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Abstract

Background: Adverse Event Following Immunization (AEFI) is any unfavorable event 

occurring following vaccination related to the vaccine administration and or its handling. AEFI 

can lead to death or a life-threatening condition requiring hospitalization with or without 

permanent sequel. Hence, this study was conducted to determine the knowledge of AEFI among 

mothers of children aged 0–23 months, its prevalence and actions of mothers of following AEFIs.

Methodology: This was a cross-sectional study conducted among 400 mothers of children aged 

0–23 months between November 2017 and April 2018 using quantitative method of data 

collection. IBM SPSS version 20 was used for data analysis where chi square was used as a test of 

association a P-value of ≤ 0.05 considered statistically significant.

Results: The mean age of the respondents in the study was 29.0 ±5.3 years with 222 (55.5%) 

demonstrating good knowledge of AEFI. The prevalence of AEFI was found to be 46.5% with 

fever as the most experienced AEFI accounting for 90.3% of all cases experienced followed by 
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pain and swelling mentioned by 141 (75.8%) and 26 (14.0%) respectively. Only 26 (14.5) of the 

mothers were adjudged to have taken appropriate action following the experience of AEFI in their 

children. Appropriateness of actions taken by the mothers following the occurrence of AEFI was 

influenced by the mother’s employment status (COR= 3.84; 95% CI=1.366–10.575; P=0.007).

Conclusion: This study has demonstrated a sub-optimal level of knowledge of AEFI among the 

mothers of children aged 0–23 months with a relatively high self-reported prevalence and poor 

level of appropriateness of actions taken following AEFI.
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INTRODUCTION

Vaccination has been adjudged one of the most successful public health interventions 

globally which has achieved significant reduction in morbidity and mortality associated with 

vaccine preventable diseases. [1,2] Adverse Event Following Immunization (AEFI) refers to 

any unfavourable event occurring following vaccination related to the vaccine administration 

and or its handling.[2–7] AEFI can be categorized as vaccine reactions, program errors, 

coincidental events, injection reactions and unknown events .[3,4,8] AEFI can lead to death or 

a life threatening condition requiring hospitalization with or without permanent sequel.[3] 

Occurrence of AEFI is on a global scale with 1.14 cases of AEFIs and 1.4% deaths reported 

in the United States of America for every 10,000 cases of vaccinations.[9] While other 

studies conducted in Spain and USA showed that AEFI rate varies between 11.9–19% per 

1000 doses.[2] Furthermore, 14.1 and 129.5 cases of AEFI per 100,000 vaccine doses had 

been reported in Australia and Sri Fanka respectively. [9] While in Nigeria, reported rates of 

AEFI varied from 19.3% to 57% indicative of the fact that occurrence of AEFI in the 

Nigerian context needs to be studied.[9] However, the occurrence of AEFIs in children and 

purported inadequacy of knowledge among mothers or caregivers can be a cause of fear, 

concern and spread of rumours about vaccination which could result in the loss of 

immunization gains.[10] It was against this backdrop that this study was conducted to 

determine the knowledge of AEFI among mothers of children aged 0–23 months, its 

prevalence and actions of mothers of children aged 0–23 months attending Family Health 

Clinic in Jos University Teaching hospital following AEFIs in order to generate home grown 

and evidence based information that can inform policy making and decisions on AEFI 

management.

MATERIALS AND METHODS

Study setting

This study was carried out in the Family Health Clinic (FHC) of Jos University Teaching 

Hospital (JUTH). JUTH was established in 1981 and currently situated in the Lamingo area, 

Jos North Local Government Area (LGA), Plateau State. JUTH is one of the tertiary health 

institutions in Jos with an estimated bed capacity of over 500.[11] The institution has several 

service delivery outlets which includes: Family health clinic, Emergency Paediatric Unit, 
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Paediatric Out-Patient Department, Ante-natal Care, Family Planning, Obstetric Care, 

Gynaecology, Accident and Emergency Unit, Medical Out-Patient Department, Surgical 

Out-Patient Department Intensive Care Unit, amongst others.[11]

The FHC is one of the service delivery outlets of Community Medicine Department which is 

set out to cater for children under the age of five years and their parents/caregivers. The 

clinic runs from Monday through Friday providing services such as vaccination against 

vaccine preventable childhood illness in accordance with the National Program on 

Immunization (NPI) as well as treatment of common childhood ailments, health education, 

growth monitoring, nutritional rehabilitation and follow up services etc.

Study population

The study population comprised mothers of mothers of children aged 0–23 months who 

attended the Family Health Clinic between November 2017 and April 2018.

Study design

This was a cross sectional study conducted among mothers of mothers of children age 0–23 

months attending the Family Health Clinic between November 2017 and April 2018 using 

quantitative method of data collection.

Sample size determination

The sample size for this study was determined using the appropriate sample size 

determination formula for a cross sectional study.[12] Where n is the minimum sample size, 

Z is the standard normal deviate at 95% confidence interval (1.96), q is the complementary 

probability (1–p), d is the precision of the study set at 0.05 and p is the prevalence of AEFI 

from a previous similar study (34.9%).[13] This gave a minimum sample size of 400 after 

adjustment for non, poor and incomplete responses.

Criteria for inclusion in the study

Mothers of children aged 0–23 months who brought their children for the 9th month 

vaccination in Family Health Clinic, JUTH, whose children have had a full complement of 

the required vaccination and had given consent to participate in the study were recruited for 

the study. The 9th month vaccine was chosen as the reference for recruitment to ensure that 

the needed information on the experience of AEFI following the administration of any type 

of the vaccines could be elicited without difficulty in recall of experience of AEFI.

Sampling technique

A list of all the mothers of under-five children whose children had had the 9th month 

vaccination, booked for the four weeks followup visits and had consented to participation 

was made and serialized making the sampling frame. Thereafter, computer generated table 

of random number using the Winpepi statistical software was used to select 400 eligible 

women for the study. Furthermore, these women were sampled on their respective follow up 

clinic visits until the sample size was met.
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Data collection

A semi-structured interviewer administered questionnaire adapted from previous a study 

conducted in Enugu, Nigeria was used in this study.[4] The data collection instrument 

consisted of four sections; Demographic characteristics of the mothers, Characteristics of the 

child, knowledge of AEFI, Occurrence of AEFI and actions taking. Two research assistants 

were trained on the content and method of administration of questionnaire prior to the 

commencement of the study by the principal researcher. The data collection instrument was 

pretested in the vaccination clinic of another health institution among 40 mothers of under 

fives.

Grading of responses

Knowledge of AEFI was assessed with six stem questions with a maximum possible 

response of 63 out of which 23 were correct. Two points were assigned to every correct 

response and one point for every incorrect or I don’t know response, giving maximum 

attainable points of 46. A percentile graph of the scores was drawn then scores from 50th 

percentile and above was graded as good knowledge of AEFI while those below the 49th 

percentile cut off was graded as poor knowledge of AEFI respectively. Furthermore, 

understanding of the definitionof AEFI was as adjudged good if the respondents provided 

information relating to AEFI as any unfavourable event occurring following vaccination 

related to the vaccine administration and or its handling.[3,4] Additionally, actions taken after 

the experience of AEFI was adjudged as appropriate if the child was taken to the health 

facility to report and seek treatment of AEFI within 24 hours of occurrence. Lifetime 

experience of AEFI was elicited as ever experience of AEFI either with this index child or 

other children while current experience of AEFI was elicited as the experience of AEFI in 

the index child. The index child in this study was the current child brought for vaccination 

by the mother.

Data analysis

The data obtained were processed and analyzed using IBM SPSS version 20 where socio-

demographic characteristics of the respondents were expressed in frequency and percentage. 

Mean and standard deviation were used as summary indices for age of the respondents and 

knowledge of AEFI scores. Chi square test was used as a test of association between 

characteristics of the respondents including that of the index child as well as the father and 

the action taken following the experience of AEFI categorized as appropriate and 

inappropriate. Fisher’s exact test was used as a test of correction of continuity where 

assumption for use of chi square test was not fulfilled. Crude odds ratio and 95% confidence 

interval were used as point and interval estimates of the measure of association while a 

probability value of less than 0.05 was considered statistically significant in this study.

Ethical consideration

Ethical clearance for this study was obtained from Jos University Teaching Hospital 

Institutional human research ethics committee prior to the commencement of the study. 

Written and verbal informed consents were obtained from all the respondents with 

confidentiality and anonymity of their responses assured and maintained.
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RESULTS

The mean age of the respondents in this study was 29.0 ±5.3 years with 341 (85.3%) of them 

aged 35 years and below. Assessment of the highest level of education attained by the 

respondents, 370 (92.5%) had attained post primary level of education while 211 (52.8%) 

were employed in paid jobs. Majority of the mothers, (92.2%) had 4 children and less as at 

the time of this study with 200 (50.0%) of the index children being females. Furthermore, 

340 (85.0%) of the index children were delivered in the health facilities. See Table 1.

Knowledge of AEFI is essential in identifying these adverse events as well as taking 

appropriate action following its occurrence. In this study, less than a third (31.5%) of the 

mothers demonstrated good understanding of the definition of AEFI while 161 (40.3%) 

mentioned chemicals in the vaccines as being responsible for adverse events. Furthermore, 

178 (44.5%) and 129 (32.3%) of the respondents stated that AEFI was caused by infections 

from inappropriate handling of vaccines and it being coincidental events respectively. Fever, 

convulsions and weakness of the limbs were mentioned by 79.5%, 18.3% and 41.5% of the 

mothers respectively as the types of AEFI. More than half (64.8%) of the mothers were 

aware of the need to report these adverse events following immunization while 222 (55.5%) 

demonstrated good knowledge of AEFI. See Table 2.

Experience of AEFI was registered in the index child among 186 (46.5%) in this study 

bringing to light the prevalence of AEFI to be 465 cases per 1000 population of under-fives. 

Additionally, fever was the most experienced AEFI in this study accounting for 90.3% of all 

cases experienced followed by pain and swelling mentioned by 141 (75.8%) of the mothers. 

Convulsions and generalized rashes were also experienced by 3.2% and 18.3% of the 

respondents respectively. Pneumococcal conjugate vaccines were suspected as the cause of 

the AEFI experienced by most (69.4%) of the respondents while pentavalent and BCG 

vaccines accounted for 127 (68.3%) and 59 (31.7%) of cases of AEFI experienced in this 

study. Yellow fever and measles vaccines were only mentioned by 2 (1.1%) of the mothers 

as being responsible for AEFI respectively. Less than a quarter (14.0%) of the respondents in 

the study were adjudged as having taken appropriate action of reporting and taking the child 

for treatment immediately after experiencing AEFI in the health facility. See Table 3.

Mother’s employment status was found to have statistically significant association with 

actions taken following the experience of AEFI with mothers employed in paid jobs having 

3.8 times the odds of taking appropriate action as compared to those without employment in 

paid jobs. Furthermore, none of the other factors tested had any statistically significant 

association with appropriateness of action taken after AEFI experience. See Table 4.

DISCUSSION

The adequacy and appropriateness of information available to every individual is vital and 

essential for prompt and timeliness of decision-making process of which actions taken after 

AEFI is not an exemption. Understanding of the concept AEFI is a component part of the 

assessment of knowledge of AEFI and in this study it was found to be good in less than a 

third of the respondents. This is in synergy with what was observed in a study conducted in 
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Ghana in the same West African sub region as Nigeria.[14] However, a contrary finding was 

obtained in another Ghanaian study where majority of the respondents demonstrated good 

understating of the concept and definition of AEFI.[15] Though the assessment of the 

understanding the concept of AEFI was done among mothers of under-fives in this study 

while the Ghanaian studies had its assessments among health care workers. However, the 

variation that exists between the studies conducted in Ghana could be attributable to the fact 

the one of the studies was conducted in a rural district while the others included a mix of 

health care workers including medical doctors, nurses and pharmacist cutting across all the 

levels of health care. The implication of this to practice is that if health care workers do not 

have the requisite knowledge of the concept of AEFI, it is most likely that necessary 

information for action regarding AEFI will not be provided to the mothers or caregivers at 

the points of care.

The level of awareness of the causes of AEFI in this study was suboptimal with less than 

half of the mothers attributing it to the components of the vaccines while a similar 

proportion erroneously attributed AEFI to infections from inappropriate handling of 

vaccines, fear and anxiety of vaccination and its being coincidental events respectively. 

However, other studies conducted in Ghana and India reported higher level of awareness of 

AEFI. [14,16] Fever was reported as the most common form of AEFI in this study, which was 

corroborated by findings of other studies conducted in India and Nigeria.[4,16] The overall 

level of knowledge AFEI was adjudged to be good in slightly above half of the respondents 

in this study which was similar to findings of another study where only about a third of the 

respondents could not mention any AEFI. [17] Additionally, other studies carried out in 

Nigeria, Kenya, Albania and Ghana reported varying level of knowledge of AEFI ranging 

from poor to fair.[9,15,18,19] It is important to note that the variation that existed in the levels 

of knowledge of AEFI could be attributed to the categories of the respondents. While in this 

study, mothers of under-fives were the subjects and other studies used health care workers of 

which all but one found the health care workers demonstrating lower levels of knowledge of 

AEFI than the mothers. Furthermore, it is also imperative to bring to light that these studies 

may have employed different modalities for assessment of knowledge of AEFI making 

contextualization of the findings necessary as a yardstick for comparison. In view of this and 

the fact that mothers and health care workers had been reported to have demonstrated poor 

level of knowledge of AEFI, structured trainings and knowledge enhancing interventions 

such as use of visual aids and posters targeted at mothers and health care workers 

independently could be the panacea to addressing this knowledge dearth.

The prevalence of AEFI in this study was found to be higher than what was reported in 

studies conducted in India, Nigeria, Poland and Brazil respectively.[1,4,13,16,20,21] It is 

imperative to state that the variation in the prevalence of AEFI observed in studies across 

different countries could be attributable to the fact that the studies were conducted in 

different settings and level of health care services provision. Furthermore, self-reporting 

approach to assessment of the occurrence of AEFI was used in this which could have been 

improved on if a cohort of mothers were selected and followed up to actually determine the 

incidence of AEFI among their children. Additionally, the level of information available to 

the mothers on AEFI is assumed to vary across these study settings which could have also 

influenced their awareness of AEFI as well as linking them to the vaccination.
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Majority of the respondents in this study mentioned fever as the most experienced AEFI, 

which was corroborated by findings of other studies.[1,4,13,16,20] Other forms AEFI 

experienced in the study were pains and swelling as well as convulsion which were also in 

tandem with what was observed in another Nigerian study.[4] Appropriate actions following 

AEFI were taken by less than a quarter of the mothers in this study. This finding shared 

similarity with what was reported in other studies conducted in Indian and Nigeria. 

However, other studies reported much higher levels of institution of appropriate action by 

mothers following the occurrence of AEFI in their children.[4,13,16,22] In order not to reverse 

the gains of the immunization programs and trying to avert unnecessary morbidity and 

mortality associated with AEFI, institutionalization of vaccination surveillance system at all 

levels of health care with simplified processes and channels of reporting will be a veritable 

tool. Furthermore, incorporation of health education on AEFI into the immunization routines 

and the use of appropriate information dissemination technique targeting the mothers of 

under-five children will go a long way in closing the existing gaps in the appropriateness of 

action taken by mothers and care givers following AEFI. Although, mothers of children aged 

0–23 months were the focus of this study, it would be important to also conduct similar 

assessment among the health care workers in this setting so as to be able to provide a link 

between these groups of people in order to holistically address the challenges of AEFI.

In this study, employment status of the mothers was found to have significantly influenced 

the appropriateness of actions taken by mothers following the occurrence of AEFI in their 

children. Other studies though using different designs and methodologies found poor level of 

awareness, prior negative experience, anticipation of self-resolution of the reaction, time 

constraints, cost and lack of interest as determinants of actions taken following adverse 

events. [9,23]

CONCLUSION

This study has demonstrated a sub-optimal level of knowledge of AEFI among the mothers 

of under-fives with a relatively high self-reported prevalence and poor level of 

appropriateness of actions taken following AEFI. However, employment status of the 

mothers was found to be a positive predictor of actions taken following AEFI, therefore 

intervention could be structured around empowering mothers of under-fives vocationally in 

order to improve appropriateness of AEFI-related action taken by mothers.
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Table 1:

Socio-demographic characteristics of the respondents

Characteristics Frequency Percentage

Age group (years)

 ≤ 35 341 85.3

 36 and above 59 14.8

 Total 400 100.0

Mean ±SD

Mean Age 29.0 ± 5.3 years

Mother’s level of education

 Primary 30 7.5

 Post primary 370 92.5

 Total 400 100.0

Father’s level of education

 Primary 13 3.2

 Post primary 387 96.8

 Total 400 100.0

Mother’s employment status

 Employed 211 52.8

 Unemployed 189 47.3

 Total 400 100.0

Father’s employment status

 Employed 383 95.8

 Unemployed 17 4.2

 Total 400 100.0

Number of children

 ≤ 4 369 92.2

 5 and more 31 7.8

 Total 400 100.0

Birth order of the Index Child

 1–2 243 60.8

 3 and more 157 39.2

 Total 400 100.0

Sex of child

 Female 200 50.0

 Male 200 50.0

 Total 400 100.0

Place of delivery of the index child

 Health facility 340 85.0

 Non health facility 60 15.0

 Total 400 100.0

SD = Standard Deviation
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Table 2:

Knowledge of AEFI

Characteristics Frequency Percentage

Understanding of the definition of AEFI

 Good 126 31.5

 Poor 274 68.5

 Total 400 100.0

Causes of AEFI*

 Chemicals in the vaccine 161 40.3

 Infection from inappropriate handling of vaccine 178 44.5

 Fear/anxiety of vaccination 115 28.8

 Coincidental events 129 32.3

Forms of AEFI*

 Fever 318 79.5

 Pain/Swelling 256 64.0

 Convulsions 73 18.3

 Ulcerations 68 17.0

 Generalizes rashes 74 18.5

 Difficulty in breathing 48 12.0

 Weakness of the limb/body 166 41.5

 Continuous high-pitched cry 164 41.0

 Sudden collapse 42 10.5

Receipt of health education on AEFI in the clinic

 Yes 110 27.5

 No 290 72.5

 Total 400 100.0

Awareness of need to report AEFI

 Yes 259 64.8

 No 141 35.2

 Total 400 100.0

Knowledge of AEFI

 Good 222 55.5

 Poor 178 44.5

 Total 400 100.0

Knowledge score 35.04 ± 6.58 out of 46 points

*
=Multiple responses elicited, SD = Standard Deviation
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Table 3:

Prevalence of AEFI

Characteristics Frequency Percentage

Life time of experience of AEFI

 Yes 190 47.5

 No 210 52.5

 Total 400 100.0

Current experience of AEFI

 Yes 186 46.5

 No 214 53.5

 Total 400 100.0

Type of AEFI experienced*

 Fever 168 90.3

 Pain and swelling 141 75.8

 Convulsions 6 3.2

 Generalizes rashes 34 18.3

 Others** 28 15.1

Causes of AEFI experienced*

 BCG 59 31.7

 Oral polio vaccine 43 23.1

 Inactivated polio vaccine 63 33.9

 Pneum. conjugate vaccine 129 69.4

 Pentavalent vaccine 127 68.3

 Measles vaccine 2 1.1

 Yellow fever vaccine 2 1.1

Action taken after AEFI

 Appropriate 26 14.0

 Inappropriate 160 86.0

 Total 180 100.0

*
=Multiple responses elicited,

**
=Difficulty in breathing, weakness of the limb/body, continuous high-pitched cry
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