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Introduction

Immunization of children against the killer diseases has 
proven effective in reducing the morbidity and mortality 
from those diseases. For this reason, World Health 
Organization (WHO) recommends that all children receive 
one dose of bacille Calmette‑Guérin vaccine, three doses 
of diphtheria‑tetanus‑pertussis vaccine  (DTP), three doses 
of either oral polio vaccine or inactivated polio vaccine, 
three doses of hepatitis B vaccine and one dose of a measles 
virus‑containing vaccine, either anti‑measles alone or in 

combination with other antigens.[1‑4] It also recommends 
three doses of vaccine against infection with Haemophilus 
influenza type B.[5] To boost immunity at older ages, additional 
immunizations are recommended for healthcare workers, 
travellers, high‑risk groups and people in areas where the risk 
of specific vaccine‑preventable diseases is high.[1]

In Nigeria, who has a population of approximately 
140 million, vaccine preventable diseases account for 
approximately 22% of child deaths in the country; amounting 
to over  200,000 deaths/year.[6] The expanded program on 
immunization (EPI), responsible for routinely delivering 
immunization, started in the late 1970s. In 1990, reported 
three doses of diphtheria‑pertussis‑tetanus (DPT3) coverage 
in infants (<12 months of age) reached an estimated 56%.[6] 
During the years following the global Universal Childhood 
Immunization efforts that culminated in 1990, immunization 
coverage rates in Nigeria declined significantly. Preliminary 
results of a 2006 national coverage survey reported 36% DPT3 
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coverage and only 18% of children fully immunized (aged 
12‑23 months at survey time, using the card and recall).[6] The 
survey results revealed significant differences across zones 
ranging from 0% to 40% of fully immunized children.

It is gratifying to note that the Government of Nigeria has 
recently accelerated efforts to revive immunization services. 
EPI officials developed a blue print with a multi‑year plan 
including activities for improving routine immunization 
coverage.[6] They adapted the global Reaching Every District 
strategy into a Reaching Every Ward approach which is in the 
process of being implemented across the 37 states. Moreover, 
in April 2006, the National Program on Immunization 
developed an approach of integrating other antigens and child 
survival interventions with the polio eradication campaigns.[6]

Routine immunization against DPT, measles, polio and 
tuberculosis is proven to be one of the most cost‑effective 
interventions for reducing childhood illness and mortality, 
especially with the addition of other vaccines such as yellow 
fever in endemic areas and tetanus toxoid (injections for the 
pregnant women.[7] Not withstanding national coverage in 
Nigeria for full immunization is less than 13%, one of the 
lowest rates in the world, even lower than many countries in 
conflict, such as Democratic Republic Of Congo DRC. Some 
states in Northern Nigeria have coverage rates below 1% and 
the average for the whole North West Zone is just 4%. These 
coverage figures are much worse than in the neighboring 
countries of Benin, Niger, Chad and Cameroon.[7]

WHO has used a variety of coverage survey data for identifying 
firm points for 1993, 1998, 1999 and 2002.[8] It was noted that 
between the Demographic and Health Surveys for 1999 and 
2003, the percentage of children aged between 12 and 23 months 
who received at least one dose of the traditional vaccines by their 
first birthday rose from 60.9% to 69.4%, indicating that access 
and uptake had improved.[9] Yet the percentage fully immunized 
with all doses before 12 months of age fell from 14.3% in 1999 to 
11.3% in 2003 and dropout between first and third dose of DPT 
increased from 45.7% to 48.1%, indicating growing problems 
with the continuity of immunization services.[9]

Estimated global DTP3 coverage among children aged <12 months 
in 2011 was 83%, ranging from 71% in the African Region 
to 96% in the Western Pacific Region and representing 106.8 
million vaccinated children.[10] During 2011, 130 (67%) countries 
achieved ≥90% national DTP3 coverage and 46 (24%) achieved 
the global immunization vision and strategy goal of ≥80% DTP3 
coverage in every district or equivalent administrative unit. DTP3 
coverage was 80‑89% in 32 (17%) countries, 70‑79% in 13 (7%) 
countries and <70% in 19 (10%) countries.[10]

Among the 22.4 million children’s who did not receive three 
DTP doses during the 1st  year of life, 11.8 million  (53%) 
lived in three countries, India  (32%), Nigeria  (14%) and 
Indonesia (7%) and 16.2 million (72%) lived in 10 countries.[11] 

Nearly 14 million (62%) of these children did not receive the 
first dose of DTP, whereas 8.4 million (38%) started, but did not 
complete the three dose DTP series. In 2011, nearly 107 million 
infants (83%) world‑wide received at least three doses of DTP 
vaccine; however, approximately 22.4 million failed to receive 
three doses, leaving large numbers of children susceptible to 
vaccine‑preventable diseases and death.[11]

Dropout rate is assessed by the number of DPT1 and DPT3 
that was given to the child over a year. The study is aimed at 
determining the coverage rate of immunization services in a 
health center over a year using DPT1 and DPT3. This will go 
a long way to determine the impact of these services in rural 
areas. In addition, this study would also help in establishing 
baseline values of DPT coverage rates in this locale and 
will assist the health worker and government to improve the 
immunization service in the area if the coverage rate is low.

Besides, this would also form a database upon which further 
studies can be carried out.

Subjects and Methods

Study area
The study was carried out in a health center in a remote village 
over a 1 year period. Ihe is a town in Awgu Local Government 
Area in Enugu State of Nigeria. It has a population of 24,431 
people according to National Population census.[8] Enugu state 
is in the South East geographic zone of Nigeria. It lies in the 
rainforest zone with two major seasons (rainy and dry) and a 
temperature of about 28‑33°C. It has a population of 3.5 million 
people according to the National population census.[8]

Study procedure
Using the immunization monitoring chart provided by the 
National Immunization Program, immunization dropout 
rates were evaluated among children who are less than 1 year 
old in Ihe, Awgu local government area over a year period. 
Children who moved out of the area or who went elsewhere 
for health‑care service were excluded.

The health center had data where list of eligible children who 
were vaccinated in the local health center were recorded. Drop 
our rates were calculated using DPT1‑DPT3 while the dropout 
percentage was calculated using DPT1‑DPT2/DPT3.

Ethical consideration and consent
Informed consent was sought and obtained from the chief 
community health officer of Ihe health center, Owelle court, Awgu. 
Ethical clearance was also obtained from from the chiefcommunity 
health officer of Ihe health center, Owelle court, Awgu.

Data was analyzed by statistical package for the social sciences 
version 17 (Chicago Il, USA). Data presentation was in the 
form of tables and charts. The P values and confidence intervals 
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were calculated using Chi‑square. An initial frequency count 
of all variables was done and represented in tables. The mean 
and ranges of all the variables were calculated. The level of 
significance was set at P ≤ 0.05.

Results

Out of 972 children who are within 1 year who are residents 
in this health center in 2012, 63% (613/972) were immunized 
for DPT3 while 63.7% (619/972) were immunized for DPT1. 
This gives an overall dropout rates and percentage of 6 and 
1% (6/613) respectively.

Immunization coverage for 2012 was also stratified into 
intervals of 4 months: From January to April 2012, 168 children 
received DPT1 while 166 received DPT3. This gives a dropout 
rate and percent of 2 and 0.6% (2/166) respectively.

Between May and August 2012, 222 children received DPT1 
while 226 received DPT3. Dropout rate and percentage of −4 
and −1.8% (−4/222) were obtained respectively.

The last third of the year  (September to December 2012) 
showed that 223 children received DPT1 while 227 
received DPT3. This gave dropout rate and percentage of −4 
and −1.8% (−4/223) were obtained respectively.

The average number of children immunized for DPT1 and DPT3 
per month is 61.3 and 60.7 respectively. When immunization 
of DPT1 and DPT 3 were compared at 4 months intervals, the 
dropout rate is not statistically significant (P = 0.75 and 95% 
confidence interval of 63 (1.86%) [Table 1].

Figure 1 shows a step lather increase in immunization coverage 
(using DPT) from January to December 2012.

Discussion

Immunization coverage rate for DPT3 is the proportion of 
surviving infants who received three doses of DPT (diphtheria, 
pertussis and tetanus) vaccine before their first birthday. This 
study clearly depicts the level of immunization coverage in 
a rural setting in Nigeria. The 63% coverage obtained in this 
study is less than that (70%) obtained in a particular center in 
Nigeria.[3,12] The reason for this low value could probably be that 
the health facility is located in a rural area. Obstacles ranging 
from bad road conditions, concentration of health workers 
in cities and lack of extension of government immunization 
policies in the rural areas could explain this low coverage rates.

Painfully, the low values obtained in this study is even higher 
than that in two hospitals in northern Nigeria where coverage 
rates of 32% and 35% were obtained respectively.[9,13]

Reasons adduced for this low value varies from 
non‑acceptance of immunization in the Northern area because 

of religio‑cultural beliefs. Other reasons for low coverage 
here could be resistance from parents. It was revealed that 
when parents resist vaccination, it is because they want to 
protect their children from harm.[14,15] In 2003, political and 
religious leaders in three Northern Nigerian states boycotted 
a WHO polio vaccination campaign, claiming that the 
vaccine can caused sterility and acquired immunodeficiency 
syndrome.[16]

It is noted that in 1980, fewer than 10% of the world’s children 
lived in 20 of the 167 countries with DTP3 coverage levels 
greater than 80%; 84% of the world’s children lived in countries 
where coverage was less than 50%. By 1990, 108 countries 
(43% of all children) had DTP3 coverage levels greater than 
80% and fewer than 10% of children lived in countries with 
under 50% coverage.

Immunization coverage levels can “mask” some rural areas 
where coverage is much lower as depicted in our study. For 
instance, in 2006, despite the 80% world DTP3 coverage; 
approximately 26.3 million children who reached their first 
birthday still did not receive DTP3 and 16.2 million (62%) 
of them lived in rural China, India, Indonesia or Nigeria.[17]

The dropout rates obtained in this study are very minimal. 
These low levels can be explained. It is seen that these villagers 

Figure 1: A graphical representation of immunization coverage rate 
over 1 year period

Table 1: Immunization coverage using DPT

Month Population 
vaccinated 

(DPT1)

Population 
vaccinated 

(DPT3)

Dropout 
rate

Dropout 
(%)

January-April 168 166 2 1
May-August 222 226 −4 −1.8
September-
December

223 227 −4 −1.8

Total 613 619 −6 −1
95% Confidence interval=63  (1.86), P=0.75  (NB: The negative dropout rate showed a 
decline of coverage rate when compared with the positive dropout rate. It also means that 
those with negative dropout rate had a lower DPT1 coverage than DPT3). DPT1: Single 
dose of diphtheria‑pertussis‑tetanus, DPT3: Three doses of diphtheria‑pertussis‑tetanus
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live in clans and those who came for immunization are well 
communicated to, on the need to comply with subsequent 
immunization schedules. They use jingles, town crier, village 
square meetings to achieve these aims. As part of a complete 
immunization program, communication efforts should be totally 
linked to and complement the other immunization technical 
components, including the provision and quality of services, 
health worker capacity‑building and skills and disease reporting 
and surveillance.[18] Communication activities that are sufficiently 
planned, funded and integrated with service delivery can help 
facilitate immunization program.[19,20] It has been documented 
that dropout rates are higher in studies carried in three states in 
Nigeria where rates higher than 10% were obtained.[3]

The WHO standard is that a dropout rate greater than 10% is 
unacceptable.[21,22] In none of these two hospitals from Northern 
states for which data are presented were dropout rates within 
that allowable maximum.[18] Indeed, an inspection of dropout 
rates from DPT1 to DPT3 is very vital to indicate coverage 
and compliance in a given area.[3]

Immunization coverage for children, in this study, improved 
in the last half of the year when compared to the first half. 
This could be due to the fact that the first half of the year is 
usually a farming season and as such a parents and care givers 
of these children will prefer giving more time for farm work 
to visit the health facility.

Finally, it is important to note that there is no significant 
difference between dropout rates for 2012 and part of 2013.
This is a clarion call for the government to intensify efforts at 
reducing the dropout rates to the barest minimum. The dropout 
rate for both years however, is significant when compared with 
the 10% WHO standard.

Although childhood vaccination prevents 2 million deaths/year 
world‑wide and is widely considered to be “overwhelmingly 
good” by the scientific community.[1] However, about 2.5 million 
deaths/year continue to be caused by vaccine‑preventable 
diseases, mainly in Africa and Asia among children less than 
5  years old.[1] Vaccination coverage is dwindling in many 
developing countries and even where good coverage has been 
attained, reaching children not yet vaccinated has proved 
difficult. There is an urgent need to increase vaccination 
coverage. It is also important to encourage parents to have 
their children vaccinated.

Conclusion

Though the total immunization coverage in this rural health 
center is poor, they have a very low dropout rate.

Limitation
Immunization coverage rates in all health centers in Awgu 
Local Government Area were not ascertained due to lack of 
good road network. This would have made this work better.

Recommendation
This study goes to portend the need for the government to 
intensify effort to improve immunization coverage, especially 
in rural areas.
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