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Abstract

Few studies have explored land access, a structural driver of health, and women’s participation 

in livelihood interventions to improve food security and HIV outcomes. This qualitative study, 

embedded within Shamba Maisha (NCT02815579) – a randomized controlled trial (RCT) 

examining the impact of a multisectoral intervention among farmers living with HIV in western 
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Kenya - sought to explore the influence of perceived access to and control of land on agricultural 

productivity, investments, and benefits. Thirty in-depth interviews (IDIs) were conducted with 

purposively sampled men and women, three to six months after receiving intervention inputs; 

data were deductively and inductively coded and analyzed. Farming practices and participation 

in Shamba Maisha were dependent on land tenure and participants’ perceived strength of claim 

over their land, with participants who perceived themselves to be land insecure less likely to make 

long-term agricultural investments. Land tenure was influenced by a number of factors and posed 

unique challenges for women which negatively impacted uptake and success in the intervention. 

Data underscore the importance of secure land tenure for the success of similar interventions, 

especially for women; future interventions should integrate land security programming for 

improved outcomes for all.
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HIV; livelihood interventions; food insecurity; Kenya; land tenure

Introduction

Structural inequities, including land tenure and food insecurity, negatively impact 

HIV prevention and care. Structural factors - physical, social, cultural, organizational, 

community, economic, legal, or political aspects of an individual’s environment – can 

impede or facilitate efforts to prevent and treat HIV by shaping or constraining individual 

risk and access to treatment (1–4). Land tenure is an important structural factor linked 

to HIV risk and vulnerability, particularly among populations who rely on agriculture 

for their livelihoods (5,6). Men and women farmers who are more secure in their land 

tenure are more likely to invest in land, labor and inputs and are far more likely to have 

increased agricultural productivity compared to farmers with less secure access to land (7–

14). Land tenure also directly impacts food security, with studies showing that land tenure 

strengthening interventions can have significant positive effects on food availability and 

body mass index (13–15).

All these effects of land tenure insecurity are compounded for women, who face more 

severe and frequent property rights violations than men (16,17). In sub-Saharan Africa 

(SSA), under customary practices, women depend on men - through marriage, family and 

kinship - for access to land and housing (5,18,19) despite women comprising more than 

43% of the agricultural labor force worldwide and generating 80% of the food grown in 

most developing countries (16,20,21). Because men are generally recognized as the heads 

of households and hold possession of land title documentation, women are particularly 

vulnerable to loss of land access during land disputes upon the death of a husband or 

patriarch; this is further exacerbated in high HIV seroprevalence settings, where husbands’ 

death from HIV highly stigmatizes surviving widows (5,18,22–24). Even in SSA countries 

where legislation upholds women’s property rights (for example, Kenya), gaps in statutory 

implementation leave women with little recourse for securing land tenure during disputes 

(18,25). Therefore, local officials and traditional leaders who preside over informal land 

dispute resolution continue to rely on customary practices that ultimately deny women 
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access to and control over land (18,26). The resulting loss of access to shelter, social 

support systems and livelihood strategies often leads to forced migration; further, mobility 

and migration increase instances of transactional sex, and the probability of experiencing 

physical and sexual violence, all of which contribute to increased HIV risk, poverty, and lack 

of access to medical care (5,6,27–32).

Previous studies have also demonstrated the intricate and bi-directional relationship between 

HIV and food insecurity (33–36). Food insecurity, defined as a lack of access to nutritious 

and safe food or the inability to safely and reliably procure food (34,37), increases the risk 

of HIV acquisition and decreases adherence of people living with HIV (PLHIV) to HIV 

care, thereby increasing morbidity and mortality (36–43). HIV in turn exacerbates food 

insecurity by reducing economic productivity, increasing medical expenses and negatively 

impacting social support systems due to societal stigma (37,44–46). Both HIV and 

food insecurity disproportionately impact individuals in resource-poor settings, especially 

women, who comprise 58% of PLHIV in SSA and of whom 25.2% are considered 

food insecure (47,48). In many Kenyan counties, subsistence farming and fishing are the 

foundation of the local economy; greater than 75% of the Kenyan population is involved 

in agriculture as a form of income (52). Yet, due to decreased precipitation climate 

patterns, low agricultural productivity, and poor agricultural policies and infrastructure, food 

insecurity is widespread in Kenya, where an estimated 1.3 million people experience food 

insecurity (53,54). In the three Kenyan counties where our study takes place (Homa Bay, 

Migori, and Kisumu), the average prevalence of HIV is 16.7%, more than 3 times the 

national average of 5.9% (55).

Research has underscored the importance of structural interventions - operating at the 

population or community level – for targeting food insecurity to improve HIV prevention, 

risk reduction and treatment outcomes (1,24,49–51). Despite the promising evidence for 

livelihood interventions’ positive impact on HIV health outcomes (24,50,51), there is a 

paucity of research on how degree of access to and control over land impacts the uptake 

and success of these interventions on improving health outcomes (e.g., adherence to 

treatment, consistency of follow up, morbidity and viral suppression) among PLHIV. The 

Shamba Maisha (Kiswahili for “farm life”) study—an agricultural and financial intervention 

among farmers living with HIV (LHIV) in Kenya—offers a unique opportunity to examine 

how access to and control over land impact participation and engagement in a structural 

intervention. This qualitative sub-study, embedded within the broader Shamba Maisha trial, 

sought to explore how land tenure security might have influenced uptake and success of the 

Shamba Maisha intervention.

Methods

Study Design

This qualitative study was nested within Shamba Maisha, a cluster RCT examining the 

impact of a multisectoral agricultural intervention among farmers LHIV in western Kenya 

(#NCT02815579). Eight (n=8) matched pairs of Ministry of Health (MOH) facilities were 

selected across Migori, Homa Bay and Kisumu counties and randomized to intervention or 

control. These facilities were selected based on: size, minimum number of PLHIV receiving 
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treatment at the facility, geography and proximity to sources of water for irrigation. Data 

were collected at one time point for each cluster, 3-6 months after participants received 

intervention implements.

Study Recruitment

Study participants for the broader Shamba Maisha RCT were recruited through meetings 

and announcements at the MOH health facilities. Men and women (18-60 yrs.) were eligible 

if they were receiving ART, belonged to a patient support group, had access to farming 

land and surface water or shallow well, had evidence of moderate to severe food insecurity 

(based on the Household Food Insecurity Access Scale (65)) and/or malnutrition (BMI 

<18.5) at baseline or during the year prior to enrollment in the RCT, and were willing to 

save the down payment (~20 USD) required to receive the microfinance commodity loan. 

All participants were also required to demonstrate access to land for agricultural production 

during enrollment. Participants were screened thrice, including: (1) verbal confirmation and 

willingness for the study to assess access to farming land no more than 46 meters from a 

water source, and access to surface water accessible at a depth not exceeding 7 meters at 

all times of year; (2) home visits to confirm access to land per the above requirements; and 

(3) confirmation of desire to participate and study enrollment. At enrollment, participants 

were categorized into one of five land access groups based on demonstrated land holdings: 

(1) freehold (permanent ownership), (2) documents showing permission to occupy land, (3) 

customary (ownership based on local traditions), (4) informally occupied land, (5) rented or 

leased.

Intervention participants received a three-pronged intervention, comprised of (1) agricultural 

implements (including a human-powered water pump, fertilizers, and pesticides), (2) a 

loan of ~$175, and (3) education in sustainable agricultural practices and financial literacy. 

Participants at control sites were eligible to receive the intervention at the end of the 

study period. All participants received HIV/AIDS care and treatment, including ART, in 

accordance with Kenyan Ministry of Health standards. By design, approximately half the 

participants were male and half were female.

Qualitative Sampling

Thirty (n=30) in-depth interviews were conducted with a systematically and purposively 

selected subset of n=15 female and n=15 male participants from six intervention sites 

only, as the primary objective of this sub-study was to examine the impacts of perceived 

land tenure on intervention uptake and engagement. Interviews of control participants were 

conducted after final follow-up visit at 24 months after enrollment in the Shamba Maisha 
RCT. These interviews examined themes related to climate change and pregnancy, but did 

not probe on the topic of intervention perceptions, in part since the control participants were 

not exposed to the intervention. For geographic and socioeconomic diversity, two sites were 

in peri-urban areas (Kisumu County) and four sites were among rural populations (Migori 

and Homa Bay Counties). Participants were interviewed at one time point between January 

and March 2018, at least 3-6 months after starting the intervention.

Daniel et al. Page 4

AIDS Behav. Author manuscript; available in PMC 2024 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Data Collection

Interviews were conducted by two gender-matched, trained qualitative researchers fluent 

in English and local languages (Kiswahili and Dholuo) at participants’ homes or preferred 

locations. Researchers (GO and GA) were trained by the lead investigator (AKD) and 

collected the data. The semi-structured interview guide domains explored perceptions of 

land security, land inheritance and documentation processes, capabilities and knowledge in 

the agricultural domain, and perceived impacts of the agricultural intervention on household 

decision-making, gendered-power and gender roles. The guide also included specific 

probes on land investments, land disputes, land-related and household decision-making, 

and changes experienced by participants in health and self-confidence since joining the 

intervention arm of the study. Participants’ land tenure security was defined in this study 

as an individual’s perceived sense of reliable access to and decision-making power over 

their land holdings (63–64). In order to examine participants’ engagement and feelings 

of success with the intervention, data in this paper focuses on interview domains that 

probed on perceived land access and decision-making control over land, investments in land, 

and gender-based differences in land access. Interviews lasted between 1 – 2 hours and 

were digitally recorded. Each researcher led the process of transcription and translation for 

interviews they conducted from local languages into English. At least one study investigator 

reviewed each transcript to gauge for clarity in translation and documentation and to provide 

feedback to interviewers to guide future interviews.

Analysis

Transcripts were coded using Dedoose (Sociocultural Research Consultants, LLC, 

Manhattan Beach, CA), a qualitative data management software program. In collaboration 

with the interview team, two investigators (AKD and AM) inductively and deductively 

developed a coding framework, first based on domains of inquiry in the interview guide 

which were guided by the literature and second on emergent themes from early interviews. 

Using the coding framework, inter-rater reliability was established by double coding a 

random selection of ten transcripts for review and comparison by AKD and AM. The 

coding framework was iteratively refined on the basis of emergent findings within the first 

ten transcripts and then applied to all transcript segments using Dedoose. All interviews 

were then independently double-coded by two investigators (AKD and AM) using the 

thematic framework. Analytical memos were developed which summarized major themes 

and highlighted exemplar and divergent quotes that illustrated participant experiences and 

views. The results that follow examine land tenure-based differences in perspectives by 

comparing data from male and female participants who defined themselves as land ‘secure’ 

versus those who identified as land ‘insecure’. Gender-based variations were explored by 

comparing data from women and men in the sub-study.

Ethical Approvals

Written, informed consent was obtained from all study participants. Ethical approval for the 

study was granted by the Scientific and Ethical Review Unit (SERU) of the Kenya Medical 

Research Institute (KEMRI) as well as the University of California San Francisco Human 

Subjects Research Committee.
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Results

Demographic Characteristics

Characteristics of the study participants are outlined in Table 1 and Table 2. Participants 

(50% women) ranged from 22 to 56 years (median age of 42.5 years, IQR: 39-50 years). 

Average time on ART was 4-5 years. Seventy-three percent (70%) of participants were 

married; 26% were widowed. Among women, 6.7% were married with multiple partners, 

compared to 20% for men. More than 80% of both women and men had 2 or more children 

in their household. With regard to education (Table 2), 50% of male participants had a 

secondary education or higher, compared to 20% for female participants.

Main Findings

Interviewees described livelihood benefits from their participation in Shamba Maisha, 

including increased income and enhanced farming and cultivation practices. These led to 

perceived improvements in the four mediating factors in Shamba Maisha’s causal pathway 

for HIV outcomes: food security, mental health, physical health, and an increased sense of 

agency and self-confidence (34). One participant described the many gains he experienced 

during Shamba Maisha:

“[Since joining Shamba Maisha,] I am steady and my strength has improved. Even 

when my CD4 was tested it was found to be high. It was 400 and now it has gone 

up to 700, there is improvement. My weight has also increased; I was 68kg and 

now I am 72kg. There is adequate strength to do my work because I eat well. I no 

longer experience [HIV related illnesses]. I have never been sick nor admitted to 

the hospital for sickness - I just do my work…Stress is not there because I can get 

food anytime and the money that was a problem to me now is available because of 

my hard work. Before Shamba Maisha stress could be there because you could not 

raise money to buy the vegetables, the child also would need maybe 50 shillings for 

school and you don’t have it but now if he or she comes you will have the money.” 

(41-year-old man, Homa Bay County)

Yet, across interviews, participants described their approach to farming practices and 

level of involvement in Shamba Maisha as heavily dependent on land tenure and the 

strength of their claim over their land. Findings revealed that this sense of land security 

(or lack thereof) strongly influenced decision-making around several factors important to 

intervention participation and success.

Participants’ land tenure security was defined in this study as an individual’s perceived 

sense of reliable access to and decision-making power over their land holdings (63–64). This 

access to and control over land was affected by several factors that increased or decreased 

participants’ sense of land tenure security, thereby resulting in varied levels of engagement 

with the intervention. Thus, the positive pathways that participants reported as benefits of 

the improved farm productivity and increased income supported by the Shamba Maisha 
intervention hinged on their ability to securely access land.
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We identified three major themes from interview analysis regarding the relationship between 

land tenure, land security, participant uptake and impact of Shamba Maisha. In the first 

theme, land tenure security varied among participants according to several factors, including 

written documentation of land ownership, gender, and community acceptance. Second, land 

tenure security posed unique challenges for women, with important implications for their 

continued participation and success in the intervention. Third, land tenure security directly 

impacted participants’ decision-making around early components of the Shamba Maisha 
intervention, including initial crop selection and purchases of agricultural equipment, both of 

which participants were less likely to invest in if they perceived themselves to be land tenure 

insecure.

Theme 1: Perceived Strength of Land Tenure: Key Influencers of Perceived Land Security 
among Shamba Maisha Participants

During interviews, the majority of participants (76.6% among both men and women) 

described themselves as feeling secure about their access to the land used for the 

intervention. Reasons described by participants for this sense of security included 

possession of written agreements verifying land holdings, strong confidence in interpersonal 

relationships (both at the community and family levels), lack of previous land disputes, 

and environmental factors (e.g., secure access to water, reliable climate patterns, protection 

from wildlife). Men were more likely to endorse feeling secure about their land holdings 

compared to women who, due to titling practices, usually did not have any independent 

holdings over land.

For almost all participants who felt secure about their land access, possession of some sort of 

documentation tying them to their land helped improve a sense of security. Types of written 

documentation included parcel numbers, informal written agreements and title deeds, 

with title deeds holding the most leverage. Written documentation provided participants 

assurances during land disputes, collateral for taking out loans and making investments, and 

confidence in securing returns from long-term investments. One female interviewee noted 

that this is especially true for women, claiming:

“Having a title deed makes one to be courageous. Having a title deed gives you a 

lot of courage even if you are a woman…[because] with the title deed one feels 

stronger; you are closer to the government and in case of any disputes, you can 

produce the title while the other person cannot. The one with a title deed wins the 

case.” (53-year-old woman, Migori County)

Most participants who did have title deeds, which were primarily associated with tenure over 

ancestral or family land, noted that the land and deed was not actually registered to their 

name, but that of an elder or ancestor. Interestingly, this discrepancy did not necessarily lead 

to a sense of insecurity since, as one participant stated, “even the villagers know that it is 

my farm.” In other words, even though the title deed is in someone else’s name, there is a 

perception that this still produces an understanding in the family and community about who 

has rights over certain pieces of land. However, not all participants were able to overlook 

this inconsistency, with one female participant expressing that she would prefer to have 

written proof linking her more closely to the title deed:
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“…the title deed is in the name of my father-in-law; if my husband can change 

the title deed to his name because definitely, I have his name I’ll feel more secure 

because if he’s not around today [if he dies], the title deed will read his name and 

my name will read his name so I’ll feel more secure.” (34-year-old woman, Kisumu 

County)

Though written documentation was reported as the most concrete form of land security, it is 

important to note that this was not always the case. One participant reported that individuals 

could fraudulently pay for the processing of a title deed without consulting or checking with 

the current owner or local chiefs:

“Yes, I am not secure because anybody can come from somewhere and say it is 

their land and produce title deed, you never know…” (54-year-old man, Kisumu 

County)

Thus, participants described that title deeds provide clear land security; however, not all 

interviewees enjoyed this security and many worried that it was still possible for others to 

lay claims on their land without much recourse. In our next theme, we examine how land 

security was impacted by gender dynamics.

Theme 2: Gender, Land Tenure Security and Shamba Maisha

In addition to higher perceived land insecurity, women were also more likely to experience 

land disputes with less recourse for resolution, especially when their husbands passed away. 

One woman recounts the story of an acquaintance saying:

“…he came back home and sent away the brother’s wife and took away her land 

and even demolished the door to her house; how can you help such a case? You just 

leave because there is nothing she can do; she doesn’t have any power on her own 

and there is no way she can go about it so you just leave and move to start a life in 

town…” (39-year-old woman, Homa Bay County)

Many participants described the challenges widows faced in frequent land grabbing disputes 

and in establishing long-term protection over their land. One woman described the situation 

of a widowed Shamba Maisha participant saying:

“There are thieves there…they would come in motorcycles at night, place the 

vegetables in sacks and go away. [The women who lived there] were almost giving 

up and I told them that that’s how it is; you are widows and so no one can take the 

mandate to guard for you your farms.” (38-year-old woman, Kisumu County)

Men, in contrast, were much more likely to express feeling secure in their land holdings, 

even if they were still in the process of establishing their title deeds (which was the case for 

most interview participants). One farmer noted:

“I feel so secure… I have confidence [in my] ownership of my land and feel secure 

and that I can do anything related to Shamba Maisha on it…The reason why I 

feel secure with it [is because] we were given allotment numbers from the lands 

ministry that is verifiable [and] my elder brother has encouraged us to process our 
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titles whenever we are able to by taking my father’s title and his death certificate, 

which means I can process my title even now.” (49-year-old man, Migori County)

Interestingly, some interviewees who themselves were widowed women (and therefore 

shared their experiences from a first-person perspective) often described a stronger sense 

of decision-making power over their land holdings compared to married female participants, 

even if they were involved in new partnerships. Widows were reportedly no longer legally 

bound to a male head of household, and so, in some instances, could be independently 

allotted land in a way acceptable to their husband’s family after his passing; these women 

appeared to hold the strongest decision-making power in their household over their land. 

One widow who became involved in a new partnership after her husband’s death described 

this nuance:

“The difference [between my current partner and my late husband] is that the land 

belongs to [my late husband] but this other old man [my current partner] has come 

from his own home and we just stay together as partners who have found each other 

and stay together. [But] he has no land here. The land belongs to [my late husband]. 

That’s why if I tell [my] current partner that I want to grow vegetables here and 

he refuses, I’ll [still] grow them. I only tell him to make him aware but it doesn’t 

mean that I have to abandon my plan [if he refuses].” (41-year-old woman, Migori 

County)

These sentiments were further corroborated by a married woman who was asked if the 

customary practice of wife inheritance - whereby a woman is customarily expected to enter 

a new sexual partnership after the passing of her husband (66) - renders widows less secure 

over their land tenure and reduces their decision-making power. This participant noted that 

because a widow is not obligated to marry an ‘inheritor’ she might actually possess more 

power in this dyad:

“Maybe, because he [the inheritor] is not [a widow’s] true husband, he has come 

and found [her] there so [she] must have more power. [In that situation] how can he 

speak in [her] house? He can leave at any time he wants if he can’t live with [her] 

terms.” (39-year-old woman, Homa Bay County)

Ultimately, women - whether married or widowed - consistently expressed greater perceived 

land insecurity than men. In our next theme, we explore how perceived land tenure 

security influenced participant engagement and level of investment in the Shamba Maisha 
intervention.

Theme 3: Impact of Land Tenure and Land Security on Shamba Maisha Farming and 
Income

About one-quarter of interview participants described themselves as land insecure, and 

almost all participants reported that their perception of land security was an important 

factor in their ability to successfully participate in Shamba Maisha. One participant, who 

was uncertain about the strength of his land tenure, noted that “[worries about land] affect 
[Shamba Maisha] because when you start worrying you don’t feel encouraged hence [you 
are] not able to proceed with work properly but just do very little.” This discrepancy in 

intervention engagement between participants who perceived themselves to be land tenure 
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secure versus insecure was especially evident in decisions made with regard to short- 

and longer-term investments in farming and income-generating activities, including crop 

selection, equipment purchases and construction.

Crop Selection—Perceptions of land security shaped crop selection by impacting 

participants’ willingness to invest in more expensive crops with extended harvesting 

times. At enrollment and during agricultural training, all Shamba Maisha participants 

were supplied with an initial number of seeds with which to begin farming on their 

land. While agricultural trainers provided some guidance and recommendations as part of 

the intervention arm, all participants were given the freedom to select which crops they 

preferred to produce on their farms. In addition, participants could supplement their initial 

supply of seeds with any additional crops they felt would improve their productivity for 

sustenance and income generation. Participants cultivated crops from this initial supply of 

seeds, the most common being: kale, African black nightshade, cowpeas, and spider plant. 

These crops provided subsistence for the household, could be harvested relatively quickly 

and sold in local markets. One participant explained the benefits of this baseline crop 

selection for all participants saying:

“I chose spider plant, black nightshade, capsicum and coriander. Black nightshade 

has good money especially [in the] dry season and people like it, the same [goes] 

for spider plant. I also chose collards because it is fast in growth and can be 

harvested for about 4-5 months. Capsicum also has an attractive price in the 

market.” (39-year-old man, Kisumu County)

However, most participants who felt secure about access to the land they used for Shamba 
Maisha tended to supplement this starter set of seeds with additional crops, many of which 

would not produce quick returns due to longer growing times and more intensive cultivation 

periods. This set of “long-term” crops included cassava, pumpkin, butternut squash and fruit 

trees (e.g., mango, orange, avocado), some of which can take between 4 and 15 years to 

reach full maturity. Indeed, a few participants who felt land tenure secure already had these 

additional crops on their land:

“I already have mangoes and guava trees in my farm so there is no need to plant 

others [trees].” (47-year-old woman, Kisumu County)

When asked to explain his reasoning for selecting fruit trees, another land tenure secure 

participant noted that:

“…fruits that [take a] little longer to mature…bring money [just like] vegetables 

and maize…like oranges can also help my children because fruits are good for 

one’s health” (50-year-old man, Kisumu County)

In contrast, participants who perceived themselves to be land insecure were less likely to 

invest in additional crops, especially long-term crops. One participant explained why she 

refrained from growing mangos and other fruit trees:

“…[because] the owner of the farm may claim it back before the tree crops mature 

up. [Then what] - would I cut them down or leave them for him?” (46-year-old 

woman, Kisumu County)
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Even land tenure secure participants affirmed that their decision making around crop 

selection would have been different had their access to land used for Shamba Maisha been 

more precarious. Several land secure participants stated that they would have completely 

forgone their decision to plant fruit trees and instead planted maize, a staple and cash 

crop, since “the cost of maize production is low, but these other ones are costly such that 
you cannot grow them where you are not sure of [your access to land]“, (39-year-old 
man, Kisumu County). Thus, land tenure security was an important factor that intervention 

participants considered in deciding which crops to plant, including those requiring greater 

investment and longer periods before bearing fruit.

Investment in Equipment and Construction—Most participants based their decisions 

to invest in equipment, construction and labor on their perceived land tenure security, which 

provided some participants with the assurance required to make significant investments in 

their land. However, if access to land was uncertain, participants were less likely to make 

high-cost additional investments in equipment and construction, including fencing and labor. 

One participant stated:

“…just the seeds alone that I use [are expensive], for example watermelon of about 

50 grams is close to 17,000 KSH (~$170 USD) and even the tomatoes I have 

right now [are] 50 grams for 7,500 KSH (~$75 USD) and I have planted three of 

such [and] that totals to 22,500 KSH (~$225 USD). So, it is a huge amount that 

you cannot invest in a place that you are not sure of…and that is just seeds, you 

have not included tilling the land and leasing costs and other work on the land 

like drainage system…[then] when it reaches the time to harvest, you also spray 

pesticides after every two weeks. It totals to a lot of money that you cannot take to 

a place that you have a feeling that the owner may change their mind [take the land 

away from you before harvest]” (51-year-old man, Kisumu County)

Another participant who felt insecure about her land holdings due to lack of a title deed, 

expressed several changes she would make in her approach to farming had she more 

certainty around her access to land, saying:

“[If I had the title deed,] I would fence [the land] and grow more crops…the fence 

helps to keep off intruders.” (56-year-old woman, Kisumu County)

When asked about her plans to build trenches to protect against hippos, another participant 

who had informally occupied her land for the study noted:

“Actually, I have thought of [building trenches] but my hands are tied, because 

long-term investments on someone else’s farm is quite a challenge.” (34-year-old 

woman, Kisumu County)

In contrast most participants who perceived that they were land secure stated they were 

more willing to make additional up-front investments in their farms, alongside longer-term 

projects such as erecting fences, digging trenches to protect against encroachment by hippos, 

and hiring additional labor. One male participant who felt himself to be land tenure secure 

described several additional investments he made in equipment and structures around his 

farm, including plans to extend his land used for farming saying that:
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“I added some equipment, for example Shamba Maisha did not give me a 
wheelbarrow, I had to buy [this] and a spade and a net to cover [the] tree 
nursery because there are some vegetables that must go through nursery before 
transplanting…and there was also a pipe that we added for extension to cover 
the entire land…and another plan is to extend the land because the one I have 
is not enough, the demand [for produce] sometimes is high but supply is low” 
(41-year-old man, Homa Bay County)

When one land tenure secure participant was asked if she would have still built a fence 

around her land without certainty about land access, she stated:

“Why would I do such on someone else’s land! What if I get chased away from 

the land? Would I pluck off my banana crops and run away with them? I wouldn’t 

fence off the farm; I must fence my own farm, one that belongs to me. You can only 

fence if the land is yours.” (40-year-old woman, Kisumu County)

Participants with land tenure security were more confident making additional investments 

in their land through purchasing equipment and tools, and hiring labor to complete more 

intensive farm improvements like fencing and digging trenches.

Discussion

This is one of the first studies to examine how a livelihood intervention seeking to 

improve HIV outcomes is impacted by the extent to which participants experience land 

insecurity. Without this understanding, “success” in such interventions may be skewed 

towards those who were more land secure. Those who experience land insecurity may have 

their agricultural decision making, income and health impacted during the course of their 

intervention participation. This is the first study to attempt to understand whether those 

who participated in an RCT designed to improve HIV outcomes through a multisectoral 

agriculture livelihood intervention experienced discrepancies and challenges in access to and 

control over land. In addition, we sought to understand whether those who perceived they 

were more land secure differed in important ways from those who perceived themselves to 

be land insecure, particularly in terms of gender and possession of written documentation 

demonstrating land tenure. Our study showed that gender did shape perceived land security, 

with women more often perceiving themselves to be land insecure. Our study also 

interestingly showed that possession of written documentation did not necessarily correlate 

with perceptions of land insecurity (though the literature shows that documentation is 

crucial in measures of actual land security and recourse in the event of land disputes) 

(14,16,22,24,56). Second, our study showed that variability in perception of security in 

access to and control over land shaped how individuals made decisions about intervention 

participation, namely in terms of the types of crops and other agricultural investments 

they made to improve productivity of their land. This impacted both agricultural yield and 

income generation, key variables in the Shamba Maisha randomized controlled trial.

In this study, we found that while intervention participants living with HIV perceived that 

Shamba Maisha was able to improve their health and food security, success and engagement 

with this livelihood intervention was shaped by participants’ perception of security in access 
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to and control over land. The strength of a participant’s sense of land security depended on a 

number of factors, including customary and legal rules governing access to land. Participants 

with some sort of written documentation over their land, especially a title, were more likely 

to express a sense of land security and capacity to make decisions about their land freely. 

Still, the fact that most participants reported feeling secure in their access to land without 

having a title or other documentation suggests that possession of written documentation is 

not imperative to a perception of land security in this context. Many participants put more 

confidence in land tenure that was substantiated by their family, community and community 

leaders through community meetings or public declarations.

Compared to male participants in Shamba Maisha, women in our study experienced more 

restricted access to land and higher land tenure insecurity. Women in our study were less 

likely to report having any kind of documentation or formal agreement tying them to their 

land. At the same time, they were more likely to have a history of being involved in land 

disputes and to hesitate in making long-term investments in their land. A growing body 

of literature suggests that this type of land tenure insecurity significantly hinders women’s 

ability to achieve financial security, sustain housing, and establish household bargaining 

power (5,25,31,56–61). The resulting elevated risk of poverty, forced migration, and gender-

based imbalances in relationship power puts women at higher risk of HIV acquisition 

and poorer health outcomes (5,27,47) and points to the role that strengthened land tenure 

security and property rights might have in reinforcing structural HIV interventions.

Fearing they would be stripped of their access to land, certain intervention participants 

opted to make shorter term investments in their farming practices. They planted crops 

that would garner income quickly (though perhaps less sustainably) and avoided investing 

in agricultural products and equipment that would help them care for and protect their 

cultivation land (fertilizer, fences, trenches, etc.). While this is a common reaction to land 

tenure insecurity, literature shows that when farmers make these kinds of trade-offs, it 

contributes to a cycle of continued low agricultural productivity and hinders sustained 

livelihood benefits (7,10,14,62). Men and women farmers who feel more secure about their 

land tenure are more likely to invest in land, labor and inputs and are far more likely to 

have increased agricultural productivity compared with farmers who feel less secure about 

their access to land (7,9–12,14,62,63). Our results suggest that land tenure security seems 

to influence farmers’ ability to benefit from an intervention like Shamba Maisha through 

two related mechanisms: (1) creating sustainable income generation and (2) shaping a 

reliable yield of crops that could be used for sustenance. In turn, there were three primary 

drivers that increased or decreased participants’ perceived sense of land tenure security: 

1) national laws regarding land ownership and access, 2) local customs that framed the 

practical application of property rights, and 3) gender – with women being greatly limited in 

their capacity for investing in the intervention due to strong perceived land tenure insecurity. 

Our proposed pathway (Figure 1) illustrates how all of these factors influenced the four 

primary mediators (empowerment, mental health, physical health and food security) in 

Shamba Maisha’s causal pathway for improving HIV outcomes.

Our study offers unique insights into the perceived mechanisms through which interventions 

targeting structural determinants of health might offer more sustainable and more successful 
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integrated benefits to agricultural communities and people living with HIV. These pathways 

have important implications both for the scale up of Shamba Maisha and the development of 

similar structural HIV interventions that seek to implement long-lasting and self-sustaining 

agricultural programs. Many participants reported health and socioeconomic benefits from 

Shamba Maisha, and we hypothesize that the quantitative data will support these qualitative 

findings. However, in order to maximize success for individuals such as those included in 

our study, the mediating impact of land tenure security must be considered early in project 

planning stages. Program planners should develop partnerships with community groups to 

support knowledge dissemination around property rights, dispute mitigation and land tenure 

security strengthening. Furthermore, structural livelihood interventions in the future may 

need to integrate property rights programming that assists with establishing land security in 

order to more adequately recognize gender-based disparities in land tenure and its impact on 

health outcomes.

There are important limitations to our study. First, the sample size for this qualitative study 

does not include control participants who did not receive the Shamba Maisha intervention. 

This decision was made so that our study could focus on how perceived land tenure security 

impacted intervention participants. In addition, all study participants, both intervention and 

control, had some access to land meaning that there was perhaps selection bias in our sample 

against members of the community who were the most land insecure. Valuable insights 

would be gained from interviewing individuals outside of the study population which should 

be included in future studies. Finally, rules governing land tenure and property rights, both 

customary and at the national level, vary significantly. Our focus on perceived land tenure 

was an attempt to mitigate this limitation by focusing on subjective interpretations of land 

security rather than those more officially outlined in Kenyan law and custom. However, this 

evaluation of perceived land tenure security also has its own significant limitations since this 

does not objectively measure actual land tenure security and is therefore difficult to quantify 

and replicate, especially since there can be a disjuncture between perceived and actual land 

tenure security. In addition, though this paper focused on legal and cultural factors that 

impacted land tenure security, there are important environmental factors, such as droughts 

and wildlife encroachment, that we did not examine here but future studies should consider.

Rigorous agricultural interventions, such as Shamba Maisha, that aim to improve HIV 

treatment and care outcomes have great potential for improving HIV health in some of 

the world’s most vulnerable populations. However, for such livelihood interventions to 

be as effective as possible, they should consider incorporating measures and practices to 

promote land tenure security (especially for women) or combine agricultural interventions 

with property rights interventions. It will be important to secure land access and control 

for those who have no access to a title or documentation linking them to their land or 

who are HIV positive. This could be done through partnerships with community-based 

land rights protection interventions and organizations (such as GROOTS-Kenya or the 

Federation of Women Lawyers in Kenya (FIDA-Kenya) (27,67)). Findings from this study 

can guide the creation of future agricultural and economically-oriented development and 

public health interventions by emphasizing secure land access and empowerment as integral 

to generating sustainable outcomes in communities heavily affected by HIV. Building on our 

findings, additional studies should aim to use quantitative data to structure the framework 
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and methodology through which both subjectively perceived and more objective actual land 

tenure security are measured in the development of livelihood interventions. These findings 

should be incorporated into future iterations or scale-up of programs similar to Shamba 
Maisha and integrated into assessments of their sustainable impact on HIV health outcomes.
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Figure 1: 
Proposed pathway of upstream and downstream factors associated with the effect of 

perceived land tenure on the Shamba Maisha multisectoral agricultural intervention to 

improve HIV health outcomes
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Table 1:

Socio-demographics and land access among 30 participants in the land-tenure Shamba Maisha sub-study

Characteristics Women (N[%] or median [IQR]) Men (N[%] or median [IQR])

N = 15 N = 15

Sociodemographic variables 

Head of household 8 (53.3%) 14 (93.3%)

Married with single partner 7 (46.7%) 10 (66.7%)

Married with multiple partners 1 (6.7%) 3 (20.0%)

Widowed 7 (46.7%) 1 (6.7%)

Single 0 (0%) 1 (6.7%)

Living in peri-urban area 6 (40.0%) 6 (40.0%)

Living in rural area 9 (60.0%) 9 (60.0%)

Age 46.0 (39.0, 53.0) 41.0 (36.0, 48.0)

Age of children <= 17 years old in household 8.5 (5.0, 12.0) 9.0 (5.0, 12.5)

Years on ART 6.0 (2.0, 7.4) 4.6 (2.5, 6.9)

2+ Children 13 (86.7%) 14 (93.3%)

Perceived Land Access *

Land insecure 5 (33.3%) 2 (13.3%)

Land secure 10 (66.7%) 13 (86.6%)

Type of Land Access *

Freehold (permanent ownership) 9 (60.0%) 10 (66.7%)

 Has any written documentation about rights to land 2 (13%) 5 (33.3%)

 Name appears on title 1 (6.7%) 3 (20%)

Customary (customary ownership) 2 (13.3%) 0 (0%)

Informally occupied 4 (26.7%) 3 (20.0%)

Rented or Leased 0 (0%) 2 (13.3%)

*
‘Land Access’ refers specifically to the type of land that study participants were using for the Shamba Maisha study and does not include 

additional pieces of land to which some participants may have had access. For the qualitative sub-study, land access typologies were created or 
determined based on coding of self-reported qualitative data derived from IDIs.
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Table 2:

Level of education among 30 participants in the land-tenure Shamba Maisha sub-study

Highest level of education completed Women (N[%] or median [IQR]) Men (N[%] or median [IQR])

N = 15 N = 15

Some primary 8 (53.3%) 1 (6.7%)

Primary 4 (26.7%) 6 (40.0%)

Some secondary 2 (13.3%) 1 (6.7%)

Secondary 0 (0.0%) 5 (33.3%)

Some college 0 (0.0%) 1 (6.7%)

Diploma 1 (6.7%) 1 (6.7%)
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