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Abstract 
 
Introduction 
Childhood malnutrition in Tanzania remains a pressing public health concern, with high 
relapse rates following initial treatment for severe acute malnutrition (SAM). There is an 
urgent need for Community-based strategies that go beyond hospital-based care to prevent 
recurrence and support sustained recovery. 
 
Methods 
This mixed-methods pilot study assessed the feasibility of a combined training intervention 
on soybean consumption and sack gardening among caretakers of malnourished children in 
Shirati, Rorya District. The intervention included cooking demonstrations, an instruction 
video on soybean preparation, and practical sack gardening sessions. Data was collected 
through surveys, focus group discussions, in-depth interviews and observations during 
home visits. 
 
Results 
A total of 51 caretakers participated in this study; follow-up visits were completed for 47 
households. At follow-up, 46.8% of households had soybeans or soybean products present, 
and 59.6% maintained an active sack garden. Participants expressed high satisfaction and 
found the interventions culturally appropriate. Key facilitators included the instructional 
video, cooking demonstrations, and the provision of gardening materials (seeds and sacks). 
Barriers included limited availability and affordability of soybeans, long preparation time, 
and challenges maintaining sack gardens. Cultural beliefs, gender dynamics, and seasonal 
factors also influenced dietary behaviour and intervention uptake. 
 
Conclusion 
The combined intervention was found to be potentially feasible in terms of acceptability and 
demand. Despite challenges, this pilot demonstrates the relevance of integrated nutrition 
interventions to improve household diets and reduce malnutrition relapse. Long-term 
follow-up and broader policy support are recommended to ensure sustainability and 
scalability. 
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Introduction 
 
January 2021. A yellow sun is already pouring in through the windows of the paediatric 
ward, as I start the morning rounds. It has been almost six months since I began my 
residency as a Global Health Doctor in Shirati KMT Hospital, located in rural Tanzania. As I 
move from bed to bed, the wheel of my trolley - laden with stacks of patient files - 
screeches with every turn. The ward is filled with children suffering from malaria, sickle cell 
disease, and malnutrition. I can prescribe blood transfusions, fluids, and medication, but for 
the malnourished children, the most crucial treatment is food - therapeutic food. Without it, 
my efforts are futile. My Tanzanian colleagues recall a time when these protein- and 
micronutrient-rich products were readily available. Now, it is extremely difficult to get your 
hands on these products. As a result, almost every severely malnourished child we admit 
does not survive. I often feel powerless.   
 
That changed when we decided to start producing therapeutic food ourselves, right on the 
hospital grounds. This initiative became the Shirati Peanut Project. Over time, the project 
grew: a dedicated nutrition unit was established, continuous funding was secured, and, 
most importantly, many malnourished children were treated successfully and recovered.   
 
Yet, despite this progress, we began to notice a troubling pattern - some of the children who 
had recovered from malnutrition relapsed after returning home. We suspected that their 
diets at home had not improved. My Tanzanian colleagues shared many ideas about how we 
could address this issue, particularly by promoting home gardening with repurposed sacks 
and encouraging the use of soybean porridge. This inspired me to explore the scientific 
literature on these topics, which ultimately guided the development of my research 
proposal – and in turn this thesis.   
 
Through this thesis, we aim to assess  if the proposed interventions are suitable for rural 
Tanzania (this setting), and whether they could help to reduce relapse of malnutrition in the 
future.  
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Background 
 
Burden of malnutrition 
Different types of malnutrition: overnutrition, undernutrition and micronutrient deficiencies 
co-exist in the same population. This triple burden of malnutrition is increasingly 
threatening health worldwide. By 2035, more than half of the global population over the 
age of five is projected to be overweight [1]. Meanwhile, an estimated 148 million children 
under five years are stunted (low height-for-age), while 45 million experience wasting (low 
weight-for-height), both of which are critical forms of undernutrition. Undernutrition is 
associated with nearly half of all deaths among children under five [2]. Other consequences 
of malnutrition include impaired cognitive development, a lower education level and an 
increased risk of cardiovascular disease later in life [3,4]. In Tanzania, nearly one-third (30%) 
of children under five are stunted, a rate comparable to the 29.3% stunting prevalence in 
the Mara region,[5,6]. Similarly, the national wasting rate (3,3%) is comparable to that in 
Mara region (3,4%). The study took place in Shirati, the largest village in Rorya District, 
which is among the nine administrative districts comprising the Mara Region in northern 
Tanzania. 
In the context of persistently high malnutrition rates among children in the Mara region, 
particularly in rural areas like Shirati, there is a critical need to explore sustainable, 
community-based solutions to prevent relapse of malnutrition or new cases of malnutrition 
in the future. This study investigates whether a combined intervention - targeting 
household-level dietary practices through soybean promotion, sack gardening, and nutrition 
education, could be a feasible strategy to improve the diet in families with malnourished 
children. 
 
Acute malnutrition and its treatment 
Acute malnutrition (AM) is a state in which deficiency of energy, protein and other nutrients 
leads to adverse effects on tissue and body functions, and growth retardation [7].Children 
with AM commonly overconsume carbohydrate rich staple foods like rice, cassava, maize 
and wheat, while consuming only small amounts of protein and micronutrients. This 
inadequate food supply is caused by many factors, including poverty, food insecurity, poor 
nutrition of pregnant women, poor breastfeeding, infectious diseases, bad hygiene, poor 
water quality and inadequate complimentary feeding [8]. 
Treatment of severe acute malnutrition (SAM), the most severe form of undernutrition, 
consists of ready-to-use-therapeutic-food (RUTF), a type of food specifically composed to fit 
the nutritional needs of malnourished children [8]. The most common form is a paste made 
from peanuts, but all products are rich in protein, micronutrients (i.e. vitamins and minerals) 
and calories. Community-based management of acute malnutrition (CMAM), using RUTF, 
has been the standard treatment for children with SAM in low resource settings, and 
demonstrated effectiveness in temporarily improving nutritional status [9]. A recent large-
scale study in Sub Saharan Africa (SSA) confirmed long-standing concerns regarding 
suboptimal long-term treatment outcomes for children recovering from SAM, with 31% 
relapsing into AM and 5% dying within six months post-treatment [10]. Other studies have 
reported one-year mortality rates as high as 42%, emphasizing the vulnerability of children 
post-discharge [11,12]. Reasons for relapse are multifaceted and differ per context [13]. The 
strongest and most consistent predictor of relapse is low anthropometric measurements 
during treatment and discharge [10]. Also fever and diarrhoea in the first six months after 
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discharge increases the risk of relapse [14]. Children who return to the same environment 
that initially contributed to their malnourished state are at a high risk of relapse, making 
recurrence a predictable outcome. One reason for relapse could be that dietary habits 
revert to carbohydrate-rich staples when children return home. 
 
Nutrition sensitive agriculture interventions  
Nutrition sensitive agriculture (NSA) interventions aim to improve nutrition by addressing 
food security, caregiving, healthcare access and hygiene at the household and community 
level, while integrating specific nutrition goals [15]. There is wide variety of interventions, 
including community garden programs, nutrition education and the promotion of 
consuming particularly nutritious foods. NSA interventions can support livelihoods by 
increasing access to diverse diets in low resource settings and improve women's 
empowerment [15]. Introducing NSA interventions in households with limited resources, 
can be challenging. Mothers of malnourished children are more likely to be unmarried, to 
have a low income and to have HIV or another chronic disease [16]. Changing nutritional 
customs under these circumstances is difficult. To address this, several factors such as 
financial means, food preferences, local beliefs, gender-household dynamics, poor maternal 
knowledge and education, low rate of women’s empowerment and low availability of 
quality food should be taken into account when designing NSA interventions [17,18].  
Previous research in Tanzania shows that both income growth in the population and the 
presence of NSA programs separately contribute to the reduction of malnutrition in the 
community [19].  
 
Sack gardening 
The National Multisectoral Nutrition Action Plan (NMNAP II, 2021-2026) of Tanzania 
promotes adopting NSA to increase availability of nutritious food, including the use of sack 
gardens [20]. Sack gardens offer a key advantage over traditional gardens due to reduced 
irrigation requirements, making vegetable cultivation feasible even during the dry season 
[21]. An additional advantage of having a home garden is the potential for generating extra 
income by selling surplus produce. Literature on sack gardening in Tanzania is scarce, 
although some positive effects on the diet diversity score (DDS) have been described [22]. 
Community gardening programs have been effective in addressing micronutrient 
deficiencies, such as vitamin A deficiency, which is prevalent among malnourished children 
in Tanzania [23,24]. Key elements contributing to the success of these programs include the 
integration within primary healthcare activities and the provision of nutrition education 
[25]. 
 
Soybeans 
The Tanzanian dietary guidelines recommend to obtain a substantial portion of nutrients 
from legumes [26]. The soybean is a particular nutritious legume and the only one that 
contains complete protein. Additionally, it contains all essential macronutrients, protein 
(38%), fat (18%) and carbohydrates (30%) [27]. Worldwide the majority of the soybeans 
(77%) is consumed by livestock, rather than humans [28]. However, in certain countries - 
particularly in Asia - human consumption of soybeans is common practice [29]. Soybeans 
are locally available and have been previously suggested as a viable option for improving the 
nutritional landscape in Tanzania [30]. Despite its potential, soybeans are not widely 
incorporated into Tanzanian diets, a phenomenon that can be attributed to a lack of 
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awareness regarding balanced nutrition, unfamiliarity with soybeans, limited availability and 
costs [31]. In South-Africa, soybeans have been successfully introduced into a community 
that previously did not use soybeans for human consumption [32]. In Tanzania, we have not 
identified research that looks at the feasibility or health outcomes of the promotion of 
soybeans.  
 
Rationale for the intervention 
Relapse rates for children that previously have been treated for SAM are high and there is a 
need to further explore strategies to improve current CMAM guidelines [10]. With this study 
we aim to explore if a training combining multiple nutrition interventions can be a feasible 
strategy to improve nutrition in households of malnourished children in the catchment area 
of the Shirati KMT Hospital, in rural Northern Tanzania. The training combines education on 
a balanced diet, instructions on the preparation of soybean porridge and a hands-on 
training on sack gardening. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



 
 

4 

Problem statement & justification 
 
In Tanzania, there has been a persistent shortage of RUTF in recent years [33]. Most RUTF is 
produced industrially, UNICEF purchases about 80% of these products and distributes these 
throughout the world. However, this satisfies only 25% of the global demand and focusses 
primarily on humanitarian settings [34]. Funding shortages are the primary driver of this 
issue [35]. Consequently, in 2021, the production of locally produced RUTF was initiated as 
part of the nutrition program at Shirati KMT Hospital in the Mara Region. A nutritious paste 
is produced using peanuts, milk powder, sugar, oil, vitamins and micronutrients. As for the 
initial refeeding phase, a therapeutic milk is made using soybeans, maize and 
micronutrients, based on WHO guidelines [36]. Industrial alternatives, such as F75 and F100 
produced by Nutriset, are not available in rural Tanzania. Short term treatment results with 
these products in Shirati are comparable to other similar settings, but a relatively high loss 
to follow-up and a high relapse rate were observed [37]. 
 
Current CMAM treatment strategies fail to address relapse and death in malnourished 
children. Therefore, there is a need to further explore approaches that address the 
underlying factors that contribute to childhood malnutrition. One potential strategy involves 
enhancing the nutritional intake of children following discharge. The Mara region 
demonstrates the lowest percentage of individuals adhering to a balanced diet compared to 
all other regions in Tanzania [38]. The specific reason for the Mara region’s comparatively 
poorer performance remains unclear. Possible explanations may include low agricultural 
diversity, limited access to diverse foods, poverty, cultural beliefs and food preferences. 
Enhancing diet diversity in this setting could yield significant potential health benefits. 
 
Introducing soybeans to households previously unfamiliar with them, along with promoting 
sack gardening, has proven to be a successful way to improve diets in similar settings 
[22,32]. However, there is currently no research conducted on the feasibility of such 
interventions in rural Tanzania. 
 
By addressing critical gaps in child nutrition through a structured training program, this 
study contributes to the achievement of SDG 2 (Zero Hunger) and SDG 3 (Good Health and 
Well-being), reinforcing the importance of targeted interventions in addressing malnutrition 
in Tanzania. 
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Objectives 
General objective 
Studying the feasibility - in terms of acceptability and demand - of the implementation of a 
training combining multiple nutrition interventions to improve the diet in families of 
malnourished children under 5 years in Shirati, Tanzania. 
 
Specific objectives 

1. Explore the feasibility of the implementation of the proposed interventions from the 
perspective of health care workers and caretakers of malnourished children. 

2. Identify facilitators and barriers regarding the adoption of sack gardening and the 
consumption of soybeans in caretakers’ households. 

3. Describe preliminary results on the uptake of the consumption of soybeans and the 
use of sack gardens in the participating households of caretakers. 

4. Explore the factors influencing health care seeking behaviour in malnutrition and 
food choices in caretakers’ households.  

5. Provide recommendations to multi-level stakeholders for designing household-level 
nutrition interventions targeting families with malnourished children. 
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Methods and analytical framework 
For this study a mixed methods approach was adopted. To look at different aspects of the 
feasibility of an intervention, both qualitative and quantitative methods are recommended 
[39].  
 
Setting 
The study took place in the Rorya District of the Mara region in northern Tanzania. The 
training took place at Shirati KMT Hospital, a 150-bed health facility serving as the 
designated district hospital of Rorya. The nutrition unit, a separate building within the 
hospital grounds, is responsible for the production of RUTF and the follow-up care for 
malnourished children. Annually, around 100 children are admitted to the pediatric ward for 
treatment of malnutrition, while about 300 children are managed at the out-patient 
department (OPD). Nutritionists monitor the progress of these children both in the ward 
and at the OPD after discharge. Follow-up visits are scheduled every one or two weeks, 
depending on the condition of the child. During these visits, anthropometric measures are 
taken, caretakers receive RUTF for at-home use and counselling on appropriate dietary 
practices, for example on how to make ‘uji lishe’, a nutritious porridge made from soybeans 
and maize. The porridge is similar to the one given as F75 and F100 in the ward, but in a 
different ratio.  
 
Study design 
This study employs a mixed-method triangulation design. As part of the intervention, 
training sessions were integrated into the routine follow-up days, which take place on 
Mondays and Thursdays. Each training sessions consisted of three education components: 
(1) an instructional video on how to prepare soybean porridge, (2) a training on how to start 
a sack garden at home and (3) a cooking demonstration combined with nutrition education. 
Members of the nutrition team, including several nutritionists, were the trainers. The 
training was primarily designed and delivered by Tanzanian nutritionists, whose 
understanding of local cultural traditions related to disease and food helped to ensure 
cultural appropriateness. We collaborated with a professional filmmaker who made an 
instructional video detailing the step-by-step process of the preparation of soybeans 
including the making of ‘uji lishe’ (appendix A). The video was shown on a large screen, in 
the two local languages, Luo and Swahili, ensuring that all viewers were able to understand 
the explanations. For the second part of the training, participants moved to the back of the 
nutrition unit, where the model sack garden is located. Here, instructions were given on 
how to start a home garden using sacks; preparing soil with manure, planting seeds, 
watering, and nurturing the vegetables. Lastly, education on a balanced meal, highlighting 
the importance of consuming locally available protein- and micronutrient-rich foods, was 
combined with a cooking demonstration of a meal including cooked soybeans, which was 
then enjoyed by both caretakers and trainers. At the end of the training, each caretaker 
received four repurposed cement sacks, four plastic bags containing seeds of commonly 
consumed vegetables that grow quickly (i.e. okra, chinese cabbage, kale leaves and 
amaranth leaves), a laminated flyer (appendix B) with a reminder of all the steps in the 
preparation of soybean porridge and a sack garden. In case caretakers encountered any 
issues, the nutrition team offered guidance via the central phone number of the nutrition 
unit. At the end of the training, and during following visits at the nutrition unit, caretakers 
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were given the option to purchase soybeans directly from the nutrition unit at wholesale 
price (i.e. 1800 Tsh or $0,69/kg), mitigating potential challenges in the supply chain. Given 
that soybeans are marginally pricier than typical carbohydrate-rich foods (appendix C), our 
priority during the study was to enhance accessibility to soybeans.  
 
Inclusion criteria 
Caretakers of children under the age of five years, with any form of malnutrition, who 
received treatment at the nutrition unit in Shirati, either currently or in the past, were 
included prior to the training. This means caretakers of both inpatients and outpatients 
were able to participate in the training sessions. Some children were not malnourished at 
baseline because they already graduated by the time of inclusion. Similarly, twin siblings 
who were screened and included were not always malnourished. The inclusion period lasted 
from 12 August – 30 September 2024. During this period, several training days were 
organized. To ensure a representative sample we aimed to include at least 50 participants. 
Caretakers of children who had been lost to follow up, were also asked to join the training 
day. To increase involvement and sustainability of the interventions, male household 
members were also invited to join the training day. 
 
Data collection & sampling 
Prior to the start of the inclusion period, on the 9th of August, a focus group discussion (FGD) 
was conducted with health care workers from the nutrition unit, the paediatric ward and 
the general OPD department to explore feasibility of the implementation of the proposed 
interventions. The focus group was conducted in Swahili at the nutrition unit and lasted 
approximately two hours. A member of the research team was present during the interview 
as an observer.  
 
After the FGD was conducted, inclusion of caretakers started. Caretakers were invited to 
attend the training sessions at the nutrition unit at the hospital ground. Upon inclusion, a 
questionnaire was administered to gather demographic data from all participants. 
Furthermore, anthropometric data was assessed of the children from the respective 
caretakers. 
 
Following their initial inclusion, home visits were conducted approximately one to three 
months after the training session. Home-visits were undertaken between 7 October and 28 
November 2024. On each home-visit day, approximately three households were visited 
based on their location. Caretakers were informed in advance that an interviewer and a 
driver would pass by their homes. These visits also functioned as mentoring opportunities, 
allowing participants to ask questions and seek support as needed. During the home-visits 
participants were asked about the consumption of soybeans and their experiences with sack 
gardening, using a questionnaire with closed-ended questions on a mobile phone 
(SurveyCTO v2.80). The presence of a sack garden and soybeans were verified by taking a 
picture with an iPhone 11.  
 
During the home-visits, both caretakers who joined the training and other household 
members were invited for an in-depth interview using semi-structured interview guide to 
explore facilitators and barriers on the adoption of soybeans and sack gardening. 
Interviewees were selected using stratified, purposeful sampling, to capture a diverse range 
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of perspectives on the topic. Fathers, mothers, grandmothers and grandfathers were 
interviewed until data saturation was reached. Interviews lasted between 17 and 47 
minutes. 
 
The interviews were conducted in Swahili or Luo, depending on the participant’s preference. 
All interviews and FGD were conducted by one experienced female research assistant, who 
is from Shirati and speaks both Swahili and Luo fluently. Before the start of the study, all 
data collection tools were piloted. Weekly debriefings with the research team were 
performed to obtain an impression of the quality of collected data and in order to identify 
any logistical challenges. All data collection tools used, are found in appendix D.  
 
Data analysis & framework 
When designing feasibility intervention studies, Bowen et al. [39] recommends to focus not 
on all domains of feasibility, but select main domains of concern. For the design of this 
study, we have used the article from Bowen et al. ‘How we design feasibility studies’ as a 
guideline and identified two domains of focus: acceptability and demand [39]. Acceptability 
relates to the extent to which a new program is perceived as suitable, satisfying, or 
appealing by both program deliverers and recipients. We have looked at (1) perceived 
appropriateness (i.e. cultural acceptability and the suitability or usefulness to daily lives of 
participants), (2) satisfaction, (3) intent to continue use, (4) fit within organizational culture 
and perceived effects on the organization. Demand answers the question to what extent a 
new program is likely to be used. We have assessed (1) the actual use and (2) the facilitators 
& barriers of the interventions on soybeans and sack gardening.  
 
For the thematic analysis, a mixed coding approach was applied: deductive coding was used 
to identify factors related to acceptability and demand (as described above), while inductive 
coding was employed to find additional contextual themes. Two researchers independently 
coded the transcripts using the software of MAXQDA (V.24). First, two codebooks were 
created through open coding. Later consensus was reached on a final codebook. Indexing 
was performed on the generated codes to create a code system: identifying the following 
main themes: 
 

1. Challenges in addressing malnutrition  
2. Food and cooking practices at home 

 
These themes and their subthemes are described in more detail in the results section. 
All interviews were recorded and transcribed verbatim by a local member of the research 
team. After the transcription, interviews were translated into English and analysed 
accordingly. Quantitative and qualitative data was triangulated in order to investigate 
barriers and facilitators of the proposed interventions among health care workers and the 
target population and how this related to the adoption rate. Descriptive statistics were 
calculated using SPSS (IBM SPSS Inc, V.29). Other outcome measures include the uptake 
rates (%) of soybean consumption and sack gardening. 
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Figure 1: Mixed methods design: Triangulation 

 
Ethical considerations 
For the design of the proposed interventions, we have extensively consulted the three 
Tanzanian nutritionists working at the nutrition unit in Shirati. Therefore, we think the 
interventions are culturally appropriate and potentially feasible. Ethical approval from the 
Royal Tropical Institute in Amsterdam (KIT) and the National Institute for Medical Research 
(NIMR number: NATHREC-NEW-2024_189), the Tanzanian ethical committee, was granted. 
Both caretakers and health care workers signed a consent form prior to inclusion (appendix 
E). There were minimal risks associated with participating in this study. However, 
participants may have experienced inconvenience or discomfort during the interview 
questions. Therefore, we always provided the option not to answer a question. The chance 
of financial hardship due to the purchase of soybeans was low, since we provided the option 
to buy the soybeans at our facility at wholesale price (i.e. 1800 Tsh or $0,67/kg), which is the 
same price for other staple foods like rice, cassava and maize (appendix C). In case 
malnourished children were deteriorating during the study period, we recommended 
hospitalization and offered the standard treatment regimens.  
 
Stichting Shirati 
This study was rolled out within the nutrition unit at the Shirati KMT Hospital. The 
nutritional services are mostly funded by Stichting Shirati, a non-profit organisation (NGO) 
registered in the Netherlands. The author of this thesis is the co-founder of this foundation.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

10 

Results 
 
Household and caretaker characteristics at baseline 
The study enrolled 51 households; each represented by one caretaker (table 1). Most 
caretakers who joined the training day at the nutrition unit were mothers (72,5%, n = 37), 
followed by grandmothers (21,6%, n = 11), fathers (3,9%, n = 2) and one aunt (2,0%). The  
majority of caretakers worked as farmers (72,5%, n = 37) and 84,3% (n = 43) had finished 
primary or secondary school. Average costs to travel (return) to the hospital was 6.569 Tsh 
($2,43). About half of household heads were fathers (51,0%, n = 26), followed by 
grandfathers (21,6%, n = 11), in the remaining households a woman was household head 
(27,4%, n = 14). Households consisted on average of 7 members, of which 4 were children. 
Most households (74,5%, n = 38) had some livestock at home. Average household daily 
spending was 10.908 Tsh ($4,03).). In 11 households (21,6%) the mother was not living at 
home and in one case the mother had died (2,0%). Thirty-nine mothers had finished primary 
school (76,5%), and five also finished secondary school (9,8%). At baseline very few (11,8%, 
n = 6) had ever eaten soybeans before and only 5,9% (n = 3) previous experience with 
gardening using sacks. 

 
Table 1: Baseline demographics caretakers 
 Count (n) % Mean SD 
Total participants 
Relation to child 

 51 100.0%   
mother 37 72.5%   
grandmother 11 21.6%   
father 2 3.9%   
aunt 1 2.0%   

Caretakers' job farmer 37 72.5%   
constructor 1 2.0%   
entrepreneur 7 13.7%   
jobless 4 7.8%   
tailor 2 3.9%   

Education caretaker 
(highest level) 

primary school 36 70.6%   
secondary school 7 13.7%   
did not finish primary 
school 

8 15.7%   

Household head father 26 51.0%   
grandfather 11 21.6%   
grandmother 9 17.6%   
mother 4 7.8%   
mother in-law 1 2.0%   

Household count   7 3 
Household children   4 2 
Household daily spending (in Tsh)   10.908* 5.299 
Travel cost (in Tsh)   6.569** 4.206 
Fathers' job farmer 25 49.0%   

fisherman 6 11.8%   
other 20 39.2%   

Livestock present yes 38 74.5%   
no 13 25.5%   
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Mother alive alive 50 98.0%   
dead 1 2.0%   

Mothers' location home 40 78.4%   
not home 11 21.6%   

Education mother 
(highest level) 

primary school 39 76.5%   
secondary school 5 9.8%   
did not finish primary 
school 

6 11.8%   

unknown 1 2.0%   
Eaten soybeans before yes 6 11.8%   

no 45 88.2%   
Sack gardening 
experience 

yes 3 5.9%   
no 48 94.1%   

*10.908 = $4,03 (conversion from 21 August 2024; 1 USD = 2706,09 Tsh) 
**6.569 = $2,43 
 
Child characteristics 
Five of the children had a twin sibling, therefore a total of 56 children were included and 
screened for malnutrition (table 2). Most children were male (60,7%, n = 34). The mean age 
of the child was 15 months. At the time of inclusion eight children had SAM (14,3%), 22 
children had MAM (39,3%), 20 were mildly malnourished (35,7%) and six were not 
malnourished (10,7%). At the time of writing (7th of May 2025) ten children (17,9%) had died 
over the course of the study.  
 

Table 2: Child characteristics 

 Count (n) % Mean SD 

Total 
Gender 

 56 100.0%   

female 22 39.3%   

male 34 60.7%   

Age (in months)   15 8 
In-/outpatient in-patient 6 10.7%   

out-patient 50 89.3%   

Malnutrition status SAM 8 14.3%   

MAM 22 39.3%   

Mild malnutrition 20 35.7%   

Normal 6 10,7%   

Child alive yes 47 83.9%   

no 9 16.1%   

SAM = severe acute malnutrition, MAM = moderate acute malnutrition 
 
Home visits 
Home-visits were conducted in the catchment area of the hospital in the Rorya District 
(figure 2). On average there were 56 days between the training day and the home visit 
(table 3). The distance to households varied considerably, ranging from a few kilometers to 
nearly 90 kilometers. Four households (7,8%) were lost to follow-up for different reasons, 
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two moved away, one did not want to continue, and one was not reachable. During one 
home-visit, the study participant was not present, and only part of the survey could be filled 
in by interviewing another household member.  
 
 

 
Figure 2: Location of households in Rorya District 
H = location of Shirati KMT Hospital 
 
Table 3: Home visit outcomes   

 Count (n) % Mean SD 

Total home-visits 
Lost to follow-up 

 47 92,8%   

 4 7.8%   

Prepared soybeans porridge yes 39 82.9%   

no 7 17.1%   

Soybeans in the house  present 22 46.8%   

not present 25 53.2%   

Started a sack garden yes 37 80.4%   

no 9 19.6%   

Active sack garden present 28 59.6%   

not present 19 40.4%   

Days until home visit   56 14 
 
Demographics of interviewees 
At the start of the study one FGD was conducted at baseline with 11 health care workers 
from Shirati KMT Hospital. These included three nurses (pediatric ward & OPD), two clinical 
officers, three social welfare officers, two nutritionists, and one nutrition assistant. During 
home visits a total of 13 interviews were conducted with adult household members. Basic 
demographics of interviewed household members are described in table 4. Four household 
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members had joined the training and nine had not. Seven were male and six were female, 
including mothers (n=3), fathers (n=5), grandmothers (n=3) and grandfathers (n=2).  
 
 
Table 4: Overview of interviewees during household visits 

 n % Mean SD 

Relation to child Mother 3 23.1   

Grandmother 3 23.1   

Grandfather 2 15.4   

Father 5 38.5   

Head of household Yes 8 61.5   

No 5 38.5   

Joined training Yes 4 30.8   

No 9 69.2   

Duration of interview   29:17:09 9:37:59 
 
 
Acceptability  
 
Perceived appropriateness 
Training 
During the focus group discussion (FGD) Health care workers acknowledged the need to 
strengthen and expand nutrition education as part of the intervention. Participants 
expressed support for introducing soybean porridge and sack gardening, viewing these 
strategies as practical tools to help families of malnourished children improve dietary 
diversity and nutritional intake at home. However, they also indicated that a potential 
challenge could be an increased reliance on the nutrition unit as the primary soybeans’ 
supplier. As one nutritionist aptly noted, "The day will come when they will not be able to 
manage themselves when we stop providing them with soybeans." (FGD, nutritionist) 
 
Overall, caretakers were very supportive of the training day. The video was particularly 
helpful to increase understanding of the preparation and benefits of soybean porridge, only 
two participants found it difficult to understand. 
 
Soybeans 
Almost all caretakers believed soybean porridge is suitable and beneficial for children. Next 
to the malnourished child, also other children consumed the porridge. Generally, the taste 
of the soybeans was well tolerated. 
 
“Yes, it’s suitable. In fact, when we have enough soy flour, we also give it to other children in 
the household. I’ve even tasted it myself to understand its flavor, and overall, it’s good.” 
(father, household 42) 
 
Most caretakers mentioned the nutritional properties of soybeans, specifically proteins, as a 
reason to consume them. Sometimes they experienced the benefits of soybean porridge 
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with their own child.  
 
“It is good porridge. For example, my child used to be very weak before he started drinking 
that porridge, but after drinking it, his body started to become healthier.” (mother, 
household 1) 
 
Sack gardening 
Although most participants were experienced farmers, the concept of growing vegetables in 
sacks was entirely new to them. Logically, some scepsis was present. A grandmother 
describes how this changed.  
 
“Because, first of all, I didn’t know or see vegetables planted in sacks. I thought vegetables 
were only planted in the ground… So, I decided to observe until I saw the vegetables thrive, 
and she even divided them into other sacks. Now they’re doing well, which has shown me it’s 
a good garden.” (grandmother, household 6) 
 
The majority of participants supported the idea of using sacks to grow vegetables. Many 
recognized the importance of vegetable consumption and saw sack gardening as a practical 
way to obtain fresh produce. 
 
Satisfaction 
Caretakers of malnourished children were very positive about the training. Caretakers were 
either ‘satisfied’ (54,3%) or ‘very satisfied’ (45,7%) with the training as a whole, and would 
‘recommend’ (76,1%) or ‘strongly recommend’ (23.9%) others to follow the training. Some 
described it as an empowering experience.  
 
“I liked everything. For example, the video on porridge preparation helped me learn how to 
make porridge that benefits the child. The cooking lessons taught me about food 
combinations that strengthen my body, and I no longer feel weak.” (grandmother, 
household 2) 
 
Intent to continue use 
Soybeans 
During the interviews, several patients mentioned that they would continue to prepare 
soybean porridge at home, unless soybeans would become more expensive or unavailable. 
One father (household 48) says the following: “Yes, if the family likes it, we’ll continue eating 
it.”  
 
Sack gardening 
All participants who started a sack garden expect to continue sack gardening in the future. 
Most participants found it easy to start a sack garden (91,9%), but 45,9% found it difficult to 
maintain the garden.  
 
Fit within organizational culture & perceived effects on organization 
The design of the interventions was performed by the nutritionists themselves. So, from the 
beginning it was specifically tailored to our setting, ensuring a good fit with the 
organizational culture.  
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Demand  
 
Actual use 
Soybeans 
A total of 39 from 51 caretakers (76,5%) said to have prepared soybean porridge at home. 
At the time of visit 22 participants (46,8%) actually had soybeans or soybean products in 
house. Eight participants (17,4%) made a meal using whole soybeans following the training 
day. Pictures of soybeans and sack gardens observed during home-visits are visible in 
appendix F. 
 
Sack gardening 
Thirty-seven participants (80,4%) said to have started a sack garden, but at the time of visit 
28 (56,9%) had an active home garden, defined as containing a living plant. Twenty-five 
participants (67,6%) had successfully harvested vegetables from the sack garden at the time 
of the home visit. Of these, 24 participants (96%) had used the vegetables for their own 
consumption, while just one participant (4%) partly sold the vegetables. One grandmother 
(household 2) describes how she felt after harvesting the vegetables: “It felt very good, and 
they were delicious (laughs). The vegetables were so tasty.” 
 
Facilitators & barriers 
Soybeans 
The most important facilitators for those who prepared soybeans at home were: the video 
(92,3%), support from the HCWs (35,9%) and the cooking demonstration (28,2%). 
Additionally, the price of soybeans at the nutrition unit (1,800 TZS/kg) emerged as a 
significant factor, as nearly all participants (97.8%) considering it affordable. 
 
“What I liked about them is their price. At your place, they’re much cheaper—3,000 Tsh to 
1,800 Tsh shillings is a big difference. So, when we have enough money, we’ll buy three 
kilograms. (father, household 42)” 
 
The most commonly mentioned barrier was the long preparation time of soybeans (7,7%). 
Many mentioned a lack of financial means as the most important challenge to continue with 
the consumption of soybeans. The availability of soybeans outside the nutrition unit or the 
main market in Shirati was limited, leaving several participants unable to find soybeans in 
their respective villages. 
 
“But unfortunately, here where we live, I’ve checked three shops, and none of them stock 
soybeans. That’s the challenge.” (father, household 30) 
 
Sack gardening 
The most important facilitators for the start of a sack garden, were access to seeds and 
sacks (86,5%), the training on sack gardening (78,4%) and support from health care workers 
(14%). During the interviews, household members highlighted several advantages, including 
the garden's proximity to the house, its low water requirements, the ability to farm during 
the dry season, easier protection from animals and children compared to traditional ground 
gardens, and the potential to save on food expenses. 
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“Yes, it’s a good method because it uses very little water compared to planting directly in the 
ground. Ground gardens use a lot of water. For example, my ground garden might need six 
buckets of water a day. If it rains, it’s manageable, but when it’s sunny, you might use five or 
six buckets. However, for sack gardens, even one cup of water is enough. Even if I wash 
dishes, the rinse water can be poured into the sacks. When I fetch water from the lake, a 
five-liter container is enough for all the plants.” (mother, household 21) 
 
The most important barriers for sack gardening were roaming cattle and children (58,7%), 
an insufficient water supply (23,9%) and pest or insects (13,0%). Many interviewees 
reported that they were bothered by roaming animals (goats, chickens, ducks and monkeys) 
and children who damaged or ate the plants. This challenge was addressed by implementing 
better protective barriers around the garden. 
 
“They are a good way, but here we tried it, and chickens became a problem. Later, we 
decided to surround the garden with netting. So, they are good, but chickens love eating 
those vegetables.” (mother, household 1) 
 
A few participants encountered specific challenges, including difficulty obtaining additional 
sacks, affording seeds, theft of their sack gardens, pests and having to abandon their 
gardens temporarily to attend funerals. 
 
Contextual themes 
Challenges in addressing malnutrition  
The cause of malnutrition: inadequate nutritious food or bewitchment? 
HCWs mentioned that one particular large challenge is the lack of understanding that 
inadequate intake of nutritious food causes malnutrition. Therefore, the treatment with 
therapeutic food often comes as a surprise for caretakers. It requires ongoing explanation 
during the treatment to keep caretakers motivated to continue with the therapeutic feeds.  
 
“…he is malnourished and they deny that their child is malnourished because they are eating 
very well. So, from there, you will have to start teaching again.” (nurse, FGD) 
 
It is not uncommon for caretakers to believe that the symptoms of the child are not caused 
by a lack of nutritious food, but rather by some form of bewitchment. This often 
complicates treatment, as traditional medicine is given to the child, of which the effects are 
unknown. This also may delay presentation and treatment in the hospital.  
 
“…some parents do not follow the advice they are given in the hospital, for example, there 
are some parents who do not believe that good food can make a child healthy and they 
believe that a child needs traditional medicine to be healthy.” (social worker, FGD) 
 
By improving knowledge on the underlying causes of malnutrition, health care seeking 
behaviour could be improved according to the health care workers. 
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Family dynamics 
Mothers are often not the primary decision-makers regarding the continuation of treatment 
or admission in the ward. In some cases, senior family members, often male family 
members, pressure them to leave the hospital before treatment is complete.  
 
“And the male parents seem to not understand you very much and sometimes they tell their 
wives that if they continue to stay in the hospital with their nurses they will not deal with the 
issue of malnutrition and that he is not responsible for paying the hospital bill.” (nurse, FGD) 
 
Sometimes, this results in premature discharge from the nutrition services, while children 
are still very weak and are unlikely to survive. 
 
Factors contributing to malnutrition 
Healthcare workers (HCWs) frequently mention poverty as a significant factor contributing 
to malnutrition. Financial constraints can limit access to both nutritious food and essential 
medical care, which is often costly. Many mothers of malnourished children are young, with 
some still attending school during pregnancy. Sometimes, parents are not around, making it 
even more challenging to provide adequate care to the child. To sustain themselves, 
mothers often have to work, leaving their children in the care of relatives. However, these 
caretakers may not always be equipped to provide proper nourishment, sometimes even 
resulting in children staying without any food. 
 
“An example could be a young mother leaving her child with her elderly mother while she 
goes to seek a livelihood, and the grandmother, due to her age and responsibilities, may not 
prioritize preparing nutritional porridge. So, if there is no food in the morning, the child may 
have to wait until afternoon, as the grandmother may also depend on others.” (social 
worker, FGD) 
 
A nutritionist observed significant seasonal variations in the number of children admitted to 
the ward. She explained that during the rainy season, caretakers are occupied with farming 
and refrain from seeking medical care for their children, which potentially delays adequate 
treatment for months.  
 
“For example, this season, in August, September and October to November, are the dry 
months so the parents do not go to the farm, so they will come to the hospital.” (nutritionist, 
FGD) 
 
Food and cooking practices at home 
Food preferences and a balanced diet 
In general participants were well aware of what types of food are needed to have a 
balanced diet. One father, who followed the training, highlights important elements from a 
balanced diet.  
 
“A balanced diet includes small fish, green leafy vegetables, beans—either regular beans or 
soybeans—and sometimes I might have meat, but it shouldn’t just be meat. Fruits should 
also not be missing if possible.” (father, household 42) 
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Although a few participants shared a more traditional perspective on a healthy diet, which 
primarily emphasizes carbohydrate-rich foods.  
 
Buying & cooking food 
In general, a traditional distribution of household tasks was described. In almost all 
households, women were responsible for the cooking, and men were not supposed to cook.  
 
“Yes, only her. In our Luo culture, a man entering the kitchen (laughs) is unheard of. So my 
wife cooks, and if the children bother her, I help by taking care of them while she cooks.” 
(father, household 30) 
 
Although some fathers mentioned to occasionally help their wives with cooking, this was 
not the norm. Both men and women reported to participate in purchasing food and decision 
making around meal choices and preparation. However, in most households, men retain 
control over financial decisions, unless no man was present. 
 
Changes of diet after training 
Several members of the household described a change in diet after the training. An increase 
in the consumption of soybeans, fruits and green leafy vegetables were mentioned.  
 
“And with green leafy vegetables, before, we ate just to eat. Now it’s a routine—whenever 
we eat, there must be vegetables. Even if money is tight, she balances it to include some 
vegetables. I’m happy with this change because I’ve even noticed my skin has improved. In 
the past, if we ate kale leaves, we would only eat that, even if other vegetables were 
available. We didn’t know the importance of variety, but now we do.” (father, household 30) 
 
But not all households are able to adopt the suggested changes to improve the diet. The 
most important limiting factor was money. Also, unavailability of a certain food produce was 
mentioned. 
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Discussion  
 
Key Findings 
This mixed-methods pilot study explored the feasibility of a combined nutrition intervention 
involving soybean consumption and sack gardening among families with malnourished 
children in Rorya District, Tanzania. The feasibility was assessed along two domains: 
acceptability and demand. Acceptability focused on the perspectives of healthcare workers 
(HCWs) who delivered the intervention, caretakers who participated in the training and 
other household members. Demand was evaluated through the actual uptake of the 
interventions at the household level, including facilitators and barriers. 
 
The results indicate that both soybean consumption and sack gardening were novel 
concepts to nearly all participants. Nevertheless, the uptake was promising: 82.9% of 
participants prepared soybean porridge, and 46.8% had soybeans in their homes at the time 
of the follow-up visit, while only 11,8% had previously tasted soybeans before. For sack 
gardening, 80.4% reported having started a garden, and 59.6% had an active garden at the 
time of the visit, despite only 5.9% having prior experience. The discrepancy between 
reported uptake and observed use at follow-up may be explained in part by the timing of 
the visits. It is possible that many caretakers did initiate sack gardens or prepared soybean 
porridge, but by the time of the home visit, they had either finished their supply of soybeans 
or were unable to maintain the garden, resulting in no visible signs of continued use. In this 
case, reported uptake may have been accurate at the time of training, but not sustained 
long enough to be observed during follow-up. 
 
In addition to this, social desirability bias may have contributed to the gap, with participants 
potentially overstating their engagement during interviews to meet perceived expectations 
or avoid disappointing the interviewer. This bias is well documented in global health 
research, particularly in household surveys and face-to-face data collection, and may lead to 
over-reporting of desirable behaviours such as health intervention uptake [40]. 
 
While these factors explain the gap between reported and observed use, other reasons may 
help clarify why uptake was not higher overall. These include structural and contextual 
barriers, such as the affordability and limited availability of soybeans, difficulty maintaining 
gardens due to pests, roaming animals, or lack of water, and short follow-up duration, which 
may not have captured later adoption efforts. Finally, household-level factors, such as 
limited support or competing priorities, may have further constrained participants’ ability to 
maintain the interventions. Other studies in Tanzania have shown that limited knowledge 
and skills can deter continued practice while adopting new methods. Without adequate 
training and support, participants may struggle to integrate these practices into their daily 
routines [41]. 
 
Local Context: Gender Roles, Seasonal Factors, and Food Acceptability 
The broader socio-cultural context also played a role in shaping the uptake of interventions. 
In this setting, traditional healers are often the first point of contact for health concerns, 
with national data indicating that they provide 60-70% of all healthcare services [42]. This 
reliance can delay formal medical treatment and influence nutrition practices. Moreover, 
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prevailing gender norms influence both access to care and decision-making within 
households. In many parts of East Africa, including Tanzania, men typically control 
household finances and major health decisions, which can result in premature discharge 
from medical care or reluctance to invest in new dietary practices [43]. Conversely, many 
women in this study demonstrated ability in purchasing soybeans without consulting male 
family members. This highlights potential entry points for women-centered nutritional 
interventions, especially those that empower women through education and control over 
food-related resources. Similar findings have been documented in other Tanzanian studies, 
which show that women's involvement in agricultural and nutrition education programs can 
improve child dietary diversity and health outcomes [44]. However, interventions that 
overlook local gender dynamics often face limited uptake or sustainability. Therefore, 
engaging both men and women in program design and delivery is critical to address power 
imbalances and promote shared decision-making [45]. 
 
The timing of the study may have influenced outcomes. The study was conducted during 
Tanzania's rainy seasons (short rains in November–December and long rains in March–May), 
in this period agricultural productivity and household availability of fresh vegetables is likely 
to fluctuate. It is difficult to determine whether the rainy season directly influenced the 
uptake of sack gardening. While increased rainfall may have supported irrigation, it could 
also have shifted focus towards traditional ground farming. In contrast, soybean preparation 
requires sun-drying, which may have been hindered by the wet conditions.  
 
Since soybeans were relatively unfamiliar to many participants, taste was initially perceived 
as a potential barrier. However, nearly all caretakers reported that soybean porridge was 
well accepted by the children, suggesting its suitability as a complementary food. In 
contrast, only a few adults consumed cooked soybeans as a meal, making it difficult to draw 
firm conclusions about its broader acceptability in adult diets within this setting. Other 
studies have noted that soybeans have a distinctive "beany" flavour, which can be 
unappealing if not prepared properly. This flavour is largely attributed to lipoxygenase 
activity and can be reduced through specific processing methods. Hydrothermal preparation 
- cooking the soybeans in water for at least 30 minutes - has been shown to minimize these 
off-flavors [46]. This method was emphasized during the training and may have contributed 
to the high acceptability among children. 
 
Data Consistency and Bias 
An inconsistency emerged between the qualitative and quantitative data. While survey 
responses were overwhelmingly positive, the interviews painted a more nuanced picture, 
particularly regarding the challenges of soybean use. For example, in surveys, the cost of 
soybeans (i.e. 1800 Tsh) was rarely cited as a barrier, yet it emerged as a dominant concern 
during interviews. This discrepancy suggests the presence of social desirability bias, where 
participants may have reported what they perceived the researchers wanted to hear. 
Another possible explanation could be that the majority of interviewed household members 
did not participate in the training (9/13) and perhaps where not well informed about costs 
and theory on the interventions. It is also not unlikely that participants hoped for 
continuous support in the form of bags and seeds, if certain answers were given.  
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Conflicting statements were also noted regarding irrigation: while many participants 
mentioned reduced irrigation needs as an advantage of sack gardening compared to ground 
gardening, others reported struggling to access enough water to maintain their sack 
gardens. This contrast highlights the variability in household circumstances, even within the 
same district, and underscores that a one-size-fits-all approach is not feasible. 
 
Use of Analytical Frameworks 
The study design was guided by established frameworks for pilot and feasibility research, 
particularly those by Bowen et al. [39] and Aschbrenner et al [39,47]. These sources 
provided structure for selecting study domains and integrating mixed methods. However, 
they offered limited guidance on developing data collection tools. For this reason, interview 
guides and surveys were developed internally without external validation. In future phases, 
the CUBES framework [48] will be employed, offering a more structured approach to 
understanding social and environmental influences on behaviour. Preliminary comparison 
suggests overlap with our current tools, but formal integration may enhance methodological 
rigor. 
 
Strengths and Limitations 
A key strength of this study lies in its innovative combination of nutrition interventions, 
tested in a real-world, resource-limited context. The mixed-methods approach enabled 
triangulation of findings, revealing both high uptake and nuanced barriers. The participatory 
nature of the intervention, particularly through training sessions and direct involvement of 
HCWs, likely contributed to its success. However, limitations must be acknowledged. As a 
pilot, the study only captures short-term outcomes, approximately a two-month period. 
Behavioural change, particularly related to dietary habits, requires longer-term observation.   
This was beyond the scope of the current thesis, but follow-up will continue independently 
of this study. Furthermore, uptake of soybean porridge may have been underestimated in 
households where children were still consuming ready-to-use therapeutic food (RUTF) or 
where children had passed away. Another important limitation relates to the external 
validity of the findings. The intervention’s dependence on subsidized soybeans provided by 
the hospital nutrition unit limits its generalizability to settings where such institutional 
support is unavailable. Although the provision of low-cost soybeans facilitated initial 
adoption, it also led to participant reliance on this specific supply channel. In rural areas, the 
high market cost and limited availability of soybeans present significant barriers to 
independent uptake. This raises concerns about the long-term sustainability and scalability 
of the intervention, especially considering the nutrition unit’s constrained capacity to 
maintain ongoing distribution. At a broader level, national soybean production in Tanzania 
remains relatively low, particularly in comparison to neighbouring countries with similar 
agroecological conditions [31]. Without policy support and increased domestic production, 
expanding soybean-based interventions may remain challenging. 
 
Evaluation 
Caretakers responded positively to the training, often expressing appreciation for the 
knowledge gained and its practical applications. This was reflected in their willingness to 
purchase soybeans at the nutrition unit and experiment with gardening techniques, 
including drying and storing soybeans for future use. After the study period ended, we 
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evaluated with the training facilitators how best to proceed with the initiative in the future. 
The team proposed holding monthly training sessions and inviting all caretakers of children 
treated in the nutrition unit to participate. By reducing the frequency from 1-2 times per 
week to once a month, the additional workload for the team remains manageable. This 
approach has been implemented since the end of the study period. Although not formally 
measured, during the evaluation the team has expressed pride in what has been achieved 
and is very motivated to continue the training.  
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Conclusion 
 
This mixed-methods pilot study explored the feasibility of a combined nutrition intervention 
in families with malnourished children in Rorya District, Tanzania. Despite both 
interventions being largely unfamiliar to participants at the outset of the study, findings 
indicate promising levels of acceptability and demand among caretakers and health care 
workers alike. 
 
Encouragingly, 82.9% of participants prepared soybean porridge and nearly half had 
soybeans in the household, while 59.6% maintained an active sack garden just two months 
after the intervention. These uptake rates are particularly notable given that only a small 
fraction had any prior experience with soybeans or sack gardening. The positive reception of 
the training and the willingness of families to adopt new dietary practices demonstrate the 
potential of this intervention to contribute to improved household nutrition. 
 
However, important barriers emerged. Limited availability and high market prices of 
soybeans, especially in rural areas, threaten the sustainability and scalability of the program. 
Current reliance on the nutrition unit for low-cost soybeans is not a viable long-term 
solution.  
 
This study also highlights broader structural and social dynamics, including gender roles in 
household decision-making and trust in traditional healers, that must be considered when 
designing community-based nutrition interventions. 
 
Although this study only captures short-term results, it provides an important first step 
towards developing a context-appropriate and potentially scalable nutrition intervention 
that may lead to improvement of household food security and reduction of relapse of 
malnutrition. Longer follow-up periods will be critical to evaluate the sustainability of 
behavior change over time. 
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Recommendations 
Based on the findings of this pilot study, the following recommendations are proposed. 
These are grouped into Research, Intervention, and Policy categories and are prioritized 
according to urgency and feasibility in the current context. Where relevant, a brief 
suggestion for implementation is provided. 
 
Research recommendations 
Primarily for the research team in Shirati, but relevant for similar settings piloting nutrition 
interventions. 

1. Conduct a long-term follow-up study (priority: high) 
To assess sustained behaviour change, continue monitoring current participants over a 
period of at least 12 months. Key indicators could include frequency of soybean 
preparation, maintenance of sack gardens, and child nutrition outcomes. 
Implementation: Use biannual household visits and integrate data collection into the regular 
nutrition unit schedule. 

2. Improve quality assurance in data collection (priority: high) 
Provide refresher training to data collectors and pilot all tools more rigorously. Include spot 
checks and regular supervision to reduce bias and improve consistency, particularly for self-
reported outcomes. 
Implementation: Develop a data collection tool or program. 

3. Expand feasibility research to other domains (priority: medium) 
Apply Bowen et al.'s full feasibility framework in future iterations to assess domains like 
practicality, integration, and limited efficacy. This will inform scalability and broader 
application. 
Implementation: Develop a feasibility checklist and incorporate it into your evaluation plan 
after adaptation of the intervention. 
 
Intervention recommendations 
Targeted to local programme implementers, including the nutrition unit team and other 
similar NGOs. 

1. Institutionalize nutrition education at the nutrition unit (priority: high) 
Make the training part of routine services for caretakers of malnourished children. Include 
sessions on malnutrition causes, soybean preparation, and sack gardening. 
Feasibility: Low-cost; can be conducted by existing staff during routine visits. 

2. Train and deploy CHWs for community outreach (priority: high) 
Equip CHWs to provide household-level education, screen for malnutrition, and promote 
sack gardening and soybean use. This strengthens early detection and community 
ownership. 
Feasibility: Builds on existing CHW structure; initial investment needed for training and 
transport. 

3. Evaluate and scale up use of large-capacity sack gardens (priority: medium) 
Explore "multi-layer" sacks that grow vegetables on the sides as well, increasing yield in 
limited space. 
Implementation: Pilot the sacks with a small group and compare yields with traditional 
sacks. 

4. Establish 'Sack Garden Champions' (priority: medium) 



 
 

25 

Identify successful participants and train them to become peer educators. Provide a small 
kit (sack, seeds, watering can) as incentive and working tools. 
Feasibility: Cost-effective peer-led approach that promotes sustainability. 

5. Explore alternative locally available protein sources (priority: medium) 
Conduct a market and consumption study to identify protein-rich foods that are more 
available than soybeans, to diversify intervention options. 
Feasibility: Quick survey; can be done in collaboration with local agriculture extension 
workers. 
 
Policy recommendations 
Directed at national stakeholders, including government ministries, NGOs, and agricultural 
actors. 

1. Invest in local soybean production and supply chains (priority: high) 
The Tanzanian government and national agricultural bodies should promote soybean 
farming through seed subsidies, technical support, and value chain development. 
Contextual relevance: Tanzania has underutilized agricultural potential; supporting 
smallholder farmers can improve access and affordability. 

2. Incorporate sack gardening into national nutrition policy (priority: medium) 
Recognize sack gardening as a cost-effective home gardening solution in national nutrition 
and agriculture guidelines. Pilot integration in existing programs such as the Community 
Health Fund (CHF) or district health plans. 
Feasibility: Requires policy advocacy, but low cost of intervention supports scale-up. 
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Appendices 
 
Appendix A: Links to instructional video on the preparation of soybeans 
 
Swahili version: 
https://www.youtube.com/watch?v=0eyXlqXxdz8 
 
Luo version:  
https://www.youtube.com/watch?v=AexY8RQNwvY 
 

https://www.youtube.com/watch?v=AexY8RQNwvY
https://www.youtube.com/watch?v=AexY8RQNwvY
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Appendix B: Instruction flyer  
Left: instructions on preparing soybeans porridge     Right: instructions on starting a sack garden 

 

MAELEKEZO YA UJI LISHE 
 
1) Chambua maharage soya kutoa uchafu 
 
2) Chemsha maji mpaka yachemke 
 
3) Weka maharage 
soya kwenye maji 
yanayochemka na 
yachemke kwa dakika 
45 bila kufunika 

 
4) Toa maharage soya na zipoze kwa maji baridi 
kwa dakika 30 
 

5) Ondoa maganda huku ukimwaga maji 
 
6) Anika soya kwenye kavero safi kwa siku 2 mpaka 
zikauke 
 
7) Pima soya kiasi 
kilichobaki baada ya 
kukauka, kama ni 
kikombe kimoja, 

changanya na mahindi yaliyokobolewa vikombe 
viwili 
 
8) Saga mchanganyiko huo mara mbili ili unga 
ulainike, kisha hifadhi unga kwenye chombo safi na 
kikavu 

 
9) Chemsha maji, pika mchanganyiko wa unga lishe na 
koroga uji kwa dakika 20 
 
 
Maswali yoyote? Tupigie simu kwa namba ya Kitengo 

Cha Lishe: 0764622363 
 

MAELEKEZO YA BUSTANI YA MFUKO 
 

1) Safisha mfuko wa sementi 

2) Changanya udongo koleo tatu na 
mbolea ya samadi koleo moja 

3) Jaza udongo mpaka nusu ya mfuko  
 

 

 

4) Mwagilia maji kulainisha udongo kisha 
panda mbegu nne kwa kuacha nafasi 

5) Baada ya kustawi hamisha mbegu mbili 
kwenye mfuko mwingine 

 

6) Mwagilia maji walau mara moja kila 
baada ya siku mbili 

7) Pulizia dawa ya asili ya kuzuia wadudu 
baada ya wiki tatu mpaka nne 

 

 

8) Vuna mboga baada ya kuiva siku saba 
baada ya kunyunyiza dawa 

9) Rudia tena 

Kutengeneza dawa ya asili lita moja: 
unahitaji kuponda pamoja kiganja kimoja 
cha majani ya mwarobaini, mpera, 
mpapai na kitunguu saumu kimoja, 
pilipili kichaa saba na maji lita moja 
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Appendix C: Costs of local available foods 
 

Type of food Estimated cost in Tsh 
Soybeans 1500-4000 

Refined maize 1000-2500 
Sorghum 1200-2500 

Rice 1500-2800 
Finger Millet 1500-4000 

Potatoes 1500-2000 
Sweet potatoes 1000-1500 

Wheat flour 1700-2000 
Unrefined wheat 2000-3000 

Plantain  1500-2000 
Cassava 1000-1500 

 
Costs of foods per kg on the local market in Shirati (includes seasonal variability) 
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Appendix D: Data collection tools 
 
Interview guide (FGD): Acceptability Health Care Workers [EN/SW] 
 
Interview guide: Facilitators and Barriers [EN] 
 
Interview guide: Facilitators and Barriers [SW] 
 
Questionnaire: Baseline Demographics Caretakers [EN/SW] 
 
Home-visit Questionnaire: Experience with Soybeans and Sack Gardening [EN] 
 
Home-visit Questionnaire: Experience with Soybeans and Sack Gardening [SW] 
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Appendix E: Consent forms 
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Appendix F: Pictures of sack gardens & soybean (flour) 
 
These pictures were made during home-visits 



 
 

74 

 


