
Frontiers in Public Health 01 frontiersin.org

Four recommendations to tackle 
the complex reality of 
transdisciplinary, natural 
experiment research
Amber L. Pearson 1*, Karin A. Pfeiffer 2, Rachel T. Buxton 3, 
Teresa H. Horton 4, Joseph Gardiner 5 and Ventra Asana 6

1 CS Mott Department of Public Health, Michigan State University, Flint, MI, United States, 2 Department 
of Kinesiology, Michigan State University, East Lansing, MI, United States, 3 Department of Biology, 
Carleton University, Ottawa, ON, Canada, 4 Department of Anthropology, Northwestern University, 
Evanston, IL, United States, 5 Department of Epidemiology and Biostatistics, Michigan State University, 
East Lansing, MI, United States, 6 National Coalition of Independent Scholars, Detroit, MI, United States

Natural experiments are often used to study interventions in which randomization to 
control versus intervention conditions are impossible. Nature-based interventions 
(i.e., programs designed to increase human interaction with nature and improve 
human health) are commonly studied as natural experiments. We used a natural 
experiment design to explore the benefits of ecological rehabilitation of parks 
on biodiversity and resident health in low-income, minoritized neighborhoods in 
Detroit, MI. Given the complexities and interconnectedness of lived experiences, 
community needs, and ecological health, this research design has presented 
challenges. Based on our experiences, we pose four key recommendations for 
researchers and practitioners conducting natural experiments, nature-based 
interventions, and those working in low-income, minoritized neighborhoods. 
We  use the explicit examples of challenges faced as rationale for these 
recommendations. The key recommendations are (1) Engage with community 
leaders; (2) Build a transdisciplinary team and work closely; (3) Examine privilege; 
and (4) Create a unified vision.
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1. Introduction

Natural experiments are a robust alternative to Clinical Trials, particularly when 
randomizing to experience the intervention is not feasible or ethical (1). Many community-
based interventions fall into this category. Community-based interventions that aim to empower 
communities and improve health equity are particularly complex. Rarely can intervention and 
controls be  replicated, randomized, or stratified with ease and even when they can, the 
complexities of lived experiences can derail even the most well-planned experimental design. 
So, natural experiments offer a useful and cost-effective (2) alternative to understand the effect(s) 
of community-based interventions on residents. Moreover, exploring the outcomes of 
interventions along-side practitioners and grass-roots organizations can lead to increased uptake 
of findings into adaptive, evidence-based approaches (3).

Such knowledge sharing from real-world, community-based interventions studied using 
natural experiments is critical for improving the health of people and places with the highest 
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need. Community-based interventions are on the rise, particularly 
nature-based ones. Nature-based interventions are programs that aim 
to increase human interaction with nature and/or restore an ecosystem 
to improve human health (4, 5). Epidemiological data show that 
people who live near natural areas, parks, and greenspaces have better 
health outcomes (6). But, natural experiments of nature-based 
interventions can be  complex, given the need for research across 
disciplines to measure outcomes for biodiversity and human health.

Based on four years of natural experiment research, we outline 
four key recommendations for researchers and practitioners who plan 
to employ a natural experiment design to measure the health benefits 
of nature-based interventions, particularly in high need areas such as 
low-income, minoritized neighborhoods. We use experience from a 
study of an ecological park improvement intervention (7) in Detroit, 
MI, United States.

Detroit, similar to other post-industrial cities, has experienced 
formidable decline in its population. The city currently has a majority 
Black/African American population, comprising 78% of the city’s 
residents [using U.S. census terminology for race/ethnicity (8)] and 
high levels of poverty [32% (8)]. The population decline has led to 
countless abandoned buildings (9), vacant lots, and lower tax revenue 
mandating reductions in city services. Research has shown that, in the 
worst cases, vacancy can facilitate drug dealing and crime (10). 
Vacancy and lower tax revenue for city services, including the parks 
department, are challenges to Detroit but also serve as opportunities 
for potential low-cost land use alternatives such as ecological 
rehabilitation. However, the co-benefits of ecological rehabilitation 
(11) in urban areas for human and ecosystem health has gone largely 
unstudied (12), especially in the context of equity.

The intervention we studied involved ecological rehabilitation (i.e, 
removal of turf grass, litter, and broken cement, planting native 
species, installing trails, benches, and signage, and conducting 
engagement activities) of four parks (not being maintained as 
conventional parks) and surrounding vacant lots through a 
partnership between Detroit Parks and Recreation Department 
(DPRD) and Detroit Audubon (a bird conservation organization). The 
objective of the rehabilitation project was to transform unmaintained 
parks to habitat beneficial for birds. Our research team’s objective was 
to explore whether park rehabilitation, and resulting changes in 
biodiversity, influenced the health of neighboring residents. The 
original timeline involved rehabilitation in 2019–2020. However, the 
pandemic shifted the intervention to 2019 and 2021. The study is 
called the Study of Active Neighborhoods in Detroit, or StAND (7).

Our transdisciplinary team of researchers aimed to measure 
changes in physical activity, stress, cardiometabolic health, and bird 
diversity over time, in both intervention and control neighborhoods 
[for more details, see Pearson et al. (7)] using a flexible longitudinal/
repeated panel design. The team has expertise in kinesiology (Pfeiffer), 
biostatistics (Gardiner), ecotheology and community activism 
(Asana), geospatial techniques (Pearson), ecological acoustics and 
avian ecology (Buxton), and environmental physiology/endocrinology 
(Horton). Having completed four annual waves of data collection, 
here, we identify four key recommendations and provide rationale for 
these recommendations based on lessons learned over the course of 
conducting this research (Figure 1). These recommendations are for 
researchers conducting natural experiments or nature-based 
intervention research, and those working in places and populations 
with high need.

1.1. Engage community leadership

Community liaisons are frequently cited as highly important 
conduits in community-based interventions. Involving a liaison who 
is willing to engage in difficult conversations (with the residents, the 
practitioners, and the research team) can help the researchers have a 
pulse on the community, interpret research findings, and give the 
community a voice. The evidence is growing that community-engaged 
projects lead to better outcomes (13). However, consensus on what 
constitutes best practices for engagement has not been established 
(14). We recommend that prospective researchers invest time and 
effort in building meaningful and authentic relationships with the 
communities in which they plan to work, including attending 
community events, and staying informed of the activities of all 
partners (15, 16).

Organizations that seek strong nature-based interventions in 
heavily disinvested Black/African American communities must work 
with individuals from within the locus of that cultural community to 
identify culturally relevant interventions. Some data suggest that 
social equity issues make it challenging for resident involvement in 
greenspace improvements in marginalized communities (17). 
Working in low-income, predominantly minoritized areas often 
means that trust of White researchers is low [for good reasons, based 
on past harms (18)]. Our data collection required direct engagement 
with residents as a layer of engagement (1, 7). In preparation for this 
study (two years before funding was awarded), AP led a community 
workshop to make connections and listen to perspectives of residents 

FIGURE 1

Four key recommendations for researchers and practitioners 
involved in nature-based solutions research.
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on parks and greenspaces (19). From this experience, AP met VA, 
who has now worked as the Community Liaison for StAND since 
2019. VA is a long-term resident of Detroit, with decades of 
experience in community organizing, and familiar with the 
communities to lead the engagement of the research team with 
between Detroit Audubon, DPRD, and residents.

We learned the value of following community leadership again 
and again. For example, the blinding of field staff and participants was 
an important part of the design in terms of neighborhood intervention 
versus control status for three reasons: (1) to minimize bias in the data, 
(2) to homogenize interactions with participants (whether conscious 
or unconscious), and (3) because ultimately carrying out the 
intervention was beyond the study team’s control so promising the 
intervention to any participant was deemed unethical. In our case, 
blinding was simply defined as non-disclosure of why each 
neighborhood was selected to be part of the study. During training 
each year, the investigators explained the concept of blinding to field 
staff. Training during the first year of the study provided a valuable 
learning experience. A few weeks into training, the investigators 
learned that the field staff did not fully understand blinding, which 
eroded their trust. Field staff questioned the motives of the 
investigators, as they perceived the investigators were holding back 
important information from participants. Under the leadership of the 
community liaison, the investigators worked to re-build rapport, 
establish credibility, and further explain blinding in research. Based 
on this experience, we modified future training sessions to better 
explain blinding up front and to anticipate and answer questions.

Another example involved ensuring that community leadership 
was central to the decisions of the practitioner, Detroit Audubon. The 
impact of the urban greening interventions often depends on 
acceptance or support by the residents (16, 20–22). Research on urban 
greening projects suggests that such interventions may be disruptive 
rather than beneficial when communities are not engaged in the 
design (16, 21). When working with conservation groups, the goals of 
rehabilitation may not align with community goals, and capacity for 
in-depth engagement is often low. Moreover, engagement in natural 
areas and birding in particular, are still predominantly White activities, 
where privilege and racism work to exclude non-White people (23). 
John James Audubon, the namesake of The Audubon Society and 
Detroit Audubon, was a prominent 19th century naturalist who used 
slaves to support his birding activities. Thus, care must be taken when 
restoring habitat for birds and bird watching in predominantly Black/
African American neighborhoods. Although this layer of community 
engagement was the responsibility of Detroit Audubon, as a 
conservation organization they were not deeply experienced in 
community engagement. Thus, our Community Liaison advised 
Detroit Audubon in their engagement activities, including necessary 
incorporation of culture-specific considerations pertaining to Black/
African American perceptions of greenspace improvements. 
Particularly, these perceptions about abandoned park spaces relate to 
whether park improvements would even take place, and whether there 
is even a need for nature rehabilitation for birds. Rooted in an 
historical distrust of promised improvements based upon memories 
of deliberate urban disinvestment in Black/African American 
neighborhoods in Detroit, Michigan, it proved challenging to identify 
and recruit community stakeholders for buy-in to support ecological 
rehabilitation in one heavily disinvested community. Despite 
numerous in-person and virtual presentations with detailed 

information about proposed improvements, interest flagged over 
many months. Further, the COVID-19 pandemic exacerbated the 
problem of strong community buy-in, resulting in almost no interest 
in the proposed upcoming park improvements.

1.2. Build a transdisciplinary team of 
experts and work closely

A transdisciplinary approach that integrates eco-theology, 
community activism, and community-based participatory research 
with ecology and public health may be  important in particular 
communities and can provide avenues to better facilitate stakeholders’ 
participation. Early in the design process, engage with experts across 
disciplines to ensure that the methodology to measure both ecological 
and health changes is robust. Often community engagement 
specialists, ecologists and public health or social scientists do not 
“speak the same language” and time and effort is required to make sure 
all disciplines can work toward complementary goals.

Evaluating the co-benefits of urban ecological rehabilitation projects 
that aim to benefit both humans and biodiversity of plants, birds, and 
insects requires working across disciplines and institutions. Any trade-
offs between conservation and community goals should ultimately 
be resolved through community guidance. We have found that despite 
mounting interest in interdisciplinary work to tackle “wicked problems” 
of the 21st century, few projects exist to act as a model for our own 
research. For example, in an assessment of the effectiveness of nature-
based solutions in urban areas, one review found only two studies that 
explored co-benefits, or both environmental and social or health-related 
outcomes (24, 25). Thus, before embarking on our research program, 
we were unable to draw from previous experiences to explore successes 
and challenges of interdisciplinary research on the outcomes of natural 
experiments or coupled human and natural systems.

Our intention was to measure health outcomes pre- and post-
intervention, however, if the benefits of restoration are delivered 
through increased species diversity and slowly developing vegetation 
cover, it is difficult to determine which time periods represent these 
analytical cut-points. Most urban environments are “novel 
ecosystems” – fundamentally different from natural ecosystems (26). 
Thus, understanding goals and benchmarks for restoration is 
challenging and restoration outcomes are difficult to predict (27, 28). 
In our case, soil quality and seed banks varied widely among the 
restoration sites, where weeds grew much better at sites with high 
quality soil, making establishment of native species challenging. These 
sites will require more consistent mowing and tilling, and limited 
resources are available for intensive upkeep. Moreover, these 
complexities prohibit clear delineation of an “intervention year.” While 
urban ecosystems may not be identical to more pristine ones, there are 
measureable changes and benefits of their rehabilitation. Clearly 
measuring the benefits of rehabilitation for biodiversity and humans 
will help illuminate the pathways through which nature-based 
interventions best improve health, and for whom.

Beyond diversity among the investigative team, we  recommend 
engagement with the conservation experts and practitioners leading the 
nature-based intervention. By their very definition, natural experiments 
are not within the control of the researcher. This can pose threats to study 
design and timing as priorities or funding may change for the 
interventionists, which can lead to fewer sites receiving the intervention, 
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a revised form of the intervention, or delays. These changes may even 
occur after baseline data are collected, incurring costs to the research 
study and misbalancing the intervention versus control recruitment 
targets. For example, our protocol reported the intention to collect data 
for five intervention and five control sites, while we currently have four 
intervention sites and seven control sites for reasons beyond the research 
team’s control (7). Audubon Detroit and DRPD shifted their priorities 
away from restoring small, neighborhood parks and changed the location 
of an intervention park. This decision led to an imbalance in the number 
of control and intervention neighborhoods in our study. Another 
example was the postponement of the intervention due to the COVID-19 
pandemic (particularly prior to vaccine availability). The postponement 
resulted in less follow-up time post-intervention. Because the 
intervention under study is an ecological rehabilitation, this has 
implications for plant maturation, biodiversity changes for avian, insect, 
and plant species, and ultimately the ways in which people use and 
benefit from restored spaces.

Changes in implementation of the intervention require research 
teams to be flexible in designing statistical analyses and can result in 
analyses not strictly following previously published protocols (7). 
Staying in communication and working closely with the intervention 
experts is essential, in order to pivot and make decisions that affect 
study design, staffing, and recruitment targets in real time. In 
practice, this means holding regular meetings and keeping accurate 
minutes from each meeting.

1.3. Examine privilege

It can be difficult for research teams to truly understand what is 
happening in communities of interest due to unintentional, implicit 
bias. Researchers and practitioners need to be open to realizing when 
they make missteps in the eyes of community members and mending 
situations with as much grace as possible. At times, the field staff on 
the research team may also exhibit privilege in the eyes of participants 
and residents in the nature-based intervention neighborhoods.

For example, our staff and participants faced safety and trust issues 
in both directions. At times, staff felt unsafe in certain parts of 
neighborhoods or working with particular participants. In fact, one 
neighborhood was ultimately deemed too unsafe for staff, and we did not 
conduct further recruitment after the first few weeks. We intentionally 
attempted to hire only staff who were Detroit residents, with the aim of 
ensuring that staff had contextual experience in Detroit neighborhoods 
and the realities of our participants’ lives. While this was possible for 
most staff, we also had to hire some individuals who were from suburbs 
of the city. In many cases, we lost those staff members relatively quickly, 
as most did not feel comfortable in the environments where data were 
being collected. In the other direction, at times participants did not trust 
staff members upon their initial interaction. For most participants, this 
waned quickly through conversation. A Community Liaison can prove 
very useful in highlighting when optics are suboptimal or when privilege 
may be limiting the ability to successfully carry out the research and/or 
the intervention.

1.4. Create a unified vision

Exploring the outcomes of natural experiments is complex from 
an ecological conservation (29) and public health (30) perspective; 

thus, exploring both simultaneously results in amplified challenges. In 
urban environments, restoring ecosystem functioning is complex. For 
community buy in, ensuring that the research aims and the 
intervention prioritizes human benefits and considerations is essential. 
While many conservation groups are rightly focused on the benefits 
to biodiversity, the intervention is unlikely to succeed or endure time 
if community needs are not central to the intervention design 
and messaging.

2. Conclusion

Natural experiments offer a rigorous design, and perhaps the only 
realistic way to measure the co-benefits of nature-based interventions 
in communities. Because natural experiments happen under real-
world conditions, they are inherently complex and involve multiple 
layers of perspectives, values, and trade-offs. So, natural experiments 
examining the nature-based interventions face challenges, which 
we  report as four key recommendations for the research design, 
practice, and dissemination stages to bolster success. The key 
recommendations are (1) Engage community leadership, (2) Engage 
a transdisciplinary team and work closely; (3) Examine privilege; and 
(4) Create a unified vision. Despite these challenges, the rewards of 
conducting this complicated research may be far-reaching, including 
the genuine synergy of conservation biology, public health, and social 
science research to benefit both human and planetary health – a true 
“nature-based solution”.
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