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ABSTRACT
Background: Pollutants are released into the atmosphere by gas flaring, and these cause a range
of health problems, including heart disease and respiratory disorders. This article assesses the
opinion and perception of the community regarding association between gas flaring and
prevalence of diseases.
Methodology: This research followed a descriptive quantitative approach. Purposive survey using
2 Likert scale questionnaires was adopted, and the first questionnaire collected data on distance to
gas flare site, health status and family health history, amongst others. The second collected data
on perception and knowledge-based opinions regarding association and correlation. Summated
Likert scale were collated and descriptive and correlation analysis between distance to gas flare
site and number of diseases in respondents and their families were done.
Results: In this purposive survey, there is no correlation between nearness to gas flare and
prevalence of diseases. There appears no difference in communities proximal to flare sites
_____________________________________________________________________________________________________
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compared to non-host communities farther from site. Multivariate analysis further shows that no
statistically significant difference between groups, except in comparison of perceptions.
Conclusion: This investigation shows a variation from previous observation in this series i.e. that
distance to gas flare site is a potential factor influencing community members’ perception about
their health impact, but the surveyed opinion of healthcare workers differs. This implies that
nearness to gas flare sites mediate perception of negative health impact and this calls for further
research to delineate perception from knowledge-based opinion.

Keywords: Communities; perception; association; prevalence; diseases; gas flare; human health;
negative impact; Niger Delta.
flaring on human health is influenced by several
factors that may culminate in unconscious bias.
Indeed, other studies have shown that up to 25%
of the people do not believe that gas flare
impacts health, whereas 75.0% believe
otherwise [1]. Against this backdrop, this study
evaluates if there is correlation between peoples’
perception and hospital cases.

1. INTRODUCTION
Gas flaring releases toxic compounds into the
atmosphere, and this affects the health and
wellbeing of the people living near the gas flare
sites. The adverse health effects are speculated
to include substantial reduction in life expectancy
as well as food security [1]. Greenhouse gases
(GHG) cause acid rain with attendant negative
outcomes in the health of the people [2,3]; and
this can be exacerbated by gas flare [1].
Hence, gas flare may constitute additive health
risk for those who live and/or work in
communities near the gas-flaring activities [4]. It
has been narrated that these health outcomes
range
from
dermatological
diseases,
haematological
abnormalities
or
blood
dyscrasias,
malignancies
and
respiratory
diseases, among others [5,6].

1.1 What is Known
Diseases are caused by a variety of factors
hence the concept of determinants of health.
However, studies of causalities or positive
association between air pollution and diseases
are often biased and lacking quality [13,14].

1.2 What is Unknown
The correlation between
prevalence of diseases.

Other studies albeit based on rats have
implicated
gas flare
on
haematological
abnormalities inclusive of high eosinophil count
(i.e. symptom of allergic or hypersensitivity
inflammatory reaction) as well as leucopaenia
and rouleaux formation, among others.
Histopathologic studies on lung cancer has
indicated damage to the respiratory system [7]. A
corroborating report highlights haematological
abnormalities, respiratory disease, and skin
irritation [8]. Further, there has been linkage of
gas flaring to an increase in the occurrence of
non-communicable
diseases
such
as
cardiovascular diseases and diabetes [9] and
there are also suggestions of mental health
issues, which implies stress [10,11].

gas

flaring

and

1.3 Objective
Assess
the
association
and
possible
correlation between gas flaring and prevalence of
diseases.

1.4 Hypothesis
There is a strong correlation between nearness
to gas flare and prevalence of diseases i.e.
communities proximal to flare sites compared to
non-host communities farther from site.

2. METHODS

In a recent report of qualitative study that
evaluated the perception determinants among
community and healthcare providers [12], 4
themes: cultural beliefs, hospital-related factors,
level of environmental hazard, and personal
experiences are highlighted as influencing the
peoples’ sensitivities to effect of oil pollution. In
other words, perceptions of the impact of gas

Summary of design, data and statistical analysis
for this work are as follows:

2.1 Design
Descriptive purposive survey using Likert scale
questionnaire.
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2.2 Questionnaires

2.3 Selection Criteria

Two questionnaires were used for this study. The
first questionnaire collected data on distance to
gas flare site, health status and family health
history, amongst others. Specifically, participants
were asked to indicate if they or any of their
immediate family members are living with cancer,
diabetes, heart disease, respiratory problems
and/or stress. The number of diseases out of 5 in
individual respondent (out of 5), plus family (out
of 10) were collated.

In the first questionnaire, all participants who
indicated to be either living, or have someone in
the family living with any of the 5 ill-health were
included. In the second survey, selection was
purposively limited by occupation to exclude
farmers and traders, in order to achieve polling of
knowledge-based opinion on prevalence of illhealth.

In the second questionnaire, opinions of
healthcare practitioners were surveyed using 12
Likert-scaled questions (Table 1). Among the
questions were 5 that specifically focused on
‘association’ of gas flare to some ill-health.
Another 4 questions (#6 – 9) were on whether
certain ill-health was ‘linked’ i.e. correlated to gas
flaring; and one question (Q2) was used to check
level of hospital visits. The sum of each
respondent’s ratings on the scale for all 10
questions were collated as ‘summated scale’
value. Further, in the second questionnaire, there
were 2 questions (Q11 & 12) to assess
perception.

Descriptive and correlation analyses. First
statistical evaluation was correlation among
distance to gas flare site versus number of
diseases in respondents and their families.
Second statistics was descriptive analysis of the
Likert scale responses and followed by another
correlation of summated scale versus distance to
gas flare site and number of diseases in
respondents with their families. Given response 3
being unsure, the range of 2.5 – 3.4 was used as
cut-off to categorize respondents into ‘agree’
versus ‘disagree’.

2.4 Statistical Analysis

Table 1. 12 items questionnaire* for the 2nd dataset
SN
1
2*
3
4
5
6
7
8
9
10
11*
12*

Questions
Many of these cases in your clinic are associated with gas flaring
Cases frequently present to my clinic in weekly basis
Complain of eye irritation by residents is common
Cases of deformities in children is common & associated with gas flaring
Low birth weight is common & associated with gas flaring
Gas flaring impact negatively on the red blood cell
Lung cancer linked to exposure of gas flaring is common
Chronic obstructive pulmonary disease linked to exposure of gas flaring is
common
Cardiovascular disease linked to high level of exposure of gas flaring is
common
Complain of skin irritation by residents is common & associated with gas
flaring
Majority of patients with diabetes are living nearer to gas flaring towns
Majority of patients with symptoms of stress are living in/near gas flaring
towns

Theme
Association
Clinic**
Association†

Link

Association
Perception

*Respondents to this knowledge-based opinion questionnaire were limited to civil servants and other white-collar
professionals including healthcare workers
**Health facility of where respondent works
†Questions used to assess association
SN: serial number of questions in questionnaire
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for a question were above 3.4 and below 2.5 are
considered agreement and disagreement,
respectively. Given summated scale being
expected to be a minimum of 10 and maximum
of 50, the range of 25 – 34 is taken as cut-off
whereby respondent’s sum below <25 is
considered disagreement and above ≥35 is
agreement. Averaged responses (i.e. knowledgebased opinion on health) fall in the ‘agree’ range
for all ‘link’/correction questions and 2 of 5
‘association’ items. Responses to other
questions fall in the ‘unsure’ range. None is in the
‘disagree’ range and analysis of variance shows
significant difference (Fig. 1, p < 0.0001).

3. RESULTS
The first dataset included 339 respondents,
which comprised 63% males and 37% females.
Among them, stratified age-groups or <20 years,
[20 – 35], [36 – 50], [51 – 70] and >70 years old
constituted 5.8%, 28.2%, 38.8%, 20.6% and
6.7%, respectively. Distribution of respondents
into stratified ‘distance-to-flare site groups show
that 10.6% lived or worked within 1 Km distance
while majority (54.9%) are in the 2 – 5 Km range
(Table 2).
On evaluation of frequency of diseases among
participants, 3.2% appear apparently healthy
while a majority (81.4%) has one out of five illhealth (Table 3a). All respondents had family
members with ill-health with 10.6% having one illhealth and majority (66.4%) living with at least 2
out of 10 (Table 3b). There were 25.7% and
52.8% respondents free from stress and
respiratory disease, respectively.

Summated scales for 5-Association, 4-Link, 10item-Opinion and 2-Perception questions were
correlated with distance to flare site, and the
results are shown in Table 4. Opinions are
moderately
significantly
correlated
with
perception, but not statistically significant with
distance to flare site. MANOVA test between the
stratified
‘distance-to-flare’
groups
show
differences in summated scale, except only on
perception (Table 5).

On the Likert scaled dataset from second
questionnaire, responses in which the average

Table 2. Frequency distribution of participants by stratified ‘distance-to-flare’
Group
≤ 1 Km
2 – 5 Km
6 – 10 Km
11 – 20 Km
≥ 20 Km
Total

Frequency
36
186
78
11
28
339

Percent
10.6
54.9
23.0
3.2
8.3
100.0

Table 3a. Frequency of diseases (out of 5 ill-health conditions) in participants
N*
0
1
2
3
Total

Frequency
11
276
43
9
339

Percent
3.2
81.4
12.7
2.7
100.0

Key: *Number of ill-health out of 5

Table 3b. Frequency of diseases (out of 10 ill-health conditions) in participants and families
N**
1
2
3
4
5
6
Total

Frequency
37
225
41
22
12
2
339

Percent
10.9
66.4
12.1
6.5
3.5
0.6
100.0

Key: **Number of ill-health out of 10
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Averaged scale
4.00
3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00
Q5

Q4

Q2

Q1

Q3

Q8

Q10

Q9

Q6

Q7

Fig. 1. Averaged Likert scale (Y axis) responses to knowledge-based health questions
Table 4. Results of Pearson correlation

5_Assoc
4_Link
2_Perception
10_Opinions
Dist-to-flare

5_Assoc
1
0.680108
0.463245
0.930617
0.010989

4_Link

2_Percepts

10_Opinions

Dist-to-flare

1
0.448636
0.888247
0.092604

1
0.503883
-0.09995

1
0.020772

1

Table 5. Multiple Comparisons (excerpt of output)

Dependent
Variable

(I)
Distance.
Group

(J)
Distance.
Group

LSD
Mean
Difference
(I-J)

Std.
Error

Sig.

Perception.s2

1.00

2.00
3.00
4.00
5.00
1.00
3.00
4.00
5.00
1.00
2.00
4.00
5.00
1.00
2.00
3.00
5.00
1.00
2.00
3.00
4.00

-.8578*
-.7849
.6500
.5000
.8578*
.0730
1.5078*
1.3578*
.7849
-.0730
1.4349*
1.2849*
-.6500
-1.5078*
-1.4349*
-.1500
-.5000
-1.3578*
-1.2849*
.1500

.39625
.45102
.68422
.64083
.39625
.33770
.61544
.56682
.45102
.33770
.65205
.60637
.68422
.61544
.65205
.79524
.64083
.56682
.60637
.79524

.032
.083
.343
.436
.032
.829
.015
.018
.083
.829
.029
.035
.343
.015
.029
.851
.436
.018
.035
.851

2.00

3.00

4.00

5.00

20

95% Confidence
Interval
Lower
Upper
Bound
Bound
-1.6395
-.0762
-1.6745
.1048
-.6996
1.9996
-.7640
1.7640
.0762
1.6395
-.5932
.7391
.2939
2.7218
.2398
2.4759
-.1048
1.6745
-.7391
.5932
.1487
2.7211
.0888
2.4810
-1.9996
.6996
-2.7218
-.2939
-2.7211
-.1487
-1.7186
1.4186
-1.7640
.7640
-2.4759
-.2398
-2.4810
-.0888
-1.4186
1.7186
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Table 6. Correlation result

5_Impacts
10_Impacts
2_Environment
2_Occupation
Distance-to-site

5_Impacts
1
0.801165
0.375464
0.425149
-0.08351

10_Impacts

2_Envir

2_Occ

Distance-to-site

1
0.376612
0.524726
-0.22204

1
-0.14462
-0.2172

1
-0.05187

1

statistics from Niger Delta Nigeria and in relation
to gas flare.

4. DISCUSSION
This study assessed the association and
possible correlation between gas flaring and
prevalence of diseases and it was hypothesized
that there is strong correlation between nearness
to gas flare and prevalence of diseases i.e.
communities proximal to flare sites compared to
non-host communities farther from site. To this
end, the study surveyed prevalence of 5 types of
ill-health among participants and evaluated
groups based on stratified distance-to-flare
site. The study also surveyed opinions of
healthcare practitioners on prevalence of illhealth (Table 1).

When opinions of healthcare workers were
assessed on Likert scale, responses are on
average indicative of agreement that the
enquired ill-health condition are associated or
linked to gas flare, although unsure on some
questions of association (Fig. 1). Pertinently,
agreement is strongest for respiratory problems
and unsure on hospital visit i.e. knowledge-based
opinion of healthcare workers failed to
corroborate the prevalence of respiratory
diseases. Further, correlations analysis of the
summated Likert scale with regard to 10 opinion
questions versus distance-to-flare site and
perception questions in Table 4 shows that:

Results show that over 65% of respondents live
or work within 5 Km of the flare site (Table 2), but
only 3.2% indicated being apparently healthy
while 15.4% (12.7 + 2.7) had co-morbidities
(Table 3a). A report from Netherlands in 1992
highlighted <30% prevalence of chronic ill-health
among individuals [15]. A report from Australia in
2014 indicated approximately 12% hypertension
and 5% anxiety [16], and a report from Belgium
in 2015 indicated about 23% prevalence
comorbidity among individuals [17]. However,
these various studies are neither related to gas
flaring, nor focused on distance to industrial
activities that pollute the environment. Therefore,
the 15.4% prevalence of comorbidities among
the respondents observed in this study
population is in agreement with studies
elsewhere, and also contributing epidemiological
data related to gas flaring activities.

Distance-to-flare: no correlations with the
summated Likert scale (r = 0.021), or
perception (r = -0.099).
Perception: Moderate correlation to the
10_opinions (r = 0.504), but weakest when
compared to association and link questions
Therefore, the hypothesis is rejected and
surmised that there is no strong correlation
between nearness to gas flare and prevalence of
diseases. That is, prevalence of ill-health,
especially of individuals, may not differ in
communities proximal to flare sites compared to
non-host communities farther from site. This
observation, especially about perception, can be
explained by the concept of perception
determinants i.e. that cultural beliefs, hospitalrelated factors, level of environmental hazard,
and personal experiences influence respondents’
perceptions on the impact of gas flaring on their
personal and family health [1,12].

Further, every respondent has a family history of
at least one of the ill-health conditions. More
specifically, 89.1% had at least 2 ill-health
conditions when respondent and family member
weree added (Table 3b). A study that assessed
family history of diseases, reported that 12% to
36% had at least one of 4 chronic diseases [18].
However, the study was not on gas flaring and
not from Niger Delta Nigeria. Therefore, while the
observation of approximately 90% prevalence in
this study is high comparatively, one contribution
to epidemiology from this report is family health

Multivariate analysis further shows no statistically
significant difference between groups, except in
comparison of perceptions (Table 5). Also. the
second correlations show that impacts of gas
flare on individuals (5_Impacts) and family
(10_Impacts) are moderately to highly correlated
to occupations (range of r = 0.375 – 0.801), with
distance-to-flare site showing only negative and
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low correlation with family health (Table 6). Thus,
the hypothesis is rejected and surmised that
there is no strong correlation between nearness
to gas flare and prevalence of diseases. That is,
prevalence of ill-health, especially of individuals,
may not differ in communities proximal to flare
sites compared to non-host communities farther
from site. What these results contribute is that
distance to gas flare site is a potential factor
influencing community members’ perception
about the health impact. It has been suggested
“that residential proximity to industrial activity has
a negative impact … both direct and mediated by
individuals’ perceptions…” [10], and a report from
one of the host communities in this study
reported on the peoples’ perception [19]. Thus,
the contribution being posited here is an
advancement or rearticulation of concept that
nearness to industrial site such as gas flaring
mediate perception of negative health impact.
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