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Key Messages

Kenya’s commitment to mitigation
and adaptation in its National
Climate Change Action Plan contains
limited reference to health outcomes.

A rapid review of research output
published between 2013 — 2019 in
Kenya identified trends in climate
change and health topics in 52
studies.

Studies on climate change impacts
on vector-borne disease were most
frequent in the evidence base and
key gaps included impacts associated
with nutrition, flood risks, heat
exposure and air pollution.
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Methods

Rapid reviews condense the stepwise methodology of
a systematic review info an abbreviated timeframe to
provide an evidence-based output linking knowledge
generation with policy development (Haby et al. 2016).
Based on a global literature review by Berring-Ford et
al. (2021) that evaluated more than 15 000 studies
related to health impacts associated with climate
change, a set of research articles analysing data sefs
from Kenya and published between 1 January, 2013, to
9 April,, 2020, were identified. In November 2021, we
carried out a rapid review of these studies to describe
their characteristics.

Studies were selected from three databases, namely,
PubMed, Scopus and Web of Science using human
screening and machine-leaming methods as described
by Berring-Ford et al. 2021.
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Background

Recent extreme weather events have brought to light the vulnerabilities of human
health, wellbeing and livelihoods to a changing climate. While the ensuing global
attenfion has sharpened national commitments towards mitigating greenhouse
gas (GHG) emissions, adaptation planning has received less consideration and
support. For certain low and middle-income countries with minimal historic GHG
contributions but high exposure to extreme weather events, effective adaptation
policy is paramount fo reaching development goals and confingent on access
to finance, good governance and a strong evidentiary basis for action (UNEP
2021). Facilitating the latter is a growing body of scientific literature on climate
change impacts and early warning systems, though research output tends to be
dominated by high income countries (Klingelhsfer et al. 2020).

Kenya's equatorial position and large agrarian sector make it highly vulnerable
to the impacts of climate change [Mwangi & Mutua 2014; Althor et al. 2016;
Signorelli et al. 2016). Kenya's commitment fo mitigation and adaptation activities,
outlined in the National Climate Change Action Plan (NCCAP; 2017 — 2022,
contains only limited reference to activities to reduce the risks of adverse health
outcomes. In support of strengthening adaptation policy planning for health, this
rapid review was conducted fo assess the research intensity on climate change
impacts on health in Kenya and to identify evidence gaps and opportunities.
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Figure 1. Selection procedure for inclusion in review of publications on
health impacts of climate change in Kenya.
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A total of 61 studies were identified relevant to ReSU"'S

Kenya. From these, nine studies (9/61; 15%) were

excluded due to misidentification (n=3; studies Publications increased overall through the time period with a noticeable
based in Uganda, Malawi and Indial; retraction uptick in 2019 (Figure 1) led by qualitative studies on climate change
(n=1); duplicate (n=1]; and no analysis of climate adaptation and perception studies (5/15). Half of all studies (26,/52) used
change or climate factors (n=4). The remaining quantitative methods fo assess impacts on, or associations between, health
52 studies underwent descriptive analysis to and climate variability and nearly 20% of studies (11,/52) used qualitative
summarize femporal, thematic, and methodology methods (Table 1).

trends [Appendix 1).
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Figure 2. Temporal trends of journal publications on health impacts of climate variability in Kenya (2013-2020).

Climate change impacts were categorized into adaptation and perceptions. Vector-borne disease was the most frequently
health-related  topics:  vector-borne  disease; researched theme (31%), in which most studies (13/17) were focused on
infectious disease; flood impacts, heat exposure; air malaria. In tofal, just over a quarter of studies (29%) were categorized as
pollution; studies on nutrifion and health outcomes; topics related to flooding, air pollution, heat exposure, or nutriion and health
and qudlitative studies on climafe  change (detailed topic analysis, Figure 3).

Table 1. Summary of Study Characteristics

Study Characteristics Studies (%)

Study Design

Statistical Model 26 (50)
Qualitative Methods 11 (19)
Literature Review 7 (13)
Cross-Sectional Study 5 (10)
Risk Mapping 2 (4)
Policy Review 1(2)
Case-Control Study 1(2)
Health Topics *

Vector-borne Disease 17 (31)
Other Infectious Disease 11 (20)
Climate Change Adaptations 6 (1)
Climate Change Perceptions 5(9)
Nutrition & Health 5(9)
Heat Exposure 4(7)
Flood Impacts 4(7)
Air Pollution 3 (6)

*Studies could be categorized into >1 health topic.




Discussion

We performed a rapid evidence review to map
the current research evidence on climate-related
health outcomes in Kenya. As a highly vulnerable
counfry, the consequences of climate variability on

health in Kenya are likely to be profound, necessitating a strong evidence
base fo support adaptation policy planning. While this review did not include
a search of grey literature, publications were obtained from three prominent
bibliographic databases and are a reasonable representation of the relevant
research infensity in Kenya in recent years.
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Figure 2. Detailed topic analysis of 52 publications on health impacts of climate change in Kenya. Studies could be categorized

into more than one health topic.

Temporal trends in climate change and health
research in Kenya show a general increase in
publications over the seven-year period. This aligns
with a global expansion in output on climate change
impacts reported by various authors (Klingelhsfer
et al. 2020; Berring-Ford et al. 2021) and implies
growing awareness of Kenya's vulnerabilities as
well as potentially improved research funding
opportunities. Publications on malaria vectors and
disease incidence, as well as climate change
adaptation studies were dominant. Conversely,
flood impacts, air pollution, heat exposure, and
child nutrition and mortality were the least studied
topics and given their potential burden on health,
represent an important gap in the evidence base.

Flood risks are considered to be high and
increasing in Kenya, as reporfed in a recent
review of population exposure to flooding using
high-resolution satellite data; results suggest that
the proportion of vulnerable people in Kenya has
increased by 1.2 - 1.5 times in comparison to
previous esftimates from projection models (Tellman
et al. 2021). Moreover, air pollution and heat
exposure topics represented fewer than 15% of
studies in contrast to a review of global research
output that identified heat stress and air pollution
as the most commonly evaluated health outcomes
of climate variability (Berring-Ford et al. 2021). Air

pollufion has been ranked as the fourth most important risk factor to health
in Kenya (Achoki et al. 2019) but in our review jusf three sfudies measured
concentrations of major air pollutants in outdoor or indoor air and none
attempted to quantify the corresponding health risk to residents.

Associations between crop vyields, climate variability and undernutrition in
children have been published in other African countries (see Belasova et al.
2017; Wakefield et al. 2018), however in our review this topic was relatively
understudied in Kenya, comprising 5% of output. Despite this, maternal health
and child undernutrition remains the second most important risk factor for
loss of health in Kenya {Achoki et al. 2019). The discrepancy between the
risk ranking and research output may be related to insufficient longitudinal
data sefs from low-resource regions and the inherent difficulties related to
accommodating for inferactions among variables in ecosystem-mediated
pathways.

The most frequently researched topic, vector-borne disease, centred on
climate change impact studies on malaria. Regional malaria endemicity is a
risk factor for premature mortality and malaria is one of the top five infectious
causes of death in Kenya (Frings et al. 2018). Despite gains made with
malaria confrol programs, recent projection models suggest that increases in
precipitation may influence a resurgence in cases (Amadi et al. 2018).

In our review, adaptation studies comprised 11% of publications and
were predominantly undertaken as qualitative studies using focus groups,
questionnaires, and key expertinterviews. These studies evaluated adaptation
acfivities undertaken by individuals and communities against paricular
threats such as flood risks, drought, and gender-based vulnerabilities.
Kenya's NCCAP has minimal reference to health and lacks targets to




measure the effectiveness of adaptation activities.
Mounting estimates of the cost of adaptation
activifies in LMICs has prompted analysis of
their value. However recent reportfs suggest that
implementation of adaptation policies has been
relatively low worldwide such that conducting
value assessments has been a challenge (WHO
2019; UNEP 2021). To this end, incorporating
health targets info climate change adaptation
policies is urgently required and identification of
opportunities to improve the evidence base is a first
step in supporfing development of these targefs.

This rapid review was conducted to assess trends
related fo research intensity on climate change
and health in Kenya using a subset of arficles
obtained from a previously published global
datasef. Several limitations to our review should
be noted. The original global review did not
incorporate grey literature or a comprehensive
search of all bibliographic databases, this may
have resulted in underrepresentation of research
published as reports, conference abstracts, or in
local or regional specialty journals not included
in major citation databases. We also identified
15% of studies within the Kenya subset that were
misidentified by machine-learning methods (or
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Effective adaptation
planning against climate
impacts on health in
Kenya hinges on the
availability of sufficient
evidence and efforts to
focus research output on
understudied climate-
sensitive outcomes are
encouraged.
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human error) and likewise acknowledge that misidentification of studies from
Kenya may have resulted in an incomplete data set. Finally, the rapid review
methodology condenses certain elements of a systematic review to prioritize
a ftimely output but in so doing, compromises on procedures that aim to
reduce bias. In this review, no risk of bias assessment was conducted, limiting
our conclusions on the quality of evidence produced.

Conclusions

This review provides an initial summary of trends in research infensity on
climate change and health impacts in Kenya and identifies further research
opportunities. Interest in understanding the impacts of climate variability on
human health and livelihoods has risen worldwide over the past decade and
this is reflected in greater research output relevant to Kenya and its citizens.
However, key gaps in the knowledge base are apparent primarily related
to health impacts associated with child nutrition, flood risks, heat exposure
and air pollution — all of which are projected to influence human health and
quality of life in Kenya. Effective adaptation planning against climate impacts
on health in Kenya hinges on the availability of sufficient evidence and efforts
to focus research output on understudied climate-sensitive outcomes are
encouraged. Next steps should include triangulation between the results
of this review on evidence gaps, availability of open-access secondary
datasets, and the burden of disease in Kenya fo identify priorities for new
research efforts.
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