,  the  association  between  intention  and  behaviour  was  lower  when  perceived

barriers were higher. 

The combined model of the TPB and HBM (Sun et al., 2006) was used for identification of

the factors. The TPB is based on an important underlying assumption that the best predictor

of behaviour is a person’s intention to perform (or not to perform) that behaviour.  Indeed,

intention was significantly correlated with behaviour in the present study. 

5.2 Intention to Consume and Actual Consumption of Pigeon Peas

The present study confirmed the results of previous studies stating that behaviour is mainly

determined by a related intention. However, behaviour was measured by self-reporting and

not by measuring actual pigeon peas consumption.  Self-reporting of dietary intake can be

biased by social approval, especially when correct answers are known (Hebert et al., 1995).

As in the present study bias was observed when the respondents knew the goal of the
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research in advance, as it was the second phase of the project and it was very clear to them

in the first phase what the project is about, hence majority gave the satisfactory responses.

If  the  respondents  thought  that  pigeon  peas  is  good,  it  will  be  likely  that  they  have

overestimated  rather  than  underestimated  their  pigeon  peas  consumption  due  to  their

expectations from the project.

Self-reporting during the interview, the number of caregivers who intended to consume

pigeon peas two or more times a week was slightly lower than those consuming pigeon

peas two or more times a week in the past month, indicating that more than half of the

caregivers consume pigeon peas weekly compared to those who intended to consume in the

coming month.

Frequency of pigeon peas consumption in the area was attributed by a number of factors

such as  economic status and food taboos.  Occupation affects  the economic status  of a

person directly and studies have shown that low income is associated with food insecurity

(Ivers and Cullen, 2011).  Majority of the caregivers depended on farming as their major

source of food and income.   From the study it was observed that pigeon peas was one

among the traditional foods in the area during the early ages where one respondent said

that:

 “…before  the  Indian  market  was  introduced,  pigeon  peas  was  highly

consumed by our grandparents as a traditional food, and believed to cure

dry throat, but now it is consumed in very low amount compared to the past

as it is seen more of a cash crop than food crop, because of the India market

which has now collapsed. The situation is even worse currently as the crop

is considered to be food for the poor…” (Respondent in Laikala village).
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In the study, it is observed that pigeon peas can be consumed in three different forms as a

relish,  a mixture of  pigeon peas and maize  (so called  kande ya mbaazi) and pigeon peas

and rice (mseto). Majority of the caregiver’s households consumed pigeon peas as a relish

accompaniment to stiff porridge/ugali or rice for about four to five times a week. Unlike in

other countries where pigeon peas is processed and prepared into different products such as

cookies and biscuits (Okpala and Okoli, 2011, Adeola and Ohizua, 2018), there is hardly or

no processing at all of pigeon peas in Tanzania.

Based on protein and iron rich foods, consumption of cereals, legumes, fruits and green

vegetables was consumed in low amount together with animal proteins. Similarly, a study

conducted in Dodoma by Makori et al. (2018) revealed that animal source foods were the

least consumed by children. This indicates that majority of the households do not consume

foods of  animal  origin probably  due to their  low economic status,  i.e.  poor purchasing

power.  The staple food in the community is maize in the form of Ugali and is mainly

consumed with beans and vegetables. The findings of this study also agree with another

study done in Burkina Faso in 2010 which found that the common diet included cereals

(98.6%) and leafy vegetables (87.1%) (Becquey and Martin-Prevel, 2010). 

5.2 Internal Factors with Intention to Consume Pigeon Peas

Concerning the internal  factors,  the study showed that  attitude measures  were the best

predictor of intention to consume, confirming the findings of Nejad et al. (2015). The most

important items reported within positive attitude were: pigeon peas has a good taste, it is

important and nutritious food for children, it can be soaked, it is a traditional staple food,

helps children attain adequate weight for age, and stimulates bowels movement. Taste was

not one of the factor hindering pigeon peas consumption where the results are contrary
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with the findings reported by Zavinon and Sagbadja (2019).  Undesirable characteristics

cited by the farmers included bad taste and very long cooking time.  Studies by Onwuka

(2006) and Fasoyiro  (2005) reported that soaking and cooking method reduced cooking

time, therefore encouraging individuals to intend to consume pigeon peas.

Health behaviour identity was significantly correlated with attitude towards behaviour, for

the attitude,  this indicates that caregivers will evaluate the consequence of pigeon peas

consumption more positively, when they agree that pigeon peas is good for them and their

household member. Sun et al. (2006) also found a significant positive correlation between

health behaviour  identity  and the attitude towards  pigeon peas.  Items considered to be

significant were: 

“Food that contain iron is one of the best thing that I can do give to my

child to improve his/her cognitive development” and “Giving pigeon peas is

one of the best thing I can do for my child to improve her/his intelligence”.

In  the  present  study,  health  value  turned  out  to  be  a  significant  predictor  for  health

behaviour  identity.  Hence  whether  caregivers  think  that  pigeon  peas  is  good  for  their

children it is influenced by the health value perceptions, as they were very sensitive with

their children’s health and well-being rather than the knowledge about the nutritive content

of pigeon peas or the susceptibility and severity to protein and iron deficiency. Sun et al.

(2006) also reported similar findings in his study that  health value  was highly correlated

with health behaviour identity for the rural subjects. The study done by Fanou-Fogny et al.

(2011) noted  that  heath  value  was  highly  correlated  with  health  behaviour  identity.

However,  knowledge,  perceived  severity  and  perceived  susceptibility  were not

significantly correlated with health behaviour identity. It should be noted that Fanou-Fogny

et al. (2011) had performed simple correlation analyses and multiple regression analyses,
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which  is  similar  to  the  current  study,  but  Sun  et  al.  (2006)  only  performed  simple

correlation analyses.  

5.3 External Factors with Intention to Consume Pigeon Peas

Concerning the external factors,  subjective norms significantly predicted the  intention  to

consume  pigeon  peas.  Individual’s  behaviour  is  highly  influenced  by  the  community

members. Within the construct, especially the Opinions of the doctor and the nurse were

the most important items included in this study. This applies to both urban and rural setting

that the doctors and nurse’s advice is mostly valued and respected and also significantly

influence the behavior of the individual. The present results confirmed the findings of Rah

et al.,  2004 who showed that the subjective norms were correlated with the behavioral

intention but predicted it more weakly than the attitudes.

Sun et al. (2006) in their original model, omitted the construct subjective norms from the

model because they considered the questions to be too complicated for rural women to

understand.  In  the  context  of  Africa,  extended  family  can  very  much  influence  the

behaviour of an individual, and may not allow someone to exercise his/her opinion but

doing what other are actually doing (McClenahan  at el., 2007), However, the construct

subjective norms  were included in the model in the present study, which appeared to be

operative  as  they  valued  the  doctors  and  nurse’s  opinion.Thus,  nutrition  education

regarding  pigeon  peas  should  first  address  positive  attitudes,  but  also  influencing  the

beliefs of doctors and nurses about pigeon peas consumption would be an important step

for the promotion of pigeon peas consumption.

Cues  to  action  (from  external  factors),  three  items  were  significantly  associated  with

intention to consume pigeon peas, namely:  Illness/sickness of my child makes me want to
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use pigeon peas, my child suffering from anaemia makes me want to use pigeon peas and

shortage  of  food  makes  me  want  to  feed  my  child  pigeon  peas.  Caregivers  are  very

concerned with the health of their children as majority are not educated and they are not

aware of the nutritional benefits of pigeon peas but they can still feed them in order to

prevent diseases.  

It  is  interesting  to  note  that  more  than  half  of  caregivers  did  not  attend  any  formal

education.   As level of education can affects food choices and also affects the economic

status as it is a determinant of the occupation of a person. The same finding was reported

by NBS (2014) that a significant proportion of rural women in Tanzania still had no formal

education. The low levels of education observed may be due to the early marriages for the

caregivers in  the  study  area.  Nyange  (2016) reported  that cultural  practices  such  as

initiation ceremonies, commonly known as “Kumnema mwali” (meaning mentoring a girl

on  how to  become a  good wife) and female  genital  mutilation  (FGM) were  the  most

important factors contributing to school drop out in the study area. Similar findings have

been reported  in  different  studies  done in  Tanzania  (Hakielimu,  2010;  Mtewele,  2012;

Magesa et al., 2014).  Therefore if women could have a better understanding of nutrition

content of pigeon peas and how it  associates with child’s health it would have help to

reduce nutritional related problems like PEM and ID.

A 5-points Likert scale was used as response scale in the questionnaire. An important issue

is whether cultural groups differ in the way they respond to Likert scales, and especially

whether  such differences  affect  the  conclusions  reached.  In  some cultures,  the  idea  of

measuring something on a scale is unfamiliar (Harzing, 2009; Lee, 2002). In the present

study, it was a bit challenging to clarify the scale to the caregivers as a large proportion

were illiterate and it took time to clarify the scale before attempting to ask the questions,
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and sometimes they still could not respond to the extreme responses, and rather opted to

say agree or disagree.

It was noted that before pigeon peas was promoted in Kongwa as a nutritious and healthy

food, there existed a popular belief in the area that the roots of a pigeon peas plant were

good as traditional medicine for people with dry throat. Such beliefs were not surprising

because  also  in  Oman  people  believe  that  pigeon  peas  seeds  are  good  medicine  for

treatment of different chronic diseases (Al-Saeedi and Hossain,  2015), probably due to

their high contents of total phenols, flavonoids and antioxidant activity.
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CHAPTER SIX

6.0 CONCLUSION, AND RECOMMENDATIONS

6.1 Conclusion

There are different factors influencing one’s consumption. This study was able to identify

factors that were considered to be important in predicting pigeon peas consumption among

school-aged children in Kongwa. The factors include health values, subjective norms and

attitude towards behaviour. Furthermore health consequences of pigeon peas consumption

should be emphasized in order to stimulate a positive attitude. Finally the reduction of the

barriers to consume pigeon peas will encourage those intending to actual consumption.

Lastly, income was a leading challenge as the majority of the caregivers were farmers and

do not have high savings hence they could not consume pigeon peas and wanted to sell it to

obtain money to support other activities as buying uniforms for the children and other

foods that can complement pigeon peas.

 

6.2 Recommendations

Based on the results obtained, the study recommends the following:

i. The government through the Ministry responsible for health should strengthen

provision of nutrition education through the use of health workers (doctors and

nurses)  at  the  grass  root  level  as  their  advices  are highly  valued  in  the

community. Nutrition education should include health benefits of consuming

various food items such as pigeon peas and other locally available foods. It may

be necessary to have a training of trainers (ToTs) initiatives whereby healthy
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workers,  and  especially  community-health-workers  (CHWs),  can  be  well

trained on how to give nutrition education.
ii. Caregivers and other community members should be encouraged to form social

groups which will help them to solve various economic and social issues that

deal with nutrition related problems. Such problems include wrong perception

or  misconceptions  about  eating  certain  foods  and  lacking  awareness  about

potential nutritious foods. 
iii. Formulation of new products that are acceptable by the people, which can be as

main dishes or snacks. Given the great nutritive potential of pigeon peas, the

formulated foods should target  all  the age groups in  the population such as

complementary foods for the infants and young children,  snacks for school-

aged children and adults, as well as family general meals.
iv. As  part  of  long-term  plan,  efforts  should  be  made  by  researchers  and

development partners  to design and promote consumption of pigeon peas in

urban areas,  to help improve economy and household food security  of rural

farmers who cultivate pigeon peas.
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Appendix 4:   Results of Mann-Whitney tests for comparing various items included 

for the External Factors construct between low and high intention 

respondents 

Variable Mean Scores P- value
Low

intention

High

intention

External control belief
I am the one who decides my child should consume 

pigeon peas    51.00 87.00 0.255

Cues to action
Ramadan, harvest time or women meetings make my 

child want to eat pigeon peas 65.25 71.99 0.270
My child likes to eat pigeon peas when we go out to a 

restaurant 68.29 70.21 0.735
I comply with the doctors, clinicians or health workers 

advice to give pigeon peas to my child 64.06 72.69 0.099
Illness/sickness of my child makes me want to use pigeon 

peas 60.07 75.03 0.010
My child suffering from anaemia makes me want to use 

pigeon peas 61.22 74.36 0.019
A shortage of food makes me want to feed my child with 

pigeon peas 61.97 73.91 0.053
People around me using pigeon pea makes me want to 

feed pigeon peas to my child 71.01 68.61 0.671
Pigeon peas sellers and marketers make me want to buy 

pigeon peas 66.94 71.00 0.467

The media makes me want to buy pigeon peas 69.05 69.76 0.900
The training in the community makes me want to feed my 

child pigeon peas 66.56 71.22 0.447

Subjective norms
My husband gives me the advice to feed pigeon peas to 

my child 66.26 71.40 0.400

The advice of my husband is important to me 70.25 69.06 0.823
My mother-in-law advices me to feed pigeon peas to my 

child 64.65 72.34 0.195
The advice of my mother in law is important to me 66.28 71.39 0.372
My mother advises me to feed pigeon peas to my child 69.17 69.70 0.931
Advice from my mother is important to me 67.27 70.80 0.380
My friend(s) advise me to feed pigeon peas to my child 67.97 70.40 0.694

The advice of my friend(s) is important to me 64.24 72.59 0.155
My child’s teacher(s) give me the advice to feed my child 

with pigeon peas 67.08 70.92 0.498

The advice of my child’s teacher(s) is important to me 66.19 71.44 0.273
My nurse advices me to feed pigeon peas to my child 60.32 74.88 0.020
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The advice of my nurse is important to me 65.72 71.72 0.104
Doctors give me the advice to feed my child with pigeon 

peas 62.38 73.67 0.067

The advice of the doctors is important to me 64.57 72.39 0.010
My village leaders give me advice to feed my child with 

pigeon peas 65.98 71.56 0.350

The advice of my village leaders is important to me 70.20 69.09 0.784
My religious leaders gives me advice to feed my child 

with pigeon peas 65.91 71.60 0.331

The advice of my religious leaders is important to me 68.99 69.80 0.851
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Appendix 5: Results of Mann-Whitney tests for comparing various items included for 

the Belief and Attitude construct between low and high intention 

respondents 

Variable Mean Scores

 
Low

intention
High

intention P-value

Health Behaviour Identity

Giving pigeon peas is one of the best things that l can do for my child 71.32 68.43 0.338
Giving pigeon peas is one of the best things that I can do for my
family members 70.91 68.67 0.433
Food that contain iron is one of the best thing that I can do give to my
child to improve his/her cognitive development 60.85 74.57 0.023
Giving pigeon peas is one of the best thing I can do for my child to
improve her/his intelligence 61.73 74.06 0.026
Giving pigeon peas is one of the best thing I can do for my child to
improve her/his health 67.13 70.89 0.349
Giving pigeon peas is one of the best thing I can do for my child for
her/his survival 67.08 70.92 0.373

Perceived Barriers

I worry about the  availability of pigeon peas on the market  70.14 69.13 0.865

I worry about the price of pigeon peas on the market 64.54 72.41 0.202

Pigeon peas requires a long soaking period of time before cooking. 64.9 72.2 0.194

I worry about the time required for processing pigeon peas 69.99 69.21 0.898

I worry about peas being contaminated with stones, gravels 67.14 70.89 0.546

Pigeon peas are easily prone to insect attack  such as weevils 70.40 68.97 0.780
My  child  complains  about  the  feeling  of  uneasiness  after  eating
pigeon peas 69.28 69.63 0.939
My child complains  about  having  a  problem with  flatulence  after
eating pigeon peas 64.70 72.32 0.122
I worry about chemicals used by farmers to control field and storage
pests of pigeon peas 68.38 70.16 0.766
These  chemicals  have  implications  on  one’s  health  especially
children 71.58 68.28 0.599

Pigeon peas are expensive in the rainy season than the dry season 71.65 68.24 0.559

I worry about the availability of fuel required to cook pigeon peas 67.77 70.51 0.656

I worry about the quantity of fuel required to cook pigeon peas 62.66 73.51 0.082
I worry about the availability of ingredients used to prepare pigeon
peas relish 67.06 70.93 0.534

I am worried because the variety I prefer is not readily available 64.49 72.44 0.201

It is not easy to store/preserve pigeon peas 73.01 67.44 0.361

Attitudes Towards Behaviour

Pigeon peas has a good taste 66.94 71.00 0.023

Pigeon peas has a bad smell 64.50 72.43 0.116

My child prefers foods that taste good 70.87 68.70 0.446

Pigeon peas has a bad colour 65.51 71.84 0.158

Pigeon peas cause ulcers 73.12 67.38 0.154
Pigeon peas are not easily digestible in my child digestive system
after consumption 71.72 68.20 0.464

It is necessary for my child to eat something that is easily digestible 71.02 68.61 0.609

Pigeon peas do not require a long boiling time after soaking 73.71 67.03 0.281
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The shorter boiling time makes me want to feed pigeon peas to my
child 61.38 74.26 0.027

Pigeon peas is a nutritious legume 65.91 71.60 0.247

It is important to me to feed my child with foods that are nutritious 63.99 72.73 0.026

Pigeon peas creates variety in my child’s meal 63.41 73.07 0.120
It is important for me to feed my child something that creates variety
in his/her meal 64.70 72.32 0.122

Pigeon peas is an example of a traditional staple food 63.25 73.16 0.030

It is important for me to feed my child with traditional staple foods 64.49 72.44 0.065
Feeding my child with pigeon peas helps to have adequate weight for
age 60.09 75.02 0.003

It is important for me that my child has adequate weight for her age 65.57 71.80 0.059
Giving  pigeon  pea  to  my  child  helps  to  prevent  blood  shortage
(becoming anemic) 66.75 71.11 0.479
It  is  important  to  feed  my  child  with   foods  that  prevent  blood
shortage 67.46 70.70 0.526
Feeding  my  child  with  pigeon  peas  helps  stimulate  free
bowels( prevents constipation) 61.85 73.98 0.049

It is important that I give foods that stimulate free bowels to my child 72.25 67.89 0.332

My child does not enjoy eating pigeon peas 63.34 73.11 0.095
It is important for me to feed my child with food that he/she enjoys
eating 67.98 70.39 0.291

My child enjoys eating pigeon peas with maize such as kande 65.74 71.71 0.237
It is important for me to feed my child pigeon peas with maize such
as kande 65.78 71.68 0.211

My child enjoys eating pigeon pea with rice such as (mseto) 69.87 69.28 0.904
It is important for me to feed my child pigeon peas with rice such as
mseto 66.97 70.98 0.435
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Appendix 6: Results of Mann-Whitney tests for comparing various items included for 

the Background construct between low and high intention respondents 

Variable Mean Scores
P-

value
Low

intention
High

intention
Knowledge
Food is important for the health of my school age child 71.14 68.54 0.297

Food can prevent low weight in my school child 65.94 71.59 0.351

Food can prevent shortage of blood in my school child 73.21 67.33 0.986

Pigeon peas contains high levels protein 69.57 69.46 0.163

Pigeon peas contains high levels of iron 64.48 72.44 0.854

Protein is important for the growth of my school child 68.83 69.89 0.362

Iron is important for the health of my school child 65.98 71.56 0.753
Protein can prevent my school child from becoming 
underweight 70.70 68.80 0.715

Iron can prevent shortage of blood in my school child 68.19 70.27 0.229
Pigeon peas can prevent my school child from becoming 
underweight 64.85 72.22 0.854
Pigeon peas can prevent shortage of blood in my school 
child 70.20 69.09 0.528
Intestinal worms can cause shortage of blood in my school 
child 67.15 70.88 0.341

Perceived susceptibility

My school child suffers easily from weight loss 68.30 70.20 0.753
My school child  becomes disinterested in his environment 
easily 70.48 68.93 0.795

My school child suffers easily from shortage of blood 65.05 72.11 0.134

My school child becomes weak and tired easily 67.85 70.47 0.651

Perceived severity
Protein deficiency plays a role in the weight of my school 
child 70.75 68.76 0.747
Iron deficiency plays a role in my child suffering from 
shortage of blood 67.15 70.88 0.523
Iron deficiency plays a role in my child disinterested with 
the environment 65.80 71.67 0.282
Shortage of blood plays a role in the growth of my school 
child 66.32 71.36 0.396
Shortage of blood plays a role in the intelligence of my 
school child 66.60 71.20 0.432
Shortage of blood can make my school child perform 
poorly in school 66.74 71.12 0.451
Shortage of blood can make my school child weak and 
tired all the time 68.76 69.93 0.819
Poor growth  can increase the chances of death of my  
school child 67.80 70.49 0.626
Shortage of blood  can increase the chances of death of my 
school child 66.91 71.02 0.445
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Health value

The health of my school child is very important to me 70.64 68.83 0.429

The weight of my school child is important to me 68.91 69.84 0.728

The growth of my school child is important to me 69.27 69.63 0.875

The intelligence of my school child is important to me 68.29 70.21 0.283
The school performance of my school child is important to 
me 68.77 69.93 0.574

It is important that my school child is strong all the time 66.76 71.10 0.129

The survival of my children is important to me 68.81 69.90 0.595

Iron is important for the cognitive development of my child 62.70 73.49 0.080

Iron is important for the activeness of my school child 62.01 73.89 0.050
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Appendix 7:  Food frequency questionnaire

 (Put (√) where appropriate).

During the last 7 days, how many times did your school aged  child consume the 

following foods:

Dairy foods 
 0   1   2 - 3   4 - 5   > 6   

Can’t remember

Fish & sardines 
 0   1   2 - 3   4 - 5   > 6   

Can’t remember

Eggs 
 0   1   2 - 3   4 - 5   > 6   

Can’t remember

Maize
 0   1   2 - 3   4 - 5   > 6   

Can’t remember

Rice 
 0   1   2 - 3   4 - 5   > 6   

Can’t remember
Wheat or food products made from wheat 

such as chapatti, maandazi, bread

 0   1   2 - 3   4 - 5   > 6   

Can’t remember

 Pigeon peas
 0   1   2 - 3   4 - 5   > 6   

Can’t remember

Peas 
 0   1   2 - 3   4 - 5   > 6   

Can’t remember

Beans stew
 0   1   2 - 3   4 - 5   > 6   

Can’t remember

Cowpeas stew
 0   1   2 - 3   4 - 5   > 6   

Can’t remember

Soybeans 
 0   1   2 - 3   4 - 5   > 6   

Can’t remember

Groundnuts 
 0   1   2 - 3   4 - 5   > 6   

Can’t remember

Sunflower seeds  
 0   1   2 - 3   4 - 5   > 6   

Can’t remember

Meat  ( poultry, beef, goat)  0   1   2 - 3   4 - 5   > 6   

Can’t remember

Organs (liver, kidney)
 0   1   2 - 3   4 - 5   > 6   

Can’t remember
Mixed peas and maize (Kande ya njegere)  0   1   2 - 3   4 - 5   > 6   

Can’t remember
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Mixed beans and maize (Kande ya 

maharage)

 0   1   2 - 3   4 - 5   > 6   

Can’t remember
Mixed cow peas and maize (Kande ya 

mbaazi)

 0   1   2 - 3   4 - 5   > 6   

Can’t remember
Mixed maize and soya (Kande ya soya)  0   1   2 - 3   4 - 5   > 6   

Can’t remember
Porridge that has soya  0   1   2 - 3   4 - 5   > 6   

Can’t remember
Porridge that has beans  0   1   2 - 3   4 - 5   > 6   

Can’t remember
Porridge that has groundnut  0   1   2 - 3   4 - 5   > 6   

Can’t remember

Mixed rice and  pigeon peas (Mseto) 
 0   1   2 - 3   4 - 5   > 6   

Can’t remember
Green vegetables such as mchicha, 

mlenda, mnafu, matembele, sukumawiki, 

spinach

 0   1   2 - 3   4 - 5   > 6   

Can’t remember

Fruits rich in vitamin C (oranges, lemon, 

lime, baobab)

 0   1   2 - 3   4 - 5   > 6   

Can’t remember

Remark Section

………………………………………………………………………………………………



70

Appendix 8:  This questionnaire is designed to identify factors predicting pigeon peas

consumption  among  school  aged  children  (5-12  years)  in  Kongwa

district, Dodoma region. It will be administered to the caregivers with

school aged children (5-12 years)

All information will be treated as confidential and anonymity is assured. Please provide 

frank/correct answers to the following questions.

Fill in this box after your first visit (check the boxes):

Additional remarks: 

……………………………………………………………………………

Instructions for the Interviewer:

Please fill in your name, the date and time, and the respondent number on top of each page.

During the interview, please follow the following instructions:

 Ask the questions exactly as they are written; do not give examples or 

clarification. 

 Ask the questions in the same order as given.

 Ask all questions; do not skip questions. If an answer is not clear, repeat the 

question kindly or ask for clarification. 

Questionnaire Code Number: …………………...
Interviewer’s name: ……………………………..
Date and time of first visit: ….…………………..
Respondent number: …………………………….
Page: ……………………………………………

The interview is:

 Completed           hand in the questionnaire to supervisor

Not completed   report to supervisor
 If not completed:  Reason: …………………….………
 Date and time new visit: ……………………………………

 Not performed   report to supervisor
 Not performed, because:       Respondent not at home 

Respondent refused:  Respondent not capable
                                     Respondent moved
                                     Different, namely: ……………………

 New visit: Date and time, second visit: …………..

                        Data and time, third visit: ……………..
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 Give the respondent the time to think; insert a short moment of silence if 

necessary. 

 Stay neutral to the responses of the respondent. 

 Record answers immediately.

 Write any remarks down at the remark section on the last page.

 Answer questions of the respondent frankly. 

Introduction

Interviewer: Begin by introducing yourself and explain why you want to do an interview 

“I am ……… from …. and I would like to ask you some questions about pigeon peas. Ask

if she knows pigeon peas, If not, then you do not perform the interview. The questions

will take … minutes. The research will help us to understand more about the consumption

of  pigeon  peas,  and  is  important  to  improve  the  health  of  school  aged  children.  The

answers you give, will be processed anonymously, so without mentioning your name. 

Ask the respondent if you can speak alone with her. Then, explain to her more about the

interview. First of all, thank you for your time and your willingness to do the interview.

Please, answer the questions according to your real situation. There is no right or wrong

answers. For each question you can choose between 5 answers. In the example question

below, I will explain exactly how you can answer each question. Your opinion is important

for us, and therefore your participation in this survey is of great meaning. 

Section A1: Socio-demographic questions (Tick at the right answer)

1. Name of the index child ………..

2. What is your relationship with the child?

            a) Mother [     ] b) Stepmother [    ]   c) Grandmother [    ]    

d) Aunt [    ] e) other, specify…..................................................................……………..

3. Date of birth of the index child (School aged child selected for the study)

…………..

4. Sex of index child (school aged child selected for the study).

            a) Male [     ]      b) Female [     ]

5. Is the index child in school?
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6. Marital status of caregiver 

a)Married – monogamous b) Married – polygamous c)Widow d)Divorced 

e)Separated f)Partnered g)Never married

7. Religion
    a) Christian b) Muslim c) Others………………

8.  Highest educational level attained

a) No school [    ] b) Primary school [    ] c) Secondary school [    ] d) Tertiary 

9. What is your highest income generating activity (Source of livelihood?)

          a) Farming [    ]   b) Trading [    ]   c) Civil servant (Government employee) [    ]    d)

Artisans (Hairdressers, Seamstress) [    ] e) Unemployed/House wife [    ] f) Others, please

specify…………. 

10. How many household members have been eating the same meals prepared in the past 

four (4) weeks? ...................

11. Number of children who have to share meals prepared at home………………

 12. Ethnic origin

        a) Rangi b) Gogo c) Kaguru

      13. Who do you live with in the house? 

       a) Husband alone b) husband with children c) Husband, children and other relatives d) 

Parent and children 

14. Who are the main consumers of pigeon peas in the house hold? [You can choose more 

than one aspect]

a) Spouse/partner b) Self c) Infants (children less than one year) d) Young children  

(2-5 years) e) School going children (4-11 years) f) Adolescent (12-19 years) g) 

Youth (21-49 years) h) Older people (above 50). 

A2: Socioeconomic status information

15. Present household assets/durable goods or property

a) Television b) radio c) lands d) Refrigerator e) Own house f) Rent house 

   16. Housing quality (walls, floor, roofing material)

      i) Type of floor material

      a) Tiled [    ] b) Terrazzo [    ]    c) Cemented [     ]   d) Bare floor (soil, sand) [    ]        

      e) Other, specify……………...................................................................................

      ii) Type of roofing material

       a) Corrugated iron sheets [     ] b) Mud (Tembe) [    ]    c) thatched/leaves [    ]             
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    d) Wood [    ] e) other, specify……………………...................................... 

     iii) Type of wall material. a) Cement [    ]    b) Mud [     ]   c) Wood [     ]                

           d) Thatch [    ] e) other, specify……………………...................................... 

17. Toilet facilities.

     a) Toilet in house [    ] b) Don’t use any constructed facility [     ]   c) Use of pit latrine [ 

]     

    d) Use of public toilet/shared toilet [     ]

18. Main source of drinking water. 

a) Pipe born water [     ]     b) Protected dug out well [     ]    c) River/Stream/Pond [     ]  

 d) Rain – tank storage [     ]    e) Bore – hole water [     ]

19.   Main source of lighting for the house 

  a) Electricity [      ]    b) Solar power [      ] c) Kerosene [      ] d) Firewood [      ] e) Others

(Specify)   

20. How many household member have mobile phones?

  a) None [      ]     b) One [      ] c) Two d) More than two 

21. Does the caregiver own a mobile phone?  a) Yes b) No 

B. Knowledge on pigeon peas

I strongly 
disagree

I disagree Neutral I agree I strongly
agree

B1. Food is important for
the health of my school 
aged child.
B2. Food can prevent 
low weight in my school 
child
B3. Food can prevent 
shortage of blood in my 
school child
B4. Pigeon peas contains 
high levels of protein.
B5. Pigeon peas contains 
high Levels of  iron.
B6. Protein is important 
for the growth of my 
school child.
B7. Iron is important for 
the health of my school 
child.
B8. Protein can prevent 
my school child from 
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becoming underweight

B9. Iron can prevent 
shortage of blood in my 
school child
B10. Pigeon peas can 
prevent my school child 
from becoming 
underweight
B11. Pigeon peas can 
prevent shortage of blood
in my school child
B12. Intestinal worms 
can cause shortage of 
blood in my school child.

C. Perceived susceptibility of protein and iron deficiency

I strongly 
disagree

I disagree Neutral I agree I strongly 
agree

C1. My school child 
suffers easily from 
weight loss
C2. My school child  
becomes disinterested in 
his environment easily
C3. My school child 
suffers easily from 
shortage of blood
C4. My school child 
becomes weak and tired 
easily.

D. Perceived severity of protein and iron deficiency

I strongly 
disagree

I disagree Neutral I agree I strongly 
agree

D1. Protein deficiency 
plays a role in the weight
of my school child
D2. Iron deficiency plays
a role in my school child 
suffering from shortage 
of blood
D3. Iron deficiency plays
a role in my school child 
disinterested with the 
environment 
D4. Shortage of blood 
plays a role in the growth
of my school child.
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D5. Shortage of blood 
plays a role in the 
intelligence of my school
child. 
D6. Shortage of blood 
can make my school 
child perform poorly in 
school
D7. Shortage of blood 
can make my school 
child weak and tired all 
the time
D8. Poor growth  can 
increase the chances of 
death of my  school child
D9. Shortage of blood  
can increase the chances 
of death of my  school 
child 

E. Heath Value

I strongly 
disagree

I disagree Neutral I agree I strongly 
agree

E1. The health of my school
child is very important to 
me.
E2. The weight of my 
school child is important to 
me.
E3. The growth of my 
school child is important to 
me.
E4. The intelligence of my 
school child is important to 
me.
E5. The school performance
of my school child is 
important to me.
E6. It is important that my 
school child is strong all the
time.
E7. The survival of my 
children is important to me.
E8. Iron is important for the
cognitive development of 
my child
E9. Iron is important for the
activeness of my school 
child 
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F. Health Behaviour Identity

I strongly 
disagree

I disagree Neutral I agree I strongly
agree

F1 Giving pigeon peas is 
one of the best things that l
can do for my child   
F2  Giving pigeon peas is 
one of the best things that I
can do for my family 
members
F3. Food that contain iron 
is one of the best thing that
I can do give to my child 
to improve his/her 
cognitive development
F4. Giving pigeon peas is 
one of the best thing I can 
do for my child to improve
her/his intelligence
F5. Giving pigeon peas is 
one of the best thing I can 
do for my child to improve
her/his health
F6. Giving pigeon peas is 
one of the best thing I can 
do for my child for her/his 
survival

 G. Perceived Barriers to Pigeon Peas Consumption 

I strongly 
disagree

I disagree Neutra
l

I agree I strongly 
agree

G1. I worry about the  
availability of pigeon 
peas on the market  
G2.I worry about the 
price of pigeon peas 
on the market
G4 Pigeon peas 
requires a long 
soaking period of time
before cooking.
G5 I worry about the 
time required for 
processing pigeon 
peas.
G6 I worry about 
pigeon peas being 
contaminated with 
stones, gravels etc
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G7  Pigeon peas are 
easily prone to insect 
attack  such as weevils
G8 My child 
complains about the 
feeling of uneasiness 
after eating pigeon 
peas.
G9.  My child 
complains about 
having a problem with
flatulence after eating 
pigeon peas.

                 

G10.I worry about 
chemicals used by 
farmers to boost 
growth of pigeon peas,
G11. These chemicals 
have implications on 
ones health especially 
children.
G12. I worry about the
seasonal supply of 
pigeon peas, not 
available throughout 
the year.
G13. Pigeon peas are 
expensive in the dry 
season than the rainy 
season.
G14.  I worry about 
the availability of fuel 
required to cook 
pigeon peas
G15. I worry about the
quantity of fuel 
required to cook 
pigeon peas.
G16 Am worried 
because the variety I 
prefer is not readily 
available.
G17. It is not easy to 
store/preserve pigeon 
peas
G18. Pigeon peas have
a short shelf life.



78

H. Attitudes towards Behaviour

 I strongly 
disagree

I disagree Neutra
l

I agree I strongly 
agree

H1.  Pigeon peas has a
good taste.
H2. Pigeon peas has a 
bad smell 
H3. My child prefers 
foods that taste good  
H4. Pigeon peas are 
not easily digestible in
my child digestive 
system after 
consumption.
H5. It is necessary for 
my child to eat 
something that is 
easily digestible 
H6. Pigeon peas do 
not require a long 
boiling time after 
soaking
H7.The shorter boiling
time makes me want 
to feed pigeon peas to 
my child
H8. Pigeon peas is a 
nutritious legume.

H9.  It is of great 
importance to me to 
feed my child with 
foods that are 
nutritious
H10.  Pigeon peas 
creates variety in my 
child’s meal
H11. It is important 
for me to feed my 
child something that 
creates variety in 
his/her meal.
H12. Pigeon peas is an
example of a 
traditional staple food.
H13.  It is important 
for me to feed my 
child with traditional 
staple foods.
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H14. Feeding my 
child with pigeon peas
helps to have adequate
weight for age
H15.It is important for
me that my child has 
adequate weight for 
her/his age
H16.  Giving pigeon 
peas to my child helps 
to prevent blood 
shortage (becoming 
anemic)
H17. It is important to 
feed my child with  
foods that prevent 
blood shortage 
H18. Feeding my 
child with pigeon peas
helps stimulate free 
bowels( prevents 
constipation)
H19.  It is important 
that I give foods that 
stimulate free bowels 
to my child.
H20.  My child does 
not enjoy eating 
pigeon peas
H21.It is important for
me to feed my child 
with food that he/she 
enjoys eating
H22. My child enjoys 
eating pigeon peas – 
based added foods 
such as kande
H23.It is important for
me to feed my child 
with pigeon peas 
based added foods 
such as kande
H24. My child enjoys 
eating pigeon peas – 
based added foods 
such as rice mixed 
with pigeon peas 
(Mseto). 
H25.It is important for
me to feed my child 
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with pigeon peas 
based added foods 
such as rice mixed 
with pigeon pea 
(Mseto).

I. External Control Belief

I strongly 
disagree

I disagree Neutral I agree I strongly 
agree

I am the one who 
decides my child should
consume pigeon peas.

J.   Cues to Action

I strongly
disagree

I disagree Neutral I agree I strongly 
agree

J1. Important ceremonies 
like weddings or funerals 
make my child want to eat 
pigeon peas 
J2. Special guest(s) at 
home make my child want 
to eat pigeon peas
J3. Celebrations, festivals, 
Ramadan, harvest time or 
women meetings make my 
child want to eat pigeon 
peas
J4. My child likes to eat 
pigeon peas when we go 
out to a restaurant
J5. I comply with the 
doctors, clinicians or health
workers advice to give 
pigeon peas to my child.
J6.Illness/sickness of my 
child makes me want to 
buy pigeon peas.
J7.My child suffering from 
anaemia makes me want to 
buy pigeon peas
J8.A shortage of food 
makes me want to feed my 
child with pigeon peas
J9.People around me 
buying pigeon pea makes 
me want to feed pigeon 
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peas to my child.

J10.Pigeon pea sellers and 
marketers make me want to
buy pigeon peas.
J11.The media makes me 
want to buy pigeon peas.
J12. The training in the 
community makes me want
to feed my child pigeon 
peas

K. Subjective Norms

I strongly
disagree

I disagree Neutral I agree I strongly 
agree

K1. My husband gives me 
the advice to feed pigeon 
peas to my child.
K2. The opinion of my 
husband is important to me.

K3. My mother-in-law 
advices me to feed pigeon 
peas to my child
K4 The opinion of my 
mother in law is important 
to me.
K5. My mother advise me 
to feed pigeon peas to my 
child
K6.The opinion of my 
mother in law is important 
to me.
K7. My friend(s) advise me
to feed pigeon peas to my 
child.
K8. The opinion of my 
friend(s) is important to 
me.
K9. My child’s teacher(s) 
gives me the advice to feed 
my child with pigeon peas.
K10. The opinion of my 
child’s teacher(s) is 
important to me.
K11. My nurse advices me 
to feed pigeon peas to my 
child.
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K12. The advice of my 
nurse is important to me.
K13. Doctor give me the 
advice to feed my child 
with pigeon peas.
K14. The opinion of the 
doctor is important to me.
K15. My village leaders 
gives me advice to feed my
child with pigeon peas.
K16. The advice of my 
village leaders is important 
to me.
K17. My religious leaders 
gives me advice to feed my
child with pigeon peas
K18. The advice of my 
religious leaders is 
important to me.

L.  Behavioural Intention 

Not Once or less
per month

2-3 times 
per month

Once a 
week

Two or more 
times a week 

L1. How often do you 
think you will feed 
pigeon peas to your child
in the coming month?

M.   BEHAVIOUR
Not Once or less

per month
2-3 times 
per month

Once a 
week

Two or more 
times a week

M1. How often did you 
feed pigeon peas to your
child in the last month?
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