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ABSTRACT  
 
 
Specific Aims:  To determine whether pharmacy students were more willing to receive, 

administer, recommend and counsel about vaccinations after completion of an immunization 

training program.  

Subjects: First year pharmacy students at the University of Arizona, College of Pharmacy (UA 

COP) in Tucson and Phoenix who had successfully completed an immunization training 

program, and were in class on the day of questionnaire delivery. This study was approved by 

the University of Arizona Institutional Review Board (IRB).                     

Methods: Anonymous and voluntary questionnaires administered on paper during a regularly 

scheduled class collected ratings of confidence on the willingness of first year pharmacy 

students to receive, administer, recommend and counsel about vaccinations prior to and after 

the completion of an immunization training program. Data on gender, age range, status of 

completion and source of the immunization training program completed was also collected.  

Main Results: Questionnaires were completed by 110 students at the Tucson and Phoenix 

campus. Students were equally willing (p=0.235) to receive all vaccinations, even if they were 

not required to by the UA COP, before and after the immunization training program. There was 

a statistically significant difference in the willingness to administer (p<0.001), to recommend 

(p=0.024) and to counsel (p<0.001) about vaccinations after completion of an immunization 

training program. 

Conclusion:  Completing an immunization training program did not have influence on the 

willingness of pharmacy students to receive vaccinations. However, the results suggest 

pharmacy students are more willing to administer, recommend and counsel about vaccinations 

after the completion of an immunization training program.  

 



	
	

The effect of an immunization training program on the willingness of pharmacy students 

to receive, administer, recommend, and counsel about vaccinations: A retrospective, 

pre-post study 

INTRODUCTION 

The ability to administer, recommend, and counsel about vaccines enables pharmacists 

and student-pharmacists to make a difference in their communities countrywide and prevent the 

spread of disease. Between 50 and 94% of people who receive a recommendation from their 

provider to receive vaccinations accept that recommendation.1 The numerous disease 

outbreaks in multiple communities across the United States, due to the emerging anti-

vaccination movements, have lowered the vaccination rates; this is concerning, as lower 

vaccination rates can lead to massive disease epidemics and deaths. Because of the increased 

risk of national epidemics and the meaningful impact pharmacists and student pharmacists can 

make in raising vaccination rates in our communities, it is critical to determine the willingness of 

first year pharmacy students to receive, administer, recommend and counsel about vaccinations 

before and after their immunization training program, which is their primary exposure to the topic 

while in pharmacy school. 

The newly emerged anti-vaccination movement promotes a vaccination-free lifestyle, 

and has gained popularity and followers throughout the United States in between the years of 

2012 and 2014.  It blames vaccinations as the contributing factor for diseases and toxicities and 

it is linked to multiple national outbreaks. For example, in contrast to 2012 when the reported 

measles outbreaks were 55, the number of outbreaks in 2014 were twelve times higher at 667 

among different communities in the United States, paralleling the increasing number of non-

vaxxers. It has been calculated that 95% of the community must be vaccinated in order to 

provide herd immunity to the rest of the individuals unvaccinated for medical reasons. 2 

Unfortunately, the current rate has fallen which is a serious public health concern for all.  



	
	

As healthcare professionals, pharmacists and student-pharmacists are able to 

administer vaccines to all age groups as permitted by law, as well as provide detailed 

counseling and up to date information about vaccinations. After Arizona State Legislature’s 

approval in 2009, Arizona pharmacists and pharmacy interns gained the privilege to administer 

immunizations. This new opportunity was made possible by changes to Section 1. Title 32, 

chapter 18, article 3, of the Arizona Revised Statutes; section 32-1974 was added (concerning 

the administration of immunizations, vaccines and emergency medications; certification; 

reporting requirements; advisory committee), which defines the new responsibilities and 

requirements for all licensed individuals.3 

The addition of the California Senate Bill 277, which disallows exemptions based on both 

religious and philosophical beliefs, signifies the importance of vaccination rates and the 

increased need for vaccine advocators in the community. Student pharmacists who counsel 

hesitant patients/parents can ask about the basis for concern and how religious/cultural beliefs 

are applied to decision making, in addition to explaining vaccine components and side effects in 

order to increase vaccination rates.4 It is critical for pharmacy graduates to be aware of their 

responsibility as healthcare providers, and most importantly, be willing to provide immunizations 

to all groups permitted by the law, offer detailed counseling, and create strong patient-provider 

relationships by confidently and genuinely promoting health and safety. 

In conclusion, the rationale for this project is in response to numerous disease outbreaks 

in our nation and the increased need for strong immunization believers and advocates in all 

pharmacy settings. Therefore, the purpose of this study is to determine the willingness of first-

professional year pharmacy students to receive, administer, recommend and counsel patients 

about vaccinations before and after the completion of an immunization training certificate 

program.  This certificate program provides their primary education and skill development 

making students eligible for licensure to allow for administering vaccines in the community. 



	
	

METHODS  

Sample Size: The total number of first year pharmacy students at the UA COP is 111, of whom 

88 students are at the Tucson campus, and 23 are at the Phoenix campus. On the day of 

survey administration, there were 110 participants who successfully completed it.  

Project Design: This was a retrospective, pre-post study comparing the willingness of first year 

pharmacy students.  

Subjects: First year pharmacy students who had successfully completed an immunization 

training program provided by the UA COP, their employer or another source.  Students not 

present on the day the questionnaire was given out and students who had not successfully 

completed an immunization training program were excluded. The study was approved by the 

University of Arizona Institutional Review Board.  

Measures: Data were collected from all eligible students using a paper and pencil 

questionnaire. Students were questioned if they had completed an immunization training 

program and to specify the provider of the training. Then, they were asked to rate their 

willingness to receive, administer, recommend and counsel patients about vaccinations before 

and after completing an immunization training program by selecting strongly agree, agree, 

disagree or strongly disagree. Demographic data were collected on their gender and age range 

only. 

Data Collection: The anonymous questionnaires were administered to first year pharmacy 

students in Tucson and Phoenix during the first 10 minutes of a regularly scheduled pharmacy 

practice class. The instructors were asked to leave the classroom during the designated time for 

the survey. Students were explained the purpose of the study and notified that completing it was 

voluntary, and choosing not to participate would not result in any changes in their class grade. 



	
	

When finished, each student voluntarily provided their paper survey to be turned in. All surveys 

were placed in a sealed envelope by the student researchers. 

Data analysis: All students present in class completed the questionnaire on the day it was 

administered. In the four sections of the questionnaire, the strongly agree and agree responses 

were merged together and labeled as “YES” responses, the strongly disagree and disagree 

responses were merged together to represent the “NO” responses. Frequencies and 

percentages were used for categorical data. Before and after responses were compared using a 

Chi-Square and Yates’ Chi- Square. Then, the alpha level was set to be statistically significant 

at equal or below 0.05. 

 

RESULTS 

 The demographic data obtained from the study population is available in Table 1. A total 

of 110 students (99%) from the Tucson and Phoenix campus completed the survey 

successfully. In the first year pharmacy class, there were more women (56%) than men (40%) 

who participated, and also more women specified that they completed an immunization training 

program (97%) than men (86%).  The male and female students were very similar in age range.  

 The pre-post questionnaire results summary and confidence ratios for the willingness of 

pharmacy students to receive, administer, recommend, and counsel patients about vaccinations 

are available in Table 2. Students were equally willing (p=0.235) to receive all vaccinations, as 

recommended by the Centers for Disease Control and Prevention (CDC) even if they were not 

required to by their school, before and after the immunization training program. However, there 

was a statistically significant difference in the willingness to administer all vaccinations as 

recommended by the CDC after completing the immunization training course (p<0.001). When 

the willingness of students to recommend all appropriate vaccinations was compared before 



	
	

and after the intervention, students rated themselves more willing to recommend vaccinations 

after their training (p=0.034). Finally, students were significantly more willing to counsel about 

vaccinations after the training based on the total confidence score (p<0.001).  

 

DISCUSSION 

The primary findings of this study are that first year pharmacy students are more willing 

to administer, recommend and counsel patients about vaccinations after completing an 

immunization training program. Also, the students’ willingness to receive all vaccinations, even if 

not required by the College of Pharmacy, was found to be unchanged after the training program.  

The increased willingness of students to administer, recommend, and counsel patients 

may be explained with the in-depth epidemiology and vaccinology overview, patient case 

scenarios, and hands-on experience that are required in the course. All participants had to 

prepare and administer sterile water-filled syringes subcutaneously and intramuscularly to 

another student to build knowledge, skill and confidence. However, the majority of participants 

agreed they were willing to receive, administer, recommend and counsel about vaccinations 

before the training, although there was a statistically significant difference in their willingness 

after it. This finding suggests that pharmacy students were already prone to advocate and 

engage in vaccination administration and education in their communities. Also, the number of 

students who were unwilling to administer vaccines before their training was greater than the 

number of students who were unwilling to receive, recommend and counsel about vaccinations 

prior to training. This finding may account for the fact that the greatest change in the students’ 

willingness was in regards to administering vaccinations, as compared to receiving, 

recommending and counseling about vaccinations. 



	
	

  In the scientific literature, there are other studies focused on determining the impact of 

immunization training. For example, Hak et al. conducted an evaluation of the performance of 

pharmacy students in an immunization continuing education certificate program. The results 

showed that more than 95 percent of students believed the program increased their knowledge 

and skills, 90 percent were satisfied with their experience, and 85 percent believed that the 

information was useful in helping and educating patients.4 

The importance of healthcare providers, such as pharmacists and student pharmacists, 

to be willing to recommend and administer vaccinations is also demonstrated in the literature. 

Mergler et al. conducted a study with the objective to determine if provider beliefs contributed 

towards parental decisions to accept, delay, or forgo vaccinations.  The results showed parents 

to be 45 times more willing to vaccinate their children if their provider shared the same beliefs, 

and that healthcare providers’ willingness to recommend vaccinations has a major influence on 

herd immunity and immunization rates in communities countrywide.5 

The findings of the study have several implications. The results demonstrated that the 

pharmacy students were willing to receive all required vaccinations prior to the training. That is 

likely because the students already had an appreciation for the established benefits of 

vaccinations since they are pursuing a career within pharmacy. Also, by completing an 

immunization training program, students were more willing to administer, recommend, and 

counsel about vaccinations, which holds great importance as it provides valuable information to 

the College of Pharmacy about the effectiveness of the program, and its influence on the 

willingness of students to be immunization advocates when providing patient care.  

There were also several limitations to this study. The study is observational and included 

only first year pharmacy students at one college of pharmacy. Therefore, we cannot generalize 

the findings to another college of pharmacy nor to other students since the subjects of this study 



	
	

cannot be assumed to be representative of all pharmacy students. There could be some bias in 

having the students complete pre and post training survey questions at the same time, because 

they might be unable to accurately relate to their willingness to administer, recommend and 

counsel patients about vaccinations prior the intervention and provide a reflective rating. Also, 

the time between completing an immunization training program and taking the study survey 

differed between the Tucson and Phoenix students varied by 21 days. This time might be 

significant in providing Tucson students with more patient experience in the community and 

increasing their willingness. Another limitation was that the results are obtained from self-

reported data which can be biased, however, we assumed that the students were honest and 

truthful in their responses. 

 

CONCLUSION 

The willingness of first year pharmacy students to receive the appropriate vaccinations, 

even if not required by the College of Pharmacy, was unchanged after completing an 

immunization training program. However, the students became more willing to administer, 

recommend, and counsel about vaccinations to patients after they completed the immunization 

training program.  
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   Table 1. Characteristics of Study Subjects  

 

 

Table 2. Willingness of Students Before and After Completing an Immunization Program 

 

 Men Women Unspecified Total 
Number of students 44 ( 40%) 62 (56%) 4 (3.6%) 110 (100%) 
Completed an immunization training 
program 

44 (100%) 62 (100%) 4 (100%)  110 (100%) 

Specified provider of immunization training  38 (86%) 60 (97%) 4 (100%) 102 (93%) 
Age (18-25) 30 (68%)  40 (65%)  2 (50%) 72 (65%) 
Age (26-35) 12 (27%) 17 (27%) 2 (50%) 31 (28.2%) 
Age (³36) 2 (4.5%) 5 (8%) 0 (0%) 7 (6.4%) 

1. Even if not required by the College of Pharmacy, I am willing to receive all vaccinations, 
as recommended by the Centers for Disease Control and Prevention (CDC). 

Question 1 
Responses Before After Chi-Square p-Value Yates' Chi-Square Yates's	p-Value	

Yes 102 106 1.410 0.235 0.793 0.373	

No 8 4    	
2. I am willing to administer all vaccinations as recommended by the Centers for Disease 

Control and Prevention (CDC). 
Question 2 
Responses Before After Chi-Square p-Value Yates' Chi-Square Yates's	p-Value	

Yes 91 108 15.214 <0.001 13.477 <0.001	

No 19 2    	
3. I am willing to recommend all appropriate vaccinations, as recommended by the Centers 

of Disease Control and Prevention (CDC). 
Question 3 
Responses Before After Chi-Square p-Value Yates' Chi-Square Yates's	p-Value	

Yes 105 110 5.116 0.024 3.274 0.070	

No 5 0    	

4. I am willing to counsel about vaccinations. 
Question 4 
responses Before After Chi-Square p-Value Yates' Chi-Square Yates's	p-Value	

Yes 92 110 19.604 <0.001 17.486 <0.001	

No 18 0    	



	
	

APPENDIX 
	

***Have	you	completed	an	immunization	training	program,	provided	by	AzPA	at	UA	COP,	your	
employer,	or	another	source?	Please circle your response.           	NO																	YES				
	

																																																																																							If	YES,	please	Specify:	_______________________	

	

If	you	answered	“YES”	above,	please	continue	with	survey.	If	you	answered	“NO”,	please	stop.	For the 
following questions please circle your response on what you thought BEFORE the immunization training 
program (Before) and AFTER the immunization training program using the following scale:	

Strongly Agree                   Agree      Disagree            Strongly Disagree        

1. Even if not required by the College of Pharmacy, I am willing to receive all vaccinations, as 
recommended by the Centers for Disease Control and Prevention (CDC).  

BEFORE Strongly Agree Agree Disagree Strongly Disagree 

AFTER Strongly Agree Agree Disagree Strongly Disagree 

2.  I am willing to administer all vaccinations as recommended by the Centers for Disease Control and 
Prevention (CDC).  

BEFORE Strongly Agree Agree Disagree Strongly Disagree 

AFTER Strongly Agree Agree Disagree Strongly Disagree 

3.  I am willing to recommend all appropriate vaccinations, as recommended by the Centers of Disease 
Control and Prevention (CDC).  

BEFORE Strongly Agree Agree Disagree Strongly Disagree 

AFTER Strongly Agree Agree Disagree Strongly Disagree 

4. I am willing to counsel about vaccinations.  

BEFORE Strongly Agree Agree Disagree Strongly Disagree 

AFTER Strongly Agree Agree Disagree Strongly Disagree  

GENDER Male Female  

AGE  18-25                       26-35 >36 



	
	

 


