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Background: Though vaccines are generally considered extremely safe and effective, they have been associated with some serious 
adverse events following immunization (AEFIs). AEFIs might be related to either the vaccine, immunization error, anxiety related to 
immunization, and/or coincidental events. If they are not reported and investigated in timely fashion, they can create rumors and 
confidence gaps. In the last few years, reporting AEFIs in the Central Region of Eritrea, compared to other regions, has been found to 
be very low, with the root cause for this variation unknown, making intervention strategies challenging. This study was conducted to 
assess nurse practitioners’ knowledge and perceptions on AEFI surveillance and barriers to reporting in the region.
Methods: An analytical cross-sectional study was conducted among all nurse practitioners who were directly or indirectly involved in 
immunization services working in all health facilities of the region. Data were collected between October 2019 and February 2020 
using an interview-based questionnaire. Percentages and medians (IQR) were used as descriptive statistics, and Mann–Whitney and 
Kruskal–Wallis tests were used as inferential tools.
Results: A total of 130 respondents with a median age of 40 (IQR 23) years were included in the study. The overall median (IQR) knowledge 
score of the respondents on AEFI surveillance was 87.50 (19) out of 100. Furthermore, median (IQR) comprehensive perception score was 70 
(20) out of 100 (range 40–95). Shortage of motivation and not knowing how to report were identified as the main barriers to reporting AEFIs.
Conclusion: Knowledge and perceptions of nurse practitioners in the Central Region on AEFI surveillance were generally encoura-
ging. They should however need to be further trained on the basics of AEFI surveillance to bridge the identified barriers to reporting.
Keywords: adverse event following immunization, nurse practitioners, knowledge, perception, barriers, Eritrea

Background
Immunization is one of the most effective and successful public health interventions for protecting individuals and the 
general public from vaccine-preventable diseases.1 Annually, immunization averts an estimated 2–3 million deaths that 
from diphtheria, pertussis, tetanus, and measles in all age-groups.2 The diseases targeted by routine immunization are all 
preventable and among the leading causes of childhood morbidity and mortality. Therefore, immunization needs to be 
offered at every opportunity with the aim of eliminating these vaccine-preventable diseases.3

Despite the remarkable progress in the prevention of vaccine-preventable deaths, immunization-related safety issues 
have been a subject of medical debate in the literature and media. Currently, many vaccine-preventable diseases, such as 
smallpox, polio, and measles, are being eradicated/eliminated and public memory of these deadly diseases is fading. The 
introduction of several vaccines aimed at tackling other unaddressed public health issues are also of concern to the 
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public. Consequently, alleged vaccine-safety issues have been among the derailing medical debates and jeopardized the 
uptake of vaccinations, ultimately ending up with disease outbreaks in some countries.3

This behooves public health programs and regulators to establish vaccine-safety surveillance systems to detect, report, 
investigate, assess, and communicate adverse events following immunization (AEFIs), actual or perceived, at the earliest 
possible time before creating major concern and/or outrage in the public. As the term indicates, AEFIs are not only 
vaccine-product or vaccine quality-related, but they also include all events, such as immunization errors, immunization- 
related anxiety, and coincidental events that follow immunization.2 An AEFI may be any unfavorable or unintended sign, 
abnormal laboratory finding, symptom, or disease encountered after vaccination.4

The efforts of improving the quality of immunization services should therefore be augmented with establishing 
a functional vaccine-safety surveillance system which is a pivotal element of vaccine deployment. Taking the aforementioned 
facts into consideration, the Expanded Program on Immunization (EPI) in collaboration with the Eritrean Pharmacovigilance 
Centre have been conducting massive sensitization campaigns across the country. The main aim of the campaign is to equip 
health-care professionals (HCPs) with knowledge and skills on detecting, reporting, investigating, and assessing AEFIs.

Despite the efforts of a massive sensitization campaign, detection and reporting of AEFIs in the Central Region was 
found to be negligible. For example, during the measles and rubella vaccination campaign in 2018, only about 1% (ten of 
916) of the documented AEFIs were from the Central Region. The root cause for this variation was unknown, making 
intervention strategies challenging. As poor knowledge and perceptions of HCPs on monitoring AEFIs have previously 
been associated with failures of several immunization programs,5,6 identifying possible factors and/or barriers to 
reporting is vital in strategizing future interventions. This study was thus conducted to assess knowledge, perceptions, 
and barriers to reporting of AEFIs in the Central Region.

Methods
Study Design and Setting
This was a cross-sectional analytical study conducted in the Central Region (Zoba Maekel) using a quantitative approach. 
The study was conducted in all health facilities of the region that provide immunization services. In the region during the 
study period, there were 34 health facilities in the region (three community hospitals, five health centers, and 26 health 
stations). The total number of nurse practitioners working in the region was 655. Only 142 were involved in immuniza-
tion-related services.

Source and Study Population
All nurse practitioners directly or indirectly involved in immunization services working in all health facilities of the 
region and willing to participate were the source population for this study. Those who had experience of working in 
immunization services <6 months and other categories of HCP were excluded.

Sample Size and Sampling Technique
A census approach was employed, as the number of nurses working in the immunization services of the region were few 
in number. As a sampling technique was not practical due to power limitations, this study included all nurse practitioners 
that were eligible for the study in all health facilities of the region.

Data-Collection Tools and Procedures
A self-designed structured and interview-based questionnaire (Additional file 1) based on similar studies3,7,8 was used to 
collect data. The questionnaire had four components: respondents’ sociodemographic characteristics, their experiences, 
knowledge and perceptions, as well as barriers to reporting AEFIs. To ensure face and content validity of the questionnaire, it 
was subjected to peer review by selected experts in the fields of pharmacy, medicine, and public health. It was then modified 
based on the comments provided and further pretested (conducted in four health facilities in Anseba Region). The pretesting 
was aimed at checking the questionnaire’s suitability, comprehensiveness, flow of questions, and skip patterns, as well as 
familiarization of data collectors, estimation of time for completion, and accuracy of the questions.
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Actual data collection was conducted between October 2019 and February 2020. After approval to conduct the study had 
been obtained from heads of the health facilities, all actively working nurse practitioners in the respective facilities were asked 
for consent to participate. Once eligibility and willingness had been secured, questionnaires were filled with a face-to-face 
interview. The interview was chosen to avoid misunderstanding of the questions, filling the questionnaires by discussing with 
their colleagues, or reading material that could enhance their knowledge and perception. In cases where nurse practitioners 
were not available during data collection, efforts were made to reach them by all possible means, and those who could not be 
reached or seemed highly hesitant to take part were considered nonrespondents. To ensure consistency, two pharmacists (NA 
and AM) were selected and oriented to conduct the interview-based data collection. To avoid information bias, data collectors 
that had no managing role in the EPI and the Eritrean Pharmacovigilance Centre were selected.

Variable Measurement
Knowledge was measured using 16 items. A score of 1 was given for correct answers and 0 for wrong answers. Then, the 
assigned scores were added, divided by 16, and multiplied by 100 to get composite knowledge scores. Perception was 
measured with four items using a 5-point Likert scale ranging from strongly agree to strongly disagree. For descriptive 
analysis, merging was performed for “strongly agree” and “agree” as one category and, “disagree” and “strongly 
disagree” as another, leaving “neutral” as the third category. Responses for a negatively worded item were at first 
reverted to get a composite perception score. Perception scores were computed from the original responses of the 
participants, with an ideal minimum of 4 and maximum of 20.

Reliability
Scales with fewer items are generally assessed using mean inter-item correlations, rather than Cronbach’s α. These 
correlations are expected to fall somewhere between 0.15 and 0.50, because values >0.15 indicate that the scale is too 
broad of a construct, while anything >0.50 would indicate redundancy of items on the scale.9 In this study, the mean 
inter-item correlations for knowledge (16 items) and perception (four items) were 0.576 and 0.150 respectively, showing 
acceptable values.

Statistical Analysis
Data were entered and analyzed using CSPro 7.0 and SPSS 26 respectively. All descriptive statistics, means, medians, 
percentages, and frequencies were computed as appropriate. Normality of the knowledge and perception scores was 
assessed using the Kolmogorov–Smirnov test. After confirming abnormality, nonparametric Mann–Whitney U or 
Kruskal–Wallis tests were used to make comparisons of the knowledge and perception scores across the categories of 
selected independent variables. P<0.05 was considered statistically significant.

Ethics
Approval to conduct the study was obtained from the Ministry of Health research ethics and protocol review committee. 
Permission was also obtained from the Zonal Medical Officer of the Central region and heads of the respective health 
facilities prior to data collection. Written informed consent to participate in the study was obtained from all the study 
participants, all personal information was deidentified, and only aggregated information is reported.

Operational Definitions
Knowledge
Information acquired through experiences and/or education by nurse practitioners’ on AEFI.

Perception
Sensible understanding of nurse practitioners’ on AEFI.

Barriers
Obstacles or challenges to nurse practitioners’ in reporting AEFI.
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Results
The total number of HCPs working in the EPI in 34 health facilities of the Central Region was 142. However, the data 
collectors approached only 130 participants, as the rest were not available in their working areas for different reasons.

Sociodemographic and Background Characteristics
A total of 130 respondents with a median age of 40 (IQR 23) years were included in the study. A majority (88.5%) were 
female and with a certificate level of nursing education (76.2%). Most had prior training in AEFI (64.6%) and 
participated (83.1%) in the measles and rubella campaign conducted in 2018. Detailed sociodemographic characteristics 
of the study population are provided in Table 1.

Knowledge of Nurse Practitioners on AEFI Surveillance and Its Associated Factors
A majority of the respondents (78.1%) correctly identified the causes of AEFI. “Immunization error can be a result of 
inappropriate route of administration” and “Immunization surveillance aims at early detection and response to AEFI” 
were the highest correctly responded items (each by 97.7% of the nurses). On the other hand, the lowest correctly 

Table 1 Sociodemographics and background characteristics (n=130)

n %

Age, years (median, IQR 23–40) ≤35 63 48.5

>35 67 51.5

Sex Male 15 11.5

Female 115 88.5

Qualification Degree or diploma 30 23.1

Certificate or below 100 76.9

Years of experience in the profession 0–9 49 37.7

10–19 21 16.2

20–29 14 10.8

30–39 38 29.2

40 or above 8 6.2

Years of experience in EPI 0–9 66 50.8

10–19 29 22.3

20–29 22 16.9

30–39 11 8.5

40 or above 2 1.5

Training in AEFI surveillance Yes 84 64.6

No 45 34.6

Do not remember 1 0.8

Participation in MR campaign (2018) Yes 108 83.1

No 22 16.9

Abbreviations: EPI, Expanded program on Immunization; AEFI, adverse event following immunization; MR, measles and rubella.
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responded (by only 50% of the nurses) item was “HCPs should report an AEFI when they are not confident about the 
diagnosis” (Table 2).

The overall median (IQR) knowledge score of the respondents on AEFI surveillance was 87.50 (19) out of 100. 
Mann–Whitney U tests revealed that there was no significant difference in knowledge scores for the categories of age 
(p=0.622), sex (p=0.191), qualification (p=0.172), and any history of training on AEFI surveillance (p=0.936). Similar 
insignificant knowledge differences were also observed for the categories of years of overall work experience (p=0.536) 
and years of work experience in EPI (p=0.349) using the Kruskal–Wallis test (Table 3).

The respondents showed the highest (98.5%) level of good perception by agreeing to “Enhancing surveillance of 
AEFI can help build public trust in the immunization program.” On the other hand, less than a quarter (23.8%) of the 
nurses had good perception on “Public tolerance towards AEFI is higher compared to adverse effects of drugs, as 
vaccines provide lifelong protection” (Table 4). Median (IQR) comprehensive perception score was 70 (20) out of 100, 
ranging from a minimum of 40 to a maximum of 95. Comparisons of the median perception scores across the categories 
of age (p=0.789), sex (p=0.415), qualification (p=0.403), and training on AEFI surveillance (p=0.602) revealed no 
significant differences. Neither the categories of years of experience in their profession (p=0.172) nor that of years of 
experience in EPI (p=0.238) had significantly different perception scores (Table 5).

Reporting AEFIs and Barriers to Reporting
Overall, the respondents claimed that 61.9% of the AEFIs they had encountered were reported to the EPI or the Eritrean 
Pharmacovigilance Centre. About a third (n=42) reported at least one barrier that hindered them in reporting AEFIs. 

Table 2 Proportion of nurses with correct answers on knowledge questions (n=130)

Knowledge questions on AEFI surveillance Correct answers

n

AEFI can be an inherent problem of a vaccine 109

AEFI can be a result of immunization error 122

AEFI can be any adverse event that results after vaccination 112

AEFI can be a result of vaccine quality 96

AEFI can be anxiety-related 69

AEFI as a medical condition is not limited to vaccine-related problems 78

Immunization error cannot be a result of using reconstituted vaccine stored for 3 hours 111

Immunization error can be a result of inappropriate route of administration 127

Immunization error can be a result of using expired vaccines 126

Immunization error can be a result of using diluent other than supplied by the manufacturer 125

Immunization error can be a result of using contaminated vaccines 126

Immunization surveillance aims at early detection and response to AEFI 127

HCPs should report an AEFI, even when they are not confident about the diagnosis 65

As vaccination coverage increases, so does the number of AEFIs 84

Persistent crying following immunization that lasts for three or more hours should be reported 119

AEFIs should be reported as soon as possible, even if details are not available. 88

Abbreviations: AEFI, adverse event following immunization; HCPs, health-care professionals.
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Table 4 Distribution of nurses on perceptions of AEFI

Strongly agree/ 
agree, n (%)

Neutral, 
n (%)

Strongly disagree/ 
disagree, n (%)

Reporting fatal adverse events that occur during immunization is not good, as it can 

create loss of public trust.

30 (23.1) 1 (0.8) 99 (76.2)

Public tolerance of AEFI is higher than for adverse effects of drugs, as vaccines 

provide lifelong protection.

95 (73.1) 4 (3.1) 31 (23.8)

Whenever an AEFI related to immunization error is reported, action should be taken 

against the vaccinator.

33 (25.4) 9 (6.9%) 88 (67.7)

Enhancing surveillance of AEFI can help build public trust in the immunization 

program.

128 (98.5) 1 (0.8) 1 (0.8)

Note: Bold values are proportions of good perceptions on the various questions.

Table 3 Comparison of median knowledge scores across the categories of the independent variables

Median 
(IQR)

Mann–Whitney Z/ 
Kruskal–Wallis χ2

p

Age (years) ≤35 87.5 (13) −0.49 0.622

>35 87.5 (19) - -

Sex Male 87.5 (19) −1.31 0.191

Female 87.5 (13) - -

Qualification Degree or 

diploma

87.5(19) −1.37 0.172

Certificate or 

below

87.5 (13) - -

Training on AEFI Yes 87.5 (19) −0.08 0.936

No 81.25 (16) - -

Years of experience in 
profession

0–9 87.5 (16) 3.13 0.536

10–19 81.27 (13) - -

20–29 87.5 (19) - -

30–39 87.5 (19) - -

40 or above 75 (25) - -

Years of experience in 
EPI

0–9 87.5 (19) 4.44 0.349

10–19 81.25 (19) - -

20–29 87.5 (13) - -

30–39 81.25 (19) - -

40 or above 65.63* - -

Note: *Too few data to get the IQR. 
Abbreviations: AEFI, adverse event following immunization; EPI, Expanded Program on Immunization.
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Encountered AEFIs not being serious, not motivated to report, and not knowing how to report were found to be the main 
barriers (Figure 1). Of those who required motivation, training (15 of 16), reception of feedback (one of 16), impact of 
reported cases (one of 16), and payment (one of 16) were reported as possible kinds of motivation.

Table 5 Comparison of median perception scores among the independent variables

Median (IQR) Mann–Whitney Z p

Age (years) ≤35 75.0 (25) −0.42 0.674

>35 75.0 (25) - -

Sex Male 75.0 (0) −0.92 0.358

Female 75.0 (25) - -

Qualification Degree or diploma 75.0 (25) −0.43 0.667

Certificate or below 75.0 (25) - -

Training on AEFI Yes 75.0 (25) −0.97 0.33

No 75.0 (25) - -

Years of experience in profession 0–9 70.0 (20) 6.39 0.172

10–19 75.0 (12.5) - -

20–29 72.5 (16.25) - -

30–39 70.0 (11.25) - -

40 or above 60.0 (27.5) - -

Years of experience in EPI 0–9 70.0 (20.0) 5.52 0.238

10–19 70.0 (15.0) - -

20–29 70.0 (12.5) - -

30–39 70.0 (15.0) - -

40 or above 47.5* - -

Note: *Too few data to get the IQR. 
Abbreviations: AEFI, adverse event following immunization; EPI, Expanded Program on Immunization.

Figure 1 Barriers to study participants in reporting AEFIs (n=42).
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Discussion
Monitoring AEFI is of utmost importance for different reasons. It helps to identify immunization errors, serious AEFIs, 
and clusters of AEFIs, and documents rare but previously unknown AEFIs at the earliest possible time. In this study, the 
practice of the nurse practitioners’ on reporting AEFIs was satisfactory, as more than half (61.9%) claimed that they 
had reported AEFIs in the last 6 months prior to the initiation of the study. This is commendable and almost similar to the 
finding of a study conducted in Nigeria (56.7%),3 and much higher than another similar study conducted in Kenya, as 
only 2.3% of 274 nurses reported AEFIs they had encountered.7 Shortage of motivation and not knowing how to report 
were the main barriers identified to reporting AEFIs. To motivate reporters, the Eritrean Pharmacovigilance Centre 
provides acknowledgment letters for individual reports within 10 working days, as well as certificates and 
“Pharmacovigilante Awards” to the best reporters on annual basis. In the last few years, several safety signals of high 
public health importance have been identified by the Eritrean Pharmacovigilance Centre, which can also be another 
motivation for reporting AEFIs. Training on basics of AEFI surveillance, suggested as a motivation in this study, is the 
easiest thing the EPI and Pharmacovigilance Centre can offer HCPs. This can also be helpful in solving the second 
reported barrier. Enhancing the AEFI surveillance system is of utmost importance, as it helps to identify immunization 
errors, serious AEFIs, and clusters of AEFIs, and documents rare but previously unknown AEFIs at the earliest possible 
time. Subsequently, when required, they can be investigated and managed to ensure children’s safety and public 
confidence. Gaining a sound knowledge and perception on the subject matter by HCPs can be crucial for the success 
of various immunization programs.

In this study, the overall median knowledge score of the respondents on AEFI surveillance was commendable 
(87.5%). This result was much higher than studies conducted in Ghana (mean 5.9 out of 9.0),8 Albania (mean 21.66 
out of 50),10 and Kenya (mean 7.62 out of 14.0).7 The fact that about two-thirds of the respondents had undertaken AEFI 
training helped them to acquire good knowledge on AEFI surveillance. Acquiring good knowledge of AEFI surveillance 
is helpful in improving HCPs’ vigilance and capacity in the detection and management of AEFIs, which is vital for 
enhancing public trust in immunization programs. Median comprehensive good perception scores reported in this study 
were lower than the study conducted in Kenya (mean 59.12 out of 70).7

The lowest knowledge level reported was for a question asking if HCPs should report an AEFI even when they are 
not confident about the diagnosis. The lowest perception level was for “Public tolerance toward AEFI is higher than 
adverse effects of drugs, as vaccines provide lifelong protection.” In upcoming trainings, emphasis should be made to 
encourage HCPs to report AEFIs, even if they are not confident in the diagnosis and have limited information. HCPs 
should be aware that vaccine-safety issues are more delicate and sensitive or intolerable compared to adverse drug 
reactions, as vaccines do not provide immediate benefits and are administered to healthy individuals. The reporting 
practices were satisfactory, but still require further improvement for all AEFI cases to be reported.

Neither of the selected sociodemographic and background characteristics (age, sex, profession, and training) were 
significantly associated with knowledge and perception. This result was inconsistent with a study conducted in Kenya, as 
having training on AEFI and level of education of the nurses were significantly associated with good knowledge and 
perception.7 Due to the cross-sectional nature of the study design, we could not confirm a cause–effect relationship. Also, 
this study was based in the Central Region only, and thus the results cannot be generalized to the whole country, and 
further nationwide study is required to get a complete picture.

Conclusion
The knowledge, perception, and practices of the nurse practitioners on AEFI surveillance in the Central Region were 
generally encouraging. To further increase reporting of AEFIs, the relevant regional programmers and health-facility 
managers should think of organizing continued training, including refreshers, on AEFI surveillance with emphasis on the 
weakest links to ensure all HCPs are well trained and equipped in reporting, managing, and investigating AEFIs.
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Abbreviations
AEFI, adverse event following immunization; CSPro, Census and Survey Processing System; EPI, Expanded Program on 
Immunization.
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