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Objective: The Centers for Disease Control and Prevention (CDC) provide evidence-based recommendations on vaccine use in the
US Current CDC recommendations for the two available pneumococcal vaccine types can be confusing for providers and nursing staff,
introducing the potential for administering the wrong product to patients. The pneumococcal vaccine products come with specific
recommendations and target-specific patient groups. This intervention aims to improve pneumococcal vaccine practices per CDC
recommendations, at primary health-care centers in Saudi Arabia.

Materials and Methods: This intervention is conducted with nursing staff and mid-level providers. An educational intervention
consisting of a five-question assessment questionnaire and containing brief scenario cases on pneumococcal vaccine indication. The
assessment questionnaire was administered twice separated by a brief educational session on proper vaccine use by a clinical
pharmacist. The educational intervention and the pre/post assessment required 15 min to complete. Assessments were collected,
and a pre-intervention assessment was compared with a post-intervention assessment to capture the effect of the educational
intervention. Test score changes from the baseline were analyzed via a paired Student’s ¢-test.

Results: Eighty-five nursing staff and mid-level providers completed the assessment. Questionnaire scores signaled an improvement
trend in both centers, but the results were not statistically significant in center 1 (p=0.767) and center 2 (p=0.125).

Conclusion: Focusing education on nursing staff by clinical pharmacists on proper vaccine use does not appear to be as effective as
previously thought. The desire for improvement in practices was evident in the overwhelming desire to participate in the educational
session by nursing staff and mid-level providers. However, the results reflect the complex nature of vaccine practices and the need for
further training on proper vaccine use for nursing and mid-level providers.
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Introduction

Pneumococcal infection accounts for around 30% of all adult pneumonia infections in developed nations, including
a fatality percentage ranging from 11% to 40%. In recognition of this infection’s risk of morbidity and mortality in adults
and children, healthcare efforts over the last 30 years have concentrated on immunizations to minimize the rate of
pneumococcal infections.! Thus, the Centers for Disease Control and Prevention (CDC) offer recommendations on
vaccine use in the US Current CDC recommendations for the two pneumococcal vaccine products can be confusing for
providers and nursing staff, introducing the potential for administering the wrong product. The pneumococcal vaccine
products come with specific recommendations and target-specific patient groups. PCV13 (Prevnar 13®) is active against
13 strains of pneumococcal bacteria and is indicated for adults 65 years or older or adults with conditions such as human

immunodeficiency virus (HIV) infection, organ transplantation, leukemia, lymphoma, and kidney disease. PPSV23
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(Pneumovax™) is active against 23 strains of pneumococcal bacteria and is indicated for adults 65 years or older and
smoker adults 19 to 64 years and individuals with asthma. Considering two distinct vaccines are in circulation, special
caution is urged as documented incidents of wrong administration have been documented. Therefore, education on
vaccination among healthcare providers is warranted. Furthermore, the intervention was sought because of an organiza-
tional-wide report that spanned 12 months of data and included all pneumococcal vaccine encounters. The report
captured approximately 2000 pneumococcal vaccine encounters. After careful evaluation of each encounter, investigators
noted around 100 inappropriate vaccine encounters that did not follow CDC recommendations for pneumococcal
vaccines. Vaccine encounters were deemed inappropriate due to inappropriate indications based on the patient’s risk
factors, inappropriate vaccine interval, or inappropriate vaccine product selection. Investigators designed this study to
better identify a follow-up action plan to improve adherence to vaccine practices at primary health centers. This study
aims to improve practices in prescribing PCV13 or Prevnar 13* and the subsequent PPSV23 or Pneumovax® per CDC

guidelines in primary healthcare centers.

Materials and Methods

The targeted population includes nursing staff and mid-level providers in two different primary healthcare centers. The
intervention is only done with nursing staff and mid-level providers, and no interaction between investigators and
patients occurred. Inclusion criteria included nursing staff and mid-level providers who handle or administer vaccines,
attended educational sessions, and provided written consent. The educational intervention consists of a five-question
assessment questionnaire that contains brief scenario cases about the proper use of pneumococcal vaccine products
(Supplement 1). The same assessment was administered twice, labeled as pre-test and post-test, where the two trials were
separated by a brief educational session on the CDC's pneumococcal vaccine recommendations. The educational
intervention and the pre/post assessment required 15 min to complete. The assessment questions were developed by
investigators and validated by expert reviews for face validity. Assessment cases were repeated in a scrambled fashion in
the post-test assessment. Assessments were collected, and pre-intervention assessments were compared with a post-
intervention assessment to capture any potential changes in vaccine prescribing trends. All raw scores were added for
pre- and post-intervention and then converted to percentages and the mean + standard deviation values were used to
describe normally distributed continuous data. A two-sample #-test was used to compare the means between groups. Both
pre- and post-assessments were printed on a two-sided page to pair the results of pre/post-assessment for each participant.
Assessments were anonymous with no subject identifiers collected. Collected information included only the level/rank of
practice for subjects (Licensed Practical Nurse (LPN), Medical Assistance (MA), and Registered Nurse (RN)). The
results of this study will help improve practices in prescribing various pneumococcal vaccine products at primary care

centers.

Results
Eighty-five total nursing staff and mid-level providers completed the assessment in two separate centers. The demo-
graphics of study participants are comparable in centers 1 and 2 (p=0.386). In center 1, the participants were 3 Licensed
Practitioner Nurses (LPN), 13 Registered Nurses (RN), and 24 Medical Assistants (MA). Meanwhile, for center 2, the
participants were 8 Licensed practitioner nurses (LPN), 14 Registered nurses (RN), and 24 Medical Assistants (MA).

The paired #-test which is used to compare pre- and post-results for centers 1 and 2 respondents is represented in
(Table 1). It indicates that the pre-test score of centers 1 for LPN, RN, and MA (M=3.02, SD=1.07) are higher than that
of the post-test scores (M=2.98, SD=1.31), but not significantly different (p=0.767). A similar pattern is observed in
center 2 as it reveals that the pre-test result for LPN, RN, and MA (M=3.96, SD=0.90) is higher than that of the post-test
(M=3.72, SD=1.07) but not statistically significant (p=0.125) showing a general trend of reduction in post-test scores in
both centers.

Furthermore, data analysis revealed that the pre-test score is higher for most cases than the post-test but not
statistically significant in both centers.
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Table | Pre- and Post-Test Scores of the Study Population

Study Subjects Pre-test Post-test p value
Mean (SD) Mean (SD)

Center |

Licensed Practitioner Nurse (LPN) + Registered Nurse (RN) + 3.02 (1.07) 2.98 (1.31) 0.767

Medical Assistant (MA)

Center 2

Licensed Practitioner Nurse (LPN) + Registered Nurse (RN) + 3.96 (0.90) 3.72 (1.07) 0.125

Medical Assistant (MA)

Center |

Licensed Practitioner Nurse (LPN) 2.67 (2.08) 2.00 (2.00) 0.184

Registered Nurse (RN) 2.62 (0.96) 3.08 (1.25) 0.111

Medical Assistant (MA) 3.29 (0.95) 3.04 (1.26) 0.266

Center 2

Licensed Practitioner Nurse (LPN) 4.38 (0.744) 4.00 (1.06) 0.402

Registered Nurse (RN) 3.93 (1.16) 3.07 (1.33) 0.010

Medical Assistant (MA) 3.83 (0.76) 4.04 (0.69) 0.135

Notes: Paired ‘t-test; P value < 0.05 considered as statistically significant. Bold font indicates statistical significance.

Discussion

Educational interventions were adapted by several studies measuring the effectiveness of various educational modalities
for healthcare providers and staff. The study sought to measure the effect of multidisciplinary educational activity in
private pediatrics and family medicine practices. The study noted a noticeable increase in the urge to dispense vaccines to
patients’ post-educational activity. Furthermore, the rate of vaccination records checking for patients who sought medical
help for reasons other than vaccination has shown some growth (p=<0.05). Small offices were markedly influenced by
the educational activity compared to larger centers.’

Berenson et al investigated whether a 30 min structured presentation could improve physicians, non-physician
healthcare workers, and medical students’ practice related to the human papillomavirus (HPV) vaccination. Similar to
our protocol, a few cases were administered separated by an educational intervention. The sample consisted of 208
medical students, 144 nurses or other healthcare workers, and 75 physicians. The post-lecture scores significantly
improved in comparison to the pre-lecture score (p=<0.001), regardless of specialty, race, gender, and age. Scores of
younger participants and non-physician healthcare workers showed more improvement than other groups. The team
concluded that a brief, structured presentation increased HPV knowledge among a variety of healthcare workers, even
when their baseline knowledge was low.”

Unfortunately, this study showed that an educational program for nurses regarding protocols for administering
pneumococcal vaccines was not as effective as expected. After analysis, no significant difference was shown between
participants’ pre- and post-assessment overall scores. This raises concerns about educational interventions among
healthcare practitioners and whether more novel methods should be initiated. Similar results were found by Huizing
et al in a study conducted in the Netherlands investigating the role of educational intervention proposed by nursing staff
to reduce the use of physical restraints with psychogeriatric nursing home residents. It showed similar results to this
study, as the educational intervention was not effective as aimed.* It is debatable whether the intervention was ineffective
or whether the targeted group, which was nursing staff and mid-level providers, needed a different method of education.
Education methods come in different types such as visual, active, auditory, or innovative. This ideology was adopted by
numerous studies debating the preferred style of education for nurses. Alharbi et al suggested a more visual route is
preferred among nursing staff after they surveyed 56 respondents out of 130 nursing students selected, resulting in 67.9%
of the respondents preferring visual education.” Also, Mangold et al performed a similar study focusing on the preferred
style of education among nursing staff with a larger sample of 2071 and 1399 respondents, revealing a pattern of visual
education preference.® Considering the importance of educational methods used, we believe that multiple methods are
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critical to achieving the desired outcome. Nevertheless, our study highlights the knowledge gaps to be filled regarding
vaccine education. Contrary to our results, vaccine administration education secured improvement in vaccination
knowledge. Similar to a study from Jordan, which recommended enrollment of pharmacists in immunization education
and prescription to improve pneumococcal vaccine coverage among the elderly. In the study, after pharmacists-led
educational activity to elderly patients regarding pneumococcal vaccines, an improvement in vaccine coverage by 1.9%
(p=0.008) was observed.” Another study from the US aimed to identify nurse practitioner (NP) barriers to herpes zoster
vaccine (HZV) administration and then use these results to develop and evaluate the outcomes of an educational
program. In Phase 1 of a two-phase design, primary care (NPs) with practice years ranging from 1 to 24 possessed
limited knowledge of the vaccine, especially the financial aspects. In Phase 2, there was a statistically significant
difference in the knowledge survey, demonstrating (NPs’) improved understanding of HZV.®

Our study revealed an interesting finding in our selected group as we observed a consistent decline in post-exam
results. With similar findings in different studies, we noted the urge to improve the methodology of our structured
learning in future interventions. We propose a multi-approach educational system that covers visual, active, auditory, and
innovative methods. We believe simple changes like adding picture-based boards on the walls of nurse stations or halls
could perhaps provide a significant improvement in vaccine practices.

Conclusions

In conclusion, focused educational intervention on proper vaccine use does not appear to be as effective as previously
thought. The desire for improvement in practices was evident in the overwhelming desire for participation in educational
sessions by nursing staff and mid-level providers. However, the results reflect the complex nature of vaccine practices
and the need for further training on proper vaccine use for nursing and mid-level providers.
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