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ABSTRACT

This research work was carried out to study the
spread of Diphtheria among the population
understudy, as well as investigate whether the
contact and transmission depend on gender and fit
a logistic regression model that will provide
theoretical support for disease control decision
making. Five thousand Questionnaires were
administered to some selected people from all the
political wards of llorin South Local Government
area of kwara state and 4951 was retrieved for
further analysis. The methods of data analysis used
were data exploration, Chi-Square test and logistics
regression. Result of the analysis shows that the
widespread of diphtheria in the study area of this
research is relatively low and the respondents
claimed that Diphtheria is not common but spreads
faster through air and direct contact. Result from
the Chi- Square analysis shows that contact and
transmission of Diphtheria disease does not depend
on gender and that gender is independent of the
commonness of the diphtheria. Also, the result of
the analysis shows that Level of Education is
significant in the spread of Diphtheria. From the
analysis, the logistic regression equation obtained
is LOGY = 5.842+0.510X; + 0.821X, + 0.686X; —
2.661X,-1.027Xs+ 0.179Xs + 2.296X; + 1.854X, -
0.533Xg — 0.696X3p+3.614X,; + 1.138Xy,. After
subjecting the model to test of significant, the
model is reduced to LOGY = 5.842+0.821X, +
0.686X3 2.661X4- 1.027Xs +2.296X; +
1.854Xg+3.614X;; + 1.138Xy,. Analysis of the
logistic regression shows that commonness of
Diphtheria is not significant. Recommendation was
made that health Planner should create awareness

by educating people on the treat Diphtheria poses
and its preventive measures.

Key Word: Disease, Contact, Transmission spread
and Diphtheria.

l. INTRODUCTION

Diphtheria is a serious infectious disease
caused by Corynebacterium diphtheriae, C.
ulcerans and C. pseudotuberculosis, although C.
diphtheriae is indicated as the most common factor
[3]. These Gram-positive bacteria most often
colonise the mucous membranes of the throat and
nose, sometimes also the larynx and trachea, less
frequently the stomach, lungs, conjunctiva or
mucous membranes of the genitals [2]. The
bacteria may also infect skin and cutaneous lesions.
Diphtheria toxin (DT) is the main virulence factor
of C. diphtheriae, although toxigenic C. ulcerans
and C. pseudotuberculosis strains have also been
described. The toxin is extremely potent, with a
minimal human lethal dose of less than 100 ng/kg
of body weight [1]. The DT produced by the
pathogens enters the bloodstream, spreads
throughout the body and injures distant organs
mainly the heart, liver and central nervous system.
The majority of deaths from diphtheria which result
from severe complications of toxin absorption
include acute systemic toxicity, myocarditis,
cardiac failure, neurologic complications, primarily
peripheral neuritis, and paralysis [5]. Recently, new
Corynebacterium species with the potential to
produce DT have been described, such as C. [8].
DT is an approximately 58 kDa protein encoded by
the tox gene of bacteriophage origin. Tox
expression is regulated in response to changes in
the Fe2+ level by the DtxR protein a product of the
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DT repressor gene (dtxR) that presents on the
bacterial chromosome [7]. There are three domains
present in the structure of mature DT: catalytic,
transmembrane, and receptor-binding. The N-
terminal catalytic domain with ADP-ribosyl
transferase activity is named fragment A, and the
transmembrane and receptor-binding domains
determine fragment B, which are linked to each
other by a disulfide bond [4]. The lethal effect of
the toxin begins with the interaction of the
receptor-binding domain with a receptor on the
eukaryotic cell surface, which induces endocytosis.
Inside the endosome, the disulfide bond is reduced,
and the low pH causes a change in the
conformation of the DT, which increases its
affinity for membrane lipid molecules. The
transmembrane domain is then incorporated into
the endosomal membrane, thus allowing for
cytosolic exposure of the catalytic domain and
initiation of the specific toxicity reaction.
Translation of host proteins is inhibited by
inactivation of elongation factor 2 (EF-2) due to its
ADP-ribosylation, resulting in cell death [11]

1. LITERATURE REVIEW

Diphtheria is a reemerging infectious
disease caused by Corynebacterium diphtheriae,
with the potential for multi-systemic involvement
due to its exotoxin-mediated injuries affecting
various organ systems in the human body [9].
Recent data in Nigeria show a significant burden of
the disease with a total of 36,151 reported from
Epi-week 19 [2022] to Epi-Week 35 [2024] due to
multiple factors, including low vaccination
coverage, low socioeconomic factors, and limited
availability of antitoxin [10]. The huge burden of
diphtheria is associated with a disproportionately
poor hospitalization outcomes among admitted
cases due to well-documented complications that
arise from the effects of exotoxin on the cardio-
respiratory systems [11]. While the various systems
are involved, studies also show the kidney system
is also involved in the complications of diphtheria
though the extent of the possible impact on
hospitalization outcomes remains unknown [10].
Possible reasons for kidney involvement include
direct toxin-mediated damage to kidney tubules,
causing acute tubular necrosis, and involvement of
kidney interstitials, causing interstitial nephritis [6].
Despite kidney involvement via various pathogenic
mechanisms, the extent of its involvement remains
poorly understood, with a lack of studies that apply
standard definitions to critically appraise the true
burden of acute kidney injury (AKI) and outcomes
among cases of diphtheria, especially in the

pediatric subpopulation that bears a larger burden
of the disease.

Diphtheria is a contagious disease caused
by the diphtheriae bacteria, which produce harmful
toxins that make people sick. The infection can
spread through respiratory droplets, such as from
coughing or sneezing, and also through open
wounds of infected individuals [3]. Diphtheria can
spread easily between people through direct contact
as well as contact with contaminated objects [5].
Symptoms of diphtheria appear within 2-7 days
after infection and may include fever, fatigue,
cyanosis, sore throat, headache, difficulty
swallowing, rapid breathing, and blood-stained
nasal discharge. Severe cases of diphtheria, if left
untreated, can destroy healthy respiratory tissues,
resulting in the formation of a thick grayish coating
called Pseudo membrane that can damage the heart
and kidneys. Diphtheria was a leading cause of
mortality worldwide especially in childhood before
the introduction of the Diphtheria Toxoid vaccine
in 1923 [4]. The outbreak of diphtheria in the
developed world is rare nowadays. Still, since the
COVID-19 pandemic [7], there has been a
significant increase in diphtheria outbreaks around
the globe because routine childhood immunization
was disrupted globally, and countries such as
Bangladesh, Pakistan, Yemen, Niger, and Nigeria
have reported confirmed cases of diphtheria [9].

Immunization against diphtheria is a
crucial preventive measure for people of all ages. If
infected, diphtheria is treated with antibiotics to
eradicate the bacteria. In cases of respiratory
diphtheria, diphtheria antitoxins are administered to
neutralize the bacterial toxin and prevent further
harm to the body [9]. The absence of data beyond
2006 is likely due to an incomplete reporting
system and inadequate disease surveillance in
Nigeria [5]. Diphtheria has re-emerged in Nigeria
(2022) with diphtheria cases under-reported due to
a lack of public awareness of the disease. The
Nigeria Center for Disease [6] officially declared
the situation as an outbreak of diphtheria cases in
Nigeria with Kano State as the epicenter of the
diphtheria outbreak. Compartmental models in
epidemiology play a role in predicting the
transmission dynamics of infectious diseases. [8].
The model analyzes and interprets the basic
reproduction number of the SIR mathematical
model. Findings from [3]. (2019) indicate that
vaccination coverage and booster doses for children
are essential in preventing future outbreaks.

[4] presented a fractional-order SEIR
model to investigate the overall effectiveness of
various control strategies in mitigating the
dynamics of diphtheria transmission. Their
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numerical simulations demonstrated that the
implementation of a combination of these control
measures contributes significantly to flattening the
diphtheria epidemic curve. [10] investigated the
transmission dynamics of the diphtheria epidemic
using the Caputo fractional derivative approach.
The sensitivity analysis of their model indicated
that the reduction in contact rate, infection rate and
recruitment rate (birth) plays a key role in the
control of diphtheria. [6] estimated the generation
time of the diphtheria epidemic in Kano using a
statistical approach. Their analysis, based on data
collected between 18 August 2022 and 29
November 2023 suggests a rapid diphtheria
transmission cycle in Kano, with a generation time
of approximately 2.8 days.

Building on the above studies, the present
study develops a mathematical model of diphtheria
transmission dynamics, extending the work of [7]
by incorporating an asymptomatic infection
compartment and public enlightenment campaign
as a preventive measure. Moreover, we replaced in
their model the quarantined of exposed individuals
with the isolation of infected individuals to assess
the effect of the campaign and isolation on the
dynamics of the bacteria. In addition to the stability
results of the disease-free and disease-persistence
equilibrium points when the basic reproduction
number is respectively greater than and less than
the unity presented in [7], we fit the proposed
model with Kano State outbreak data of diphtheria
from January to December 2023. Furthermore, we
show via sensitivity analysis that a public
enlightenment campaign would have a positive
impact if there is compliance from the population
in reducing effective contact with infectious agents.
It also underscores that isolation of infected
individuals would have a positive impact if the
proportion of exposed individuals becoming
infectious increases together with their associated
progression rate to the infected class. This is
because the higher the proportion of exposed
subpopulation moving to the infectious class, the
lower the number of asymptomatic individuals and
the higher the isolation rate. On a similar note, the
numerical simulation results reveal that combining
the public enlightenment campaign and isolation of
infected individuals is the best strategy to contain
the spread of diphtheria.

1. RESEARCH METHODOLOGY
METHOD OF DATA COLLECTION

The method of data collection refers to the
method used in obtaining the information required.
Before acquiring the data used for this research
work, questionnaires were administered within

different political wards of llorin South Local
Government and collected, in which proper
analysis were carried out on the questionnaires.

METHOD OF DATA ANALYSIS
Multinomial Logistic Regression
Multinomial Logistic Regression

(MNLR), simply put, is an extension of binary
logistic regression with multiple explanatory
variables. MNLR is also referred to as the
Multinomial Logit as well as the Polytomus
Logistic Regression, since it is used to model the
relationship between a polytomous response
variable and a set of independent variables. The
polytomous response could be ordinal (ordered
categories) or nominal (unordered categories). The
MNLR model permits the comparison of more than
one contrast simultaneously. In both MNLR and
ordinary logistic regression, the impact of predictor
variables are explained in terms of the odds ratio.
In logistic regression, the categorical response has
only two values. Generally, 1 is for success and 0
for failure. Logistic regression uses a logit function
to link the probability of success and predictors,
and applies maximum likelihood estimation
method to estimate parameters. The multinomial
logit compares multiple groups through a
combination of binary logistic regressions. This
allows each category of the dependent variable to
be compared to a reference category. Normally, the
category with the highest numeric score is chosen
as the reference category. As a general rule, when
there are, say, n possible levels of the dependent
variable, the MNLR model will consist of n — 1
equation.
In this study the dependent variable is number of
Tdap obtained, and this research is interested in the
probability of populations falling into one of the
following options;
1. [0-dose] or no vaccination.
2. [1-dose] or partial vaccination.
3. [2-dose] or full vaccination.
The analysis would then compare the population
that had [0-dose] relative to [2-dose] and
population who had [1-dose] relative to [2-dose].
The MNLR model for 3 options for the number of
Tdap vaccine can be represented by these two
logistic models. Let p denote the number of
predictors for the binary response Y by Xi, X,
......Xp. The two equations for the MNLR model is
given by

(]‘-‘r [¥=0)

Pr(¥=2)

): Bio + Buaxy T Biaxy + 7 + Bipx,
1
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Model Assumptions

In any logistic regression, the observations
are assumed to be independent. The response
variable is assumed to have a multinomial
distribution, and the probabilities are linked to the
predictors with logit link functions. The logits are

assumed to be linearly related to independent
variables. To get good result from multinomial
logistics analysis, it is recommended that the data
needs to be large. At least 100s of cases for each
individual variable are required. Some statisticians
actually recommend more cases per each variable.
Multicollinearity problems can be addressed by
either centering the variables or employing the
method of factor analysis.

IV. DATA ANALYSIS

Frequency Table
Table 1: Gender distributions of the respondents
[ Gender
Cumulative
Frequency  Percent Valid Percent ~ Percent
Valid Male 3043 61.4 61.4 61.4
Female 1908 38.6 38.6 100.0
Total 4951 100.0 100.0

Source: Survey 2025 by Dangana K. A, Adeoye A.O, Aiyelabegan A.B and Ojo O. D.

From table 1 above, the gender
distribution of the respondents indicates that male

has a frequency of 3043(61.4%) while the female
has 1908(38.6%).

Table 2: Marital status of the respondents

[ Marital Status
Cumulative
Frequency  Percent Valid Percent ~ Percent
Valid  Single 1225 24.7 24.7 24.7
Married 1743 35.2 35.2 59.9
Separated 1420 28.7 28.7 88.6
Divorced 355 7.2 7.2 95.8
Widow(er) 208 4.2 4.3 100.0
Total 4951 100.0 100.0

Source: Survey 2025 by Dangana K. A, Adeoye A.O, Aiyelabegan A.B and Ojo O. D.

Marital status of respondents as illustrated
in table 2 shows Married people have a frequency
of 1743(35.2%), followed by separated with

1420(28.7%) frequency, single with 1225(24.7%),
divorced had 355(7.2) while widow(er) have the
lowest frequency with 208(4.2%).

Table 3: Level of Education of the respondents

[ Level of Education
Cumulative
Frequency  Percent Valid Percent ~ Percent
Valid  No formal Education 121 2.4 2.4 2.4
Elementary & Secondary 3054 61.7 61.7 64.1
Post-Secondary or Tertiary 1162 235 235 87.6
Post Graduate 614 12.4 12.4 100.0
Total 4951 100.0 100.0

Source: Survey 2025 by Dangana K. A, Adeoye A.O, Aiyelabegan A.B and Ojo O. D.
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Table 3 above shows level of education of has a frequency of 1162(23.5%) while post
the respondents. Respondents that has Elementary graduate has the lowest frequency of 614(12.4%)
and secondary education has a frequency of and respondents with No formal education has the
3054(61.7%), post-secondary or tertiary education lowest frequency of 121(2.4%).

Table 4: Occupation of the respondents
[What do you do for a living

Cumulative
Frequency  Percent Valid Percent ~ Percent

Valid  Student 1628 32.9 32.9 32.9
Self-Employed 1132 22.9 22.9 55.8
Government Employed 1316 26.6 26.6 82.4
Retired 875 17.6 17.6 100.0
Total 4951 100.0 100.0

Source: Survey 2025 by Dangana K. A, Adeoye A.O, Aiyelabegan A.B and Ojo O. D.

Table 4 illustrates the occupational status with frequency of 1316(26.6%), self-employed
of respondents in the study area. It can be seen that have frequency of 1132(22.9%) while retired have
students have the highest frequency of the lowest frequency of 875(17.6%)

1628(32.9%), followed by government employed

Table 5: Commonness of the Diphtheria in the study area
[How common is Diphtheria in your District

Cumulative
Frequency  Percent Valid Percent  Percent
Valid  Not common 2200 44.5 44.5 44.5
Common 1532 30.9 30.9 75.4
Very common 1219 24.6 24.6 100.0
Total 4951 100.0 100.0
Source: Survey 2025 by Dangana K. A, Adeoye A.O, Aiyelabegan A.B and Ojo O. D.

Table 5 shows the widespread status of frequency of 2200(44.5%) is attributed to Not
diphtheria in the area of study. The respondents common, followed by common with frequency of
were asked if Diphtheria is common in their area or 1532(30.9%) while very common has the lowest
not and their response indicated that, the highest frequency of 1219(24.6%)

Table 6: Places where the respondents were treated of Diphtheria.

Cumulative
Frequency  Percent Valid Percent ~ Percent
Valid  Hospital 2260 45.7 45.7 45.7
Traditional 1472 29.7 29.7 75.4
Self-Medication 1219 24.6 24.6 100.0
Total 4951 100.0 100.0
Source: Survey 2025 by Dangana K. A, Adeoye A.O, Aiyelabegan A.B and Ojo O. D.

Table 6 shows that respondents with a consulted  the traditional  doctors  while
frequency of 2260(45.7%) got treated of diphtheria 1219(24.6%) used self-medication as a means of
in the hospital, a frequency of 1472(29.7%) getting treated of diphtheria.
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Table 7: Response on how Diphtheria spreads

[ how does Diphtheria highly spread
Cumulative
Frequency  Percent Valid Percent  Percent
Valid  Airand Direct contact 2580 52.1 52.1 52.1
Air 1629 32.9 32.9 85.0
Direct contact 742 15.0 15.0 100.0
Total 4951 100.0 100.0
Source: Survey 2025 by Dangana K. A, Adeoye A.O, Aiyelabegan A.B and Ojo O. D.
Table 7 shows that many respondents alone with frequency 1629(32.9%) while
believed Diphtheria is mostly spread through air 742(15.0%) of the respondents believed through

and direct contact with frequency 2580(52.1%) direct contact alone.
followed by the claim that it is spread through air

Table 8: Duration of showing signs of Diphtheria after being exposed

|signs of Diphtheria after being exposed
Cumulative
Frequency  Percent Valid Percent ~ Percent
Valid 10 - 15 days 2655 53.6 53.6 53.6
10 - 21 days 1801 36.4 36.4 90.0
14 - 16 days 495 10.0 10.0 100.0
Total 4951 100.0 100.0

Source: Survey 2025 by Dangana K. A, Adeoye A.O, Aiyelabegan A.B and Ojo O. D.

Table 8 shows how long it takes to show followed by 10-21 days with frequency of
signs of Diphtheria after being exposed to it. About 1801(36.4%) while a frequency of 495(10.0%)
2655(53.6%) respondents claimed 10-15 days, believed it take 14-16 days.

Logistic Regression model
Table 9: Logistic regression model of the variable(s) in the equation

[Variables in the Equation
B S.E. Wald df  Sig. Exp(B)

Step 1* How common is Diphtheria in20.510 2316.806 .000 1 .993 .998
your District?
Have you ever had Diphtheria? .821 111 .359 1 .000 .936
Did you get to the hospital before.686 151 20.752 1 .000 .987
it was cured?
Did you use local herbs to cure-2.661 132 406.511 1 .000 .070
it?
Did you notice any symptom(s)-1.027 143 51.711 1 .000 .358
before you were diagnosed with
Diphtheria?
If you received treatment from.179 .205 761 1 .383 1.196
the hospital is it free
Were there any side — effects 0f2.296 378 36.958 1 .000 .938
Diphtheria after treatment?
Do you know how Diphtheria is1.854 .294 39.739 1 .000 .034
contacted and transmitted?
If yes, how does Diphtheria-.533 402 1.758 1 .185 .987
highly spread?
How long does it take to show-.696 414 2.829 1 .093 499
signs of Diphtheria after being
exposed?
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Is there a treatment for3.614

Diphtheria?

Do you know that Diphtheria has1.138
a vaccine?

Constant 5.842

292 153.659 1 .000 101
151 56.114 1 .000 322
.882 60.430 1 .000 950.831

Source: Survey 2025 by Dangana K. A, Adeoye A.O, Aiyelabegan A.B and Ojo O. D

From the table above, how common is
Diphtheria in llorin South is not significant and the
result shows that (1 - 0.998 = 0.002) i.e. 0.2% of
the respondents claimed that diphtheria is common
in their district of llorin South local government
while those that claimed they have had about
Diphtheria is not significant and (1 - 0.936 = 0.064)
6.4% of the respondents claimed they have had
about diphtheria. Also from the analysis it was
discovered that those that get to the hospital before
been cured are significant (1- 0.987= 0.013) 1.3%
of the respondents that claimed got to the hospital
before been cured of Diphtheria while the
remaining 98.7% claim they used local herbs to
cure diphtheria while 64.2% of the respondents
claimed they notice the symptom(s) before they
were diagnosed with Diphtheria. From the analysis,
93.8% of the respondents claimed they did not
notice any side effects of Diphtheria after treatment
and (1- 0.987= 0.013) 1.3% claims that Diphtheria
spread quickly if proper care is not taking.

The Logistic model is

X1 = The commonness of Diphtheria

X, = Heard about Diphtheria

X3 = Got to the hospital before it was cured

X4 = The use of local herbs to cure Diphtheria.

Xs = Notice of symptom(s) before you were
diagnosed with Diphtheria

Xg = Treatment from the hospital

X7 = side — effects of Diphtheria after treatment.

Xg = How Diphtheria is contacted and transmitted
Xg = How does Diphtheria highly spread

X10 = How long it take to show signs of Diphtheria
after being exposed.

X1 = Treatment for Diphtheria.

X312 = Diphtheria has a vaccine.

The logistic equation is

LOGY = 5.842+0.510X; + 0.821X, + 0.686X; —
2.661X,- 1.027Xs + 0.179X; + 2.296X7 + 1.854Xg-
0.533Xg— 0.696X13+3.614Xy; + 1.138Xy,

After testing for the significance of the parameters,
the model is reduced to

LOGY = 6.857+ 0.821X, + 0.686X;5 — 2.661X,-
1.027Xs + 2.296X; + 1.854Xg +3.614Xy;
+1.133Xy,

V. CONCLUSION

This research work was carried out to
study the outspread of Diphtheria among the
population understudy, to investigate whether the
contact and transmission is depended on gender
and as well as to fit a logistic model that will
provide important theoretical support for disease
control decision making. The tool that was
employed in collecting the data used for this
research work is questionnaire. Five thousand
Questionnaires were administered to some selected
people from all the political wards of Ilorin South
Local Government of Kwara state and 4951 were
retrieved for further analysis. The methods of data
analysis used were data exploration and logistics
regression.

Result of the analysis revealed that gender
of respondents indicates that male has a higher
frequency of 3043(61.4%) while female has a
frequency of 1908(38.6%). The Marital status of
respondent as illustrated in table 2 shows that
Married people have the highest frequency of
1743(35.2%), followed by separated with
1420(28.7%) frequency, single are 1225(24.7%),
divorced were 355(7.2) while widow(er) have the
lowest frequency of 208(4.2%). It was also
discovered that level of education of the
respondents shows that, Elementary and secondary
level of education constituted the highest frequency
of 3054(61.7%), post-secondary or tertiary with
frequency of 1162(23.5%) while post graduate has
the lowest frequency of 614(12.4%). From the
occupational status of the respondents in the study
area, it was observed that students have the highest
frequency of  1628(32.9%), followed by
government employed with frequency of
1316(26.6%) and self-employed have a frequency
of 1132(22.9%) while retirees have the lowest
frequency of 875(17.6%).

From the result of the analysis it was
discovered that those that stated that Diphtheria is
not common has the highest frequency of
2200(44.5%), followed by the claim that its
common with frequency of 1532(30.9%) while the
claim that it is very common has the lowest
frequency of 1219(24.6%). This shows that
Diphtheria is not common in the study area of this
research. Result of the analysis shows that the
people who used hospital before been cured of the
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disease and there are people who uses local herb to
cure the disease. About 2260(45.7%) of the
respondents stated that claimed they were treated of
diphtheria in the hospital, about 1472(29.7%)
claimed they wused traditional means while
1219(24.6%) claimed they used self-medication to
treat diphtheria. Also, 3988(80.5%) indicated that
there were no side effects of Diphtheria after
treatment while only 963(19.5%) indicated that
they observed a slight side effect.

Analysis of the logistic regression shows
that commonness of Diphtheria in llorin South
local government is not significant and the result
shows that (1- 0.789 = 0.002) i.e. 0.2% of the
respondents claimed that diphtheria is common in
llorin South local government while those that
claims they had about Diphtheria is not significant
and (1- 0.936 = 0.064) i.e. 6.4% of the respondent
claimed they had about diphtheria. Also from the
analysis it was discovered that those that got
treated in the hospital before been cure are
significant and 1.3% of the respondents that
claimed they had diphtheria and got to the hospital
before been cured while the remaining 98.7%
claimed they use local herbs to cure diphtheria.
About 64.2% of the respondents claimed they
noticed the symptom(s) before they were diagnosed
of Diphtheria. From the analysis 93.8% of the
respondents claimed there is no side effects of
Diphtheria after receiving treatment and (1 - 0.987
= 0.013) shows 1.3% claims that Diphtheria spread
faster and the logistic regression is given as logY
= 5.842+0.510X; +0.821X, + 0.686X3 - 2.661X,-
1.027Xs + 0.179Xg + 2.296X; + 1.854Xg- 0.533X,
— 0.696X,9+3.614X; + 1.138Xy,. Thus, after the
test of significant, the model was reduced to logY =
5.842+ 0.821X;, + 0.686X;3 - 2.661X,- 1.027Xs +
2.296X7 + 1.854Xg +3.614X1 + 1.138X;.

VI. RECOMMENDATION
1. Health Planner should sensitize people on the
danger Diphtheria poses and it preventive
measures.
2. Health Planner should make available enough
drugs to Diphtheria patients as at when due.
3. All agencies involved in educating the masses on
Diphtheria should be funded adequately.
4. Government at federal, states, and local levels
should embark on a massive enlightenments and
awareness at rural areas were 70% of the
population resides.
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