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Abstract

This cross-sectional study investigates the relationship between climate change
concerns and sickle cell disease (SCD) screening intentions among 392 single
individuals (aged 14 - 35) in Kinshasa, DRC. Data was collected using a ques-
tionnaire adapted from a previous study, and analyzed using descriptive statis-
tics and logistic regression. The study found that knowledge about SCD, heat
stress, exposure to extreme weather events, and climate change anxiety were
significantly associated with SCD screening intentions. It highlights the im-
portance of raising awareness about the disease, the effects of climate change,
and then the psychological dimension in order to facilitate resilience in the face
of this change, and thus improve the intention to screen for different patholo-
gies and sickle cell disease in particular.
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1. Introduction

According to the United Nations Environment Programme (UNEP), the Earth is
experiencing a temperature increase of up to 1.2°C compared to the pre-industrial

era [1]. This shows the establishment of a progressive climate change. Furthermore,
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studies show that this climate change has many effects on human health in terms
of various diseases [2]-[4] to the point of affecting human intentions in making
decisions that concern them directly or indirectly.

Although sickle cell disease, which is a hereditary disease [5]-[7], is not directly
linked to climate change, studies have highlighted the influence of environmental
factors such as temperature, humidity and air quality, geographic space and many
others, on its severity [8]-[11].

Along the same lines, a literature review conducted on sickle cell anemia
showed that climatic variations pose significant challenges for people with sickle
cell disease, affecting the prevalence, management and outcomes of the disease
[12]. Thus, concerns about climate change may influence individuals’ intentions
to seek testing for a variety of reasons. To illustrate, concerns about climate change
may lead to increased stress and anxiety. This may compromise individuals’ mo-
tivation to take care of their health, including seeking testing. Individuals may feel
overwhelmed by environmental issues, which may lead them to neglect their per-
sonal health [13].

Although studies demonstrating a direct link between climate change and dis-
ease are to be sought, this study finds its meaning in the various doctrinal texts
available in relation to the precautionary principle. Indeed, this principle shows
the need to address early on hypotheses of dangers whose existence and impact
are not formally established when these dangers, if proven, represent a threat of
damage to the environment and health [14].

Thus, we take the opportunity to verify the relationships that may exist between
concerns or thoughts about climate change among single people and their inten-
tion to voluntarily undergo sickle anemia screening. It can help decision-makers
to include pathologies of this kind in their policies relating to measures to be taken

for the benefit of the population during this time of climate change.

2. Material and Method

2.1. Estimate

A cross-sectional study with a descriptive-correlational aim was conducted in the
city-province of Kinshasa in November 2024.

2.2. Sampling

Using the snowball sampling method, a sample of 392 singles was collected in the
provincial city of Kinshasa, capital of the Democratic Republic of Congo (DRC).
However, the latter should meet the following criteria: 1) be single with the inten-
tion of procreating naturally in the future, 2) understand the French or Lingala
language, 3) have not yet been pregnant or have had a pregnancy and, 4) freely

agree to participate in the study.

2.3. Variables of Interest

The dependent variable was “sickle cell screening intention” among single people.

DOI: 10.4236/0alib.1113047

2 Open Access Library Journal


https://doi.org/10.4236/oalib.1113047

P. M. Atuba et al.

It is obtained through the response provided regarding their willingness to un-
dergo screening before marriage. In addition to sociodemographic characteristics,
knowledge and attitudes towards the disease were considered as covariates of this
intention. The participants’ concerns or thoughts about the effects of climate
change on health constituted the independent variables. Implicitly, we had: 1) in-
formation about climate change, 2) knowledge of the potential effects of this
change on health, 3) exposure to extreme weather events, 4) thoughts about cli-
mate change and then, 5) the perceived influence of change on screening inten-
tion. Knowledge and attitudes were measured using a Likert scale to appreciate

the attitude. This made it possible to deduce the attitude’s score.

2.4. Data Collection Instrument

A questionnaire designed based on the literature and essentially on the study of
Oluwole et al in 2022 [15], was used after being pre-tested and adjusted just to
assess participants’ knowledge and attitude towards the disease. It contained 1)
general information, 2) knowledge and attitudes on sickle cell screening. Another
questionnaire from the literature (other studies on climate change) was used to
assess concerns about these changes. To be more expeditious, this questionnaire

was the subject of a form deployed on the KoboToolbox application.

2.5. Data Collection

The deployed form was shared with the target population via its link. Each partic-
ipant could only answer once to avoid duplicates. Assistance in filling out the form

was necessary and effective when needed.

2.6. Data Analysis

After collection, the data were exported to Jamovi version 2.6.13 for statistical
analysis. First, the sample was described using percentage, mean + standard devi-
ation, median with interquartile range according to the nature of the variables
and/or distributions described. Then, the Chi-square test or Fisher’s test (exact
test) was used to verify the links between different variables analyzed at the thresh-
old of 0.05. Finally, logistic regression made it possible to isolate with a confidence
level of 95%, the concerns that most influence the intention to screen for sickle
cell disease among single people. Here, only the variables significant in the first
test (Fisher’s Exact Test) were subject to these multivariate analyses (logistic re-

gression).

2.7. Ethical and Regulatory Considerations

The research was conducted in accordance with the procedures. The required au-
thorizations were previously obtained. Anonymity and confidentiality were ob-
served throughout the collection and processing of data. Similarly, each partici-
pant had freely consented to participate in the study. In addition, there was no

human manipulation in our approach.
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3. Results
3.1. Participants Profile

Participants were aged 14 to 35 years with an average of 21.9 + 3.9 years. Sex ratio
of 1.5 in favor of women. The majority, 52.6%, had at least a BAC+1 and 53.1%
did not have a gainful activity (still pupils or students) (See Table 1).

Table 1. Sociodemographic characteristics of participants

Frequenc
Sociodemographic characteristics ( d 392;, Percentage Mean *+ SD
n=

<18 25 6.4

Age (in completed years) 18-24 272 69.4 219+3.9
25 and over 95 24.2
Female 233 59.4

Sex
Male 159 40.6
Primary 3 0.8
Level of study Secondary 183 46.7
Superior 206 52.6
No 208 53.1
Income generating activity

Yes 184 46.9

3.2. Knowledge about Sickle Cell Disease

Of the twenty elements appreciated, nine are known by more than 50% of partic-
ipants, including: recognition of sickle cell disease as a hereditary blood disease,
the ideal time for screening (before and not after marriage, and not during child-
birth), the target group and common symptoms of the disease, the importance of
premarital screening which aims to exclude sickle cell disease before marriage,
and finally the probability of having an affected child if both parents have the trait
(See Table 2).

3.3. Participants’ Attitude towards Sickle Cell Disease

More than 50% of participants agree with all the statements examined, which re-

flects a positive attitude towards the disease (See Table 3).

3.4. Knowledge and Attitude Score
The median knowledge score on sickle cell disease was 10/20 (IQR = 5) and the
median attitude score was 40/50 (IQR = 14) (See Figure 1).

3.5. Intention to Undergo Voluntary Screening for Sickle Cell
Disease

It appears that 44.1% of participants expressed the intention to undergo voluntary
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Table 2. Elements of knowledge on sickle cell disease.

Elements of knowledge provided (Only correct answers are counted) Frequency (n = 392) Percentage
Sickle cell disease is an inherited disease 348 88.8
Sickle cell disease is a blood disease 344 87.8
Screening should be done before marriage 331 844
Sickle cell disease affects all age groups 283 722
Premarital screening is done to rule out sickle cell disease before marriage 275 70.2
Severe body pain and yellowing of the eyes are common symptoms of SCD 224 57.1
Screening has benefits 224 57.1
If one parent has SS and the other has AS, the baby has a 50% chance of having either SS or AS. 213 54.3
Screening should not wait until after delivery 201 51.3
Screening should only be done after marriage 197 50.3
Sickle cell disease cannot be transmitted by a mosquito bite 188 48.0
Sickle cell disease cannot be transmitted by the act of witches 177 45.2
Sickle cell disease cannot be transmitted through direct body contact. 166 423
It is not only the father who can pass on the gene 163 41.6
It is not only the mother who can pass on the gene 144 36.7
Sickle cell disease can be cured with medication 83 21.2
Sickle cell trait cannot turn into sickle cell disease over time 74 18.9
Screening prevents having a child with sickle cell disease 61 15.6
If both parents have AS syndrome, each child has a 25% chance of having SS syndrome. 59 15.1
If one parent is SS and the other AA, all children will be AS 42 10.7

Table 3. Elements of attitude on sickle cell disease*.

Attitude :ZZ:?:Z Disagree = Neutral Agree St:;:ily
fr (%) fr (%) fr (%) fr (%) fr (%)
People with Sickle Cell Disease (SCD) should not be isolated 4(1.0) 6 (1.5) 14 (38.0) 51(13.0) 182 (46.4)

Itis imPortant for two People in a relationship to undergo genetic 0(0.0) 10(26) 160 (40.8) 58 (148) 164 (418)
counseling before marriage

People with sickle cell disease can be invited to birthday parties 1(0.3) 9(2.3) 129 (32.9) 77(19.6) 176 (44.9)

The relationship should be terminated if it is discovered that the
: , , 0 (0.0) 23(5.9) 137 (34.9) 232(59.2)  0(0.0)
genotypes predispose two people to have children with SCD

A premarital sickle cell screening test is required before
) ) 2 (0.5) 7(1.8) 124 (31.6) 76(19.4) 183 (46.7)
consenting to marriage

I will have a premarital sickle cell screening test before marriage 2 (0.5) 6 (1.5) 128 (32.7) 72(18.4) 184 (46.9)

Someone can be friends with someone with SCD 3(0.8) 6 (1.5) 126 (32.1) 82(20.9) 175 (44.6)
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Continued
You can eat with people with SCD 3(0.8) 2 (0.5) 122 (31.1) 79 (20.2) 186 (47.4)
It is good for everyone to know their genotype before marriage 2(0.5) 4(1.0) 131 (33.4) 81(20.7) 174 (44.4)
We can work with people with SCD 2(0.5) 2(0.5) 125(31.9) 83(21.2) 180 (45.9)

*fr = Frequency (n = 392).
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Figure 1. Description of the knowledge score and attitude towards sickle cell disease.
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Figure 2. Proportion of single people with intention to get tested.

screening for sickle cell disease. A good portion of these, 67.1%, plan to do so as

soon as the opportunity to marry arises (See Figure 2).

3.6. Perceptions, Thoughts and Experiences of Climate Change in
Kinshasa

Regarding information, 91.3% of participants reported having already heard
about climate change (CC) through various channels. In terms of knowledge
about the potential effects of this change on human health, heat stress ranked first
with 49.0% and mental health issues last with 7.7%. From their experience, a good

number of participants, 32.4%, are already exposed to extreme weather events
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such as flooding or excessive heat, etc. Furthermore, participants believe that CC
has an impact on human health (65.8%) and that awareness campaigns on CC
should also include information on sickle cell disease (70.9%). Ultimately, the per-
ceived influence of CC on the intention to undergo voluntary screening for sickle
cell disease is mainly summarized around anxiety linked to climatic events
(34.9%), social inequalities (30.4%), concentration on the sole fact of “climate
change” (26.3%) and then inaccessibility to health services (18.6%) (See Table 4).

Table 4. Perceptions, thoughts and experiences of climate change.

Perceptions and experiences of climate change n =392 Percentage
Information Ever heard of climate change? 358 91.3
Spread of infectious diseases 61 15.6
Breathing problems 69 17.6
Heat stress or extreme heat 192 49.0
Potential health effects Malnutrition 70 17.9
of CC Mental health problem 30 7.7
Forced migration 46 11.7
Increase in waterborne diseases 89 22.7
Other effects 34 8.7
Lived Exposure to extreme weather events (floods, drought, etc.) 127 32.4
CC has an impact on human health 258 65.8
Thoughts on Climate CC increases the risk of complications 31 7.9
Change CC could encourage screening 29 7.4
CC awareness campaigns should include information about sickle cell disease 278 70.9
Inaccessibility to health services 73 18.6
Perceived influence of Shared priorities 33 8.4
CC on screening Anxiety related to change 137 34.9
intention Social inequalities 119 30.4
Focus on the single fact “climate change” 103 26.3

3.7. Climate Change Concerns Affecting Sickle Cell Screening
Intention among Singles in Kinshasa

After multivariable analysis based on the binary logistic regression model, it ap-
pears that the level of knowledge about sickle cell disease is a covariate statistically
associated with the intention to undergo voluntary screening for this disease (OR
= 1.118 [1.048 - 1.191]; p < 0.001). In addition, three concerns about climate
change were found to be determinants of this intention, including: heat stress as
a perceived effect of CC on health (OR = 1.653 [1.044 - 2.618]; p = 0.032); exposure
to extreme weather events (OR = 1.656 [1.002 - 2.737]; p = 0.049) and anxiety
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related to climate change (OR = 0.480 [0.266 - 0.863]; p < 0.014) (See Table 5).

Table 5. Concerns related to screening intention.

0dds ratio 95% confidence interval
Predictor p-value
(OR) Lower Superior
Ordinate at the origin 0.175 0.0501 0.613 0.006
Level of study 1.048 0.6660 1.650 0.838
Level of knowledge about sickle cell disease 1.118 1.0488 1.191 <0.001
Sickle cell disease attitude score 1.031 0.9696 1.095 0.333
Heat stress as a perceived effect of CC on human health 1.653 1.0442 2.618 0.032
Exposure to extreme weather events 1.656 1.0023 2.737 0.049
Thinking that CC increases the risk of complications 2.218 0.8890 5.535 0.088
Thinking that CC could encourage screening 0.885 0.3389 2.313 0.804
Inaccessibility to health services due to climate change 1.448 0.7287 2.876 0.291
Climate change anxiety 0.480 0.2665 0.863 0.014
Social inequalities linked to CC 0.607 0.3397 1.086 0.093
Focus on the single fact “climate change” 0.985 0.5190 1.869 0.963
Thinking that climate change has an impact on human health 0.948 0.5739 1.566 0.834

Note. The estimate represents the log odds of “Screening Intention = Yes” vs. “Screening Intention = No”.

4. Discussion

Itis crucial to remember that climate change is not a new phenomenon and always
has consequences on biodiversity. Many researchers recognize this fact and there-
fore wish that the climate changes according to its natural rhythm of yesteryear
[16], as opposed to anthropological causes (...)

This study adds concrete information on climate change and its impact on hu-
man health mainly regarding its effects on man in his thinking and decision-mak-
ing capacity concerning him during this time when efforts seem to be increasingly
combined for the benefit of this change. It highlights the importance of awareness
on climate change that can include information on different pathologies in gen-
eral, and sickle cell disease in particular, without neglecting the psychological di-

mension of man as a guarantee of adaptation to extreme events in life.

4.1. Sickle Cell Disease Screening Intention

The results of this research show that 44.1% of single people living in the munic-
ipality of Limete who took part in the study expressed a willingness to be screened
for sickle cell anemia. Among these respondents in favor of screening, 67.1% in-
dicated that they would undergo it once the opportunity to marry arose (see Fig-
ure 2).

From the attitude towards sickle cell disease prevention and premarital screen-
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ing for this pathology among young single adults in an urban community of La-
gos, Nigeria, recruited between July 2018 and January 2019, it was found that
43.7% of participants strongly agreed to undergo premarital screening for sickle
cell disease before marriage [15]. This therefore shows a similarity between these
two African cities in terms of the tendency to undergo screening in the preventive
context.

The results obtained in this research show that the low intention to undergo
screening for the disease studied can be justified by the fact that the participants
do not have enough knowledge about sickle cell disease. The median score is ten
out of twenty. This means that the latter did not provide correct answers to half
of the questions asked about this disease and the majority were at eight out of
twenty. However, these singles still had a positive attitude towards the disease
where the majority was in favor of all the proposals relating to the ideal view of SS
anemia.

These results partially oppose those obtained in Yaba in 2013 where O’Oludarei
and Ogili found that 80% of participants in their study had knowledge and 86%
had a positive attitude [17] but corroborate the conclusion of Olakunle et al the
same year, having found in Jos that knowledge on sickle cell disease is low [18].

In all these studies, we note a statistically significant association between this
knowledge and the practice or intention of screening. In the present study, re-
tained in the logistic regression model as a covariate, we found that knowledge of
an element or aspect of the disease would increase by 11.8% more the chance of
undergoing voluntary screening for sickle cell disease (OR = 1.118 [1.048 - 1.191];
p < 0.001). Modest as it may be, this increase of more than ten percent should be

capitalized given that the importance of a single case in public health is known by
all.

4.2. Do Concerns about Climate Change Affect Testing Intention
among Singles in Kinshasa?

This study was initiated with the aim of being able to seek the elements of response
to this question. However, it seemed useful to us to begin by describing these con-

cerns before exploring possible links.

4.2.1. Perceptions, Experiences and Thoughts of Singles regarding
Climate Change

In the broad sense of the word, we consider as concern, the thoughts, perceptions
and experiences of climate change by single people living in the municipality of
Limete. Thus, in the era where technology is also expanding, 91.3% of participants
reported having already heard about climate change through various channels.
This information is useful because it allows the population to prepare for the
events that result from it [19] (see Table 4).

Knowledge about the potential effects of this change on human health, heat
stress took first place with 49.0% and mental health problem last with 7.7%. This

shows that the population would easily remember the effects that they experience
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directly and would pay less attention to other aspects of health, especially the men-
tal dimension. It is also known that heat waves cause dehydration, heat stroke and
exhaustion, which have a very harmful effect on health that can even lead to death
[20].

From their experience, a good number of participants, or 32.4%, are already
exposed to extreme weather events. In Kinshasa, the population generally faces
the problem of flooding. Each rainfall trend thus constitutes a threat to this pop-
ulation, which does not know how to effectively deal with this phenomenon that
it itself indirectly causes through poor waste management: an ecological indisci-
pline that weighs. Ebi et al (2021) report that long-term changes in the earth’s
energy balance increase the frequency and intensity of many extreme events and
the probability of compound events, with trends that are expected to accelerate in
certain greenhouse gas emission scenarios. This requires urgent reactions [21].

In addition, participants believe that climate change impacts human health
(65.8%) and that awareness campaigns on climate change should also include in-
formation on sickle cell disease (70.9%). Recent studies confirm that climate
change is a major risk factor for global health, reproductive health and, more im-
portantly, maternal and child health [22]-[24]. These studies also highlight the
importance of mass awareness.

Regarding the perceived influence of climate change on the intention to un-
dergo voluntary screening for sickle cell disease, single people who participated in
the study mainly mentioned anxiety related to climate events, social inequalities,
the focus on the sole fact of “climate change” or better shared priorities, then the
inaccessibility of health services. Recent publications have established a relation-
ship between climate change and stress and highlighted the danger of this change
[25]. They also show that in the era of climate change, several policies are focused

on this phenomenon [26].

4.2.2. Climate Change Concerns Affecting Sickle Cell Disease Screening
Intention among Single People

Here, we have focused on the results from multivariable analyses in order to retain
the real concerns that predict the intention to undergo screening for SS anemia.
However, it should be noted that all the elements included in the model (see Table
5) were initially found to be significant after bivariate analysis (Fisher’s exact test).
Thus, concerns about heat stress, exposure to extreme weather events and then
anxiety related to climate change were retained as predictors of this intention. This
therefore shows a close link between concerns about climate change and the in-
tention to screen for sickle cell disease among single people living in the commune
of Limete in Kinshasa.

In a study by Mayo, several factors were associated with sickle cell screening
intention including: age, education, perceived threat, attitude, perceived norm,
and perceived behavioral control [27]. Of these factors, we can see a similarity in
perception and behavioral control that may reflect in one way or another respec-

tively the heat stress perceived as an effect of climate change and then the anxiety
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related to this change.

1) Heat stress and screening intention

Our results showed a positive relationship between the two variables and indi-
cate that participants who perceived this stress as an effect of climate change are
almost twice as likely to undergo screening for sickle cell disease (OR = 1.653
[1.044 - 2.618]; p = 0.032). The World Health Organization reports that heat stress
is the leading cause of weather-related deaths; it can exacerbate underlying dis-
eases, such as cardiovascular disease, diabetes, asthma and mental disorders, and
increase the risk of accidents and transmission of certain infectious diseases [28],
which could prompt individuals to seek solutions.

2) Extreme weather events and screening intention

The results of the present study show that exposure to extreme weather events
increases the probability of undergoing voluntary screening for sickle cell disease
by 65.6% (OR = 1.656 [1.002 - 2.737]; p = 0.049). These results support the ideas
of Ettinger et al. (2023) according to which extreme weather events constitute a
learning opportunity [29]. This means that this exposure would have many other
consequences felt by the population, which would further motivate them to seek
solutions at different levels. This is in line with the research conducted by Sisco et
al in 2017, which showed that extreme weather events draw attention to climate
change [30] and its consequences, particularly on human health.

3) Climate change anxiety and screening intention

The last predictor of screening intention highlighted in our context is anxiety
perceived as a threat to this intention. It is noted that each unit increase in this
anxiety leads to a decrease in the intention to undergo voluntary screening of
around 52%. The study carried out by Jalin et al (2024) showed the importance
of eco-anxiety on human health and in health decision-making [31]. Other studies
also show that anxiety related to climate change can lead to decision paralysis
pushing individuals to a demotivation that would limit initiatives favorable to
their health.

Senn et al (2022) point out that in a context of increasing vulnerability of hu-
man beings and human societies to climate change and the collapse of biodiver-
sity, it is becoming essential to conduct in-depth reflection on the complex links

between the environment and our health [32].

4.3. Limitations and Strengths of the Study

The main limitation of the present study is the fact of considering only the decla-
rations made by the participants. It would have been desirable to verify for exam-
ple the exposure to extreme climatic events and the declared anxiety respectively
using a follow-up study and a psychological test of anxiety. One of the positive
points is the representativeness of the population whose sample size was calcu-
lated using an adapted formula. The other strength is the rigor in the treatment of
the data where the conclusions are drawn on the basis of in-depth analyses (lo-

gistic regression) and with a usual confidence level of 95%.
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4.4. Implications of the Study

The interest of the study then lies in the implications and applications which can
result from it, particularly in terms of policies aimed at taking into account the
psychological dimension in raising awareness of climate change.

The study also serves as a wake-up call to a phenomenon that can distract from
any thinking. Specifically, we believe that with climate change, it is important not
only to focus on the pathologies directly influenced by climate change, but also to
consider those whose complications may be influenced by it.

Our fear is therefore the diversion of the population’s attention from the pre-
vention of genetic diseases which, not being linked to climate change, could then
affect a large number of people who are already weakened and the consequences

risk being enormous.

5. Conclusion

This study first shows that single people living in the city province of Kinshasa
and who took part in the study have insufficient knowledge about sickle cell dis-
ease but have a positive attitude towards the disease. Then, the intention to un-
dergo screening is not zero although below average. Finally, there is a statistically
significant link between concerns about climate change and the intention to screen
for sickle cell disease in this municipality. These results thus show the importance
of mass awareness on climate change and its consequences on human health. This
awareness should also take into consideration the psychological aspect in order to

facilitate resilience in the face of this change.
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