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Exploring links between socio-ecological systems
and psychological distress: a case study in rural

Uganda
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Abstract Poor mental health is a leading contributor to the
global burden of disease but there is poor understanding of
how it is influenced by people’s interactions with ecological
systems. In a theory-generating case study we asked how in-
teractions with ecosystems were perceived to influence stres-
sors associated with psychological distress in a rural setting
in Uganda. We conducted and thematically analysed 45
semi-structured interviews with residents of Nyabyeya
Parish. Poverty and food insecurity were the primary re-
ported causes of ‘thinking too much’ and related idioms
suggesting psychological distress. Households bordering a
conservation area reported that crop losses from wildlife
contributed to food insecurity. However, forest resources re-
presented important safety nets for those facing poverty and
food insecurity. Commercial agricultural expansion also
emerged as a salient theme in the lives of residents, report-
edly exacerbating poverty and food insecurity amongst
poorer households but contributing incomes to wealthier
ones. Our exploratory study suggests how two globally
prevalent land uses, nature conservation and commercial
agriculture, may influence social determinants of psycho-
logical distress in the study area. We highlight co-benefits
and trade-offs between global sustainability goals that
could be managed to improve mental health.
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Introduction

ature (‘the nonhuman world, including coproduced

features, with particular emphasis on living organ-
isms’; IPBES, 2019, p. 14) underpins diverse aspects of
human health and well-being (Whitmee et al, 2015).
Mental health is a core aspect of health, described as a
state of well-being through which individuals can cope
with daily stressors, realize their abilities and function pro-
ductively (WHO, 2004). A large body of research has ex-
plored relationships between natural ecosystems and
mental health. However, much of this research focuses on
a comparatively limited range of linkages (e.g. the psycho-
logical benefits of green space exposure), largely from stud-
ies in the Global North. This evidence may not reflect the
potentially diverse psychological consequences of interact-
ing with natural ecosystems in the rural Global South, par-
ticularly amongst those whose livelihoods are closely
coupled to natural systems. Here we aim to identify under-
explored ways in which interacting with ecosystems could
influence psychological distress, through an exploratory
case study in Uganda, located in the Global South. The fol-
lowing summarizes existing literature linking nature and
mental health, identifies key evidence gaps and presents
our conceptual framework.

One increasingly well-studied linkage relates to the psy-
chological benefits of exposure to green and blue space
(Collins et al., 2020). This linkage suggests that people’s dir-
ect sensory exposure to nature can promote positive psycho-
logical states and mental health (Bratman et al., 2015). For
example, a study amongst 16,307 respondents in 18 countries
found that the frequency of visits to green and blue spaces
was positively associated with self-reported mental well-
being and negatively associated with psychological distress
(White et al., 2021). Other research has examined how
green and blue spaces facilitate exercise (Barton et al,
2016), support cultural ecosystem services (Nawrath et al.,
2022) and mitigate environmental stressors such as noise
and heat (Dzhambov & Dimitrova, 2015), all of which are
potentially linked to mental health (Marselle et al., 2021).
However, much of this research examines people’s non-use
interactions with nature. For example, Marselle et al. (2019)
reviewed multiple frameworks connecting nature and
mental health. These frameworks and their corresponding
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evidence overwhelmingly focused on the non-material con-
tributions of nature to mental health. Yet the direct material
contributions of nature, such as food, fuel, materials and
other products, play crucial roles in people’s lives worldwide
(IPBES, 2019), particularly in low-income settings. These
material aspects of people’s lives could be important predic-
tors of mental health (Lund et al., 2010). For example, forests
can support food security, a social determinant of mental
health (Ickowitz et al., 2014; Jones, 2017).

Furthermore, many studies exploring the psychological
benefits of nature exposure come from the Global North,
often from urban contexts (Fisher et al., 2021). For example,
a systematic map of 276 studies linking nature exposure and
mental health found that 83% were conducted in predomi-
nantly high-income Europe, North America, Australia and
New Zealand, and only 15% in Asia (Collins et al., 2020).
Similar patterns can be observed in other reviews linking na-
ture and mental health (Twohig-Bennett & Jones, 2018;
Wendelboe-Nelson et al., 2019). But nearly 4 billion people
live in lower-middle- and low-income countries, of which
nearly 60% live in rural areas (World Bank, 2021).

The geographically biased understanding of how inter-
acting with ecosystems affects mental health is of concern,
as many in the rural Global South depend on nature for
their basic needs (Fedele et al., 2021), can be highly exposed
to its loss (Powers & Jetz, 2019) and have limited access to
mental healthcare services (Vigo et al., 2019). A more repre-
sentative understanding could be useful in several ways. A
Global Action Plan for Biodiversity and Health has been
proposed to help mainstream biodiversity-health linkages
into cross-sectoral and sector-specific planning (CBD
SBSTTA, 2021). A better understanding of these links
could help decision-makers account for (and thus take ad-
equate action to avert) the full health costs of the global bio-
diversity crisis. Furthermore, this understanding could
identify opportunities to support both conservation and
human health. For example, livelihood-focused conserva-
tion interventions could simultaneously protect nature
whilst directly and indirectly enhancing people’s quality of
life in ways that could support their mental health (Wright
et al., 2016; Pienkowski et al., 2022). Finally, accounting for
the role of ecosystems could help explain variation in mental
health between groups, such as the observed but unex-
plained differences between communities in Uganda
(Kinyanda et al., 2011, 2013, 2017).

One commonly used marker of mental health is the pres-
ence and severity of psychological distress, a state of emo-
tional disturbance that impairs day-to-day activities and
social functioning (Drapeau et al., 2012). Although not itself
a disorder, severe psychological distress is ‘indicative of im-
paired mental health and might reflect common mental dis-
orders, like depressive and anxiety disorders” (Viertio et al.,
2021, p. 2). Our exploratory case study was conducted
amongst nine rural communities in Nyabyeya Parish,

western Uganda. This Parish borders Budongo Forest
Reserve, a valuable site for nature conservation, but one
that has experienced extensive recent land-use change.
Therefore, the relationship between ecosystems and people’s
experiences of psychological distress could be particularly
acute. Within the case study, we ask: (1) How do
Nyabyeya’s residents describe their experiences of distress?
(2) What are the perceived stressors causing this distress?
(3) How do interactions with ecosystems influence these
stressors?

Conceptual framework

We developed a generic conceptual framework describing
how interactions between social systems and ecosystems
could influence social determinants of psychological dis-
tress. This framework was intentionally broad, providing a
general structure but allowing themes to emerge from the
data. This framework has been described in detail previously
(Pienkowski et al., 2022), and so is only briefly presented
here (but see Supplementary Material 1). The first compo-
nent of the framework describes how excessive exposure
to stressors could increase the risk of psychological distress
(Fig. 1). We explored experiences of distress using locally ap-
propriate idioms of distress (Nichter, 2010). The second
component of the framework describes broad categories of
stressors faced by populations experiencing poverty, draw-
ing on the Voices of the Poor initiative (Narayan et al.,
2000). This initiative identified five categories of stressors:
material lack and want; physical ill-being; bad social rela-
tions; insecurity and vulnerability; and powerlessness, frus-
tration and anger. These stressors could represent potential
social determinants of mental health (Lund et al., 2018). The
final component describes how the interaction of social and
ecological systems defines the context of people’s lives, in-
cluding the stressors they face. Ostrom provides a multi-
level framework for organizing and structuring the many
features found in socio-ecological systems, including
agro-ecological systems (Ostrom, 2007). This socio-
ecological systems framework is often used to examine a
specific phenomenon of interest, termed the action situation.

Study site: Nyabyeya Parish and the surrounding
areas

The scope of the case study includes Nyabyeya Parish, the
nine communities within it and the surrounding area
(Fig. 2; Supplementary Material 2). The area has experi-
enced substantial changes in land cover since 1994, with
widespread loss of forest outside forest reserves and a shift
from subsistence to contract farming (Babweteera et al.,
2018). These socio-ecological changes would be expected
to affect the livelihoods of residents, many of whom are
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Fig. 1 The direct and indirect ways in which interacting with
ecosystems could influence the risk of psychological distress,
depending on the psychobiological characteristics of an
individual, within a socio-ecological system.

Action
situation

subsistence farmers or make a living through forest resource
use. We anticipated that these and other changes could have
implications for residents’ experience of psychological dis-
tress. However, these changes are typical of similar tran-
sitions in other parts of Uganda and East Africa
(Martiniello, 2021). As such, we expected our findings to
be generalizable to similar contexts.

Methods

Study population and sample

The study population includes male and female household
heads (the primary decision-makers) over 18 years of age in
the nine study communities. We selected household heads
for this study because we presumed they would be knowl-
edgeable about household and community conditions.
This population included Indigenous Banyoro and in-
migrants, spanning subsistence and small-scale contract
sugarcane farmers, non-farmers and landless commercial
agricultural workers.

The a priori target sample included five respondents in
each of the nine communities, totalling 45 interviews. We
chose this sample size to ensure equal representation across
all communities. Data saturation was met within the 45 in-
terviews. We purposively sampled respondents to capture
demographic and socio-economic variation by walking
through each community (Supplementary Material 3). At
the respondent’s request, we excluded one interview con-
ducted in Kanyege from the study. We conducted an add-
itional interview in Nyabigoma community as the third
interview there was only partially completed (but was in-
formative and so we retained this in the analysis).
Accounting for this exclusion in Kanyege and addition in
Nyabigoma, we conducted 45 semi-structured interviews,
each lasting 118 min on average, in the nine communities
during September-November 2019.

Socio-ecological systems and distress
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FiG. 2 The study area in Uganda, which includes Nyabyeya
Parish and its nine communities, Budongo and Rwensama
Forest Reserves, and the large-scale commercial sugarcane
estates.

Data collection

We collected data through semi-structured interviews led by
TP, following an interview guide (Supplementary Material 4).
The interview guide included broad themes from the con-
ceptual framework, in three sections. The first section
asked respondents to describe important places, natural re-
sources, livelihood and other activities and governance sys-
tems (Ostrom, 2007). The second section asked about the
major challenges and problems people experience in their
lives (Narayan et al., 2000). Finally, we asked respondents
how they felt when experiencing stressors, allowing them
to introduce terminology related to distress in their own
words. When respondents introduced such terms, we
prompted them to provide details on associated symptoms.
We covered all themes in all interviews (Supplementary
Material 5).

Data analysis

We employed inductive thematic analysis to identify, ana-
lyse, organize and report interview themes (following
Braun & Clarke, 2006). The thematic analysis proceeded
through the following five steps (Supplementary Material 6):
(1) Familiarization with data, including re-reading tran-
scripts and postscripts and comparing word clouds between
demographic and social groups. (2) Generating codes and
systematically applying them to the text over two rounds
of coding. (3) Identifying and clustering codes into themes.
(4) Reviewing themes, ensuring consistency within (but
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discrete differences between) them and counting the in-
stances in which respondents explicitly connected two
given themes. (5) Defining and naming themes (see
Supplementary Table 2 for definitions of the key themes).

One of the emergent themes related to symptoms of
‘thinking too much’. We evaluated the extent to which
these symptoms appeared to describe emotional distur-
bance that impaired day-to-day activities and social function-
ing (Drapeau et al., 2012). The expected ways in which the
positionality of the authors could have influenced the results
and the steps taken to account for these are discussed in
Supplementary Material 7.

Results

We interviewed 21 men and 24 women with a range of demo-
graphic and socioeconomic characteristics (Supplementary
Material 3). We discussed a broad range of themes during
the interviews, but only those most frequently mentioned
and relevant to the research questions are presented here
(but see Supplementary Material 8).

How do the residents of Nyabyeya Parish describe their
experiences of distress?

Terms used to describe the experience of distress included
kufikiri sana in Kiswahili and kuterageza muno in
Runyoro, both of which translate to ‘thinking too much’
in English. For instance, respondent Ros (lower-income
older female) said, ‘It brings me so many thoughts, I think
too much.” When asked about the experience of ‘thinking
too much’, respondents mentioned a range of experiences
or symptoms (Fig. 3). For instance, R29 (lower-income
middle-aged male) stated, “You find yourself growing thin-
ner and thinner. Like the way they say that too many
thoughts cause pressure.” Several reported that the experi-
ence of ‘thinking too much’ disrupted daily activities. For
example, Rog (middle-income middle-aged male) said,
“You sleep from now [early evening at the time of the inter-
view] up till 10 am, [but] you are supposed to wake up and
get your hoe and start digging, so those are all about
thoughts.’

Several respondents indicated that the frequency and
duration of ‘ thinking too much’ depended on the presence
of specific stressors. For instance, when asked how to allevi-
ate ‘thinking too much’, R38 (middle-income older male)
said, ‘There is no way you can reduce those thoughts if
you are still with those challenges. [Those thoughts only dis-
appear when] those challenges are not there.” However, sev-
eral others indicated that the experience of ‘thinking too
much’ was more chronic, such as R27 (lower-income
middle-aged female), who said, ‘You cannot imagine the
period that those thoughts can get finished from you.’

Pressure, illness, pain
Problems sleeping

Other
Suicidal ideation

Thinking too much

Being distracted
Tired, thin, fainting

Affected appetite

Fic. 3 The reported experiences or symptoms of ‘thinking too
much’ amongst respondents in Nyabyeya Parish, Uganda. The
width of the lines illustrates the relative number of interviewees
that reported connections between nodes. The node size
represents the number of interviewees mentioning the associated
theme for that node.

What are the perceived stressors associated with distress
amongst residents?

Many respondents reported that poverty, bad health and in-
adequate food were associated with ‘thinking too much’
(Fig. 4). For instance, when asked what the term ‘overthink-
ing’ meant, R20o (middle-income older female) responded,
‘No energy for digging, no money, [which] brings famine;
it makes you overthink. You start thinking, what will I
eat?” Although being poor was an umbrella term for some-
one’s socio-economic condition, it was often associated with
insufficient money to meet essential needs. These needs in-
cluded basic housing, paying for healthcare and school fees
and buying food. Therefore, in the following, we use the
term ‘poverty’ to mean inadequate money.

Many respondents used the terms ‘famine’ and ‘hunger’
to describe not having enough food. When asked how this
affected them, several respondents mentioned reducing the
number of meals eaten per day, eating less favoured food or
reducing dietary diversity. For instance, when asked about
the experience of hunger, Ri3 (middle-income younger
male) stated, “You cannot eat expensive things, and if you
have been eating like four cups of posho (maize flour)
now, you end up reducing to two cups.” Although a few re-
spondents indicated that the current experience of hunger
was a cause of ‘thinking too much’, many more said that
the prospect of food supplies running out before the next
harvest caused them distress.
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FiG. 4 The reported sources of ‘thinking too much’ and related
idioms of distress amongst respondents in Nyabyeya Parish,
Uganda. The width of the lines illustrates the relative number of
interviewees that reported connections between nodes. The node
size represents the number of interviewees mentioning the
associated theme for that node.

What are the perceived roles of socio-ecological
processes in these stressors?

We focus on poverty and hunger because they were the most
frequently mentioned intermediaries between the broader
socio-ecological context of respondents and ‘thinking too
much’. Further evidence and other pathways of interest
are presented in Supplementary Figs 1-3.

Hunger, nature conservation and the sugarcane industry
The main reported drivers of hunger included insufficient
land (linked to the sugarcane industry, discussed below), in-
adequate money to buy food, and crop losses. Many subsis-
tence farmers said unexpected and unseasonal rains during
June-July 2019 left crops rotting in their fields. Many also
reported that crop foraging by wildlife (baboons Papio anu-
bis, chimpanzees Pan troglodytes and red river hogs
Potamochoerus porcus) contributed to crop losses. For in-
stance, R16 (lower-income younger female) stated, ‘Wild an-
imals are good at [destroying] most of our food crops.’
Whether or not they farmed adjacent to the reserve, inter-
viewees said that crop-eating wildlife most affected farmers
at the forest edge.

In response to crop-eating by wildlife, many subsistence
farmers reported having to guard their crops, which several
respondents said disrupted other income-generating activ-
ities and leisure time. Consequently, several subsistence
farmers had negative attitudes towards wildlife and a desire
to trap or kill wild animals. However, it was unclear whether
respondents had acted upon these desires. For instance, R18
(middle-income middle-aged female) stated, ‘[Wild ani-
mals] cannot leave you to eat your food, and you are not

Socio-ecological systems and distress

allowed to kill them, meaning you just suffer. But if you
get time, you can go and wait for them. You chase them.

Poverty, farm size and the sugarcane industry

The primary reported contributors to poverty were low farm
production, poor health and lack of employment. For in-
stance, R29 (lower-income middle-aged male) stated, ‘What
has caused poverty in this community is lack of enough land.
You do not have [enough land] where you can farm; you just
have a plot [a small unit of land].” When discussing farm pro-
duction, many subsistence farmers suggested that there was
inadequate or ‘squeezed’ land. For instance, when asked to
describe the history of the community, R25 (medium-income
middle-aged male) said, ‘Others are getting problems of land
because [there is not enough land] where they can do good
farming to get good money [...] that’s what is making us
suffer” When asked why there was inadequate land,
most subsistence farming respondents said that the expan-
sion of contract farming and large-scale commercial estates
had displaced small-scale farming. For instance, Ro2
(middle-income middle-aged male) stated, ‘You cannot
struggle for a small piece of land since sugarcane has taken
most of the land’ Mechanisms of displacement included
the voluntary selling or renting of land to meet immediate
needs, forced displacement by large-scale commercial estates
and increased prices restricting land purchase.

However, both subsistence and small-scale contract farm-
ers said that the sugarcane industry benefitted those able to
engage in it. For instance, when describing the drivers of
household development, Ro1 (middle-income middle-aged fe-
male) said that some households engage in ‘sugarcane grow-
ing, and after growing, they sell and get a lot of money’.
Nevertheless, many subsistence farmers reported barriers to
small-scale contract farming; insufficient land was most com-
monly mentioned. Consequently, several respondents said
that the benefits of the sugarcane industry mainly accrued
to wealthier households with large amounts of land.

The importance of the forest during hunger and poverty

As well as the threats posed by crop-eating wildlife, many
said that subsistence farmers and landless young men har-
vested forest resources to cope with hunger or poverty. This
forest use included legal (e.g. harvesting wild plants and
mushrooms) and illegal activities (e.g. producing charcoal,
hunting and timber harvesting). Several respondents said
that wealthier households, including those outside the
study area, often paid landless young men to illegally harvest
timber. Similarly, several respondents said charcoal was typi-
cally produced by poorer households and sold to wealthier
ones. For instance, Ro2 (middle-income middle-aged
male) said, ‘[People are struggling to survive] as the sugar-
cane is the most [common] crop grown on the ground, so
[food crop] gardens are few.” Ro2 then proceeded to say,
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“That is why people are entering the forest, just stealing [for-
est resources], just burning charcoal, collecting firewood in
days that are not allowed.’

Hunting and harvesting of forest foods reportedly con-
tributed to diets. Furthermore, income generated from for-
est product harvesting was used to purchase food and to
meet other needs. However, many respondents also men-
tioned the risks of illegal forest use, including corporal pun-
ishment, fines and imprisonment. However, no respondents
explicitly associated these risks with ‘thinking too much’.

Discussion

Psychological distress in Nyabyeya Parish

Many of the reported symptoms of ‘thinking too much’ (e.g.
sleep disturbance, fatigue, problems concentrating, changes
in weight and appetite, suicidal ideation and the sensation of
heart palpitations) were consistent with a stage-based model
of poor mental health (APA, 2013; Patel et al, 2018).
Furthermore, some respondents described the disruption
of their daily activities during periods of ‘thinking too
much’, which is consistent with definitions of psychological
distress (Drapeau et al., 2012). However, there was apparent
variation in the severity and variety of symptoms. For in-
stance, some emphasized loss of appetite and weight loss,
whereas others highlighted chest discomfort, and some
did not explicitly report disruption of daily activities and so-
cial functioning. Therefore, in isolation, our study provides
only some evidence that ‘thinking too much’ is associated
with psychological distress.

However, multiple studies in Uganda and East Africa have
found both qualitative and statistical associations between
‘thinking too much’ and psychological distress and common
mental disorders (Kaiser et al., 2015). For example, several
studies using qualitative approaches have found evidence
linking ‘thinking too much’ to distress and poor mental
health amongst Ugandan, Kenyan and Malawian populations
(Okello & Ekblad, 2006; Velloza et al., 2020; Harrington et al.,
2021; Miller et al,, 2021). Pienkowski et al. (2022) found a
strong positive statistical association between the reported
frequency of experiencing ‘thinking too much’ and depres-
sion symptom severity within the same area as the current
study. More generally, in a review of 6o studies in
sub-Saharan Africa, Backe et al. (2021, p. 1) stated that ‘think-
ing too much is a useful idiom for understanding rumination
and psychiatric distress [...] in clinical settings’. When con-
sidering our results in the context of the wider literature, there
is good evidence that the term ‘thinking too much’ is indica-
tive of psychological distress. Furthermore, although psycho-
logical distress is not a mental disorder, severe distress is
indicative of poor mental health and is experienced across a
range of severity of common mental disorders (Drapeau et al.,

2012; Viertio et al., 2021). Consequently, considered in rela-
tion to previous evidence, our results highlight potential
risk factors for poor mental health.

Social determinants within a socio-ecological context

Conserved landscapes and ‘thinking too much’

Over recent decades large amounts of forest outside the forest
reserves in Uganda appear to have been lost, partly attributed
to commercial agricultural expansion (Twongyirwe et al.,
2017). In this context, Budongo Forest Reserve appears to con-
tribute to the livelihoods of those in the region, particularly
those experiencing poverty and food insecurity (Fig. 5).

In general, nature conservation seeks to maintain ecosys-
tems and their essential contributions to human well-being
(IPBES, 2019). In doing so, conservation may influence
social determinants of mental health for many worldwide.
For example, forest products are consumed by many pop-
ulations globally, sometimes supporting food security
(Rasolofoson et al., 2020), which is a well-established deter-
minant of mental health (Kinyanda et al., 2011; Lund et al.,
2018; Myers, 2020). Thus, conserving forest habitats could
maintain the flow of these benefits, potentially supporting
mental health. Yet not all interactions with ecosystems are
desirable. Several studies describe how interactions with
wildlife can be distressing, potentially contributing to the
risk of mental illness (Jadhav & Barua, 2012; Barua et al,,
2013; Chowdhury et al., 2016). Our findings suggest that liv-
ing in proximity to crop-eating wildlife may also be a
stressor potentially indirectly linked to experiences of psy-
chological distress. This stressor appeared to vary across
the study area, with households bordering forest reserves
being most affected by crop-eating wildlife, consistent
with findings from previous studies (Tweheyo et al., 2005).
As such, the full set of social costs and benefits associated
with conservation and how they are distributed between
groups should be considered when managing landscapes
to protect nature. For instance, the post-2020 Global
Biodiversity Framework includes plans to nearly double
the current extent of protected areas globally by 2030
(CBD, 2021). However, many have argued that these plans
have not been based on a thorough assessment of their social
impacts (e.g. ICCA Consortium, 2021), which could include
impacts on mental health.

Uganda has adopted the Sustainable Development Goals,
which include Goal 3 to ‘Ensure healthy lives and promote
well-being for all at all ages” and Goal 10 to ‘Reduce inequal-
ity within and amongst countries’ (United Nations, 2015).
Perceptions play a central role in people’s subjective evalua-
tions of their well-being (Diener, 2009), including their
health. Therefore, managing the factors perceived to affect
mental health could help promote healthy lives and well-
being as subjectively experienced. In the current study
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context this could mean acknowledging and acting on peo-
ple’s concerns about landscape management and policy
(Bennett, 2016). For example, the Ugandan Government
should investigate how rural residents view conservation,
and avoid policies that are perceived to worsen inequalities
and trigger ‘thinking too much’. This process could be facili-
tated by strengthening the decentralized governance system
in Uganda (Mushemeza, 2019), with local councils soliciting
the perspectives of residents and raising these perspectives
with decision-makers in central government.

Perceptions can also influence attitudes and behaviours
and the success of projects that depend on local support
(Bennett, 2016). For example, perceptions regarding forests
as a source of resources and a home for crop-eating wildlife
(both reportedly indirectly linked to ‘thinking too much’)
may influence attitudes towards their protection. Pre-
venting or compensating for human-wildlife conflict has
been a persistent issue in the study area and elsewhere in
East Africa. However, there are emerging innovations that
Ugandan authorities could consider, such as community-
operated compensation schemes (Watve et al., 2016). If suc-
cessful, such interventions might reduce experiences of
‘thinking too much’ and foster support for local forest con-
servation, potentially contributing to sustainable develop-
ment and biodiversity goals.

Agro-ecological systems and ‘thinking too much’

The prominence of the sugarcane industry across responses
was unexpected, but this theme emerged as important. Our
findings indicate that most of those who benefitted from the

Socio-ecological systems and distress

expansion of contract farming were wealthier families with
large amounts of land, many of whom were Indigenous
Banyoro. However, this expansion reportedly displaced sub-
sistence farming, potentially exacerbating social determinants
of psychological distress amongst poorer households (Fig. 5).
The Ugandan government has sought to promote contract
farming models as a tool for poverty alleviation (White
et al., 2012). However, our results corroborate other studies
suggesting that this model could have limitations in terms of
delivering pro-poor development (Mwavu et al, 2018;
Martiniello, 2021). More broadly, numerous studies across
various countries illustrate the diverse impacts of commercial
agriculture on smallholder farming systems, sometimes
contributing to food insecurity and poverty amongst vulner-
able groups (Hall et al., 2017). For example, agriculture com-
mercialization has been linked to global market exposure,
indebtedness and uncertain yields, leading to high rates
of suicide in some farming communities (Mohanakumar
& Sharma, 2006).

Study limitations

This study was primarily focused on the perspectives of re-
spondents. Local and Indigenous knowledge can be a valu-
able source of information for landscape management and
conservation decision-making (Wheeler & Root-Bernstein,
2020). However, these perspectives are also shaped by social
and cognitive factors. As such, the current study may not
have captured the full breadth of possible linkages between
interactions with ecosystems and social determinants of
psychological distress. Moreover, residents may have an
inaccurate understanding of socio-ecological dynamics
or strategically misreported their responses to gain future
benefits. Further research could integrate long-term moni-
toring of socio-ecological dynamics to evaluate the reliability
of the perceptions of respondents.

Conclusion

In this exploratory study, we have applied a new framework
that situates social determinants of psychological distress in
socio-ecological systems. We find that nature conservation
and commercial agriculture could influence social determi-
nants of psychological distress. Our case study indicates op-
portunities to manage perceived co-benefits and trade-offs
between the Sustainable Development Goals, thereby poten-
tially improving subjective experiences of mental health,
and demonstrates the importance of taking a more holistic
and locally nuanced approach to understanding how peo-
ple’s relationships with ecosystems relate to psychological
distress and mental health.
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