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ABSTRACT 
 

Background: Gas flaring, which occurs as part oil and gas operations results in release of 
gaseous toxins into the environment thus has a negative impact on the host communities including 
fauna, flora and humans. Previous studies focused mainly on the contribution of gas flaring to 
environmental pollution but not on human health. This article assesses disease prevention and 
treatment programs for ill-health associated with gas flaring.  
Methodology: This research followed a mixed method approach of quantitative and qualitative 
analysis. Qualitative data comprised open-ended questions that sought the thematic views of 
community on how the companies liaise with either community and/or government, and what they 
would want the companies to provide to alleviate the health effects of gas flaring. Chi square and 
correlations were used on quantitative data to determine agreements and statistically significant 
differences of responses by participants from the questions that were set on Likert scales. 
Outcome: Chi-square showed statistically significant difference (X2 = z76, p < 0.017), when 
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distribution of responses to Question-1 (Benefit of oil company to the community) and Question-4 
(Oil companies awareness of potential health problems in the community) were compared. 
Therefore, the null hypothesis is rejected i.e. there is association between variables and 
awareness of prevalent ill-health due to gas flaring are responded to with preventive and treatment 
programs.  
Conclusion: This notes that there is a relationship between awareness of health problems and 
intervention and also a lack of capacity among the communities’ low-mid social class to 
appropriately dialogue with the government for change.  
 

 
Keywords: Community awareness; gas flare; human health; negative impact; government; adaptation; 

mitigation. 
 

1. INTRODUCTION 
 
It appears that literature pays more attention on 
environmental effects of gas flaring, while there 
is less research on if/how the associated or 
prevailing health problems are been managed 
[1]. Pollution from gas flaring is associated with 
various health problems, although there is 
argument around the etiologies of some of the 
diseases [2] such that causative implications of 
gas flares remains political. Nevertheless, there 
is literature that associates gas flares with cancer 
risk [3], including skin cancer [4]. Concern about 
birth defects due to the effect of gas flaring is not 
limited to Nigeria. For instance, a Texas study 
indicated a 50% likelihood for pregnant women 
who reside near gas flaring sites to have preterm 
babies compared to those not exposed to gas 
flares [5]. Thus, there is a global concern 
regarding impact of gas flaring. There is also 
attribution to gas flaring in the prevalence of 

metabolic syndrome, although the study was not 
comparative [6] except perhaps for hypertension 
[7-9]. 
 
Our preliminary study indicates on one hand that 
only minimal <20% of respondents do not know 
or are unsure about gas being a risk factor in 
blood problems, cancer, cardiovascular disease 
(CVD), chronic obstructive pulmonary disease 
(COPD), eye and skin irritations. This implies that 
over 80% of the people perceive gas flare as a 
health problem. On the contrary, about the high 
percentage do not know are unsure that gas flare 
constitutes risk for diabetes or birth defect. 
Further, 72% respondents do not know                    
or are unsure if these health problems present to 
their clinic on weekly basis (Fig 1).                       
Therefore, there is indication of need to                          
question if prevention and treatment for diseases 
attributable to gas flaring are been                    
targeted. 

 

 
 

Fig. 1. Healthcare workers’ perspective [10] 
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What is known: Gas flares has a negative 
impact on environmental and human health  
 
What is unknown: Level of knowledge 
regarding the health problems associated with 
gas flaring and programmes of mitigation in the 
community of is unknown.  
 
Objective: Assess disease prevention and 
treatment programmes for diseases that are 
associated with gas flaring. 
 
Hypothesis: Two hypotheses are  
 

1. H0: Perceptions of benefit from oil 
companies is not associated with (i.e. 
independent from) awareness of health 
issues. Alternative (H1) being that 
perceptions of benefit from oil companies 
is associated with (i.e. not independent 
from) awareness of health issues. 

2. H0: Educational information about health 
impact of gas flaring is not associated (i.e. 
independent) with programmes to alleviate 
the health effects. Alternative (H1) being 
that educational information about health 
impact of gas flaring is associated (i.e. not 
independent) with programmes to alleviate 
the health effects. 

 

2. METHODS 
 
Design: This study followed a mixed method 
approach of quantitative and qualitative analyses 
– the latter being to enable open-ended 
suggestions from respondents. Survey of host 
community residents including community health 
workers was done using a validated 
questionnaire as previously published in the 
research proposal [11], and further described 
fully in a separate protocol manuscript (In Press). 
 
Data: Survey was carried out on the companies’ 
community relations programs and healthcare 

providers experience – re: adaptation and 
mitigation policies, where adaptation refers to the 
behavioural change wheel regarding health 
promotion programs. On a Likert scale of 1-5 
representing ‘strongly disagree to strongly 
agree’, participants were asked to indicate their 
degree of agreement or disagreement to 8-
questions (listed below).  
 

1.  Benefit of oil company 
2.  Liaison between government & oil 

company 
3.  Dedicated equipped health care systems 

by oil company 
4.  Awareness of potential health problems 
5.  Community health promotion policy  
6. General educational information with 

regards to health impact of gas flaring 
7.  Provide educational information on ways to 

prevent health impact of gas flaring  
8.  Programs to alleviate the health effects of 

gas flaring 
 

3. RESULTS 
 
A total of 466 participants responded to the 
survey. Descriptive statistics ‘frequency 
distribution’ of respondents in Table 1a indicate 
that over 39.9% of the respondents were 36-50 
years old, followed by 20-35 years (29.3%). The 
respondents in the age groups of 51-70 years, 
greater than 70 years and less than 20 years 
were 19.6%, 5.5% and 5.7%, respectively. Table 
1b shows that 61.1% were males while 38.9% 
were females. While the descriptive statistics 
showing the social status of respondents show 
that the highest proportion of respondents 
(46.3%) were in the middle class followed by the 
lower class (38.4%) and the upper class (15.3%). 
Further frequency distribution of responses is 
summarized in Table 2. Visual review shows no 
similarity between the curves of any two, 
although the nearest 2-pairs are responses to 
Q2-Q8 as well as Q5-Q6 (Fig 2a-d). 

 
Table 1a. Descriptive statistics showing the age of respondents (raw SPSS output) 

 

Age 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 1 26 5.6 5.7 5.7 
2 133 28.5 29.3 35.0 
3 181 38.8 39.9 74.9 
4 89 19.1 19.6 94.5 
5 25 5.4 5.5 100.0 
Total 454 97.4 100.0  

Missing System 12 2.6   
Total 466 100.0   
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Table 1b. Descriptive statistics showing the gender of respondents (raw SPSS output) 
 

Gender 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 1 281 60.3 61.1 61.1 
2 179 38.4 38.9 100.0 
Total 460 98.7 100.0  

Missing System 6 1.3   
Total 466 100.0   

 
Table 1c. Descriptive statistics showing the social status of respondents (raw SPSS output) 

 

Social status 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 1 171 36.7 38.4 38.4 
2 206 44.2 46.3 84.7 
3 68 14.6 15.3 100.0 
Total 445 95.5 100.0  

Missing System 21 4.5   
Total 466 100.0   

 
Table 2. Valid Percent of responses 

 

Category Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 

Strongly disagree 33.9 16.5 16.4 6.0 14.2 19.4 15.8 15.3 
Disagree 24.9 33.1 23.1 5.8 27.7 25.6 22.5 22.0 
Unsure 13.2 29.9 18.5 7.8 22.8 22.4 23.3 26.3 
Agree 14.8 12.5 11.3 46.3 27.1 24.6 30.7 23.5 
Strongly agree 13.2 8.0 30.8 34.1 8.2 8.0 7.8 12.9 
Sum 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

 

 
 

Fig. 2a. Distribution of responses on liaison between government and oil company 
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Fig. 2b. Distribution of responses on programmes to alleviate health effects of gas flare 
 

 
 

Fig. 2c. Distribution of responses on community health promotion policy 
 

 
 

Fig. 2d. Distribution of responses on educational information on health impact of gas flare 
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Further, another critical review of the frequency 
of responses to the categorized questions show 
that about 40% of the participant disagrees while 
39% agrees (Fig 3), i.e. that there are disease 
prevention programs being run by the oil 
companies in the communities. 
 
Pearson Chi-square comparing distribution of 
responses to questions 1 and 4 shows 
statistically significant difference (X2 = 76, p < 
0.017), but on linear-by-linear association and 
symmetric measures (p = 0.931). Between both 
Q2 vs. Q8 (X2 = 76, p < 0.001) and Q5 vs. Q6 (X2 

= 500, p < 0.001), Pearson Chi-squares are 

significant and linear-by-linear association as 
well as symmetric measure also significant (p < 
0.001). On the phenomenon of interest, Q7 vs. 
Q8 (adaptation vs. mitigation) shows significance 
(X2 = 582, p < 0.001), including their correlations 
(Table 3). 
 
MANOVA show statistically significant difference 
between social classes (Fig 3). However, it is 
interesting to note similar degree of responses to 
the question on ‘awareness of potential health 
problems’ (i.e. no difference – Table 4) among 
the social classes. 

 

 
 

Fig. 3. Averaged degree of agreement or disagreement on evaluation of health programs 
 

 
 

Fig. 4. Comparison of responses by social class 
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Table 3. Adaptation and mitigation correlation – SPSS analysis output 
 

Symmetric Measures 

 Value Asymptotic 
Standard 
Errora 

Approximate 
Tb 

Approximate 
Significance 

Interval by 
Interval 

Pearson's R .804 .019 29.009 .000c 

Ordinal by 
Ordinal 

Spearman 
Correlation 

.807 .020 29.333 .000c 

N of Valid Cases 462    

a. Not assuming the null hypothesis. 

b. Using the asymptotic standard error assuming the null hypothesis. 

c. Based on normal approximation. 

 
Table 4. MANOVA output showing significant differences except on awareness question 

 

Multiple Comparisons 

LSD  

Dependent 
Variable 

(I) Social 
status 

(J) Social 
status 

Mean 
Difference 
(I-J) 

Std. 
Error 

Sig. 95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

Community health 
promotion policy 

1 2 .35* .122 .004 .11 .59 
3 .72* .169 .000 .39 1.05 

2 1 -.35* .122 .004 -.59 -.11 
3 .37* .165 .027 .04 .69 

3 1 -.72* .169 .000 -1.05 -.39 
2 -.37* .165 .027 -.69 -.04 

General 
educational info 
on health impact 
of gas flaring 

1 2 .25 .128 .054 .00 .50 
3 .61* .176 .001 .27 .96 

2 1 -.25 .128 .054 -.50 .00 
3 .36* .171 .034 .03 .70 

3 1 -.61* .176 .001 -.96 -.27 
2 -.36* .171 .034 -.70 -.03 

Provide 
educational info 
regarding ways to 
prevent health 
impact of gas 
flaring 

1 2 .17 .125 .183 -.08 .41 
3 .69* .172 .000 .36 1.03 

2 1 -.17 .125 .183 -.41 .08 
3 .53* .168 .002 .20 .86 

3 1 -.69* .172 .000 -1.03 -.36 
2 -.53* .168 .002 -.86 -.20 

Programmes to 
alleviate the 
health effects of 
gas flaring 

1 2 -.06 .129 .656 -.31 .20 
3 .61* .177 .001 .27 .96 

2 1 .06 .129 .656 -.20 .31 
3 .67* .173 .000 .33 1.01 

3 1 -.61* .177 .001 -.96 -.27 
2 -.67* .173 .000 -1.01 -.33 

Awareness of 
potential health 
problems 

1 2 -.04 .115 .712 -.27 .18 
3 .04 .158 .796 -.27 .35 

2 1 .04 .115 .712 -.18 .27 
3 .08 .155 .590 -.22 .39 

3 1 -.04 .158 .796 -.35 .27 
2 -.08 .155 .590 -.39 .22 
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3.1 Qualitative Analysis – (N = 279) 
 
Three thematic views are summarized from the 
Q9a 
 

1. Meetings: 235 respondents including 55%, 
47% and 65% of the lower-, middle- and 
upper-class groups respectively. 

2. Don’t know/unsure: 21 respondents not 
including anyone from the upper social 
status 

3. Other comments: 23 respondents including 
only 2/68 (3%) of the upper-class group 

 
Further details of results are intended to come 
along with other qualitative analysis in 
subsequent paper i.e. 6th article in this series. 
 

4. DISCUSSION 
 

The objective of this study was to assess disease 
prevention and treatment programs for diseases 
that are associated with of gas flaring. Nigerian 
economy depends largely on petroleum 
resources and petroleum exploration in Nigeria 
has been associated wastage of the gas 
components by flaring and this has caused 
extensive negative public health impacts 
including lives [12]. Further, Nigerian government 
has legislations and regulatory mechanisms to 
regulate the gas flaring – such as the Nigerian 
National Petroleum Corporation (NNPC) and 
National Environmental Standards and 
Regulations Enforcement Agency (NESREA). 
However, a comparative evaluation of the 
regulatory program showed “…ineffective, 
inefficient, and non-transparent gas flaring laws 
and policies … conflict of interest on the part of 
the government, regulatory officials and the oil 
and gas companies...” [13].  
 

The ‘conflict of interest’ by the government came 
to limelight back in 1999 on the execution of 
community protest leaders [14] and it was 
reported that the basis of this conflict of interest 
is lack of autonomous enforcement agency, 
because government is both the owner and the 
regulator [13, 15, 16]. Therefore, besides Chi-
square analysis to compare distribution of 
responses, a second quantitative analysis is 
between social class groups i.e. to delineate 
government and oil company affiliates from the 
lower socioeconomic members of the 
community. This second analysis still constitutes 
major phenomenal comparison of interest. 
 

First, descriptive ‘frequency distribution’ statistics 
show only 39% of the respondents agrees that 

there are disease prevention programs run by 
the oil companies in the communities (Table 2 & 
Fig 3). Therefore, the majority (61%) either 
disagrees, don’t know, or are unsure. It is 
expected that there would be agreement to 
availability of prevention programs but the high 
percentage of disagreement implies the 
proportion of the community is dissatisfied. Thus, 
to some extent, this observation supports a 
report of high level of distress in the communities 
experiencing gas flaring [17]. Hence this report 
contributes empirical data, albeit from another 
subpopulation, to further corroborate what is 
already known. 
 

Secondly, Chi-square showed statistically 
significant difference (X2 = 76, p < 0.017), when 
distribution of responses to Question-1 (Benefit 
of oil company) and Question-4 (Awareness of 
potential health problems) were compared. 
Therefore, first null hypothesis is rejected i.e. 
there is association between variables and 
‘awareness of prevalent diseases or health 
issues as a result of gas flaring are responded to 
with preventive and treatment program’. The 
analysis between both Q2 vs. Q8 and Q5 vs. Q6 
were also significant (p < 0.001), Pearson Chi-
squares are significant and linear-by-linear 
association as well as symmetric measure also 
significant (p < 0.001). These observations also 
imply a relationship between awareness of health 
problem and intervention. 
 

Correlations between adaptation and 
mitigation: The Q7-Q8 were evaluated the 
correlation of adaptation and mitigation policies. 
In this study, question on provision of educational 
information assessed adaptation program (Q7), 
while health ‘treatment’ programs to alleviate 
represented mitigation (Q8). Chi-square shows 
significance (X2 = 582, p < 0.001), including their 
correlations (Table 3). Therefore, the second null 
hypothesis is also rejected. That is, the alternate 
hypothesis is accepted that educational 
information about health impact of gas flaring is 
associated i.e. not independent of programs to 
alleviate the health effects.  
 

These observations from Chi-square analysis 
support the view of 39% respondents who 
agreed on availability of health programs being 
provided. With regards to the recent report that 
calls on the oil companies to support efforts 
towards combatting the public health issues 
linked with their operations, especially to placate 
the restiveness in host communities [18], this 
report suggests increased awareness of 
programs among the community. 
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Behavioural change wheel: Thirdly, MANOVA 
show statistically significant differences between 
social classes (Fig 3). There is no differences in 
level of agreement on ‘awareness of potential 
health problems’ among the social classes and 
no statistical differences between the lower and 
middle social groups on ‘Provide educational info 
regarding ways to prevent health impact of gas 
flaring’ or Programmes to alleviate the health 
effects of gas flaring’ (Table 4). Therefore, the 
predominant differences are in the responses 
between the upper social group versus others 
can be interpreted from a variety of perspectives.  
 
From the cynical perspective, it may be partly 
bias by those in the upper social class who are 
representatives of community chiefs, oil 
companies, or government. This view 
corroborates with opinions about government’s 
conflict of interest [13,15,16] and repressive 
nature on matters regarding oil exploration and 
the communities’ restiveness [14,18]. In terms of 
BCW, this connotes unwillingness to change 
buoyed by lack of motivation i.e. due to conflict of 
interest. This therefore supports the speculation 
that authorities lack commitment or political will 
to address the oil communities’ concerns [19]. 
 
On a logical perspective, it may be that those in 
the upper social class are more aware, 
compared to lower or middle class. For instance, 
the Nigerian government have the power to 
enforce laws on gas flaring, and the ‘legislations 
are not aimed at the conservation of the natural 
resources and prevention of waste’ [13], but 
these facts may be unknown to the low-middle 
class community. In the context of BCW and 
based on knowledge is power concept, this 
implies lack of capacity among the communities’ 
low-mid social class to appropriately dialogue 
with the government for change. This adds 
empirical data to supports a statement from a 
recent report of a review that there is “lack of 
grassroots orientation to the negotiation and 
implementation of” corporate social responsibility 
programs [20]. 
 
Lastly, the qualitative data does support the third 
quantitative analysis observations. The majority 
of the upper social class indicate that the oil 
companies have meetings with community 
leaders and government. However, most (2/23 ~ 
87%) of the dissenters are from the low-mid 
social class groups. Further, 100% of the 
respondents who indicated that they either don’t 
know or are unsure are from the low-mid social 
class groups. This observation resonates with 

the notion that community members still worry 
about the impact of oil exploration with 
associated gas flaring on their lives [17,18], and 
that government as well as companies                       
may be indisposed to the wellbeing of the           
people [12]. What this report highlight is 
delineation of social classes of the people                    
within the community for a more correct survey  
of perspectives i.e. besides the hypothesis 
tested. 
 
This piece of study has been scoped to be 
limited to one of five specific objectives. This is 
discretional and other four objectives of the 
research work shall be reported as part of this 
series. Further limitations are elaborated in the 
protocol paper (in Press). 
 

5. CONCLUSION 
 
The aim of this study was to assess prevention 
and treatment program for diseases associated 
with gas flaring. A significant finding from this 
study is that there is an association between 
awareness of health problem and intervention 
from oil companies and government. In the 
context of the BCW, the results suggest a                   
lack of capacity among the communities’ low-mid 
social class to appropriately dialogue                    
with the government for change. It is therefore 
imperative to further study to validate these 
claims. 
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