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Abstract 

 

Background: Low vaccination rates in children remain a major problem in resource-poor areas of the world. Missed 

opportunities for vaccination may be one of the important contributors to the menace.  

Objectives: To determine the prevalence of missed opportunities for vaccination and identify factors associated with 

this among Nigerian children in the first year of life. 

Methods: The study was a descriptive, cross-sectional study of children who were recruited consecutively and data 

were obtained using a questionnaire.  

Results: Two hundred and fifty-six children were recruited. Following the exclusion of 16 children with genuine 

contraindications to vaccination, the prevalence of missed opportunities for vaccination was 11.3% (27/240). Gender 

(p = 0.04) and parental socioeconomic status (p = 0.008) were significantly associated with missed opportunities for 

vaccination. Non- availability of required vaccines and reluctance to open a multi-dose vial of vaccine caused MOV 

in 55.5% and 51.8% of children respectively. The rate of evaluation of the vaccination status of children who were not 

fully vaccinated by health workers was 18.3%. 

Conclusion: The rate of missed opportunities for vaccination was low. Educating caregivers and encouraging health 

workers to evaluate the vaccination status of children at every contact with a health facility may reduce the 

prevalence of missed opportunities for vaccination. 
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Introduction 

 

Vaccine-preventable diseases are important 

causes of morbidity and mortality among 

children in developing countries. [1] It accounts 

for over a quarter of deaths in children less than 

five years. [2] The estimated number of deaths 

from diseases which are preventable by vaccines 

recommended by the World Health 

Organization (WHO) and diseases, for which 

vaccines are to be developed soon, is over 2.5 

million. [3] Therefore, immunisation is one of the 

most important public health interventions and 

a cost-effective strategy to reduce both the 
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morbidity and mortality associated with 

infectious diseases. Optimal vaccination 

coverage in women of childbearing age and 

children aged less than five years, which is one 

of the targets of the sustainable development 

goals (SDG 2), is said to occur when at least 95% 

of doses appropriate for the age have been 

administered in that population irrespective of 

the age at the receipt. [4] 

 

Many children who are partially immunized 

and eligible for vaccination have contacts with 

health facilities during post-discharge follow-up 

care, visits for the treatment of minor ailments, 

and attendance at the Well-child and 

Immunisation Clinics but do not receive 

vaccines they are due for at exit. A missed 

opportunity for vaccination (MOV) occurs when 

an eligible child visits a health facility and fails 

to receive all the vaccines he or she is due for. [4] 

MOV among children could be attributed to the 

health system, health workers and caregiver 

factors. Health system factors may include non-

availability of vaccines [5] as well as the practice 

of having fixed days for immunisation. Health 

workers factors may include the failure to have 

a practice of routine evaluation of the 

immunisation status of children who come in 

contact with the health facility for management 

of minor ailments, those who attend the well-

child clinics and for other purposes such as 

accompanying mothers attending antenatal and 

family planning clinics. [6] This precludes the 

detection of incomplete vaccination status and 

vaccination of eligible children at the point of 

exit. [7] The institution of false contraindications 

to immunisation which arises from the poor 

knowledge of the health workers, a reluctance to 

administer more than one vaccine to a child at a 

time and the fear of wastage of vaccines [4] are 

additional causes of missed opportunities. The 

lack of guardian consent for the administration 

of vaccines is a caregiver factor.  

 

Studies in Nigeria gave a range of the 

prevalence rates of MOV of 16.9% to 39.1%. [8-11] 

Studies from Ilorin, [8, 9] and Calabar [10] gave 

prevalence rates of 33.4%, 24.4% and 39.1% 

while a rate of 16.9% was recorded in Nnewi. [11] 

Another study in Africa gave a value of 

25.7%,[12] while an Argentine study reported 

19.8%. [13] A study from Madras, [14] in the 

neonatal follow up, medical outpatient and 

immunization clinics yielded values of 23%, 35% 

and 9.7% respectively. A review of studies in 

developing and industrialized countries [4] gave 

a median value of 32.0% among children and 

women of childbearing age while another in 

China [7] reported a rate of 37.8% in a 

retrospective study across a range of paediatric 

practise among children aged 3 to 18 months. 

 

The study at Ilorin [8] attributed partial 

immunisation to long waiting times in the 

clinics, non-availability of vaccines, parent's 

objection and concerns for the safety of vaccines 

in 15.2%, 17.5% and 38.8% of cases respectively. 

Similarly, a study in Mozambique by Jani et al. 
[12] attributed partial immunisation to health 

service issues in 38.3%, and poor access to 

facilities in 15.6% of cases. The review of studies 
[4] found that institutional challenges such as 

logistic problems were implicated in 10% of 

cases while failure to administer vaccines 

simultaneously, fear of wastage of vaccines, the 

institution of false contraindications and 

negative attitude of health workers accounted 

for MOV in 22%,17%,18% and 16% of cases 

respectively. 

 

Investigating MOV in the first year of life is 

important as it enables such susceptible children 

to be identified early in life, for the optimisation 

of their immunisation status. Immunisation is 

carried out most frequently in primary health 

care centres in Lagos State. Nevertheless, a 

significant number of children present to this 

centre, the Lagos State University Teaching 

Hospital (LASUTH) which has highly qualified 
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cadre of personnel for high-quality care, 

including routine immunisation services. 

Therefore, it is necessary to evaluate their 

immunisation status to ensure that they are 

adequately immunised at discharge and during 

follow-up care.  This study was conducted to 

determine the prevalence of missed 

opportunities for vaccination and the factors 

associated with it among children seen at the 

General Outpatient and Newborn follow up 

clinics at the Lagos State University Teaching 

Hospital Ikeja (LASUTH). 

 

 

Methods 
 

Study design  

A health facility-based descriptive, cross-

sectional study was carried out between March 

1, and August 31, 2016.  

Study settings 

The study site was the Newborn clinic and 

General Outpatient clinics at the Lagos State 

University Teaching Hospital, Ikeja, Lagos in 

southwest Nigeria. It is one of the four tertiary 

hospitals in Lagos. The paediatric section of the 

hospital offers emergency, general outpatient 

services and specialist services. The Newborn 

clinic caters for babies admitted and discharged 

from the newborn unit up to the age of one year. 

It runs weekly and attends to an average of forty 

babies a week. The General Outpatient clinic 

attends to all paediatric patients presenting with 

minor ailments outside of specific clinic days 

and runs every day of the week except 

weekends. It attends to two hundred infants 

monthly. 

Study population 

The study population included caregivers 

attending the new-born follow up and general 

out-patient clinics whose children were aged 0-

12 months. 

Sample size determination 

The minimum sample size for the study was 

determined using the appropriate formula for 

cross-sectional studies. [15] The statistical 

assumptions included prevalence of MOV of 

33%,[8] a type 1 error of 5%, precision of 6% and 

a non-response rate of 10%, thus arriving at a 

minimum sample size of 256 children. 

Sampling techniques  

Mothers and caregivers who attended the clinics 

were consecutively recruited at the point of exit 

after obtaining informed consent.  

Study instrument and data collection  

Using a structured questionnaire, five trained 

resident doctors in the Department of 

Paediatrics collected data on the demographic 

characteristics of the children and their 

caregivers. The parental socioeconomic status 

was determined using the scheme 

recommended by Oyedeji. [16] This scheme 

grades socio-economic status into three classes – 

the upper (classes I and II), middle (class III) and 

lower (classes IV and V). The knowledge of the 

number of vaccines which ought to have been 

received and previous complications of 

vaccination were recorded. The history of prior 

contact with another health facility and attempts 

to update vaccinations in that facility were also 

obtained.  The immunisation records were 

requested for (where available) and evaluated to 

determine the immunisation status and to verify 

claims in addition to verbal reports.  

For children who did not complete routine 

immunisation, the reasons for this recorded and 

efforts were made to determine the presence of 

contraindications to immunisation. 

Definition of missed opportunity: In this study, a 

child is said to have missed opportunity for 

vaccination when he or she is eligible by virtue 

of age, has no contraindications to vaccination, 

visits a health facility and fails to receive all the 

vaccines he or she is due for. 

Contraindications to immunisation: Acute 

illness necessitating admission and high-grade 

fever. 

Definition of vaccination statuses: 
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1-Immunised up to date – children who were 

fully vaccinated (FV) and those partially 

vaccinated but up to date. 

A - Fully vaccinated - children who were old 

enough to receive all the routines vaccines and 

had received all such vaccines in the NPI 

schedule at the exit. 

B - Partially vaccinated up to date - a child had 

received all vaccines appropriate for the age in 

the NPI schedule at the exit but the child was 

not old enough to receive all vaccines. 

2- Partially immunised not up to date – children 

who were not fully vaccinated and have not 

received all vaccines appropriate for age at the 

exit from the facility. These included two groups 

of children:  

A– Those who were not fully immunised and 

had contraindications (C.I) to vaccination. 

B – Those who were not fully immunized and 

had no contraindications (no C.I) to vaccination. 

These were also regarded to have Missed 

Opportunity for Vaccination (MOV). 

3 -Unvaccinated - had received no vaccines. 

 

Ethical considerations 

Ethical approval for the study was obtained 

with - Ethics Clearance Certificate number - 

LREC/06/10/686. 

 

Data analysis 

Data were extracted, imputed and analysed 

using the Statistical Package for Social Sciences 

version 22.0. Percentages of categorical variables 

were determined. The prevalence of MOV was 

calculated. Chi-Square test was used to compare 

two independent categorical variables. P values 

less than 0.05 were considered statistically 

significant.  

 

 

Results 

 

Two hundred and fifty-six children were 

studied. There were 149 (58.2%) males and 64 

(22.9%) neonates, with 4 (1.6%) in the early 

neonatal period. The mean age was 17.9 ± 15.9 

weeks. The duration of gestation ranged 

between 28 and 44 weeks with 83.6% delivered 

full-term (with a mean of 38.7weeks) and 16.4% 

delivered as preterm. Two hundred and eleven 

(82.4%) of the deliveries took place at health 

facilities. Analysis of the birth order revealed 

that 83.6% were the first four pregnancies with a 

range of 1 to 6 and a mean of 1.93. More than 

three quarters (82.8%) of the caregivers were at 

least twenty years old but not more than thirty-

five years with the mean age of 31.1±4.7 years. 

Nearly three quarters (73.4%) were of the 

Christian faith. Educational attainments were 

comparable among the fathers and mothers with 

tertiary education in 68.0% and 61.3% 

respectively. Further, 79.3% and 9.8% of the 

families belonged to the upper and lower socio-

economic classes respectively as shown in Table 

I 

 

The pattern of vaccination coverage and status 

revealed the following: the earlier vaccines 

(BCG, OPV0 and HBV0) had the highest coverage 

with rates of 89.1%, 89.1% and 88.3% 

respectively. This is followed by the three 

Pentavalent/Oral Polio Vaccine pairs 

(Pentavalent1/OPV1, Pentavalent2/OPV2 and 

Pentavalent3/OPV3) with rates of 64.1%/64.8%, 

50.0%/50.4%, and 41.4%/41.8% respectively. 

The vaccines administered to the older children 

had the lowest coverage 16.4% and 14.5% for 

measles and Yellow fever vaccines.  

 

Table II shows that thirty-six (14.1%) of the 

subjects were fully vaccinated. However, 177 

(69.1%) of the remaining subjects who were not 

fully vaccinated were up to date with their 

vaccines while 16 (6.2%) were not eligible for 

vaccination as they had valid contraindications. 

Following the exclusion of the aforementioned 

16 children with genuine contraindications to 

vaccination, 27 of the remaining 240 eligible 

children were not vaccinated giving an overall 
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prevalence of 11.3% for missed opportunities for 

vaccination.  

Bivariate analyses of factors associated with 

MOV rates revealed significant statistical 

associations with gender (p = 0.04) and parental 

socio-economic status (p = 0.008) (Table III).  

Only 44 (18.3%) of the 240 children who were 

eligible but not fully vaccinated were indeed 

evaluated by health workers for their 

immunisation status.  

 
Table I: Socio-demographic characteristics of the 256 children studied 

 

Characteristics Frequency Percentage 

Age (weeks)   

<4 64 25.0 

>4-52 192 75.0 

Mean ±SD 17.9+15.93  

Gender   

Female 107 41.8 

Male 149 58.2 

Place of delivery   

Hospital 211 82.4 

Non-hospital 45 17.6 

Birth order   

<4 214 83.6 

>4 42 16.4 

Age of caregivers (years)   

<20 2 0.8 

20-34 210 82.0 

>35 44 17.2 

Religion   

Christianity 188 73.4 

Islam 68 26.6 

Paternal Educational status   

University graduates or equivalents        174 68.0 

School certificate, Ordinary level (GCE) with teaching/ 64 25.0 

 professional  training                                                                                                     

School certificate or Grade II teachers certificate or equivalents                                                                                                                                                                             15 5.9 

Modern three and primary six certificate 2 0.7 

Those who could either just read or write or were illiterates 1 0.3 

Maternal Educational status   

University graduates or equivalents        157 61.3 

School certificate, Ordinary level (GCE) with teaching/ 79 30.9 

 professional  training                                                                                                   15 5.9 

School certificate or Grade II teachers certificate or equivalents                                                                                                                                                                               

Modern three and primary six certificate 3 1.2 

Those who could either just read or write or were illiterates 2 0.9 

Parental socioeconomic status   

Upper 203 79.3 

Middle 29 11.3 

Lower 24 9.4 

 

The individual prevalence rates of MOV among 

females, males, preterm infants, term infants, 

neonatal and post-neonatal children were 

respectively. Further, the proportions of these 

children with MOV concerning the gender, 

maturity and chronological age revealed a 

preponderance of males (77.8%), term delivery 

(88.9%) and post-neonatal age (63.0%) 
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respectively.  Children who were products of 

hospital-based deliveries (77.8%) and whose 

parents were in the upper socio-economic class 

(51.8%) had higher prevalence rates of MOV.  

 

Table IV shows the various reasons for MOV but 

the responses were multiple. These included 

non- availability of the required vaccines in 15 

(55.5%), reluctance to administer more than one 

vaccine that the child is due for in 14 (51.8%), 

failure to get the right number of children to 

receive vaccines to avoid wastage in 5 (18.5%) 

cases respectively. The failure of the guardian to 

give consent and previous complications of 

immunisation were reasons for MOV in 2 (7.4%) 

cases.  

 

Table II: Total coverage for each vaccine and vaccination status of the children studied 

 

Vaccine Coverage (%) Missed doses 

BCG 89.1 17 

OPV0 89.1 15 

HBV0 88.3 17 

Pentavalent1 64.1 8 

OPV1 64.8 8 

Pentavalent2 50.0 5 

OPV3 50.4 5 

Pentavalent3 41.4 4 

OPV3 41.8 4 

Measles 16.4 5 

Yellow Fever 14.5 1 

   

Vaccination status Frequency Percentage 

Fully vaccinated 36/256 14.1 

Not fully vaccinated: vaccinated up to date 177/256 69.1 

Not fully vaccinated: not vaccinated up to date but 

with no contraindication (missed opportunities) 

27/240 11.3 

Not fully vaccinated: vaccinated up to date with 

genuine contraindications 

16/256 6.3 

 

 

Discussion   

 

The prevalence of MOV in this study was 11.3%. 

This is lower than the rate obtained in two 

different studies in Ilorin [8,9] and Calabar, [10] 

among children under one year and under five 

years of age respectively. It is also lower than 

the rate reported from Sudan [5] but comparable 

to the rate obtained from Nnewi [11] and 

Argentina. [13] The study findings might reflect 

the larger size and the fact that the subjects had 

been resident in the area of study for over 18 

months in the latter study. However, a study 

among children aged up to 59 months in 

different health facilities across Cape Town, 

South Africa [17] yielded a much lower MOV 

rate. This may reflect better health services in 

these facilities as children who came for 

immunisation were excluded from the study. 

The implication of the prevalence of MOV in 

this study is that one out of nine children 

remained unimmunized and are, therefore, 

susceptible to vaccine-preventable diseases 

(VPD). Individual prevalence rates showed a 

preponderance of MOV among the male, term 

deliveries, post-neonatal age as well as those 

with parents from the upper and middle 

socioeconomic classes. This is at variance with 
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the assertion from a study in Brazil [18] and in a 

study in Gusau, northern Nigeria [19] which 

found that MOV was higher among children 

from parents with lower socioeconomic status. 

 

 

Table III: Association between respondents’ characteristics and frequency of Missed Opportunity for Vaccination 

 

Characteristics  Missed opportunities Total p-value 

  Yes No   

  n = 27  

(%) 

n = 213  

(%) 

  

Gender      

 Female 6 (6.1) 92 (93.9) 98 0.04 

 Male 21 (14.8) 121 (85.2) 142  

Maturity      

 Preterm 3 (8.8) 31 (91.2) 34 0.63 

 Term 24 (11.7) 182 (88.3) 206  

Age (weeks)      

 <4 10 (18.2) 45 (81.8) 55 0.064 

 >4-52 17 (9.2) 168 (90.8) 185  

Place of delivery      

 Hospital 21 (10.6) 177 (89.4) 198 0.49 

 Non-hospital 6 (14.3) 36 (85.7) 42  

Parental SES      

 Upper 14 (7.9) 163 (92.1) 177 0.008 

 Middle 12 (23.5) 39 (76.5) 51  

 Lower 1 (8.3) 11 (91.7) 12  

      

SES – Socioeconomic status 

 

Table IV: Reasons for Missed Vaccination Opportunities 

 

Reasons Frequency Percentage 

Non-availability of required vaccines                               15 55.5 

Reluctance to administer more than one vaccine 14 51.8 

Failure to gather the required number of subjects to 

exhaust a vial 

5 18.5 

Failure of guardian consent 1 3.7 

Previous complications 1 3.7 

*Some gave multiple responses 

 

This is likely because of poor understanding of 

the importance of the benefits of immunisation 

among this group of individuals. The higher 

MOV rates in the middle and upper socio-

economic classes may be a consequence of the 

high percentage of the subjects in the upper 

socio-economic class signifying that this cadre of 

caregivers is more likely to walk in and seek 

care or seek a referral to specialist centres for 

care. The preponderance of MOV noted among 

male subjects is interesting as it is expected that 

culturally, male children are given health 

preferences than females. It may also arise from 

the fact that more males are likely to be brought 

to the health facility for care. However, the 

study from Gusau [19] noted that more males 
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were likely to be fully immunised than females. 

The observation of term delivery and post-

neonatal age accounting for a significant 

proportion of MOV in the present study may be 

as a result of the high percentage compared to 

premature subjects. Many times, preterm 

subjects are more likely to have missed 

opportunities for vaccination due to the 

possibility of prolonged hospital stay on account 

of complications that ensue after birth. 

 

A decrease in the appropriateness of vaccination 

coverage with increasing age of the subjects was 

observed. While the earliest vaccines ie BCG and 

the first oral polio vaccine (OPV0) had high 

coverage, measles and Yellow fever vaccines 

had remarkably lower coverage rates. This is 

similar to what has been reported in studies in 

Sabongida-Ora in Edo State 25] and in Sudan. [5] 

This usually occurs as a result of the long 

interval between the third dose of the 

pentavalent vaccines and yellow fever and 

measles vaccines.    

The percentage of children who were fully 

immunized in the present study is lower in 

comparison to the finding from Mozambique, [12] 

which had a completion rate of 72.8% among 

children who were aged less than two years.  

Etuk in Calabar, [5] who studied older children 

also obtained a higher rate of full immunisation 

of 82.2%. This is unusual because the older the 

children the lower the expected proportion with 

full immunisation. A majority of the children in 

the present study were up to date but not fully 

immunized. 

 

The gender and parental socio-economic status 

were the only factors significantly associated 

with MOV. While reasons for more males 

experiencing MOV more significantly may not 

be readily known, that of the inverse 

relationship between parental socio-economic 

status and MOV [5, 8, 10] is well known. This was 

reported in a study in Ilorin, [8] Sudan [5] and also 

in Calabar. [10] Therefore, it may be important to 

develop messages that will target parents in the 

lower-socio-economic classes. 

 

Clinical review of the vaccination status of 

children by health care workers and subsequent 

referral for vaccination before exit happened in 

only 18.3% of eligible children. This may be as a 

result of the failure to continuously update the 

knowledge of health workers on the importance 

of this intervention in reducing MOV. Failure to 

make enquiries of the vaccination status of 

children who were seen in an outpatient clinic 

was found to be a risk factor for MOV in a high 

number of cases in a study in India [23] and a 

cause of MOV in 27% of patients who attended 

an outpatient facility in Seattle, USA. [6] A 

review of studies in small and medium scale 

countries in Africa [24] found that the percentage 

of health care workers who reviewed the 

immunisation status of children on a sick visit in 

for-profit and not-for-profit facilities ranged 

between 14% and 44%. An intervention study 

which sought to train health workers to assess 

the immunisation status of children who visited 

the health facility on a sick visit and, 

immunisation and follow-up care visits showed 

a reduction in the prevalence of MOV.  [14] 

 

The reasons for MOV in the present study were 

multiple in some subjects. Non- availability of 

the required vaccines was noted in a large 

number of subjects. This was similar to what 

was reported in Nnewi, Nigeria [11] and a review 

of studies in some developing and industrialized 

countries. [4] The prevalence of such in the 

present study is higher than what was obtained 

in earlier studies. This might be a result of poor 

logistics and poor power supply which is 

prevalent in this environment, thus affecting the 

storage and stock of vaccines. The reluctance to 

administer more than one vaccine, that the child 

is due for at a time, is the next common reason 

for MOV. However, this is higher than the 

finding obtained in a review of studies [4] and a 

study in India. [12] This is probably linked to a 
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fear of the possible complications of multiple 

vaccinations. Failure of guardians to give 

consent for vaccination and previous 

complications of vaccinations were reasons in a 

few cases. The former can occur if there is 

inadequate knowledge on the part of the 

caregiver about the benefits of immunisation 

and inadequate counselling by the health 

worker.  Failure to get the right number of 

children required to exhaust vials of the vaccine 

and reluctance to open multi-dose vials of the 

vaccine to avoid wastage were also adduced to 

be responsible for MOV. This is similar to values 

obtained in a review study by Hutchins who 

classified this as a negative attitude amongst 

health workers and was responsible for MOV in 

almost a fifth of cases. It could be due to 

inadequate resources especially in public 

institutions where routine vaccination services 

are free.  

 

It was also observed that some false 

contraindications to vaccination were adopted 

by health care workers, particularly the small 

body size of the child. Health workers are being 

discouraged from using this as a reason not to 

vaccinate children as these infants who may be 

products of preterm gestation or small for 

gestational age are as prone to vaccine-

preventable diseases (VPDs) just like the bigger 

infants.  

Reliance on verbal information from some of the 

caregivers in the absence of immunization 

records is acknowledged as a limitation to this 

study.  

 

 

Conclusion 

 

This study identified upper socioeconomic 

status and the male gender to be significantly 

associated with MOV. Messages and outreaches 

about the benefits of vaccination should be 

targeted at parents in the upper and middle 

socioeconomic groups through media houses 

and religious institutions. It was also noted that 

some health workers do not routinely assess the 

vaccination status of children at follow-up or 

sick child visits to detect children who are 

partially immunized but eligible for vaccination.  

It may be recommended that children, 

particularly in the first year of life, should have 

their immunisation status reviewed at every 

contact with health facilities and should be 

appropriately referred for vaccination in the 

absence of contraindications. Health workers 

should also be trained on the true 

contraindications to vaccination. This is to avoid 

instituting false contraindications and 

consequently improve vaccination rates in 

vulnerable children. 
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