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Abstract
This research study explored motivational factors of clinical staff in 12 primary care sites
at one integrated, regional healthcare organization that may help explain variation in rates
of offering pneumococcal, influenza, and pertussis vaccinations to adults age 18 and
older using Keller’s Attention, Relevance, Confidence, and Satisfaction (ARCS)
framework. Analysis of the organization’s comprehensive EHR and its use of a statewide
registry was used to calculate eligible encounters and rates of vaccine administration
success to adult patients. The Keller Course Interest Survey originally designed to assess
motivation in students was modified to a clinical care construct and administered to all
primary care staff with patient contact. Separate analyses for influenza, pertussis and
pneumococcal vaccines approximated state and US levels, with large variability between
sites. Motivational scores differed significantly between sites and between clinicians,
rooming staff and receptionists at each site. Rooming staff interviews revealed
variability related to adherence to organizational policy and protocol including a lack of
documentation of patient refusals to receive vaccinations and clinicians functioning
autonomously and independently outside the documented guidelines. Several patient
demographics, site, and the motivational domains of attention and satisfaction were all
found to be statistically significant in a stepwise multiple logistic regression model of
factors contributing to the success of offering influenza, pertussis, and pneumococcal
vaccinations to adults. Rates of offering vaccines to adults can be improved using
motivational design methods to improve and support the motivational domains of
attention and satisfaction by implementing targeted educational strategies and key
electronic health record design changes. The goal of these interventions would be to
more easily identify eligible patients, better understand vaccination guidelines, offer
clinical decision support, and provide valuable feedback in the success of offering
vaccinations to adults.
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CHAPTER 1 – INTRODUCTION
Healthcare is an evolving field where evidence of new best practices and
standards of care for adults are constantly being developed. Knowing what preventive
services adult patients need is one piece of this ever-changing landscape. Nearly all
healthcare professionals struggle with keeping up-to-date on the most current guidelines
and ensuring they are following the criteria specified to get adult patients what they need
to stay healthy but also to satisfy requirements for proper reimbursement. Educational
programs, conferences, reminders, incentives, and penalties have all been used as
methods to improve adoption of best practice and evidence-based guidelines. Yet the
number of adult patients who receive the recommended preventive services,
immunizations in particular, remains low. National rates for adults receiving the
influenza vaccination are 42.2%. Pneumococcal vaccination rates for high-risk adults
between 18 and 65 years of age are 21.2% and for adults age 65 and older it is 59.7%.
National rates for the pertussis vaccination are 17.2% (1,2).
For purposes of this paper, the definitions provided by the Centers for Disease
Control and Prevention (CDC) will be used to differentiate between vaccination and
immunization. Although the CDC acknowledges that these words are often used
interchangeably, vaccination will be used to indicate the administration of giving a
patient the injection. Immunization will be used to describe the result of getting a
vaccination (3). For complete definitions, please see Appendix A.
Healthcare organizations often have protocols, policies, and/or procedures to
ensure vaccinations are administered properly and to the appropriate patients. These
1

documents outline the involvement, responsibility, and accountability of the various staff
at the healthcare clinic involved from the patient service representative (PSR) or
receptionist checking in the patient to the staff rooming that patient (medical assistants,
licensed practical nurses, or registered nurses) to the clinician (nurse practitioner,
physician assistant, or physician) seeing the patient. For a complete list of staff position
definitions and their role in the offering of vaccinations, please see Appendix A. Each
person has a defined role overall and specific assignment when it comes to vaccinating
patients. Receptionists are responsible for collecting information from patients verbally
or by asking them to complete forms to obtain registration data, medical history, or
clinical screening questions. Rooming staff are typically responsible for obtaining a
patient’s vital sign measurements such as height, weight, blood pressure, pulse,
temperature, and respirations. In addition, rooming staff are asked to verify medical,
social, and procedural history information and medications, allergies, and immunization
status. Clinicians are responsible for obtaining any additional information necessary to
properly diagnose and treat the patient. This can include obtaining additional past history
from the patient, a history of present illness, and a physical exam.

1.1 – STATEMENT OF THE PROBLEM
The purpose of this study was to explore motivational factors of primary care
clinical staff that may help explain variation in rate of offering pneumococcal, influenza,
and pertussis vaccinations to adults age 18 and older using Keller’s Attention, Relevance,
Confidence, and Satisfaction (ARCS) framework (4). If domains within the framework
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are found to be contributing factors to describe high or low adherence to vaccination
guidelines, it can lead to targeted methods for providing education and dissemination of
guidelines to clinicians. This research study involved a computerized review of the
electronic health record of vaccine-eligible adult patients with visits to primary care
offices to obtain patient demographic information and determine the offering of
influenza, pertussis, and pneumonia vaccination rates. In addition a survey was
distributed to staff working in the primary care setting to assess motivational factors
relative to Keller’s ARCS (Attention, Relevance, Confidence, and Satisfaction)
framework. Individuals with intimate knowledge regarding the process of offering
vaccinations were interviewed to help identify additional factors that may explain
variance in vaccination rates. Finally a model was developed to determine what factors
may contribute to high/low adherence to vaccination guidelines.

1.2 – BACKGROUND
According to the literature, preventive services including adult immunizations
decrease the cost of healthcare, improve outcomes and quality of life for patients, and
save lives. The Centers for Disease Control has long-running campaigns to help increase
vaccination rates by raising awareness and educating healthcare personnel. There have
been efforts to increase immunization awareness involving media of many kinds
including billboards, public service announcements, free clinics, and a host of other
methods to help encourage the utilization of preventive services including
immunizations. Yet despite the vast amount of evidence supporting the benefits of
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vaccinations and the wide array of programs, campaigns, and educational offerings, rates
remain below 60% and below 22% for those most at risk (1,5).
There is a whole body of research dedicated to studying how to take evidencebased research and move it into practice. Translational research has focused on turning
evidence of clinical effectiveness into guidelines an implementing these
recommendations into practice to help patients. Implementation is crucial to help ensure
that patients are benefitting from sound research by receiving the necessary and
appropriate testing, treatment, and education to maintain and even improve their health.
Translating evidence into guidelines is not enough to improve outcomes (6). The
methods in which guidelines are written, disseminated and implemented play a huge role
in adherence. Many barriers exist to clinicians following best practices (7). The key to
successful guideline dissemination is to overcome these barriers. Behavior change
addresses many barriers such as lack of knowledge, lack of motivation, and lack of
support for immunizations.
Many models have been developed and tested to help explain behavior and the
factors influencing behavior change. Motivational factors are significant contributors to
achieving a change in behavior. The ARCS model, in particular, explores four categories
of human motivation – attention, relevance, confidence, and satisfaction (4). This
framework outlines methods for not only assessing motivation, but also contains
strategies to enhance it.

4

1.3 – RATIONALE OF THE STUDY AND ITS METHODS
This study focused on assessing the motivational dynamics of staff providing and
supporting adult patient care in each of the four domains (Attention, Relevance,
Confidence, and Satisfaction) to help explain variations in rates of offering
pneumococcal, influenza, and pertussis vaccinations to adults. Utilizing quantitative
methods to analyze rates of offering vaccinations and to assess motivation in each of the
domains of the ARCS framework this study explored which factors may influence
adherence to vaccination guidelines. Qualitative methods were used to further explore
process or procedural factors that may help explain variations. This study was completed
in a mid-sized, multi-specialty health care organization with more than one hundred
clinicians in the Midwest. Records of adult patients 18 years of age and older seeking
medical care in primary care were analyzed to determine rates of offering vaccination to
eligible candidates and staff in these same sites were surveyed and interviewed to help
explore factors that may influence those rates.

1.4 – STATEMENT OF SPECIFIC AIMS
This research study explored the motivational factors among clinical staff groups
that influence offering adult patients pneumococcal, influenza, and pertussis vaccinations
at primary care appointments. The goal of this study was to develop a model using an
existing framework to help explain which motivational factors may be influential.
This goal was addressed with the following aims:

5

1) Compare rates of offering vaccinations for pneumococcal, influenza, and pertussis
to eligible adults across regional, primary care clinic sites using the electronic
health record, and obtain patient demographic characteristics such as sex, race,
language, ethnicity, primary insurance status, and age.
2) Explore motivation, attitudes, and beliefs of the staff in each regional, primary
care clinic site and assess how these factors may influence offering vaccinations
to adults.
3) Investigate any additional factors such as site procedures or processes outside the
motivational model that may further explain variance in rates of offering adults
vaccinations through interviews with clinic staff.
4) Develop a model to determine how motivational or procedural factors contribute
and help explain variation in adherence to guidelines for offering vaccinations.

1.5 – LAYOUT OF THESIS
Chapter two is a review of the literature relevant to the research study. It provides
an overview of health information technology, preventive services, translational research,
guidelines in evidenced-based practice, clinical adherence to guidelines, theoretical
frameworks, the ARCS framework, and survey and interview methodology best
practices. Chapter three explains the methods deployed in the research including
characteristics of the population, setting, data collection, survey adaptation, process
interview, data analysis, and model development. Chapter four provides results details
for each of the specific aims including rates of offering adult influenza, pertussis, and
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pneumococcal vaccination, motivational survey scores, interview findings, and results of
the final model development. Chapter five relooks at the specific aims by discussing
findings, comparing this study to the work of others, significance of the research,
strengths, limitations, and suggestions for future work. Chapter six details the
contributions of this research and concludes with the overall summary of work. The
appendices contain definitions of staff and policy and specific details regarding
communication, consent, content, and delivery for methodology used for surveying and
interviewing staff.

7

CHAPTER 2 – LITERATURE REVIEW
Within healthcare, there are many factors that play a role in achieving the best
outcomes for patients – technology, access to information, analytics, knowledge of best
practices, appropriate treatment plans, and others. Many of these same elements are also
needed to better understand the dynamics of the problem being explored in this research
study. A review of literature was performed covering topics in the research fields of
medicine and behavioral science. Topics of interest included health information
technology, preventive services, translating research into practice, clinical guidelines and
their adoption in healthcare, and behavioral theoretical frameworks.

2.1 – HEALTH INFORMATION TECHNOLOGY
Healthcare is a dynamic environment changing based on new research as well as
legislative reform. Recently, The Health Information Technology for Economic and
Clinical Health Act, abbreviated HITECH Act, was enacted under Title XIII of the
American Recovery and Reinvestment Act of 2009. One of the effects of this legislation
was to grant the
‘Department of Health & Human Services (HHS) with the
authority to establish programs to improve health care quality, safety, and
efficiency through the promotion of health IT, including electronic health
records and private and secure electronic health information exchange’
(8).
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Ezekiel Emanuel -- Vice Provost and professor at the University of Pennsylvania
and a former White House adviser – was recently quoted as saying that the results of the
HITECH Act "have been nothing short of spectacular." He cites the huge increase in the
number of physician offices and hospitals that are utilizing electronic health records and
the large sums of money distributed as incentive payments for utilizing these systems
meaningfully (9).

It is true that more health records are maintained electronically than a

decade ago, but an increase in volumes does not imply improvement in patient care.
Determining the effectiveness of electronic health records would involve a review of
patient outcomes, quality improvement, and adherence to evidence-based guidelines.
Many research studies have been conducted to evaluate the effectiveness of electronic
health records from computerized physician order entry (CPOE) and electronic(e)Prescribing to population health management and provision of alerts and guidelines.
Electronic health records should only be accepted as effective and the legislation
successful if EMRs lead to better outcomes for patients.
A key point in the HITECH legislation was that health care providers use
electronic health records meaningfully to ensure ‘providers achieve significant
improvements in care … [as evidenced by] the achievements of advances in healthcare
processes and outcomes’ (10). Some of the specific objectives contained in the
legislation focus on reporting of quality data and sharing of data between systems and
organizations. These objectives require standards and consistency for data capture and
storage leading to vast amounts of data. This ‘big healthcare data’ can and should be
used to influence patient care. Yet this increase in data has not led to actionable insights

9

(11).

The ultimate goal of big data in healthcare should be improving outcomes. Key

considerations need to be given to methods of data analysis to help facilitate achievement
of this goal. When using big data for research, comparison groups need to be similar to
one another to ensure results are attributable to interventions and not intrinsic differences
in groups (12). Critical to multi-site research is to remove or at least understand
variability in data collection methods. Using the same electronic health record does not
guarantee consistency of data output. Care should be given when conducting multi-site
research to realizing how process and data collection can affect data analysis.

2.2 – PREVENTIVE SERVICES
In addition to legislative efforts to increase the meaningful use of electronic health
records and use the big data produced by these systems to improve quality, the
Department of Health and Human Services’ program Healthy People (13) produces
‘science-based, 10-year national objectives for improving the
health of all Americans. For three decades, Healthy People has established
benchmarks and monitored progress over time in order to encourage
collaborations across communities and sectors, empower individuals
toward making informed health decisions, and measure the impact of
prevention activities’.
For the last thirty years, this division of the government has routinely published
guidelines and set goals for the best practices related to preventive medicine. This is with
good reason as studies show that preventive medicine is a sensible endeavor for
10

healthcare organizations and patients. A research study performed in 2008 found
preventive medicine interventions to be worthwhile when they save more money than
they cost or they provide substantial health benefit per dollar spent (14). Findings related
to adult immunizations found a savings of 23.8 life-years per 10,000 people immunized
and a net cost of $8.00 per immunization for influenza vaccinations. Pneumococcal
vaccinations also proved valuable with 6.4 life-years saved per 10,000 people at a net
savings of $67 per vaccination. An additional study by the same author concluded that
pneumococcal vaccinations result in potential health benefits and significant cost savings
(14).
On a federal level there are many programs available for childhood
immunizations. A review of national immunization rates show that over 90% of children
receive all of the recommended vaccinations (15). These high rates may be attributed to
the abundance of federal assistance available, the wide-spread education of healthcare
professionals and patients and the requirement of vaccinations for entry to school and
licensed day care centers. Withholding school entry from a child may be the most
effective method to ensure compliance.
Many recent initiatives have been designed to draw attention to adult vaccinations
and their benefits. Despite these efforts, adult immunization rates remain below the goals
set by these federal programs. Federally published immunization rates from 2010
indicate an influenza vaccination rate of 40.5% (15). Pneumococcal administration rates
are better for those aged sixty-five and older at 64.7%. However, pneumococcal
immunization rates for those patients aged eighteen to sixty-five who have risk factors
11

making them susceptible to pneumonia infections such as asthma, smoking, or chronic
obstructive pulmonary disease are 18.5%. Adult vaccination rates for pertussis are even
lower at 8.2% (5). Determining reasons for these low rates requires reviewing the body
of research that relates to outcomes, translational research, and barriers to implementing
guidelines.

2.3 – TRANSLATIONAL RESEARCH
Woolf (16) describes translational research as an “effective translation of the new
knowledge mechanism and techniques generated by advances in basic science research
into new approaches for prevention, diagnosis, and treatment of disease which is essential
for improving health”. There are three components in the translation roadmap. T1
translates basic science to clinical research; T2 turns patient-specific evidence of clinical
effectiveness into practice guidelines, and T3 deals with the method of delivering these
interventions reliably to all patients in all settings (17).
Additional translational research models have been developed that includes an
additional fourth phase of research translation (18). In this model, T1 through T3 are
similar as described earlier, but T4 is added to represent the practice to population health
impact. Regardless of the model used to represent translational research, they all contain
the same general process moving research from basic to clinical to post clinical and
ultimately to use and impact on population (19).
With so much focus on patient outcomes, practice guidelines, and how to
effectively translate these research findings into practice, why is it that patients in the
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United States still receive only half of their recommended services (16). Lack of
recommended services including immunizations can lead to increase morbidities and
mortality. It is estimated that annually 45,000 adults die of vaccine preventable
infections (20). Others estimate that 20,000 are hospitalized and 49,000 die each year as
a result of influenza alone (15).

To effectively close this gap, improvement in quality

must be realized by improving access, reorganizing and coordinating systems of care,
helping clinicians and patients change behaviors and make more informed choices.
Studies show the positive effect of preventive services when combined with the costeffectiveness of vaccinations. The value of administering vaccinations to patients is clear
– research shows they have a positive effect and are cost-effective.
Translating this research into practice should be straight-forward based on the
compelling arguments and proof of effectiveness, yet rates show adult vaccinations
simply aren’t being given. Likely it is because putting into practice findings from
research involves change which can be difficult and very complex. Change can be
perceived as both exciting and also threatening. Change takes time and is usually
affected by the environment and the strategies utilized to affect change. In order to
effectively implement change, the social system and the individual must be considered.
Cohen (21) would offer that change is influenced by a complex interaction of factors
inside and outside practices. Interventions designed with motivation, resources for
change, outside motivators, and opportunities for change yield sustainable quality
improvements. There are a lot of factors that are involved in affecting change and
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sustaining it. Nemeth (22) suggests that research toward quality improvement needs to
shift to how and why certain change strategies work.

2.4 – GUIDELINES IN EVIDENCE-BASED PRACTICES
Such studies typically involve reviewing the implementation of guidelines
outlining evidenced-based best practices. A study by Goodpastor (11) recognizes that
guidelines are great tools for improving care but they must be coupled with successful
implementation strategies. He further explains that to effectively introduce guidelines
requires significant and long-lasting changes in clinician behavior. Studies within this
field of research further explore the barriers to implementing change, specifically clinical
practice guidelines, and help identify some strategies to overcome these barriers.
Cohn (23) explains that physicians prefer to be inspired rather than supervised.
They tend to perceive protocols or guidelines as “cookie cutter medicine” or they justify
not using them because their patients are different than those referred to by the guidelines
and therefore the guidelines simply don’t apply. Others identify that clinicians simply
may not be aware of certain guidelines, their validity and efficacy, how they apply to the
clinician’s specific patient population, or the appropriate use of the guideline. With all of
the recent changes to guidelines for vaccinations, it is understandable that lack of
knowledge is considered a barrier to vaccination administration.
The pneumococcal vaccination schedule for adults during the timeframe of this
study was straightforward. Those aged sixty-five and older should receive the
vaccination. Perhaps the confusion lies with those less than sixty-five who are
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considered at risk for infection. Patients with a chronic illness such as: cardiovascular
disease, pulmonary disease, diabetes, alcoholism, chronic liver disease, including
cirrhosis, cerebrospinal fluid leak, or cochlear implant should be vaccinated. These atrisk populations were recently updated by the Centers for Disease Control and Prevention
Advisory Committee on Immunization Practices in 2010 (24). Adult patients age 19 and
older who smoke or have asthma are now included in the at-risk population and should
receive a pneumococcal vaccination. There is also cause for confusion when an at-risk
patient turns sixty-five. It is recommended that they have an additional immunization for
pneumococcal infection at this stage in life regardless of previous vaccinations given.
Influenza vaccine is recommended for all patients age six months and older. The
schedule and recommendation is clear and uncomplicated. The difficulty is seen with
recent supply issues with the vaccine. This creates a change in recommendations so that
those at greater risk can be assured to receive the vaccination. Past experiences with
shortages and lack of confidence in supply lead to administering the vaccine with caution
and perhaps not in full compliance with the general guidelines.
There is a rise in pertussis infections in the United States that has warranted
heightened awareness of the dangers of this infection and the importance of getting
vaccinated. The CDC reports that as of November 21, 2012, 49 states and Washington,
D.C. have reported increases in pertussis compared with the same time period in 2011.
An epidemic has been declared in two states with three additional ones approaching
epidemic levels. Guidelines are continually being updated to react to the changing
landscape.
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2.5 – CLINICIAN ADHERENCE TO GUIDELINES
Educating clinicians on these elements of the clinical practice guidelines would
eliminate this barrier and render it effective in practice. A study by Alvanzo et al. (25) in
2003 indicated that the first strategy for changing behavior in physicians is education.
After reviewing the effectiveness of these methods it was determined that reading
educational materials did result in effective change. Providing a multi-day instruction
course showed evidence of improving outcomes. The issues with these approaches are
assuming that the materials will be read and that the physician will attend an educational
conference. Multiple other studies show that traditional continuing medical education
strategies fall short of enacting real change.
Studies show that even when clinicians are aware of guidelines, they still don’t
follow them (26). This would suggest that knowledge of the guidelines is not enough.
Barriers identified in studies include system issues such as time and ease of targeting
patients, cost, misconceptions about vaccine safety, poor reimbursement, and information
overload (7,15,27-29). Strategies have been identified and studied to overcome these
barriers. The most studied strategy for overcoming these types of barriers involves alerts
and reminder systems. Many studies have shown that the implementation of a computerbased or even paper-based tracking systems to remind clinicians of the guidelines have
been successful in affecting change (25,28). The problem with these studies is that they
do not demonstrate sustained change. In fact, a review of the veteran’s administration
active reminder system shows evidence that the original achieved benefits have declined.
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The other issue with these studies is that they do not look at variance within the
healthcare setting, but merely an overall increase in adherence. Clearly variability within
clinicians and/or sites exists within the same organization.
The shortcomings of this research may best be explained by studying additional
barriers to the implementation of guidelines. The biggest barriers identified outside of
those already mentioned are attitudes, beliefs, and motivational factors of the individual.
A recent study regarding following best practices for the treatment of depression showed
that physicians who were motivated, skilled, and had a positive attitude toward
depression care were considered high propensity clinicians. These physicians provided
higher quality care as evidenced by better outcomes. Only 16% of the physicians in the
study, however, qualified as “high propensity”. Clearly key characteristics necessary to
influence change and promote better outcomes were lacking in the majority of those
studied.
Several researchers propose that creating healthy competition by providing
feedback to physicians regarding where their outcomes rank amongst their peers would
lead to better compliance (23,25). Results are mixed, however, of the effectiveness of
this approach (6). The most widely studied strategy for overcoming individual barriers is
that of reward/punishment. Few dispute the results gained by this approach, but many
would argue that these tactics create negative reactions, can lead to grave dissatisfaction,
and are controversial.
The authors of more in-depth studies would argue that strategies such as passive
dissemination, audit, feedback, and educational outreach simply don’t work. A
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multifaceted approach based on an assessment of barriers needs to be developed to
achieve optimum success (27). Others have explored the readiness to change concept and
how that can be applied to guideline adherence within physicians (6). The readiness to
change involves five stages: pre-contemplation (not even thinking about change),
contemplation (considering change, but no plans exist), preparation (making plans to
change), action (change), and maintenance (sustain change for greater than six months).
Cohen argues that the level of success depends on the nature of the intervention and the
stage of readiness of those involved. This would suggest that looking at those already
motivated to change would help determine the factors needed to influence others.
It is agreed that there is no optimal method for affecting change especially among
physicians (25,26). Many studies describe the failure of following guidelines but few
address interventions to correct the problem. There is a limited understanding of
contextual, organizational, individual, and behavioral factors that influence the
effectiveness of implementation strategies (7). Office-based interventions designed to
expedite change should address motivational and environmental support issues (6).

2.6 – THEORETICAL FRAMEWORKS OF BEHAVIOR
With these additional barriers in mind, a review of theoretical frameworks
addressing behavior could help provide insights to these more intrinsic barriers. There
are few models and theories that have been applied to the issue of motivation, behavior,
change, and technology specifically within healthcare. In 1969 Hersey and Blanchard
developed a sequential behavior framework (30). This framework contains four levels of

18

change: knowledge, attitude, shift in individual behavior, and shift in group behavior.
This simple framework illustrates that is it easier to change knowledge than attitude and
easier to change attitude than shift behavior. The process is clear, but the ideal method to
help clinicians move sequentially through this framework to affect change remains less
obvious.
Additional theories of reasoned action and planned behavior have been studied
recently. These theories contain elements such as expected value to describe the
perceptions about advantages and disadvantages of performance of particular behavior. It
also utilizes subjective norms to elaborate on normative beliefs that define what is
important or what others think is important and motivation to comply with these beliefs.
Finally the element of perceived behavioral control describes the perceived success in
implementing a particular behavior. Perkins (31) argues that this approach is
underutilized in studies and does not explain how to affect change, but merely to attempt
to explain it. He further states that there is a need for more studies especially on how to
promote the adoption of new behaviors.
After an extensive literature review, Smith (32) recognizes several different
theories attempting to improve guideline adoption by affecting clinician behavior change.
Learning theory combined with social learning and other social theories deal with the
dissemination of knowledge to clinicians. Social cognitive theory and health belief
model indicate that behavior change is governed by individual goals and perceptions.
Cognitive theory would suggest that guidelines should change behavior because they are
based on definitive information giving best practices. Economists’ theory has been
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implied in the implementation of incentive payments to reward improvement in
outcomes. Smith cites research studies that have explored each of these theories and
outlines issues with each of them. He further provides proof of the frustration with lack
of understanding in this area by explaining that the Agency for Healthcare Research and
Quality (AHRQ), once the leader in guideline development, has changed its approach to
the implementation of guidelines by becoming merely a clearinghouse for more than
2400 guideline summaries. Smith posits that multiple tools will be needed to address this
highly complex issue. Perhaps a theory not typically used to explain or define behavior
specific to healthcare needs to be explored.
In 1987, Keller (33) developed a theoretical model comprised of three features.
One feature uses four categories to characterize human motivation: attention, relevancy,
confidence, and satisfaction. This became known as the ARCS framework or model. It
then follows this up with strategies to enhance motivational appeal and motivational
design based on the characteristics identified. This framework shows promise in
addressing not only what motivational factors are realized within clinicians in a
healthcare setting, but also in designing appropriate implementation strategies based on
these motivational factors. This framework was originally designed for students and the
creation of learning strategies, but it can be argued that this model can be applied to other
areas as well. Keller suggests that the four characteristics of human motivation can be
influenced from the way something is presented rather than simply what is being
presented.
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Figure 1. Keller’s ARCS Model Components Table (34)

2.7 – THE ARCS MODEL OVERVIEW
The Keller ARCS framework was originally designed to provide a systematic
approach to motivational aspects of instructional design and teaching. The categories or
domains of attention, relevance, confidence, and satisfaction were developed after
clustering motivational concepts in an extensive literature review (4). See Figure 1 for an
overview of the four ARCS components. The four domains of the ARCS model also
contain subcategories that can be used to further assess the learner’s motivational profile
and help employ motivational tactics to enhance the learning experience. This model
also incorporates tools to assess motivation design: the Instructional Materials
Motivation Survey (IMMS) and the Course Interest Survey (CIS). This model and tools
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have been used to evaluate educational courses from elementary to secondary schools all
over the world. It has been used in studies evaluating education for a variety of
professionals in the healthcare field such as physicians, midwives, and pharmacists (4).
Additional studies have been performed to explore utilization of the ARCS model to
improve hand hygiene (35) and providing midwives with a motivational approach when
educating expectant mothers on breastfeeding (36). To better understand the ARCS
framework, it is necessary to explore the four different domains.

2.7.1 – ARCS – Attention
The category of attention within the ARCS framework centers on the students’
curiosity and interests. It is important to capture the leaner’s attention and sustain it
throughout the course. This is often associated with the inverse of boredom. To capture
attention, instructors need to avoid boredom. Attention can further be explained by the
subcategories outlined by Keller (4): perceptual arousal, inquiry arousal, and variability.
Perceptual arousal relates to curiosity and occurs when there is any ‘sudden or
unexpected change in environment’ (4). Inquiry arousal takes this to a deeper level by
providing learners with a problem situation or an environment that evokes a sense of
mystery. Variability refers to the importance of introducing variation in the instructional
approach.

22

2.7.2 – ARCS – Relevance
Relevance prompts students to ask “Why do I have to study this?” Learners need
to be able to relate to the material presented, the course, the other students, and the
learning environment. Motivated students feel that the education they are receiving is
important to them and related to their personal goals. Goal orientation, motive matching,
and familiarity are the subcategories of relevance. In general, people will have increase
motivation if they have a set goal and the course content is perceived to help them
achieve it. Motive matching varies on the individual based on their preference for
achievement or affiliation. Designing courses that employ a combination of individual
competitive activities and group work will appeal to both kinds of students.

2.7.3 – ARCS – Confidence
Confidence is the third domain in the ARCS model. Motivation can be affected
by too much or too little confidence and the learner’s expectation for success. A student
can feel that they fully understand the concept being presented or have anxiety and
apprehension about their ability to grasp the content. This can result in overlooking
important details and ineffective learning. Concepts that can help students with
confidence include clarifying learning requirements, success opportunities, and personal
control. Setting realistic expectations for students and communicating them is key to
establishing learning requirements. Success opportunities should be incorporated into the
course to allow learners to expect success. Confidence is often related with a sense of
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personal control. Students who have a sense of control often exhibit more confidence
and motivation to learn.

2.7.4 – ARCS – Satisfaction
The final concept in the ARCS framework is satisfaction. To help maintain a
desire to learn, the student must feel some satisfaction with the process and experience.
These feelings can be both extrinsic and intrinsic. Extrinsic factors that contribute to
satisfaction can include rewards such as grades, certifications, or advancement
opportunities. Intrinsic factors such as feeling a sense of accomplishment, mastering a
challenge, or enhanced self-esteem can also be powerful motivators. The subcategories
of satisfaction include natural consequences, positive consequences, and equity.
Consequences can range from putting to use a newly acquired skill, praise, or incentives.
Arranging for consequences that evoke both intrinsic and extrinsic responses is helpful to
being inclusive of all students regardless of their primary motivation. When designing
courses to effectively achieve satisfaction, it is necessary to be fair and consistent with
outcomes and awards.

2.7.5 – ARCS Instrumentation – Course Interest Survey (CIS)
The ARCS model has two measurement tools designed to be utilized in concert
with the theoretical framework of motivational concepts: the course interest survey (CIS)
and the instructional materials motivation survey (IMMS). While the instructional
materials motivation survey is designed for assessing motivational concepts related to
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self-directed education, the course interest survey was designed to evaluate a student’s
motivational response to instructor-led courses. The instruments were developed to
measure motivation toward a specific construct rather than a broad, general theme of
motivation. Originally developed for students to measure their motivation towards a
specific course, the instruments contain phrases such as “this course” or “this lesson”
which can easily be changed to fit a specific situation (4).
The course interest survey was also designed to have flexible overall and subscale
scoring. Subscales may be scored as totals or average scores for the subscale items e.g.
the total score for each scale was divided by the number of items in that scale. Keller or
additional research using the ARCS framework identifies no clear advantage or
disadvantages of either method. ‘There are no norms for the survey. As it is a situationspecific measure, there is no expectation of a normal distribution of responses’ (4).
The course interest survey has been tested by Keller for both reliability and
validity. During its development, after initial survey results showed high internal
consistency estimates, Keller made further revisions to achieve satisfactory reliability
based on Cronbach’s alpha (Table 1). Cronbach’s alpha describes the internal
consistency of a test which ensures that all items in the scale are measuring the same
construct. In addition, the reliability estimate indicates the amount of measurement error.
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Scale
Attention
Relevance
Confidence
Satisfaction
Total scale

Reliability Estimate
(Cronbach’s α)
0.84
0.84
0.81
0.88
0.95

Table 1. Course Interest Survey Internal Consistency Estimates (4)

Testing highlighted the validity of the course interest survey as a tool to measure
motivation as situation-specific and not generalized constructs. Significant correlation
was found between CIS scores and course grades but not overall grade point average.
Thus the survey was valid for the specific course but not a student’s overall learning
experience.

2.8 – SURVEY METHODS
Adapting the course interest survey to a clinical care construct will help assess
motivation in healthcare workers toward vaccinations in adults. It is important to
maximize the response rate of surveys to ensure broad and valid representation of the
sites and staff. Developing methods of survey design and distribution will be critical to
achieving the response rate needed.
A literature review of healthcare provider surveys from the first decade of the new
millennium revealed that response rates in surveys regardless of mode of delivery or
topic are low and appear to be declining (37). When performing survey research, it is
necessary to maximize the rate of return. There are good practices of survey research in
which the same guiding principles are repeated throughout the literature base.
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One of the practices identified in survey research is to conduct a pilot to identify
whether respondents understand the questions and instructions. The pilot group should
include respondents with characteristics similar to the target population. This is a critical
step to help ensure the survey is clear and asking the appropriate questions.
Survey research also highlights the importance of a cover letter that serves to
encourage participation as well as satisfy the requirements of informed consent (38).
‘The informed consent process involves three key features: (1)
disclosing to potential research subjects information needed to make an
informed decision; (2) facilitating the understanding of what has been
disclosed; and (3) promoting the voluntariness of the decision about
whether or not to participate in the research’ (39).
Obtaining informed consent is a necessary part of performing research in
accordance with the institutional review board (IRB) standards.
Understanding why healthcare professionals typically do not respond to surveys is
a critical step to increase response rates by minimizing any barriers. A recent study of
physician response rates in surveys identified lack of time, little perceived value of the
study, concerns about confidentiality, and biased questions as factors contributing to
lower response rates (40). Strategies that are incentive-based and design-based must be
employed to help mitigate these challenges. These strategies can be categorized as
sampling frame, mode of initial contact, respondent incentives, data collection mode,
instrument design, questionnaire length, and follow-up procedure (37). These are the
characteristics reviewed to help identify how to achieve response rates in excess of 60%.
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The mode of survey delivery can influence the rate of return. McLeod, et al (37)
found the majority of ‘successful’ surveys relied on mailing paper questionnaires. Paper
is perceived as superior to other modes of surveys such as phone or computer because it
is convenient and can be completed anywhere with just a pen or pencil. Paper surveys
can also be completed in between interruptions. For the surveys reporting at least 60%
response rates the use of mail for initial contact was more common than contact by email. These same surveys also used incentives in small amounts given to everyone at the
time the survey was delivered (37).
Every theory employed to explain survey participation describes the role of
incentives as critical (41). Incentives need not be monetary. Awards such as extra time
off or public recognition can still induce cooperation and motivate individuals who
otherwise would not have participated thereby increasing response rates. Reviews over
the years have found incentives to consistently be used in mail surveys and continually
increase response rates. Modest incentives were associated with higher response rates
with little difference realized with higher valued gifts (40). In general, response rates
increase as the size of the incentives increase; but, they do so at a declining rate (41).

2.9 – INTERVIEW METHODS
A primary method of qualitative research is the qualitative interview. There are
three main types of qualitative interviews: structured, semi-structured, and in depth (42).
Structured interviews involve asking consistent questions typically with a structured
questionnaire. Some would argue that structured interviewing is not considered
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qualitative research, but no interview is completely void of structure. A general structure
is necessary to assure that the information collected in the interview addresses the
research question. Semi-structured interviews are those that ask open-ended questions
while in-depth interviews cover one or two topics in great detail with additional questions
being asked based on previous answers. The objective is to discover what the
interviewee knows within their own context and framework. It is important to see the
research topic from the perspective of the interviewee and understand why they have this
perspective (43).
There are four main steps in the qualitative interview process: [1] define the
research question, [2] craft the interview guide, [3] recruit participants, and [4] conduct
the interview (43). It is important to clearly define the research question being
investigated. The goal should be to ask participants to describe a particular topic not to
quantify the individual’s experience. Developing the interview guide is an essential step
that is sometimes overlooked. It is important to develop core questions that will help
define the topic to be covered (42). Listing topics and adding probes can be helpful ways
to develop an outline for the interview.
Statistical representation is not typically used in qualitative work (42). There are
not well defined rules for determining sample sizes. Consideration should be given to the
amount of time it takes to conduct the interviews and the resources available (43). It is
important that prior to conducting the interview that participants are assured of their
confidentiality.
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During the interview, it is important to maintain control, avoid common pitfalls,
and avoid biasing the results (42). Asking the right questions and giving the appropriate
feedback is essential in maintaining control of the interview and learning the necessary
information. Interruptions and distractions should be avoided and the interview should
be conducted in a place that limits exposure to these impediments. It is also important to
avoid jumping from one subject to another, asking leading questions, and presenting
one’s own perspective during the interview. To help check for understanding it may be
necessary to repeat back answers given by the interviewee.
Recording methods for qualitative interviews can include taking detailed notes at
the time of the interview, taking shorthand notes and documenting for details after the
interview concludes, documenting all notes after the interview has ended, or using a
recording device (42). Qualitative research involving conversations with subjects should
consider the use of audio-taping and video-taping interviews or focus groups to help
enhance any note taking. While these techniques can be helpful additions to standard
note-taking, they are not necessary and should be carefully considered based on length of
interview, resources available to analyze the media, and the preference of the interviewee
(44).
Analysis of qualitative interviews can be conducted in various ways. Quasistatistical methods convert textual data into quantitative data to be used in formal
statistical analysis. The template method involves creating an analysis guide or
‘codebook’ based on the number, category, or themes relevant to the research topic.
Editing is a technique that involves rearranging the transcript from the interviews into a
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summary that eventually reveals ‘interpretive truth’. Lastly, immersion involves
researchers immersing themselves in the research topic and producing findings through
analytic reflection (43).
Review of the literature in the field of medicine, behavior science, and informatics
provided insights into the research problem this study is exploring. Information related to
health information technology, preventive services, translational research, evidence-based
medicine guidelines and their clinical adherence, theoretical frameworks and ultimately
the ARCS framework is necessary to providing a better understanding to the components
of this study.
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CHAPTER 3 – RESEARCH METHODS
This chapter will explain the methodologies utilized in this research study. It will
provide an overview of the research design, population and setting. That will be followed
by each specific aim with its own description of methods used.

3.1 – RESEARCH DESIGN
This is a mixed method study employing both quantitative and qualitative
research methods to investigate motivational factors that contribute to the success of
offering adults pneumococcal, influenza, and pertussis vaccinations in primary care,
outpatient clinics. Aim 1 employs quantitative methods of data analysis to compare rates
of offering vaccinations for pneumococcal, influenza, and pertussis to eligible adults
across regional primary care clinic sites and to obtain patient demographic characteristics.
Survey quantitative methods are used in Aim 2 to adapt the ARCS (Attention, Relevance,
Confidence, and Satisfaction) framework to a clinical care construct survey and assign a
score to each domain to explore motivation of the staff in each regional primary care
clinic site related to offering vaccinations to adults. For Aim 3 qualitative methods are
used to investigate any additional factors such as site procedures and processes outside
the motivational model that may further explain variance in rate of offering vaccinations
to adults through interviews with clinic staff. Quantitative data analysis is utilized in
Aim 4 to develop a model to determine how motivational or procedural factors contribute
and help explain variation in adherence to guidelines for offering vaccinations.
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3.1.1 – Setting
The setting of this study was an integrated health care system located in a city
with a population of approximately 100,000. This city is situated about one hour outside
a large, metropolitan area in the Midwest. The healthcare organization has two multispecialty clinics located in the city. In addition there are ten satellite primary care clinics
located in the surrounding communities. These offices are located in smaller, more rural
towns 10 to 45 miles from the main offices with populations of 1000 to 6000 residents.
For purposes of this study, only adult primary care areas such as family medicine
and internal medicine departments were included. Within the healthcare organization
there are fourteen family medicine and three internal medicine departments in thirteen
separate locations. The internal medicine and family medicine departments at one of the
main clinics located in the city operate ‘independently’ of each other. They have separate
check in desks located on different floors, use separate rooming staff, and potentially
follow processes and procedures developed individually for that area. The other sites that
have internal medicine and family medicine clinicians all utilize the same staff including
patient service representatives and rooming staff. In addition, these clinics have patients
checking in and out of the same location and processes are consistent within these sites.
For this reason, twelve separate locations/departments called sites were included: one
internal medicine and one family medicine department from one multi-specialty location
and combined internal medicine and family medicine departments from each of the other
11 sites. The thirteenth site was utilized as a pilot group because the site is very small
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with only one clinician, one rooming staff, and one receptionist making assurance of
confidentiality difficult.

3.1.2 – Participants
Participants in this study included both patients and staff. Patients with
completed appointments in primary care between 9/1/2013 and 3/31/2014 were the
subjects of Aim 1 – determining the rates of offering vaccinations for pneumonia,
influenza, and pertussis and obtaining patient demographic characteristics. Specifically
adults age eighteen years and older at the time of the appointment with a clinician
(physician assistant, advanced practice nurse, or physician) were included. Certain
exclusions were made based on appointment type. A complete listing of these can be
found in Appendix B and are further explained later in this chapter.
For Aim 2 – motivation survey – participants included staff from all primary care
sites (family medicine and internal medicine) in the organization. Clinicians (physicians,
nurse practitioners, and physician assistants), rooming staff (medical assistants, licensed
practical nurses, and registered nurses), and patient service representatives (receptionists)
were all asked to participate. Laboratory and imaging staff were excluded. For Aim 3 –
staff interviews, participants were selected from rooming staff with direct knowledge and
experience with the process of offering vaccinations to adults within each site. For
purposes of model development – Aim 4 used participants from the first three aims to
adapt an ARCS model for students to clinical care constructs examining process of
offering vaccinations to adults.
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3.1.3 – Institutional Review Board and State Law
Approval to conduct the study was obtained by the institutional review boards at
both the health care organization where the study took place and the University of
Minnesota. Approval letters can be found in appendices D and E. Also, this study was
conducted in accordance with Minnesota statues 144.651. Patients who refused general
research authorization were excluded from any part of the study.

3.2 –COMPARING RATES USING THE EHR METHODS
Aim 1 compared rates of offering vaccinations for pneumococcal, influenza, and
pertussis to eligible adults across primary care sites and obtained patient demographic
characteristics. Here, methods for data collection including query development, rate
calculation, and data analysis are explained. Additionally, steps for data validation and
comparison to national benchmarks are outlined.

3.2.1 – Data Collection – Query Development
Rates at which adults were offered the pneumococcal, influenza, and pertussis
vaccination were obtained by querying the electronic health record. Records were
obtained for patients who had an appointment with a primary care clinician at one of the
13 study sites between 9/1/2013 and 3/31/2014. To align with the organization’s
immunization policy certain appointment types were excluded from the study. A
complete list of excluded appointment types can be found in Appendix B. In general,
35

appointments related to workman’s compensation such as department of transportation
exams, work-related injuries, and business-requested physicals were excluded. These
appointments are covered under a corporate account and often have specific rules and
expectations for what services can be performed. They also fall outside the parameters of
the organizational policy being addresses in this study.

Additionally, patients presenting

for prenatal care, postpartum care, and for procedures such as suture removal, casting,
EEGs, or EKGs were excluded. This particular organization has additional policies that
outline specific guidelines for pregnant patients. These patients were excluded from this
study to remove the added complexity and variability of this patient population.
Procedural appointments are often nurse-only appointments and thus excluded as well
since they did not fall under the patient population outlined in the organizational policy.
General demographic information such as gender, age at the time of appointment,
race, ethnicity, language, and primary insurance status were included in the query results.
Race and language are examined independently as a great many of the minority
population in the Midwestern city where this research takes place emigrated from Africa.
Language is then a poor proxy for race as many native Africans tend to speak a variety of
different languages yet likely all identify themselves as black. The appointment date,
clinician, site, and appointment type were also included. Patients who refused general
research authorization as required by Minnesota statute 144.651 were excluded from both
the numerator and denominator.
Race was collected based on categories used by the Census Bureau. For the 2000
and 2010 census, the Office of Management and Budget approved the Census Bureau to
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use six categories of race: white, black or African American, American Indian or Alaska
Native, Asian, Native Hawaiian or Other Pacific Islander, and some other race (see
Appendix F). The vocabulary standards for representing electronic health information
utilize these same categories. This standard is adopted and required for all electronic
health records certified for meaningful use as part of the HITECH Act of 2009 which was
enacted to promote the adoption of health information technology (45).

3.2.2 – Rate Calculation
A rate for each of the vaccinations was established for each of the twelve sites.
Adult encounters with a completed appointment had five potential, mutually exclusive
outcomes of the visit related to offering vaccination:
1. The patient did not meet the criteria to receive a pneumococcal,
influenza, or pertussis vaccination
2. The patient had been immunized prior to the appointment and would
not be considered eligible
3. The patient was not immunized prior to the appointment, met the
criteria for the vaccination, and received the vaccination at the time of
the visit
4. The patient was not immunized prior to the appointment, met the
criteria for the vaccination, and refused the vaccination at the time of
the visit
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5. The patient was not immunized prior to the appointment, met the
criteria for vaccination, and there was nothing documented related to
administration or refusal of the vaccination.
Numbers (1) and (2) above would be excluded from the data set as these patients
should not have received a vaccination. Numbers (3) and (4) would be considered
“success” as it demonstrates that the clinical staff followed the policy and procedure and
offered the patient a vaccination for which they were due. (5) would be considered “nonsuccess” as it demonstrates that the clinical staff did not adhere to the policy and
procedure related to reviewing patients’ immunization status at every primary care visit
offering and documenting the vaccination when indicated.

3.2.2.1 – Denominator Criteria


Subject had a completed appointment with a primary care clinician
(physician, physician assistant, or nurse practitioner) between
September 1, 2013 and March 31, 2014.



Subject has no record of the immunization being up-to-date in the
health summary section of IEHR at the time of the appointment.
Examples of not being up-to-date would include no record of a flu shot
given within the flu season (September 1 through March 31) or no
record of a pneumococcal vaccination for patients over the age of 65.

Eligibility of vaccination was determined separately for each vaccination based on
criteria for immunization as outlined by the CDC in the organization’s policy. For
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pneumonia, a patient was determined to be eligible for the vaccination based on the
following:


At the time of the appointment, the patient was age 65 or older and had
not received the pneumococcal vaccination since turning 65.

--OR-

At the time of the appointment, the patient was between the ages of 18
and 64 and was in the “at risk” population as defined by the Centers
for Disease Control and Prevention (CDC) and the Prevention
Advisory Committee on Immunization Practices (ACIP) (46). The
timeframe in this study occurred prior to August, 2014 when the CDC
and ACIP released updated guidelines for the conjugated
pneumococcal vaccination for adults. This study followed the
recommendations prior to August, 2014.

Diagnosis codes were used to determine if a patient had a condition placing them
in the “at risk” category. A complete list of conditions and their associated diagnosis(es)
can be found in Table 2. In order to be certain a patient had the condition, the patient had
to have two instances of the diagnosis of the disease during the two years prior to the
appointment. This is a common method employed in several areas of research and
measurement collection to ensure that a patient truly has a medical condition, things were
not coded in error, inaccurately diagnosed, or coded as a “rule out” diagnosis (47,48).
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High-Risk Condition
Asthma
Diabetes
Cardiovascular Disease
Pulmonary Disease
Alcoholism
Chronic Liver Disease
Viral Hepatitis
Cirrhosis
Cerebral Spinal Fluid Leak
Chronic Renal Failure
Organ/Bone Marrow Transplantation
Sickle Cell Disease

ICD-9 Diagnosis Codes
493.00 – 493.92
249.00 – 250.93, 648.00 – 648.04, 775.1
410.00 – 414.9, 424.0 – 429.9
416.0 – 416.9, 491 – 496, 515 – 518.89
303.00 – 303.93
571.0, 571.3, 571.40 – 571.49, 571.8 – 572.8
070.0 – 070.9
571.2, 571.5, 571.6
349.31, 349.39, 349.81, 388.61, 997.09
585.9, 403.91
v42.1, v42.2, v42.3, v42.4, v42.5, v42.6, v42.7
282.60

Table 2. At-Risk Conditions for the Pneumococcal Vaccination and the Corresponding
ICD-9 Diagnosis Codes to Determine Eligibility for Vaccination (5)

The electronic health record utilized by the healthcare organization contains a
health indicator to document current tobacco use. If the patient’s current tobacco status
was “yes” at the time of the appointment, the patient was considered to be a smoker and
included in the at-risk population to be eligible to receive a pneumococcal vaccination.
For influenza, a patient was determined to be eligible for the vaccination based on the
following:


At the time of the appointment, the patient was age eighteen or over
and had not received an influenza vaccination

--AND-

At the time of the appointment, the patient did not have a documented
allergy to eggs.
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For the pertussis vaccination, a patient was determined to be eligible for the
vaccination if the patient was age eighteen or over at the time of the appointment and had
not received the pertussis vaccination since turning eighteen.

3.2.2.2 – Numerator Criteria


Patient received a vaccination at the time of the appointment



There is documented refusal of the vaccination at the time of the
appointment. Refusals are to be documented in the patient’s medical
record with a clinical message with the message type of
“Immunization Refusal” according to the organization’s policy.

Calculating the rate utilizing the method described above allowed for evaluation
of the adherence to the institutional policy for the process of offering vaccinations to
eligible adults in the primary care setting. Policy PTCR.3.58 titled Routine
Immunizations states that “At a minimum immunizations should be reviewed at every
primary care visit and the immunization may be given at any time indicated.” (See
Appendix C) Since the purpose of this research study was to explore the process of
offering adults vaccinations and not whether or not the adult received the vaccination,
data was analyzed from each visit and not at the patient-level. Patients were attributed to
a particular site based on the location of the completed appointment. The evaluation
reflected the number of encounters with patients and not the individual patients
themselves. The limitations with this method of analysis are that patients can and likely
will be attributed more than once within the data set. If a patient has multiple
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appointments with the same clinician or at the same site and has not been vaccinated the
individual encounters will all contribute to the denominator and/or numerator as
appropriate. Likewise, if a patient has multiple appointments in various clinic sites,
he/she will be included multiple times. The advantage of this method of analysis allows
for better review of the process and not the individual. Since the policy states that
immunizations are to be assessed at every primary care visit, it is appropriate to analyze
the data at the visit-level and not the patient-level. After receiving a vaccination, the
patient is no longer considered eligible and any additional visits are excluded and do not
add to the numerator or denominator. Those patients refusing vaccination should be
offered the vaccination at any subsequent appointments as stated in the policy.

3.2.3 – Data Analysis and Validation Methods
A random sample of query results were obtained by using the RAND() function in
MS Excel. The records were sorted in ascending order by their randomly generated
number. Subsequently, the top 50 records were reviewed for accuracy. Results were
validated for patient demographic information including sex, language, race, ethnicity,
insurance status, and age at the date of appointment. Additional items in the electronic
health record were reviewed to validate vaccination eligibility including diagnoses and
smoking status to indicate at risk conditions for the pneumococcal immunization. Other
factors affecting eligibility including allergies to eggs, prior vaccinations, and
documentation of patient refusal were all validated. Eligibility status and administration
of the vaccinations of interest were verified for each of the 50 records.
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Data analysis was performed to investigate variables associated with successfully
offering influenza, pertussis, and pneumococcal vaccinations to eligible adults. Since the
dependent variable was binary and there were several categorical independent variables,
multiple logistic regression was used (49). The binary dependent variable was the
success of being offered the vaccination. Independent variables analyzed included age,
gender, site, race, ethnicity, language, and primary insurance. These variables were
categorical and non-hierarchical.
SAS IML Studio 13.1 (50) was the statistical software package used to perform
data analysis. For purposes of exploring factors influencing the success of offering
vaccinations across sites, univariate logistic regression analysis, wald chi square, and
multiple logistic regression analysis were used. Wald chi square approximately follows a
chi-square distribution with (R – 1)(C – 1) degrees of freedom for large samples (51).
This statistic tests for independence of the row and column variables in two-way tables,
taking into account the complex survey design. Wald chi square is the preferred method
when analyzing several parameters and when the number of observations is large (52).
Initially, patient demographics such as gender, age, ethnicity, race, language, and
primary insurance status were analyzed individually to determine their interaction with
successful offering of vaccinations. Then these same characteristics were explored in a
multiple logistic regression analysis model. The model was refined removing
insignificant factors and re-run to ensure previous significant factors remained so. This
process was repeated until the only factors left in the model were significant for success
of offering vaccinations. Site was then added to the model as an additional independent
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variable to determine if statistically significant variance in success of offering of
vaccination rates existed between sites regardless of any differences in patient
demographic characteristics.
Encounter data was used throughout the data analysis as this research study was
focused on the process of offering vaccinations and not individual vaccination rates of
patients. Individual patient rates were calculated only to help benchmark against national
and state vaccination rates. Encounter data was used for all additional analysis in this
research.
A goodness of fit test, Hosmer-Lemeshow, was performed for each multiple
logistic regression model for each vaccination. The Hosmer-Lemeshow goodness of fit
test is used for logistic regression of a binary outcome variable with multiple covariates.
It is used to calibrate the goodness of model fit to current data; not to predict new results
(53). A chi-square and corresponding p-value was calculated using the SAS statistical
software package. A low p-value (< 0.05) indicates a lack of fit but conveys no
information as to what covariate is responsible.

3.3 – MOTIVATION SURVEY METHODS
Aim 2 explored the vaccine-related motivation of the staff in each of the primary
care clinic sites utilizing a motivational model and adapting a motivational instrument
designed for students into a clinical care construct assessment tool. Motivational model
and tool selection are reviewed and explained below. Adaptations of the motivational
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survey from student instruction to clinical care construct including its distribution and
scoring are also presented in the section.

3.3.1 – Motivational Model
The ARCS (Attention, Relevance, Confidence, and Satisfaction) framework is a
motivational model developed by Keller (4). The four domains that comprise its title
were developed by a thorough review of literature that revealed four common themes.
Keller’s extensive literature review allowed for the development of a framework that
synthesized previous work in the field of motivation. The result is a robust model with
four domains – attention, relevance, confidence, and satisfaction, each with subcategories
to help further explore and define motivation.
Included in Keller’s research are tools to help assess motivation to a specific
course or educational topic within each of the four domains. Originally designed for
evaluating a learner’s motivation to develop design strategies for improving education,
the tools were designed to assess a specific construct rather than overall motivational
beliefs. This design aspect makes it ideal for adapting to different specific theme or
concept. This model was chosen for its completeness, its inclusion in other research
studies in the healthcare field, and its adaptability to different constructs.

3.3.2 – Motivational Survey Tool
For purposes of this study, the course interest survey (CIS) was the instrument
tool selected from the measurement tools designed to assess motivation within the ARCS
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framework. This survey was selected over the instructional material motivational survey
(IMMS) to measure motivation because the IMMS tool is designed to measure
motivational attitudes toward self-directed instructional material. For example, one of
the IMMS’ major design elements is to highlight boredom and lack of stimulation
associated with self-paced study. These elements are not a good a fit compared to the
CIS tool.
The CIS has thirty-four items designed to address the four domains of the ARCS
model: attention, relevancy, confidence, and satisfaction. Each domain contains
approximately the same number of questions – eight for attention, nine for relevance,
eight for confidence, and nine for satisfaction. The responses to each item are identical:
Not True, Slightly True, Moderately True, Mostly True, or Very True.
The survey was adapted to fit this research study. Phrases such as “this course”
and “this lesson” were replaced with “making sure my adult patients are immunized”.
The word “instructor” was replaced with “this organization” and “students” were
replaced with “staff”. See Table 3 for original constructs from Keller’s original course
interest survey (4). Cognitive interviewing was conducted with a pilot site to assess
appropriateness of word replacement. Further discussion and results of this pilot testing
and the final adaptation of the course interest survey into the clinical care construct
survey (CCCS) can be found in the results section of this paper.
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#
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

Original Questions of Course Interest Survey
The instructor knows how to make us feel enthusiastic about the subject matter of
this course
The things I am learning in this course will be useful to me
I feel confident that I will do well in this course
This class has very little in it that captures my attention
The instructor makes the subject matter of this course seem important
You have to be lucky to get good grades in this course
I have to work too hard to succeed in this course
I do not see how the content of this course relates to anything I already know
Whether or not I success in this course is up to me
The instructor creates suspense when building up to a point
The subject matter of this course is just too difficult for me
I feel that this course gives me a lot of satisfaction
In this class, I try to set and achieve high standards of excellence
I feel that the grades or other recognition I receive are fair compared to other
students
The students in this class seem curious about the subject matter
I enjoy working for this course
It is difficult to predict what grade the instructor will give my assignments
I am pleased with the instructor’s evaluations of my work compared to how well I
think I have done
I feel satisfied with what I am getting from this course
The content of this course relates to my expectations and goals
The instructor does unusual or surprising things that are interesting
The students actively participate in this class
To accomplish my goals, it is important that I do well in this course
The instructor uses an interesting variety of teaching techniques
I do NOT think I will benefit much from this course
I often daydream while in this class
As I am taking this class, I believe that I can succeed if I try hard enough
The personal benefits of this course are clear to me
My curiosity is often stimulated by the questions asked or the problems given on
the subject matter in this class
I find the challenge level in this course to be about right: neither too easy not too
hard
I feel rather disappointed with this course
I feel that I get enough recognition of my work in this course by means of grades,
comments, or other feedback
The amount of work I have to do is appropriate for this type of course
I get enough feedback to know how well I am doing

Table 3. Statements from the Original Course Interest Survey Developed by Keller (4)
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3.3.3 – Motivational Survey Distribution
For purposes of this study, the clinical care construct survey in paper form was
distributed via interoffice mail along with a cover letter to include explanation of the
study and to act as implied consent. This was achieved by including a statement
indicating that completion and return of the survey implied consent to participate in the
research. See appendices G and H for the distributed cover letter and final clinical care
construct survey.

3.3.3.1 – Participants
The clinical care construct survey was sent to 145 staff members. The survey
went to receptionists (n = 33, 23%), rooming staff which includes registered nurses,
licensed practical nurses, and medical assistants (n = 64, 44%), and clinicians including
physicians, advanced practice nurse, and physician assistants (n = 48, 33%) in twelve
different sites covering all primary care areas within the organization. 127 surveys went
to women (88%) and 18 (12%) went to men. The number of surveys sent to each site
ranged from seven to twenty-six.
After the feedback received from the pilot site, the value of including the
receptionist in the survey was re-evaluated. This was considered further by exploring
what role a receptionist could play in offering vaccinations to adults. Taking into
consideration that receptionists often prepare paperwork in advance of appointments that
can include vaccination history forms and vaccination information sheets, the motivation
of the receptionist to offer vaccinations to adults could play a role in the overall success
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of a site based on the attention paid to the completion of this paperwork. They are also
necessary in helping answer any questions patients have during the completion of these
forms and ensuring they get to the rooming staff (RNs, LPNs, MAs) for documentation in
the electronic health record. Therefore, it was ultimately decided to include the patient
service representatives in the survey, but to categorize participants by job class (clinician,
rooming staff, or patient service representative) to account for differing impact of the
staff by their role.
The survey itself was pre-populated with a blinded code representing the site (Site
1-12) of the respondent. An additional blinded code indicated their position category –
patient service representative, rooming staff, and clinician.

Each site was associated

with a unique alphanumeric code; each position category was associated with a separate,
unique alphanumeric code. These codes were placed on each survey based on who and
where it was being mailed. Including these codes on the survey itself eliminated the need
to rely on the participant to self-report this information. This process ensured that all
returned surveys would have an identifiable site and job position which was critical to the
data analysis phases of this research study. The blinded code helped assure
confidentiality to participants. The actual site name and its code translation were
maintained in a separate spreadsheet and not referenced during the survey data entry.

3.3.3.2 – Mode of Survey Administration
A paper survey was chosen over methods such as phone or electronic surveys for
several reasons. A phone survey was simply not practical. Calling 145 people
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individually and conducting the survey via phone would have proved too time-consuming
with the limited resources available. Also a phone study would have not preserved the
caller’s anonymity since there would have been direct contact between the researcher and
the participant. In addition, attempting to reach 145 staff, especially 48 clinicians, in the
midst of a busy practice with full patient schedules would have proved futile. A survey
conducted over the phone would have also demanded a more formal consenting process
adding additional minutes to an already time-constrained process.
A computer survey would have been convenient to distribute as well as
potentially eased the burden of data collection and analysis. Within this organization,
however, historically computer surveys have had minimal success. Staff members have
previously been asked to complete an employee satisfaction survey as well as a patient
safety survey online with response rates less than 50% and 30% respectfully. As a
researcher, this similar sample of participants was surveyed for a study conducted to
satisfy the requirements for a master’s degree. Using a paper survey, the rate of return
was 57% overall, 71% for clinicians and 33% for rooming staff when sent to all staff
working in all inpatient and outpatient areas including all specialty and primary care sites.
Therefore, a mailed, paper survey was considered a tested, reliable method.

3.3.3.3 – Incentives
Two Ghirardelli chocolate squares were included in the mailing to encourage staff
to complete and return the survey. The decision was made to go with a small, nonmonetary token. A similar incentive was provided for a previous survey that yielded an
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overall rate of return of 57%. The organization also expressed concerns sending cash
incentives interoffice mail. For this unfunded study, chocolate squares were a much
more economical choice with the expectation of still yielding an adequate response rate.

3.3.4 – Motivational Survey Pilot
A pilot site was utilized to help ensure the adaptation of the CIS to the CCCS was
successful by verifying the clinical care construct survey questions were clear. The pilot
site was also used as an opportunity to ensure clarity of the cover letter and implied
consent. The pilot site was chosen from one of the thirteen original clinic sites. Since the
pilot site chosen only had one clinician, one rooming staff, and one patient service
representative maintaining confidentiality of response by site and job classification would
not have been possible. All three members of the site were asked if they would be
willing to participate as a pilot study for the research. All three agreed.
To minimize disruptions, s convenient date/time was scheduled to meet all three
participants at their clinic during a time when patients would not be present. All three
staff members were given the cover sheet and asked to read it. They were asked to be
critical of any areas that were unclear or would require further explanation. All three
agreed that the cover letter seemed very straight-forward and informative. They had no
questions, concerns, or hesitations with proceeding. All understood that by completing
and returning the survey, they were providing consent to participate in the research study.
During the pilot, participants were asked to think aloud as they were taking the
survey. Adjustments were made to the survey based on feedback received from the pilot.
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The final version of the clinical care construct survey (CCCS) developed after input form
the pilot site can be found in the results section 4.3.2 of this paper.

3.3.5 – Motivational Survey Tracking
The mailed envelope included the cover letter, survey, return envelope, and the
chocolate. The return envelope was self-addressed to the organization’s research
department and contained a numeric code unique to each survey. A spreadsheet was
developed with each staff member’s name and their corresponding numeric code. The
administrative assistant in the research department collected all returned surveys and
checked off each one by its unique numeric code. The survey was then removed from the
envelope and set aside and the envelope discarded. This process helped maintain
confidentiality of the participants as the researcher was unable to match surveys to
specific respondents. The only identifiers on the survey were the blinded, alpha-numeric
codes for the site and job category. These codes were maintained separately and only
referenced during the data analysis phase. Surveys were collected once a reasonable
amount had been returned via direct notification of the research administrative assistant
to the researcher.
Two and one half weeks after the original survey was distributed, the spreadsheet
documenting the returned surveys was referenced. Staff, who had not yet responded to
the first mailing, were sent a second survey three weeks after the initial survey was
distributed. The second mailing included the cover letter, clinical care construct survey,
and the return envelope with the same unique numeric code. Any additional surveys
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returned, were once again marked off on the spreadsheet by the research department’s
administrative assistant. Surveys received up to two months, or 60 days, after the date of
the first mailing were included in the data analysis.

3.3.6 – Motivational Survey Scoring Methods
Responses from returned surveys were entered into an Excel spreadsheet
including the codes for site and job category. Among the 32 clinical care construct
survey questions, nine were stated in a negative manner requiring responses to be
reversed prior to data entry and scoring. Data was entered for the reversed items thusly:
5=1, 4=2, 3=3, 2=4, 1=5. Scoring was calculated as an average for each domain for each
survey by summing the responses and reversed responses in the domain and dividing by
the number of answered questions within that domain. This method was chosen for two
reasons. Using the average scoring method allows for a clearer picture of results across
domains with different number of questions. Also, if surveys were returned with
unanswered questions, the scores from the answered statements could still be used. This
allows for the inclusion of surveys with missing data.
Any surveys with more than half of the statements unanswered were considered
incomplete and were not included in the data analysis. Any domain with three or more of
the questions unanswered was considered incomplete and results from that domain were
not included in the research results. In Keller’s research, and others using his framework,
there is no mention of handling missing data. For purposes of this study, three was
chosen as the cutoff because the smallest number of questions in a single domain is six.
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Missing data from three questions in that domain would be half of the questions and
might skew the results by not accurately representing the participants’ true motivation.
Other domains from the same person’s survey were included if they met completion
criteria.

3.4 – STAFF INTERVIEW METHODS
Aim 3 used interviews with the clinical staff to investigated any additional factors
such as site procedures or processes not assessed by the motivational model that may
have further explained variance in rate of offering adults vaccinations. This section
highlights the interview method chosen and its rationale, and explains the participants
chose, the interview framework, form and pilot study used to help improve the interview
process. Finally a summarization of data and analysis of framework is presented.

3.4.1 – Interview Participants
To gain a better understanding in the variability recognized in the analysis of
rates, interviews were conducted to determine process and procedures in the various sites.
Individuals representing eight unique sites were interviewed.
An e-mail was sent to each site’s nursing supervisor requesting the name of at
least one person most closely associated with and knowledgeable about the immunization
process at their specific site for invitation to be interviewed. The e-mail explained the
purpose of the research study as well as details of the interview including anticipated
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interview duration, compensation offered, confidentiality of responses, and right of
refusal.
All twelve supervisors responded back with names of individuals to potentially
interview. The twelve individuals were contacted via e-mail. The e-mail content can be
found in Appendix I.

3.4.2 – Conducting the Interview
For those agreeing to be interviewed, convenient meeting dates and times were
scheduled in a comfortable location based on the interviewee’s preference. Three general
interview questions were distributed prior to the interview to give the individuals an
understanding of what questions would be asked. The questions were:


Describe your process for identifying patients who need vaccination
and have an appointment with a clinician.



Describe your process for patients who indicate they have had a
vaccination outside of your organization.



Describe your process for offering vaccinations for patients with
appointments.

The broad questions were designed to allow the interviewee the freedom to explain
the process in his or her own words. The goal was to help reduce the likelihood of asking
leading questions. Understanding how they are aware that a patient is due for a
vaccination is key to help explain proper identification of eligibility. Offering
vaccinations relies on the fact that healthcare staff know when an adult patient is eligible
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to receive a vaccination including identifying vaccinations given outside the organization.
An outside vaccination can be considered one given anywhere other than the healthcare
organization. All sites within the healthcare organization utilize the same medical record.
Any vaccinations given within any of the sites would appear in the immunization history
section of the patient’s electronic health record. Those given elsewhere require querying
the patient or the electronic state-wide immunization registry (Minnesota Immunization
Information Connection - MIIC) (54). An adult patient may receive a vaccination at a
retail pharmacy, another healthcare facility or at work. Understanding how staff handle
inquiring about outside vaccinations in addition to is important to understanding
eligibility determination appropriately.
Each interviewee was given a consent form (see Appendix J) to read and sign
prior to beginning the interview. Questions related to the consent, the interview process,
or the study itself were answered. After the consent was signed, participants were
reminded that the interviewer was not acting as an agent of the organization but rather a
principal investigator in a research project approved by the institutional review boards of
both the organization and the University of Minnesota. Interviewees were assured that
any information they shared would be considered confidential and included anonymously
in the research findings. Each was told nothing would be shared directly with their
supervisor or anyone at the organization and their name would never be included in any
report of publication. Each interviewee was then asked to think about the immunization
process specifically for adults in their site for the timeframe of 9/1/2013 to 3/31/2014
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The interview began with asking the three general questions sent to interviewees
prior to the meeting. The interviewee was allowed to describe the process in his/her own
words and this was documented using the person’s exact words. Follow-up questions
were asked to ensure sufficient detail was obtained to allow for comparison across sites.
The interview continued following the same process with the next general question and
its related follow-up questions. All responses given were documented by the interviewer.
If any comments were unclear, additional clarification was sought to ensure accurate
documentation. A complete list of follow-up questions is provided in Appendix K.

3.4.3 – Documenting the Interview
For this research study, video-taping was impractical and not viable in the
locations the interviews took place. Given the limited time and resources available and
the level of discomfort audio-recording can evoke, audio-recording was also not feasible
(44).

Thorough notes were documented during the interview and verified with the

interviewee at the end of the time.
An interview documentation form was developed to allow for consistent data
collection from each interview. A form was used in place of any video or audio
recording to help maintain a comfortable environment for the participant. Careful notes
were taken during the interview that was designed to be more conversational than formal.
These notes were reviewed with each individual at the end of the interview to verify
accuracy. The form itself captured answers to specific questions for every interview and
allowed for the documentation of general comments to be used to identify themes or
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constructs of comments not obtained by detailed questions. See section 3.4.4 for a more
thorough explanation of the systems analysis process used to interview participants and
evaluate responses.
Written notes were typed into a spreadsheet. Specific follow-up questions were
documented discretely to allow for more strict comparison. General comments were also
documented to refer back to later during analysis as needed. Any common themes
identified in general comments were converted into a specific “indicator” to allow for
discrete data elements to be captured and aid in the data analysis process.
Interview notes were then reviewed to verify that the Routine Immunizations
policy PTCR.3.58 was being followed on a consistent basis at adult primary care visits.
Notes were examined to see if staff members in each of the sites were aware of the policy
and believed they were in compliance with it. This research study relied on awareness of
this policy and a sense that personnel at each of the sites believed they were in
compliance with it. Staff at sites that failed to have any knowledge about this policy or
believed they were in compliance with it may provide a limitation of this study. Please
see the limitation section for further details.

3.4.4 – Systematic Interview Analysis
To accurately obtain information from the interviews, a document was developed
to guide probing questions and gather data consistently (see Appendix K). This
document ultimately served several purposes. It provided further structure to an
interview with open-ended questions to guide the interviewer to ask for more details. It
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also ensured that answers were collected for each area of procedures and processes being
studied in this research. The document allowed for a way to easily document answers
during the interview in a consistent format and facilitated ease of taking notes. This type
of framework was also well-suited for a systematic analysis of interview results across
sites. Answers documented during the interview were entered into a spreadsheet to
provide a comparison across sites.
The framework was developed by reviewing the organizational policy and
ensuring that critical procedures within that policy were known and being followed.
Additionally, specific questions were considered that would help explain the questions in
this research study. It was necessary to understand variability among sites related to
adherence to policy to help ultimately explain the factors that may be contributing to
offering vaccinations to adults.

3.4.5 – Interview Pilot
Staff from the previously used pilot site also utilized helped review the interview
process and questions. The pilot site was chosen from one of the thirteen original clinic
sites. Since the pilot site chosen only had one clinician, one rooming staff, and one
patient service representative maintaining confidentiality of response by site and job
classification would not have been possible. The registered nurse (rooming staff) was
asked to participate in the interview process and she agreed.
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3.5 – MODEL DEVELOPMENT METHODS
Aim 4 sought to develop a model to determine how motivational and/or
procedural factors contributed and helped explain variation in adherence to guidelines for
offering vaccinations to adults. Patient characteristics and offering vaccination success
from Aim 1 were combined with motivational ARCS scores from Aim 2 to build this
model. Additionally, the responses of the staff interviewed at each site were considered
when analyzing the final data model to evaluate the clinical care construct survey results
to describe variation in the success of offering vaccinations to adults.
Multiple logistic regression was used to explore how and if the domains of the
modified ARCS model (Attention, Relevance, Confidence, and Satisfaction) was
associated with offering adults vaccines across the surveyed sites. SAS IML Studio 13.2
(50) was the statistical package used. Statistically significant patient demographic factors
from Aim 1 and the average score in each of the ARCS domains were the independent
variables. The success of offering vaccinations to adults for each of the vaccines studied
was the binary dependent variable. The average score for each domain was a
characteristic of the site; therefore, site itself was not included in the multiple logistic
regression. The independent variables were categorical and non-hierarchical.
Initially, univariate logistic regression analysis was performed on the interaction
of the average scores in each ARCS domain from Aim 2 for all surveyed and for each job
category with the success of offering influenza, pertussis, and pneumococcal vaccinations
to adults. Similarly, these domain score results were put into a multiple logistic
regression model to help explain success of offering vaccinations. Ultimately, patient
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demographic factors identified as statistically significant in Aim 1 were used to form the
final model of patient demographic characteristics and average ARCS domain score
results to help explain success of offering of vaccinations.

Methodologies employed in this research have been explained including the
setting as well as the population of both patients and staff. In addition, methods used to
evaluate specific aims were described. Results and findings of the methods used in
researching the four aims of this study will now be discussed.
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CHAPTER 4 – RESULTS
In this section, results are presented for each of the four aims. It begins with
overall patient population findings. Demographic characteristics of the adult patients
such as race, ethnicity, language, primary insurance status, and age are examined. The
population of staff and the sites they represent are also presented. Findings are described
for each specific aim being explored in this research study.

4.1 – SUBJECT/SITE CHARACTERISTICS
Between 9/1/2013 and 3/31/2014 there were 40,950 primary care appointments
that included patients with no documented refusal of research authorization. Based on
appointment type (see Appendix B), 3,480 encounters were excluded. The result is
37,470 primary care encounters made by 22,131 individual adult patients evaluated for
vaccination eligibility and whether a vaccine was offered or not. This study counted
eligible encounters, not the individual patients, for each vaccination separately. To put
the results into the context of the patient and clinical staff, an overview of each group is
provided. Later, the findings for adult patient encounters for each individual vaccination
will be discussed separately.

4.1.1 – Patient Encounters
Of the original encounters, 26,603 (71%) of the primary care appointments had
patients seen who required at least one influenza, pertussis, or pneumococcal,
vaccination. The patients at these encounters did not receive the vaccination prior to the
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appointment and met the criteria as stated in the vaccination guidelines. The remaining
10,867 (29%) encounters either did not meet the criteria to receive a vaccination or had
previously been immunized prior to the appointment date. The ineligible encounters
were excluded from further data analysis. Table 4 shows the number of encounters and
the number of vaccinations (influenza, pertussis, and/or pneumococcal) the adult patient
was eligible to receive at each encounter.

Number of Eligible
Vaccinations at Each Encounter
0
1
2
3

Number of
Encounters
10,867
14,836
8,911
2,856

%
29.00%
39.59%
23.78%
7.62%

Table 4. Number of Encounters with the Number of Eligible Vaccinations

4.1.1.1 – Sex
Demographic characteristics of patients were counted to help in the univariate and
multiple logistic regression analyses discussed later in this chapter. For purposes of this
study, only male and female genders were used. No patients identified themselves as
unknown or with a mixed gender. Table 5 shows the number of male and female patient
encounters and individual adult patients with appropriate primary care appointments
during the study timeframe.
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Sex
Female
Male

Encounters
Number
%
22,284
59.47%
15,186
40.53%

Individual Patients
Number
%
12,740
57.57%
9,391
42.43%

Table 5. Number of Encounters and Individual Patients by Sex

4.1.1.2 – Race
For analysis purposes, certain demographic elements were grouped based on
prevalence in the original data set. Certain race categories such as native Hawaiian, other
Pacific Islander, and American Indian had less than 100 encounters each. They were
combined with individuals listed in the category of “other race” for a total of 535
encounters. Table 6 shows the original counts by race and the combined numbers for all
encounters with the grouped categories.
Additionally, for purposes of this study, patients could decline or refuse to
provide their race information. These patients (91) were combined with patients whose
race status was unknown (854). A documented race of “unknown” is used for patients
who are unaware of their race. 113 patients identified themselves as American Indian or
Alaska Native, Native Hawaiian, or Other Pacific Islander. These patients were grouped
with the 422 patients that did not identify with any races provided by the Census Bureau
(55). See Appendix F for further explanation and definitions of race categories. For
purposes of this study, then, there were 5 categories of race used during the analysis
phase of aims one and four.
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Original Races

# of
Encounters

Asian
Black or African American
American Indian/Alaska Native
Native Hawaiian
Other Pacific Islander
Other Race
Decline
Unknown

663
1006
82
20
11
422
91
854

Grouped
Race
Name
Asian
Black
Other
Other
Other
Other
Unknown
Unknown

White

34321

White

663 (1.77%)
1006 (2.68%)

# of
Individual
Patients*
404 (1.83%)
545 (2.46%)

535 (1.43%)

295 (1.33%)

945 (2.52%)

706 (3.19%)

34,321
(91.60%)

20,181
(91.19%)

# of
Encounters

Table 6. Original Race Categories and Number of Corresponding Encounters; Grouping
of Original Race into Broader Race Categories and Number of Corresponding Encounters
* Some individuals had more than one encounter

4.1.1.3 – Ethnicity
Grouping of ethnicity also follows the standards put forth by the Office of
Management and Budget – “Hispanic or Latino” and “Not Hispanic” (55). The
encounters used for Aim 1 of this research study had 36,328 (97%) of patients at these
encounters identifying themselves as “Not Hispanic” and 496 (1.3%) identified
themselves as “Hispanic or Latino”. Additionally, 646 encounters (1.7%) reportedly did
not know their ethnicity and were classified as “unknown”. Table 7 shows the number of
encounters and the number of individual patients in each of the ethnicity groupings.
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Ethnicity
Hispanic or Latino
Not Hispanic
Unknown

Encounters
Number
%
496
1.32%
36,328
96.95%
646
1.72%

Individual Patients
Number
%
305
1.38%
21,371
96.57%
455
2.06%

Table 7. Number of Encounters and Individual Patients by Ethnicity

4.1.1.4 – Language
Adults making primary care encounters at the health care organization reported
thirty-one different primary languages. The majority (35913, 96%) spoke English. Two
groups had numbers near or above 1% - Somali and Spanish. All additional languages
were categorized as “other” and combined with the original 476 patient encounters that
did not identify with any of the languages listed. Even though Somali and Spanish
represented a small portion of the patient encounters they were maintained in the
grouping since they comprise a significant portion of the geographical patient population.
The language categories of English, Other, Somali, and Spanish were used as the
language categories in this research study. Table 8 displays the number of adult patient
encounters and individual patients in each of the language groupings.

Language
English
Somali
Spanish
Other

Encounters
Number
%
35,913
95.84%
379
1.01%
289
0.77%
889
2.37%

Individual Patients
Number
%
21,207
95.82%
185
0.84%
175
0.79%
564
2.55%

Table 8. Number of Encounters and Individual Patients by Language

66

4.1.1.5 – Insurance Status
Insurance status is summarized as financial class and was also collected for each
of the primary care encounters. These were categorized into four areas – private pay,
Medicare, medical assistance (Medicaid), and self-pay. The categorization looked only at
primary insurance. Private pay was classified as any insurance the patient had outside of
Medicare or Medicaid. Third party carriers such as Blue Cross Blue Shield,
HealthPartners, Medica, etc.… were all considered private pay. The breakdown of
primary care appointments and individual patients by insurance status can be seen in
Table 9.

Insurance Status
Medical Assistance
Medicare
Private Pay
Self-Pay

Encounters
Number
%
5737
15.30%
12,431
33.18%
16,092
42.95%
3210
8.57%

Individual Patients
Number
%
3033
13.71%
6359
28.73%
10,727
48,47%
2012
9.09%

Table 9. Number of Encounters and Individual Patients by Insurance Status

4.1.1.6 – Age
Age was calculated by determining how old the patient was at the time of their
appointment. Patients were grouped into age categories for ease of data analysis: 18-29,
30-49, 50-64, 65-74, 75-84, and 85 and older (see Figure 2). The cut off for these
categories were chosen based on the distribution of individual ages, similar cut off points
in other similar studies, and to line up with age requirements for certain vaccinations and
other preventive health services.
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During the research study period, 115 people transitioned into a different age
group category with 52 reaching the age of 65. This is significant because these patients
who would have otherwise been ineligible to receive the pneumococcal vaccination
became eligible during the timeframe reviewed in this research study. This further
illustrates why it was important to review each encounter and not individual patients.
Reviewing encounters allowed for the evaluation of a patient’s change in age grouping
and vaccination eligibility during the study period as age was calculated individually at
the time of each encounter.

Figure 2. Number of Encounters/Individuals by Age Grouping

4.1.2 – Clinic Sites – Size and Geography
The sites varied by the number of patient encounters. To investigate whether this
variability played a role in the success of offering vaccinations to adults, sites were
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grouped. This grouping was then used in the data analysis to better understand if size of
a site was or was not an explanatory variable helping to explain an increase or decrease in
the success of offering vaccinations.
Sites with up to 2000 patient encounters in the study time period were labeled as
“Small”, those with 2001-4000 encounters were classified as “Mid”, sites with 40016000 encounters were “Large” and any sites with more than 6000 encounters were
categorized as “XLarge”. Table 10 shows sites grouped by encounters. Univariate and
multiple analyses were performed with this site grouping. Analysis performed with the
individual site or the site size groupings revealed all the same patient demographic
factors as statistically significant.

Site

# of
Encounters

Size
Group

1
10
11
12
5
7
2
3
4
6
9
8

1717
1900
1945
1929
1207
1114
2414
2247
2373
5664
5226
9734

Small
Small
Small
Small
Small
Small
Mid
Mid
Mid
Large
Large
XLarge

# of
Encounters

9812

7034

10890
9734

Table 10. Site Groupings by Geographical Location and Size and Total Number of
Encounters
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4.1.3 – Clinic Sites – Patient Demographic Characteristics
Sites also varied on the demographic characteristics of adult patients scheduling
primary care appointments there. The sex, race, ethnicity, language, insurance status, and
age of patients at each site were analyzed to identify what variability existed. Later, these
same demographic characteristics will be explored for each vaccination – influenza,
pertussis, and pneumococcal separately.

4.1.3.1 – Sex
The number of male and female encounters at each site varied between 36% and
47% for males and between 53% and 64% for females. Figure 3 depicts the variability
between the sites for sex.

Figure 3. Sex by Site for all Patient Encounters

70

4.1.3.2 – Race
Variation in rates between sites among the different race categories can be seen in
Figure 4. Variation in Whites ranged from 87% at site 6 to 98% at site 5. The highest
percentage for a minority group was 6% for Blacks at site 6. Some sites only had one
patient encounter representing a race category highlighting a lack of culture diversity in
patients seen at those locations.

Figure 4. Race by Site for All Patient Encounters

4.1.3.3 – Ethnicity
Similar to race, exploring number of encounters by ethnicity across sites also
reveals a lack of cultural diversity (Figure 5). No site had more than 2% of patient
encounters whose patients identified themselves as “Hispanic”. Sites varied between
94% and 99% of “Not Hispanics” and between 0% and 3% of those with an unknown
ethnicity.
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Figure 5. Ethnicity by Site for All Patient Encounters

4.1.3.4 – Language
Similar variation exists with language between sites (Figure 6). English was the
predominant language with rates ranging from 94% - 99%. The remaining languages had
less than 4% representation at all sites.

Figure 6. Language by Site for All Patient Encounters
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4.1.3.5 – Insurance Status
Wide variation existed between sites and insurance status. Some sites (sites 3, 6,
10, and 11) had the majority of their encounters with patients having Medicare as their
insurance plan while all others had a majority of encounters with patients with private
pay insurance plans. Medicare encounters ranged from 21% to 51% and Private Pay
encounters ranged from 27% – 55% Medicaid rates varied from 10% to 21% and selfpay rates varied from 7% to 14%.

Figure 7. Insurance Status by Site for All Patient Encounters
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4.1.3.6 – Age
Age also had a wide variation between sites. Sites 2 and 3 had around 50% of
their patient encounters with patients under the age of 50 while sites 3 and 6 had only
25% of their patient encounters with patients that young. All sites had a majority of
patients with encounters between ages 30-49 or 50-64.

Figure 8. Age by Site for All Patient Encounters

4.1.4 – Clinic Sites – Staff
In addition to studying the patient encounters of adult patients at each site, the
staff were participants in Aim 2 as survey respondents to assess their motivation and in
Aim 3 as interviewees to lend understanding to additional factors in process adherence
that may help explain variation in rates of offering vaccinations to adults.
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There were 145 staff working across all sites at the time of the study – 48 (33%)
were clinicians (physicians, physician assistants, and advanced practice nurses), 64 (44%)
were rooming staff (registered nurses, licensed practical nurses, and medical assistants)
and 33 (23%) were patient service representatives (receptionists). There were 127 (88%)
females and 18 (12%) males. Variability existed between the numbers of staff at each
site. Table 11 shows the total number of staff and the number of staff by job category at
each site.

Site

Total # of Staff
(% of Total)

1
2
3
4
5
6
7
8
9
10
11
12
TOTAL

9 (6%)
9 (6%)
11 (8%)
12 (8%)
9 (6%)
18 (12%)
7 (5%)
26 (18%)
17 (12%)
7 (5%)
8 (6%)
12 (8%)
145

# of Clinicians
(MD, PA, NP)
(% of Site)
3 (33%)
3 (33%)
4 (36%)
4 (33%)
2 (22%)
7 (39%)
3 (42%)
9 (35%)
5 (29%)
3 (43%)
2 (25%)
3 (25%)
48 (33%)

# of Rooming Staff
(RN, LPN, MA)
(% of Site)
4 (44%)
4 (44%)
4 (36%)
5 (42%)
4 (44%)
9 (50%)
2 (29%)
13 (50%)
7 (42%)
3 (43%)
3 (38%)
6 (50%)
64 (44%)

# of Receptionists
(% of Site)
2 (23%)
2 (23%)
3 (28%)
3 (25%)
3 (34%)
2 (11%)
2 (29%)
4 (15%)
5 (29%)
1 (14%)
3 (37%)
3 (25%)
33 (23%)

Table 11. Number of Staff by Job Category by Site

To better understand additional process variation between sites, eight interviews
were conducted for Aim 3. All participants were female, rooming staff. Of the twelve
sites requested for interviews, nine responded. One respondent was scheduled for an
interview when a family emergency prevented participation. Additional recruitment
efforts at that site were unsuccessful. The three remaining sites received two additional
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reminders after the original communication with no response. The eight sites to have
participants in the interviews (sites 1, 4, 5, 6, 8, 9, 10, and 12) provided a representative
sample of the 12 study sites. Three interviewees represented sites characterized as
“small”, one from “mid”, two from “large”, and one from “x-large”.

4.2 – FINDINGS FOR AIM 1: COMPARING RATES USING THE EHR
Aim 1 seeks to compare rates of offering vaccinations for influenza, pertussis, and
pneumonia to eligible adults across primary care clinic sites. The success of offering
vaccinations to adults was analyzed for each site; this was done separately for influenza,
pertussis, and pneumococcal. Then, each vaccination was analyzed to determine patient
demographic characteristics that may contribute to successful for this individual
vaccination by univariate and step-wise multiple logistic regression. In addition, a site
variable was added into the logistic regression models to determine if location plays a role
in offering adults vaccinations. A similar analysis and reporting strategy was used for
each vaccine and results will be described separately in the following sections.

4.2.1 – Comparing Rates of Offering Influenza Vaccination
Variation existed between the sites and the success of offering adult patients the
influenza vaccination. Success rates varied between 6.33% (Site 1) and 25.33% (Site 8).
Table 12 shows the rates of successfully offering the influenza vaccination to adults by
site. The rate of success was calculated based on the number of vaccinations offered to
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adults eligible to receive the influenza vaccination at each primary care encounter. This
same rate calculation is repeated for the other two vaccinations later in this section 4.2.

% Success
by Site
25.33%
19.96%
17.39%
17.27%
16.41%
15.70%
14.40%
13.28%
13.22%
10.24%
6.97%
6.33%

Site
Site 8
Site 10
Site 6
Site 9
Site 5
Site 4
Site 11
Site 3
Site 12
Site 2
Site 7
Site 1

Table 12. Percent of Offering Influenza Vaccination Success by Site

Table 13 shows the individual contribution of patient demographic factors
considered separately in the success of providing the influenza vaccination to adults. Sex
refers to the gender of the patient and contains only two values: male or female. Race
was categorized into five groupings (White, Black, Asian, Other, and Unknown). The
demographic of ethnicity included two groups: “Hispanic or Latino” or “Not Hispanic”.
Language was categorized into English, Somali, Spanish and Other. Insurance Status
refers to the primary insurance the patient had at the time of the appointment and
included four categories: Medicare, Medicaid, Private Pay, Self-Pay. Age was
categorized differently into two separate groupings. “Age” refers to the categories with
six groupings: 18-29, 30-49, 50-64, 65-74, 75-84, and 85 and older. All variables except
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ethnicity contributed significantly to the success of offering the influenza vaccination in
the univariate analysis, e.g. p < 0.05.

UNIVARIATE LOGISITIC REGRESSION
ANALYSIS
Wald
Effect
p-value
Chi-Square
Sex
6.40
0.0114
Race
52.46
<.0001
Ethnicity
2.23
0.3279
Language
10.71
0.0134
Insurance Status
296.91
<.0001
Age
280.50
<.0001
Table 13. Univariate Analysis of Demographic Factors to Determine Contribution to the
Success of Offering Influenza Vaccination

In a multiple logistic regression model results were similar to the univariate
analysis. Sex, race, language, insurance status, and age remained statistically significant;
ethnicity did not. Table 14 displays the results from the logistic regression analysis.

MULTIPLE LOGISITC REGRESSION
ANALYSIS
Wald
Effect
df
p-value
Chi-Square
Sex
1
8.03
0.0046
Race
4
46.60
<.0001
Ethnicity
2
3.74
0.1544
Language
3
12.62
0.0055
Insurance Status
3
64.78
<.0001
Age
5
65.56
<.0001
Table 14. Patient Demographics Analyzed to Determine Contribution to the Success of
Offering Influenza Vaccination Using Multiple Logistic Regression Analysis
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Table 15 shows the results when ethnicity was removed and the multiple logistic
regression model was run again. All demographic factors remained statistically
significant.

MULTIPLE LOGISITIC REGRESSION
ANALYSIS
Wald
Effect
df
p-value
Chi-Square
Sex
1
8.09
0.0044
Race
4
46.46
<.0001
Language
3
10.57
0.0143
Insurance Status
3
64.40
<.0001
Age
5
64.81
<.0001
Table 15. Patient Demographics Analyzed to Determine Contribution to the Success of
Offering Influenza Vaccination Using Multiple Analysis Removing Insignificant Factors
(Ethnicity)

Individual sites were analyzed to see if great variation exists among the sites with
these five demographic elements. Figures 9 - 13 below illustruate the variability in the
different sex, race, language, insurance status, and age categories by site. Two different
graphs were used to illustrate the distribution of races as the majority of encounters were
made by individuals who were white. To allow for the display of variation in the other
races between sites, it was necessary to remove white from the other groupings.
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Figure 9. Sex by Site for Patient Encounters Eligible for Influenza Vaccination

Figure 10. Race by Site for Patient Encounters Eligible for Influenza Vaccination
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Figure 11. Language by Site for Patient Encounters Eligible for Influenza Vaccination

Figure 12. Insurance Status by Site for Patient Encounters Eligible for Influenza
Vaccination
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Figure 13. Age Distribution by Site for Encounters Eligible for Influenza Vaccination

The site was analyzed independently to see if it was a significant variable in the
explanation of offering vaccination rates for influenza; it was statistically significant e.g.
p <0.05. Site was then added to the model of demographic variables from earlier, to
further explain the variation in rates. Performing multiple logistic regression again, sex,
race, language, insurance status, age, and site all remained statistically significant.
Results of the final model are shown in Table 16. So while there was variation between
the sites for the significant patient demographic factors, site, as a variable in the model,
was still significant.
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Effect

MULTIPLE LOGISTIC REGRESSION ANALYSIS
Standard
Odds
Confidence
Variable
Coefficient
p-value
Error
Ratio
Intervals (95%)

SITE compared to Site 8
Site1
-0.87
Site 2
-0.26
Site 3
-0.16
Site 4
0.17
Site 5
0.25
Site 6
0.08
Site 7
-0.76
Site 9
0.28
Site 10
0.48
Site 11
-0.04
Site 12
-0.04

0.11
0.08
0.09
0.07
0.10
0.05
0.13
0.05
0.08
0.08
0.22

<.0001
0.0006
0.0584
0.0225
0.0111
0.0942
<.0001
<.0001
<.0001
0.5992
0.6398

0.42
0.77
0.85
1.18
1.28
1.09
0.47
1.33
1.62
0.96
0.96

0.34
0.66
0.72
1.02
1.06
0.99
0.36
1.20
1.39
0.82
0.81

0.52
0.89
1.01
1.36
1.55
1.20
0.60
1.47
1.89
1.12
1.14

SEX Compared to Male
Female
0.04

0.02

0.0216

1.04

1.00

1.08

RACE compared to White
Asian
0.53
Black
0.07
Other
-0.03
Unknown
-0.57

0.12
0.10
0.13
0.12

<.0001
0.5105
0.8316
<.0001

1.70
1.07
0.97
0.57

1.34
0.88
0.75
0.45

2.16
1.30
1.26
0.72

LANGUAGE compared to English
Other
0.09
0.12
Somali
-0.36
0.16
Spanish
-0.03
0.17

0.4932
0.0286
0.8746

1.09
0.70
0.97

0.85
0.51
0.69

1.39
0.96
1.37

INSURANCE compared to Private Pay
Medical
-0.12
0.04
Assistance
Medicare
0.38
0.05
Self-Pay
-0.23
0.05

0.0072

0.89

0.82

0.97

<.0001
<.0001

1.46
0.80

1.33
0.72

1.60
0.88

AGE compared to 50-64
18-29
30-49
65-74
75-84
85 and older

<.0001
<.0001
0.0367
<.0001
0.0042

0.67
0.73
1.12
1.35
1.30

0.59
0.67
1.00
1.19
1.08

0.75
0.80
1.24
1.53
1.54

-0.40
-0.31
0.11
0.30
0.26

0.06
0.05
0.05
0.06
0.09

Hosmer-Lemeshow goodness of fit test: Chi-Square = 21.7084; p-value = 0.0055
Table 16. Final Multiple Logistic Regression Model of Offering Influenza Vaccination
Success
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4.2.2 – Comparing Rates of Offering Pertussis Vaccination
Similar to the influenza vaccination, variation existed between the sites and the
success of offering adult patients the pertussis vaccination. Success rates varied between
3.42% (Site 10) and 25.27% (Site 8). Table 17 shows the rates of successfully offering
the pertussis vaccination to adults by site.

% Success
by Site
25.27%
10.13%
10.09%
8.11%
7.53%
6.64%
6.10%
5.64%
4.57%
4.02%
3.78%
3.42%

Site
Site 8
Site 9
Site 5
Site 1
Site 3
Site 6
Site 2
Site 4
Site 7
Site 12
Site 11
Site 10

Table 17. Percent of Offering Pertussis Vaccination Success by Site

Table 18 shows the individual contribution of patient demographic factors
considered separately in the success of providing the pertussis vaccination to adults. See
section 4.2.1 for an explanation of variables.
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UNIVARIATE LOGISITC REGRESSION
ANALYSIS
Wald
Effect
p-value
Chi-Square
Sex
27.10
<.0001
Race
18.52
0.0010
Ethnicity
4.19
0.1228
Language
12.71
0.0053
Insurance Status
193.57
<.0001
Age
176.76
<.0001
Table 18. Patient Demographics Analyzed to Determine Contribution to the Success of
Offering Pertussis Vaccination Using Univariate Analysis

In a multiple logistic regression model results were similar to the univariate
analysis. Sex, race, insurance status, and age remained statistically significant; ethnicity
and language did not. Table 19 displays the results from the logistic regression analysis.

MULTIPLE LOGISTIC REGRESSION
ANALYSIS
Wald
Effect
df
p-value
Chi-Square
Sex
1
17.10
<.0001
Race
4
10.90
0.0277
Ethnicity
2
0.49
0.7816
Language
3
4.98
0.1733
Insurance Status
3
26.34
<.0001
Age
5
55.44
<.0001
Table 19. Patient Demographics Analyzed to Determine Contribution to the Success of
Offering Pertussis Vaccination Using Multiple Logistic Regression Analysis
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Table 20 shows the results when ethnicity and language were removed and the
multiple logistic regression model was run again. All demographic factors remained
statistically significant.

MULTIPLE LOGISTIC REGRESSION
ANALYSIS
Wald
Effect
df
p-value
Chi-Square
Sex
1
17.47
<.0001
Race
4
15.50
0.0038
Insurance Status
3
25.59
<.0001
Age
5
56.29
<.0001
Table 20. Patient Demographics Analyzed to Determine Contribution to the Success of
Offering Pertussis Vaccination Using Multiple Analysis Removing Insignificant Factors
(Ethnicity and Language)

Individual sites were analyzed to see if great variation exists among the sites with
these four demographic elements. Figures 14 – 17 below illustruate the variability in the
different sex, race, insurance status, and age categories by site. Two different graphs
were used to illustrate the distribution of races as the majority of encounters were made
by individuals who were white. To allow for the display of variation in the other races
between sites, it was necessary to remove white from the other groupings.
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Figure 14. Sex by Site for Patient Encounters Eligible for Pertussis Vaccination

Figure 15. Race by Site for Patient Encounters Eligible for Pertussis Vaccination
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Figure 16. Insurance Status by Site for Patient Encounters Eligible for Pertussis
Vaccination

Figure 17. Age by Site for Patient Encounters Eligible for Pertussis Vaccination
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The site was analyzed independently to see if it was a significant variable in the
explanation of vaccination rates for offering the pertussis vaccine; it was statistically
significant e.g. p <0.05. Site was then added to the model of demographic variables from
earlier, to further explain the variation in rates. Performing multiple logistic regression
again, race, insurance status, age, and site all remained statistically significant. Results of
the final model are shown in Table 21.
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Effect

MULTIPLE LOGISTIC REGRESSION ANALYSIS
Standard
Odds
Confidence
Variable
Coefficient
p-value
Error
Ratio
Intervals (95%)

SITE compared to Site 8
Site1
0.17
Site 2
-0.21
Site 3
0.16
Site 4
-0.13
Site 5
0.42
Site 6
0.04
Site 7
-0.53
Site 9
0.31
Site 10
-0.54
Site 11
-0.56
Site 12
-0.54

0.15
0.14
0.17
0.15
0.17
0.11
0.19
0.09
0.18
0.18
0.18

0.2601
0.1338
0.3691
0.4319
0.0150
0.7337
0.0047
0.0008
0.0022
0.0022
0.0028

1.19
0.81
1.17
0.89
1.53
1.04
0.59
1.37
0.58
0.57
0.58

0.88
0.61
0.83
0.67
1.09
0.84
0.41
1.14
0.41
0.40
0.41

1.61
1.07
1.64
1.19
2.14
1.28
0.85
1.65
0.82
0.82
0.83

SEX Compared to Male
Female
-0.15

0.04

<.0001

0.86

0.80

0.92

RACE compared to White
Asian
0.52
Black
-0.32
Other
-0.36
Unknown
0.09

0.18
0.17
0.23
0.15

0.0043
0.0613
0.1300
0.5467

1.69
0.73
0.70
1.10

1.18
0.52
0.44
0.81

2.41
1.02
1.11
1.47

0.4346

1.07

0.91

1.25

0.1217
0.0147

0.86
0.81

0.70
0.68

1.04
0.96

0.0003
<.0001
0.8470
0.5383
<.0001

1.54
1.61
1.02
0.92
0.26

1.22
1.33
0.80
0.70
0.15

1.95
1.96
1.31
1.21
0.45

INSURANCE compared to Private Pay
Medical
0.06
0.08
Assistance
Medicare
-0.16
0.10
Self-Pay
-0.22
0.09
AGE compared to 50-64
18-29
30-49
65-74
75-84
85 and older

0.43
0.48
0.02
-0.09
-1.36

0.12
0.10
0.12
0.14
0.29

Hosmer-Lemeshow goodness of fit test: Chi-Square = 12.8563; p-value = 0.1169
Table 21. Final Multiple Logistic Regression Model of Offering Pertussis Vaccination
Success
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4.2.3 – Comparing Rates of Offering Pneumococcal Vaccination
Variation existed between the sites and the success of offering adult patients the
pneumococcal vaccination. Success rates varied between 1.28% (Site 2) and 7.80% (Site
9). Table 22 shows the rates of successfully offering the influenza vaccination to adults
by site.

% Success
by Site
7.80%
6.43%
6.31%
5.36%
4.93%
4.27%
3.35%
2.81%
1.62%
1.56%
1.31%
1.28%

Site
Site 9
Site 5
Site 8
Site 6
Site 3
Site 11
Site 4
Site 10
Site 7
Site 12
Site 1
Site 2

Table 22. Percent of Offering Pneumococcal Vaccination Success by Site

Table 23 shows the individual contribution of patient demographic factors
considered separately in the success of providing the influenza vaccination to adults. See
section 4.2.1 for an explanation of variables.
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UNIVARIATE LOGISTIC REGRESSION
ANALYSIS
Wald
Effect
p-value
Chi-Square
Sex
0.03
0.8646
Race
14.89
0.0049
Ethnicity
3.76
0.1523
Language
5.19
0.1585
Insurance Status
193.57
<.0001
Age
155.77
<.0001
Age (Smaller Category)
312.87
<.0001
Table 23. Patient Demographics Analyzed to Determine Contribution to the Success of
Offering Pneumococcal Vaccination Using Univariate Analysis

In contrast to the univariate analysis, age was the only statistically significant
factor in a multiple analysis. Table 24 displays the results from the logistic regression
analysis.

MULTIPLE LOGISTIC REGRESSION
ANALYSIS
Wald
Effect
df
p-value
Chi-Square
Sex
1
1.22
0.2685
Race
4
6.61
0.1579
Ethnicity
2
2.20
0.3321
Language
3
1.60
0.6605
Insurance Status
3
5.59
0.1335
Age
5
167.48
<.0001
Table 24. Patient Demographics Analyzed to Determine Contribution to the Success of
Offering Pneumococcal Vaccination Using Multiple Logistic Regression Analysis

Individual sites were analyzed to see if great variation exists among site with
these four demographic elements. Figure 18 below illustruates the variability in the
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different age categories by site. Most adults in this research study less than age 65
meeting the eligibility criteria for the pnuemococcal vaccination had a high-risk condition
of smoking, diabetes, pulmonary disease, cardiovascular disease, or diabetes.

Figure 18. Age by Site for Patient Encounters Eligible for Pneumococcal Vaccination

The site was analyzed independently to see if it was a significant variable in the
explanation of vaccination rates for offering pertussis vaccination; it was statistically
significant e.g. p <0.05. Site was then added to the model of demographic variables from
earlier, to further explain the variation in rates. Performing multiple logistic regression
again, age remained statistically significant. Results of the final model are shown in
Table 25.
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Effect

MULTIPLE LOGISTIC REGRESSION ANALYSIS
Standard
Odds
Confidence
Variable
Coefficient
p-value
Error
Ratio
Intervals (95%)

SITE compared to Site 8
Site1
-1.17
Site 2
-0.94
Site 3
0.33
Site 4
0.09
Site 5
0.87
Site 6
0.38
Site 7
-0.67
Site 9
0.95
Site 10
-0.19
Site 11
0.14
Site 12
-0.85

0.39
0.32
0.23
0.23
0.26
0.14
0.39
0.14
0.27
0.23
0.32

0.0025
0.0032
0.1248
0.6933
0.0008
0.0081
0.0863
<.0001
.47999
0.5413
0.0077

0.31
0.39
1.39
1.10
2.39
1.47
0.51
2.58
0.82
1.15
0.43

0.15
0.21
0.91
0.69
1.44
1.11
0.24
1.96
0.48
0.74
0.23

0.66
0.73
2.13
1.73
3.99
1.95
1.10
3.39
1.41
1.80
0.80

AGE compared to 50-64
18-29
30-49
65-74
75-84
85 and older

0.13
0.15
0.13
0.19
0.43

<.0001
<.0001
<.0001
<.0001
0.1312

0.18
0.54
6.02
2.22
0.52

0.10
0.40
4.69
1.53
0.23

0.33
0.72
7.73
3.20
1.21

-1.69
-0.62
1.80
0.80
-0.65

Hosmer-Lemeshow goodness of fit test: Chi-Square = 6.1006; p-value = 0.6360
Table 25. Final Multiple Logistic Regression Model of Offering Pneumococcal
Vaccination Success

Site was a statistically significant variable in explaining success of offering adults
influenza, pertussis, and pneumococcal vaccinations. Additional patient demographics
factors were also statistically significant in explaining success when analyzed using
multiple logistic regression. For each vaccination these demographic factors varied
slightly: sex, race, language, insurance status, and age were explanatory variable for
influenza success, sex, race, insurance status, and age for pertussis success, and age for
pneumococcal success.
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4.3 –MOTIVATION SURVEY FINDINGS
Aim 2 explores the motivation of the staff in each primary care clinic site by the
distribution and evaluation of a clinical care construct survey adapted from the ARCS
framework’s course interest survey. First, the results of adapting the survey from
instructional-type applications to clinical care will be described. Then, further
adaptations made based on feedback from the pilot group will be explained. Finally, this
section will present the survey response rate, handling of missing data, and calculation
and analysis of domain scores from the survey.

4.3.1 – Survey Adaptation
The original course interest survey (CIS) developed by Keller within the ARCS
framework (4) was modified to fit the clinical care domain of offering vaccinations to
adults. Since the CIS was designed to be construct specific, certain words and phrases
were exchanged to fit this study. Initially, the words “this course” was exchanged with
the phrase “making sure patients seen in this office are immunized”. Additionally,
“students” was replaced with “clinical and support staff” and “instructor” was changed to
“organization”. There were a few exceptions to these direct exchanges to help make a
complete sentence. Other wordsmithing was performed to create a clear statement.
Two questions from the original course interest survey were difficult to alter to fit
the construct of offering vaccinations being studied. Therefore, these questions were
excluded from the final, clinical care construct survey (CCCS). These questions were
both in the attention domain, specifically numbers ten and twenty-six of the original
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survey. Question ten asked participants to agree/disagree with the statement “The
instructor creates suspense when building up to a point”. The process of offering
vaccinations was difficult to express in the context of suspense. Discussing this
statement with several physicians not associated with this study reinforced the decision.
Question twenty-four states “The instructor uses an interesting variety of teaching
techniques.” This question was also difficult to alter the constructs to fit the situation of
immunizing patients. Several variations presented to clinical staff not associated with the
survey failed to reach clarity. Therefore, these two questions were omitted from the
original course interest survey. Both questions were in the attention domain reducing the
total number of questions in that area from eight to six. This number is still adequate to
allow for analysis since the numbers in the other domains (Relevance, Confidence, and
Satisfaction) were comparable at nine, eight, and nine respectively. Table 26 lists all the
original questions from the course interest survey and the modified version for the
clinical care construct survey.
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#
1
2
3
4
5
6
7
8
9
10
11
12
13

14

15
16

Clinical Care Construct Survey
Original Course Interest Survey (4)
I am enthusiastic about making sure patient seen in this office are immunized
The instructor knows how to make us feel enthusiastic about the subject matter of this course
Making sure patients seen in the office are immunized is a useful endeavor
The things I am learning in this course will be useful to me
I feel confident that making sure patients seen in this office are immunized will make a difference
I feel confident that I will do well in this course
I am unaware of when a patient needs an immunization
This class has very little in it that captures my attention
This organization make immunizing patients seem important
The instructor makes the subject matter of this course seem important
You have to be lucky to catch a patient that needs to be immunized
You have to be lucky to get good grades in this course
I have to work too hard to make sure patients seen in this office are immunized
I have to work too hard to success in this course
I do not see how immunizing patients seen in this office relates to me
I do not see how the content of this course related to anything I already know
Whether or not patients seen in this office are immunized is up to me
Whether or not I succeed in this course is up to me
Excluded
The instructor creates suspense when building up to a point
Making sure patients seen in this office get immunized is just too difficult for me
The subject matter of this course is just too difficult for me
Making sure patients seen in this office get immunized gives me a lot of satisfaction
I feel that this course give me a lot of satisfaction
When it comes to making sure patients seen in this office are immunized, I try to set and achieve
high standards
In this class, I try to set and achieve high standards of relevance
I feel the work I do related to making sure patients seen in this office are immunized is comparable
to the other providers
I feel that the grade or other recognition I receive are fair compared to other students
I am curious about the immunization administration process
The students in this class seem curious about the subject matter
I enjoy making sure patients seen in this office are immunized
I enjoy working for this course

Table 26. Clinical Care Construct Survey (Questions 1-16)
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#
17
18

19
20

21
22
23
24
25
26
27
28
29
30
31
32

33
34

Clinical Care Construct Survey
Original Course Interest Survey (4)
It is difficult to know the rate at which patient seen in this office are immunized
It is difficult to predict what grade the instructor will give my assignments
I think my actual immunization rate would match with how well I think I am going in making sure
patients seen in this office are immunized
I am pleased with the instructor’s evaluations of my work compared to how well I think I have done
I feel satisfied with making sure patients seen in this office are immunized
I feel satisfied with what I am getting from this course
Making sure patients seen in this office are immunized relates to my expectations and goals as an
employee
The content of this course related to my expectations and goals
I think making sure patients seen in this office are immunized is interesting work
The instructor does unusual or surprising things that are interesting
The clinical and support staff actively participate in making sure patients are immunized
The students actively participate in this class
To accomplish my goals, it is important that patients seen in this office are immunized
To accomplish my goals, it is important that I do well in this course
Excluded
The instructor uses an interesting variety of teaching techniques
I do not think I benefit from patients seen in this office being immunized
I do not think I will benefit much from this course
I don’t think about patients seen in this office being immunized
I often daydream while in this class
I believe that I can succeed if I try harder at making sure patient seen in this office are immunized
As I am taking this class, I believe that I can succeed if I try hard enough
The benefits of making sure patient seen in this office are immunized are clear to me
The personal benefits of this course are clear to me
My curiosity is stimulate by questions asked regarding immunizing patients seen in this office
My curiosity is often stimulated by the questions asked or the problems given on the subject matter
I feel that making sure patients seen in this office are immunized is not a challenge
I find the challenge level in this course to be about right: neither too easy not too hard
I feel disappointed regarding the immunization rates of patients seen in this office
I feel rather disappointed with this course
I feel that I get enough recognition for making sure patients seen in this office are immunized
I feel that I get enough recognition of my work in this course by means of grades, comments, or
other feedback
The amount of work to make sure patient seen in this office are immunized is appropriate
The amount of work I have to do is appropriate for this type of course
I get feedback with how I am doing making sure patient seen in this office are immunized
I get enough feedback to know how well I am doing

Table 26. Clinical Care Construct Survey (Questions 17-34)
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4.3.2 – Pilot Study to Test Clinical Care Construct Survey
The staff at a thirteenth site completed the survey as a pilot group. They all
reviewed the cover letter and understood that by proceeding with the survey, they were
consenting to being a participant in the research study. They also understood that they
were a pilot group and their role was to help further develop the clinical care construct
survey by indicating any points of confusion or lack of clarity. Participants were asked to
think aloud as they were taking the survey. All questions were clarified at the time and
documented with any additional comments. These questions and comments were used to
update the clinical care construct survey and develop the final version. Table 27 depicts
questions that needed clarification and changes that were made, if any.
The physician completed his survey in the shortest amount of time in
approximately four minutes. His only out loud comment which he reiterated after
completing the survey was that several questions seemed to ask the same thing. He
additionally commented that all the questions were straight-forward, easy to understand,
and “it was no big deal” to complete. He was asked to specifically interpret a couple of
questions to verify his understanding of their meaning; he did, in fact, demonstrate
understanding.
The rooming staff and patient service representative, on the other hand, had a
more difficult time. The rooming staff asked for clarification on several questions. Many
of the questions were interpreted from a patient perspective rather than a process
perspective. To be specific, when the statement “it is a challenge to make sure patients
are immunized”, the rooming staff nurse looked at it from the perspective of the
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challenge of convincing patients to get the vaccination, not about the entire process of
offering vaccinations. Her general comment throughout the survey was “it depends on
the clinician”. She also became rather defensive on the more negatively worded
questions. She was comfortable completing the survey and indicated things were
understandable and easy to answer, but it seemed like she felt the need to justify her
answers. Perhaps since someone was there while she completed the survey she felt she
had to justify her answers or explain they were doing a good job.
The patient service representative had the most difficult time and felt that most of
the questions did not apply to her. Her overall impression was that she had very little to
do with the immunization process and the questions were hard for her to answer. When
prompted further to better understand her statements, she indicated that she only deals
with patients calling to get a vaccination after they have received a recall letter.
Otherwise, only the rooming staff and physician deal with ensuring patients receive their
vaccinations. Based on the feedback from the pilot participants, five questions were
changed to increase clarity
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# Statement
13 I feel the work I do related
to making sure patients
seen in this office are
immunized is comparable
to other providers

Comment
Need to clarify which
other providers – others in
the organization, others in
the department/location?
(all three participants)

14 I am curious about the
immunization
administration process.
16 It is difficult to know the
rate at which patients seen
in this office are
immunized

Difficult to understand the
meaning of “curious”
(RN and PSR)
This was interpreted as if
the rate was related to the
individual patient and not
the office as a whole
(RN)
22 To accomplish my goals,
Clarification if this related
it is important that patients to personal goals (for
seen in this office are
family safety) or
immunized
professional goals.
(PSR)
28 I find that making sure
Statement was interpreted
patients seen in this office in relation to the challenge
are immunized is not a
of convincing patients to
challenge
get immunized
(RN and PSR)
29 I feel disappointed
Comments focused on the
regarding the
fact that they are unaware
immunization rates of
of their rates
patients seen in this office. (RN and PSR)
30 I feel that I get enough
Neither the RN or PSR
recognition for making
felt that recognition was
sure patients seen in this
necessary so they were
office are immunized
unsure how to answer
32 I get feedback with how I Unclear to the meaning of
am doing making sure
the word “feedback”
patients seen in this office
are immunized

Adjustment
I feel the work I do related
to making sure patients
seen in this office are
immunized is comparable
to other primary care
providers within the
organization
I want to know more
about the immunization
administration process
It is difficult to know the
rate at which all adult
patients seen in this office
are immunized
No changes – which goals
(personal or professional)
motivated the participant
did not matter to the
purpose of the survey
I find that the process of
making sure patients seen
in this office are
immunized is not a
challenge
No changes

No changes

I get information/feedback
with how I am doing
making sure adult patients
seen in this office are
immunized

Table 27. Adjustments Made to the CCCS Based on Comments during the Pilot Phase
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4.3.3 – Response Rates
Overall, 106 surveys were returned for an overall response rate of 73.1% - 79%
(46) from clinicians, 72% (38) from rooming staff, and 67% (22) from patient service
representatives. The rate of return by site varied from 50-100%. The least number of
surveys returned from a site was five. One site had zero returned surveys in the job
category of patient service representative and five sites had only one survey returned per
job category – four sites for patient service representative and one site for rooming staff.
92 (87%) of the surveys returned were from female staff and 14 (13%) were from male
staff. Of the original population of mailed surveys – females had a 72% rate of return
and males had a 78% rate of return. Table 28 shows the rate of return by site and job
category.

Job
Category
SITE
Site 1
Site 2
Site 3
Site 4
Site 5
Site 6
Site 7
Site 8
Site 9
Site 10
Site 11
Site 12
Total

Clinician
(MD, NP, PA)
#
%
2/3
67%
3/3
100%
2/4
50%
3/4
75%
2/3
100%
4/7
57%
3/3
100%
9/9
100%
5/5
100%
2/3
67%
2/2
100%
1/3
33%
38/48
79%

Rooming Staff
(RN, LPN, MA)
#
%
4/4
100%
2/4
50%
4/4
100%
2/5
40%
2/4
50%
6/9
67%
2/2
100%
10/13
77%
5/7
71%
3/3
100%
3/3
100%
3/6
50%
46/64
72%

PSRs
(Receptionist)
#
%
2/2
100%
0/2
0%
2/3
67%
1/3
33%
3/3
100%
1/2
50%
2/2
100%
2/4
50%
4/5
80%
1/1
100%
1/3
33%
3/3
100%
22/33
67%

Total
#
%
8/9
89%
5/9
56%
8/11
73%
6/12
50%
7/9
78%
11/18
61%
7/7
100%
21/26
81%
14/17
82%
6/7
86%
6/8
75%
7/12
58%
106/145 73%

Table 28. Survey Rate of Return by Site and Job Category
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4.3.4 – Missing Data
Survey data was first reviewed for missing data, blanks, or undiscernible answers.
Twenty-one surveys were returned with unanswered questions. Five surveys were
returned blank (3 from receptionists and 2 from rooming staff) and thus excluded from
any data analysis. In addition, two surveys (both from receptionists) had less than half
the questions answered – one failed to complete the second side and the other had only
answered a few sporadic questions throughout the survey. One survey was returned with
ten questions unanswered. These were also excluded from the study. Twelve surveys
returned had one to three questions unanswered and one survey had seven questions
unanswered. If two or fewer questions from one domain were unanswered, the average
domain score was calculated adjusting for the unanswered questions. For example, an
average for each domain for each survey was calculated by summing the score from each
answered question in the domain and dividing by the number of answered questions
within that domain. Any unanswered questions, then, did not produce skewed results.
The surveys with unanswered questions had two or fewer questions in any one particular
domain without an answer. These surveys were retained for data analysis and the
average scores in each domain were adjusted. Table 29 displays all of surveys with
unanswered questions and the corresponding domain(s) and job categories.
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EXCLUDED SURVEYS
Survey
#
1
2
3
4
5
6
7
8
TOTAL
Survey
#
1
2
3
4
5
6
7
8
9
10
11
12
13
TOTAL

Domains
Number of
Affected
Job Category
Site
Unanswered
Questions
A R C S
2
Rooming Staff Site 12
10
2 1 3 4
22
Receptionist
Site 12
32
6 9 8 9
26
Receptionist
Site 12
32
6 9 8 9
38
Rooming Staff Site 6
32
6 9 8 9
45
Receptionist
Site 12
32
6 9 8 9
47
Receptionist
Site 7
16
3 5 3 5
59
Receptionist
Site 9
28
5 7 7 9
99
Rooming Staff Site 9
32
6 9 8 9
////////// ////////////////////// //////////
214
// // // //
INCLUDED SURVEYS
Domains
Number of
Survey
Affected
Job Category
Site
Unanswered
Code #
Questions
A R C S
13
Receptionist
Site 8
1
1
32
Clinician
Site 10
3
1
2
36
Clinician
Site 7
1
1
37
Receptionist
Site 7
1
1
52
Rooming Staff Site 10
1
1
53
Rooming Staff Site 3
3
1
1
1
55
Clinician
Site 4
1
1
62
Rooming Staff Site 8
1
1
78
Rooming Staff Site 2
2
1
1
95
Receptionist
Site 5
1
1
96
Receptionist
Site 9
7
1 2 2
2
101
Receptionist
Site 1
3
1
2
104
Rooming Staff Site 3
2
1
1
13
////////////////////// //////////
27
5 2 10 10
Survey
Code #

Table 29. Unanswered Questions by ARCS Domain and Job Category per Returned
Survey

No real patterns emerged when the unanswered questions were reviewed. Figure
14 shows the breakdown of the number of unanswered questions by the question number.
Only seven questions were unanswered by more than one respondent.
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Figure 19. Number of Unanswered Survey Questions by Question Number

4.3.5 – ARCS Scores
The final tally was 86 fully completed surveys, thirteen partially completed
surveys remaining in the study with a total of 30 unanswered questions (0.95% of total
number of questions), and eight surveys (6.6% of total number of returned surveys)
excluded altogether. An overall average score for each of the domains for the ARCS
model was calculated. The average score follows the answers to the survey: 5=Very
True, 4=Mostly True, 3=Moderately True, 2=Slightly True, 1=Not True. Any questions
negatively worded, were re-scored to make for true analysis. The average score for all of
the primary care sites included in the study were as follows: Attention – 3.62, Relevance
– 3.52, Confidence – 3.90, and Satisfaction 3.68
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Figure 20. Frequency of Distribution of Scores for Each of the ARCS Domains

Frequency distribution tables are found in Figure 20 for each of the domains.
Attention has the widest spread of distribution with several counts of average scores
below 3. Relevancy had the highest peak at an average score between 4 and 4.5.
Distribution of average scores in the confidence domain was concentrated between 3.0
and 4.0. The average scores in the satisfaction domain showed reasonable distribution
for scores between 3.0 and 4.5.
Average scores for each domain were also calculated for each job category for all
sites. Figure 21 shows the scores for each domain. Relevance scored highest overall
with the average score for clinicians reaching nearly 4.0. Patient service representatives
scored lowest in every domain. Rooming staff scored higher on average than clinicians
or patient service representatives in every domain except relevance.
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Figure 21. Average Score in Each ARCS Domain by Job Category

Average scores were then tallied for each site. Figure 22 shows the average
scores for each of the ARCS domains by site. For attention, scores by site ranged from
3.19 to 3.98. Relevance, the only domain with any average score by site greater than 4,
had a range of 3.59 – 4.18. Confidence had a range of 3.39 – 3.71 and average scores in
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satisfaction ranged from 3.40 – 3.91. The greatest variation was in the attention domain
with a difference of 0.79 between the minimum and maximum average score by site.
Relevance had a variation of 0.59, Satisfaction 0.51, and Confidence had the lowest
difference with 0.38.

Figure 22. Average Domain Scores by Site for All Job Categories
Average scores also varied by job category by site. Figures 23 – 25 shows the
variability in each job category by site. There is much variability between sites, between
job categories and between domains. Some notes to mention include the high domain
scores for the receptionist in site 6; this score represents only one returned survey. For
rooming staff, sites 3 and 4 have higher average domain scores in the job category of
rooming staff.
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Figure 23. Average Domain Scores by Site for Clinicians (MD, PA, NP)

Figure 24. Average Domain Scores by Site for Rooming Staff (RN, LPN, MA)

Figure 25. Average Domain Scores by Site for Receptionists
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Survey data revealed variability in motivation between the four domains of
Attention, Relevance, Confidence, and Satisfaction in addition to job category. Rooming
staff had the highest average scores in nearly all domains of the ARCS model except
relevance. Confidence has the highest overall average score with 3.9, followed by
Satisfaction, Attention, and Relevance. Attention and Satisfaction had the widest
distribution of scores. There was variability between sites, between domains, and
between job categories.

4.4 – STAFF INTERVIEW FINDINGS
Staff interviews took place to investigate any additional factors such as site
procedures or processes outside the motivational model that may further explain variance
in rate of offering adults vaccinations in Aim 4. The organizational policy was used to
help develop a systems analytic approach. This approach provided the ability to ask
probing questions to ensure consistency of data collection as well as ensure the
appropriate questions were being asked to inquire about the research problem.

4.4.1 – Organizational Policy
The organizational policy found in Appendix C states that immunizations are to
be reviewed with patients at every primary care visit. Vaccinations can be given at any
time indicated and standing orders are in place. The policy also contains the guidelines
and recommendations from Centers for Disease Control and Prevention (CDC) and the
Prevention Advisory Committee on Immunization Practices (ACIP) (46) for who should
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receive vaccinations and when. It is necessary to understand the knowledge and
adherence to this policy to help further explore variation in the rates of offering adults
vaccinations between sites. Variance in the adherence to the policy may be an
explanatory factor outside of the motivational framework studied in Aim 3.

4.4.2 – Response
Eight interviews were scheduled and completed in less than four weeks. All eight
interviewees were rooming staff and all were female. Responses to the broad, general
questions were typically answered with the following process explanation:
1. Patients come in to the office
2. Immunization eligibility is determined
3. The vaccinations are given.
In every interview, it was necessary to ask the series of pointed questions to
ensure that consistent data was obtained related to certain processed and procedures. One
of these questions was when the patient’s immunization status was obtained. All eight
interviewees indicated that this occurred at the time of the visit – either during the
rooming process or during the visit itself with the clinician.
When asked who obtains the patient’s immunization status, this was largely
dependent upon clinician and not necessarily on site. Four sites commented that who
obtained the status varied based on clinician’s preference. Comments included that
certain clinicians did not “trust” the rooming staff to determine vaccination eligibility of
the patient. Others stated that clinicians were not “comfortable” with the rooming staff
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making the determination, while another said that the clinicians provide a “double-check”
of the rooming staff recommendations. Four sites have the process that allows the
rooming staff to independently collect the patient’s vaccination status. One interviewee
stated that nurses obtained the status for the influenza vaccination while the clinicians
checked the status of the pertussis and pneumococcal vaccinations.
All eight interviewees agreed that the status of influenza, pneumococcal, and
pertussis vaccinations were taken at each visit. The process for all eight sites is to check
the electronic health record first and then Minnesota Immunization Information
Connection (MIIC). The order of reference varied after that with some sites checking
with the patient and others looking at outside records first. One site did not list the
patient as a source to determine a patient’s immunization status.
All eight interviewees indicated that any outside vaccinations are documented in
the immunization section of the electronic health record. The clinicians did not receive
direct communication about any outside vaccinations, but could locate this information
within the electronic health record if needed during the visit. One interviewee did state
that at her site it is not a guarantee for any outside vaccinations to be entered into the
chart prior to the clinician seeing the patient. It is dependent on the busyness of the site
and whether or not the rooming staff had time.
Similar to the determination of the immunization status of the patient, who makes
the final decision to immunize the patient varies by clinician. Only two sites indicated
that the rooming staff can give the vaccination without clinician intervention. Three
interviewees stated that certain clinicians in their site do not allow rooming staff to give
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vaccinations without their prior approval, but other clinicians do expect the rooming staff
to give patients any vaccinations they may be due for unless it is contraindicated. One
interviewee states that the rooming staff typically verifies with the clinician prior to
giving the vaccinations to confirm it is appropriate and there are no contraindications.
Two interviewees commented that their process is for the clinician to give the rooming
staff a verbal order or write it on the patient’s visit summary for the rooming staff to give
the vaccination after the visit prior to the patient leaving. One of those staff members did
state that the rooming staff will give the influenza vaccination without a verbal or written
order.
Another important question asked was regarding the documentation of patient
refusal. Only one interviewee indicated that if the patient refused a vaccination, it would
be documented as a message in the electronic health record. All other sites stated that the
rooming staff did not document anything related to patients’ refusing a vaccination. They
assumed that the clinicians would document this information in their visit note. This
information led to a second review of the records to determine if visit notes from
appointments with patients eligible to receive a vaccination but did not receive one at the
time of the visit had documentation of a patient refusal. None of the fifty records
reviewed had any indication of a patient refusal in the clinician’s documentation or a
message from the rooming staff.
Participants were also asked about how they knew which vaccinations to give to a
patient. Answers ranged from “we just know what to give” to “clinician’s ‘order’” to
“standing order printed at the desk” to “CDC Guidelines” to “protocol”. Three indicated
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that they always get a clinician’s “order”. When prompted further, they stated that either
the clinician will verbally request the patient receive a vaccination or write a request for
the nurse to give the vaccination. Additionally it could mean that the clinician provides a
verbal or written confirmation of the vaccinations recommended by the nurse. The
rooming staff who commented that they “just know what to give” clarified her statement
by saying that they follow the protocol, but don’t often reference it as they are simply
very familiar with the guidelines. When probed about some of the guidelines for the
three vaccinations, the interviewees were able to accurately identify the inclusion and
exclusion criteria to help determine eligibility.

4.4.3 – Summary Analysis
All responses from the interviews were entered into a spreadsheet to allow for
ease of data analysis and comparison of answers. All staff indicated that the
immunization status of the patient was obtained during the rooming process. All eight
participants indicated that the rooming staff was responsible for obtaining the history.
Two interviewees stated that at their particular site the clinician may do it as well. The
history was obtained from the electronic health record or the state-wide immunization
registry (MIIC) for everyone. Additionally, two interviewees stated that they also check
other outside records, and three stated that they ask the patient. All eight participants
confirmed that they check for the status of influenza, pertussis, and pneumococcal
vaccinations when inquiring about an immunization history. They also confirmed that
any vaccination given within the organization or any of those they become aware of
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given outside the organization are documented in the immunization history section in the
electronic health record. Seven out of eight interviewees also confirmed that they verify
immunizations at every primary care visit with adults. The remaining participant stated
that it occurs at her site only when there is time.
Variation exists among the sites regarding who has the authority or who
ultimately decides to administer a vaccination to the patient. Three participants indicated
that it was dependent on the clinician. Certain clinicians at their site allowed the rooming
staff to determine eligibility and to administer the vaccination while others did not. Four
participants stated that the clinician had to give a verbal order prior to the administration.
At two of these sites, the rooming staff could recommend to the clinician which
vaccinations the patient was eligible for, but a verbal order was still required prior to
administration. Only two interviewees explained that that rooming staff had full
autonomy to determine eligibility and administer the vaccination without any clinician
intervention.
The other highly variable factor in the process was the documentation of patient
refusals. Three staff indicated that they were not aware of any documentation that took
place if the patient refused to be vaccinated. An additional three rooming staff stated that
any refusals were being documented by the clinician in the visit note. Two interviewees
explained that they document it in the health summary notes section of the electronic
health record or send an electronic message to the clinician to serve as documentation.
Interviews revealed variation in the procedure at sites allowing for individual
clinician preferences to deviate from organizational policy. Lack of trust from clinicians
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and lack of confidence in rooming staff contributed to this variability. There was
consistency in the documentation of outside vaccinations that would seem to lead to an
accurate immunization history in the electronic health record; however, there is no
specific area to document refusals or declinations which is likely resulting in an omission
of that important data from patients.

4.5 – FINDINGS FOR AIM 4: MOTIVATION AS A PREDICTOR FOR
VACCINATION SUCCESS
The average scores of the ARCS domain were fitted into a multiple logistic
regression model to determine if any one of the scores helped explain variation in rates of
offering vaccination success for each of the three vaccinations being studied. This was
done independently for influenza, pertussis, and pneumococcal. First scores from each
domain were modeled separately, then together. Then scores were modeled for each job
category separately and then together.

4.5.1 – Influenza
The overall scores for each of the ARCS domains from all sites were put into a
logistic regression model with the success of offering influenza vaccination as the
response. Table 30 shows the results of the univariate analysis. Each domain score was
independently statistically significant in contributing to the success of offering influenza
vaccination.
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UNIVARIATE LOGISTIC
REGRESSION ANALYSIS
Wald
Effect
p-value
Chi-Square
Attention
157.29
<.0001
Relevance
45.07
<.0001
Confidence
87.85
<.0001
Satisfaction
195.76
<.0001
Table 30. Univariate Analysis of ARCS Domain Scores and Successful Offering of
Influenza Vaccination

Next the average score in each domain were evaluated separately in each job
category. Table 31 shows the results of independent analysis of each domain score for
each category. All independent domain scores were statistically significant in
contributing to the success of offering influenza vaccination except for the clinicians
overall average score in the Relevance domain.
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UNIVARIATE LOGISTIC
REGRESSION ANALYSIS
Clinicians (MD, PA, NP)
Wald
Effect
p-value
Chi-Square
Attention
76.05
<.0001
Relevance
0.23
0.6294
Confidence
116.96
<.0001
Satisfaction
195.17
<.0001
Rooming Staff (RN, LPN, MA)
Wald
Effect
p-value
Chi-Square
Attention
18.24
<.0001
Relevance
59.83
<.0001
Confidence
7.58
0.0059
Satisfaction
30.97
<.0001
Receptionists
Wald
Effect
p-value
Chi-Square
Attention
113.84
<.0001
Relevance
21.03
<.0001
Confidence
87.50
<.0001
Satisfaction
30.03
<.0001
Table 31. Domain Score and Job Category as Contributing Factor to the Success of
Offering Influenza Vaccination using Univariate Analysis

Multiple logistic regression analysis was performed for the overall scores in each
of the domains (Table 32). When scores are combined and analyzed together in the
model only attention and satisfaction remain statistically significant for the overall
domain scores.
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MULTIPLE LOGISTIC REGRESSION
ANALYSIS
Wald
Effect
df
p-value
Chi-Square
Attention
1
82.25
<.0001
Relevance
1
0.01
0.9347
Confidence
1
2.70
0.1004
Satisfaction
1
102.74
<.0001
Table 32. Multiple Logistic Regression of ARCS Domain Scores and Successful Offering
of Influenza Vaccination for All Staff

Next, multiple logistic regression was performed on the average scores for each of
the job categories (Table 33). For clinicians all domain scores are statistically significant
except Confidence, for rooming staff all domain scores are statistically significant, and
for receptionists Satisfaction was the only domain found insignificant.
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MULTIPLE LOGISTIC REGRESSION
ANALYSIS
Clinicians (MD, PA, NP)
Wald
Effect
df
p-value
Chi-Square
Attention
1
18.23
<.0001
Relevance
1
8.23
0.0041
Confidence
1
2.17
0.1406
Satisfaction
1
82.51
<.0001
MULTIPLE LOGISTIC REGRESSION
ANALYSIS
Rooming Staff (RN, LPN, MA)
Wald
Effect
df
p-value
Chi-Square
Attention
1
79.01
<.0001
Relevance
1
138.75
<.0001
Confidence
1
108.25
<.0001
Satisfaction
1
37.78
<.0001
MULTIPLE LOGISTIC REGRESSION
ANALYSIS
Receptionists
Wald
Effect
df
p-value
Chi-Square
Attention
1
176.52
<.0001
Relevance
1
145.47
<.0001
Confidence
1
68.35
<.0001
Satisfaction
1
1.47
0.2258
Table 33. Logistic Regression of ARCS Domain Scores and Successful Offering of
Influenza Vaccination for Each Job Category

Demographics from Aim 1 that were found to contribute statistically significantly
to the offering of the influenza vaccination were added in a multiple logistic regression
model with the overall average scores of each of the ARCS domains. Results from this
model are in Tables 34 and 35.
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MULTIPLE LOGISTIC REGRESSION
ANALYSIS
Wald
Effect
df
p-value
Chi-Square
Attention
1
68.89
<.0001
Relevance
1
1.83
0.1761
Confidence
1
0.17
0.6835
Satisfaction
1
108.67
<.0001
Sex
1
6.66
0.0099
Race
4
34.20
<.0001
Language
2
12.25
0.0066
Insurance Status
3
12.25
<.0001
Age
5
90.98
<.0001
Table 34. Logistic Regression of ARCS Domain Scores and Successful Offering of
Influenza Vaccination Adjusting for Significant Patient Demographic Characteristics
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Effect

MULTIPLE LOGISTIC REGRESSION ANALYSIS
Standard
Odds
Confidence
Variable
Coefficient
p-value
Error
Ratio
Intervals (95%)

ARCS
Attention
Relevance
Confidence
Satisfaction

0.95
0.26
0.07
1.60

0.11
0.19
0.16
0.15

<.0001
0.1761
0.6835
<.0001

2.59
1.29
1.07
4.96

2.07
0.89
0.78
3.67

3.24
1.88
1.47
6.69

SEX Compared to Male
Female
0.05

0.02

0.0099

1.05

1.01

1.09

RACE compared to White
Asian
0.53
Black
0.10
Other
-0.03
Unknown
-0.58

0.12
0.10
0.13
0.13

<.0001
0.3327
0.0468
<.0001

1.70
1.10
0.97
0.56

1.34
0.91
0.75
0.45

2.16
1.34
1.26
0.71

LANGUAGE compared to English
Other
0.09
0.12
Somali
-0.36
0.16
Spanish
-0.02
0.17

0.4810
0.0282
0.9271

1.09
0.70
0.98

0.86
0.51
0.70

1.39
0.96
1.39

INSURANCE compared to Private Pay
Medical
-0.09
0.04
Assistance
Medicare
0.38
0.05
Self-Pay
-0.23
0.05

0.0319

0.91

0.84

0.99

<.0001
<.0001

1.46
0.80

1.33
0.72

1.60
0.88

AGE compared to 50-64
18-29
30-49
65-74
75-84
85 and older

<.0001
<.0001
0.0660
0.0532
0.0106

0.68
0.75
1.10
1.34
1.26

0.61
0.68
0.99
1.18
1.05

0.76
0.82
1.22
1.51
1.50

-0.38
-0.29
0.10
0.29
0.23

0.06
0.05
0.05
0.06
0.09

Hosmer-Lemeshow goodness of fit test: Chi-Square = 23.4147; p-value = 0.0029
Table 35. Logistic Regression of ARCS Domain Scores and Successful Offering of
Influenza Vaccination Adjusting for Significant Patient Demographic Characteristics
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4.5.2 – Pertussis
The overall scores for each of the ARCS domains from all sites were put into a
logistic regression model with the success of offering pertussis vaccination as the
response. Table 36 shows the results of the univariate analysis. Each domain score was
independently statistically significant in contributing to the success of offering pertussis
vaccination.

UNIVARIATE LOGISTIC REGRESSION
ANALYSIS
Wald
Demographic
p-value
Chi-Square
Attention
72.86
<.0001
Relevance
44.43
<.0001
Confidence
148.69
<.0001
Satisfaction
291.90
<.0001
Table 36. Univariate Analysis of ARCS Domain Scores and Successful Offering of
Pertussis Vaccination

Next the average score in each domain were evaluated separately in each job
category. Table 37 shows the results of independent analysis of each domain score for
each category. All independent domain scores were statistically significant in
contributing to the success of offering pertussis vaccination except for the receptionists
overall average score in the Relevance domain.
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UNIVARIATE LOGISTIC
REGRESSION ANALYSIS
Clinicians (MD, PA, NP)
Wald
Effect
p-value
Chi-Square
Attention
17.01
<.0001
Relevance
8.09
0.0045
Confidence
113.58
<.0001
Satisfaction
176.81
<.0001
Rooming Staff (RN, LPN, MA)
Wald
Effect
p-value
Chi-Square
Attention
11.56
0.0007
Relevance
137.72
<.0001
Confidence
31.22
<.0001
Satisfaction
21.07
<.0001
Receptionists
Wald
Effect
p-value
Chi-Square
Attention
43.41
<.0001
Relevance
1.10
0.2938
Confidence
35.30
<.0001
Satisfaction
65.07
<.0001
Table 37. Univariate Analysis of ARCS Domain Scores and Successful Offering of
Pertussis Vaccination

Multiple logistic regression analysis was performed for the overall scores in each
of the domains (Table 38). When scores are combined and analyzed together in the
model only attention and satisfaction remain statistically significant for the overall
domain scores.
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MULTIPLE LOGISTIC REGRESSION
ANALYSIS
Wald
Effect
df
p-value
Chi-Square
Attention
1
14.27
0.0002
Relevance
1
1.54
0.2140
Confidence
1
1.54
0.2140
Satisfaction
1
156.13
<.0001
Table 38. Multiple Logistic Regression of ARCS Domain Scores and Successful Offering
of Pertussis Vaccination for All Staff

Next, multiple logistic regression was performed on the average scores for each of
the job categories (Table 39). For all job categories all domains were statistically
significant.
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MULTIPLE LOGISTIC REGRESSION
ANALYSIS
Clinicians (MD, PA, NP)
Wald
Effect
df
p-value
Chi-Square
Attention
1
137.76
<.0001
Relevance
1
30.91
<.0001
Confidence
1
31.02
<.0001
Satisfaction
1
160.09
<.0001
MULTIPLE LOGISTIC REGRESSION
ANALYSIS
Rooming Staff (RN, LPN, MA)
Wald
Effect
df
p-value
Chi-Square
Attention
1
13.67
0.0002
Relevance
1
132.60
<.0001
Confidence
1
27.15
<.0001
Satisfaction
1
5.95
0.0147
MULTIPLE LOGISTIC REGRESSION
ANALYSIS
Receptionists
Wald
Effect
df
p-value
Chi-Square
Attention
1
151.89
<.0001
Relevance
1
299.16
<.0001
Confidence
1
15.30
<.0001
Satisfaction
1
98.27
<.0001
Table 39. Logistic Regression of ARCS Domain Scores and Successful Offering of
Pertussis Vaccination for Each Job Category

Demographics from Aim 1 that were found to contribute statistically significantly
to the offering of the pertussis vaccination were added in a multiple logistic regression
model with the overall average scores of each of the ARCS domains. Results from this
model are in Table 40.
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MULTIPLE LOGISTIC REGRESSION ANALYSIS
Effect
df
Wald Chi-Square
p-value
Attention
1
10.20
0.0014
Relevance
1
0.41
0.5237
Confidence
1
0.13
0.7134
Satisfaction
1
124.98
<.0001
Sex
1
17.33
<.0001
Race
4
10.66
0.0306
Insurance Status
3
25.72
<.0001
Age
5
40.19
<.0001
Effect

MULTIPLE LOGISTIC REGRESSION ANALYSIS
Standard
Odds
Confidence
Variable
Coefficient
p-value
Error
Ratio
Intervals (95%)

ARCS
Attention
Relevance
Confidence
Satisfaction

0.69
-0.23
0.12
3.71

0.22
0.36
0.32
0.33

0.0014
0.5237
0.7134
<.0001

1.99
0.80
1.12
40.95

1.30
0.40
0.60
21.36

3.03
1.60
2.10
78.52

SEX Compared to Male
Female
-0.15

0.04

<.0001

0.86

0.81

0.93

RACE compared to White
Asian
0.52
Black
-0.27
Other
-0.37
Unknown
0.06

0.18
0.17
0.23
0.15

0.0036
0.1068
0.1111
0.6881

1.68
0.76
0.69
1.06

1.19
0.55
0.43
0.79

2.39
1.06
1.09
1.42

0.4080

1.07

0.91

1.25

0.1298
0.0138

0.86
0.81

0.71
0.68

1.05
0.96

<.0001
<.0001
.9989
0.3651
<.0001

1.66
1.69
1.00
0.88
0.24

1.32
1.39
0.78
0.67
0.13

2.08
2.06
1.28
1.16
0.41

INSURANCE compared to Private Pay
Medical
0.07
0.08
Assistance
Medicare
-0.15
0.10
Self-Pay
-0.22
0.09
AGE compared to 50-64
18-29
0.50
30-49
0.53
65-74
-0.00018
75-84
-0.13
85 and older
-1.45

0.12
0.10
0.12
0.14
0.29

Hosmer-Lemeshow goodness of fit test: Chi-Square = 29.6953; p-value = 0.0002
Table 40. Logistic Regression of ARCS Domain Scores and Successful Offering of
Pertussis Vaccination Adjusting for Significant Patient Demographic Characteristics
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4.5.3 – Pneumococcal
The overall scores for each of the ARCS domains from all sites were put into a
logistic regression model with the success of offering pneumococcal vaccination as the
response. Table 41 shows the results of the univariate analysis. Each domain score was
independently statistically significant in contributing to the success of offering
pneumococcal vaccination.

UNIVARIATE LOGISTIC
REGRESSION ANALYSIS
Wald
Effect
p-value
Chi-Square
Attention
26.61
<.0001
Relevance
7.71
0.0055
Confidence
2.14
0.1437
Satisfaction
17.61
<.0001
Table 41. Univariate Analysis of ARCS Domain Scores and Successful Offering of
Pneumococcal Vaccination

Next the average score in each domain were evaluated separately in each job
category. Table 42 shows the results of independent analysis of each domain score for
each category. All domain scores were statistically significant for clinicians. Analysis of
rooming staff revealed that all were statistically significant except confidence and only
attention was statistically significant for receptionists.
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UNIVARIATE LOGISTIC
REGRESSION ANALYSIS
Clinicians (MD, PA, NP)
Wald
Effect
p-value
Chi-Square
Attention
15.68
<.0001
Relevance
17.45
<.0001
Confidence
17.32
<.0001
Satisfaction
28.38
<.0001
Rooming Staff (RN, LPN, MA)
Wald
Effect
p-value
Chi-Square
Attention
7.55
0.0060
Relevance
5.40
0.0201
Confidence
3.21
0.0733
Satisfaction
8.39
0.0038
Receptionists
Wald
Effect
p-value
Chi-Square
Attention
7.62
0.0058
Relevance
0.0003
0.9873
Confidence
0.20
0.6560
Satisfaction
0.01
0.9317
Table 42. Univariate Analysis of ARCS Domain Scores and Successful Offering of
Pertussis Vaccination

Multiple logistic regression analysis was performed for the overall scores in each
of the domains (Table 43). When scores are combined and analyzed together in the
model only attention, relevance, and satisfaction remain statistically significant for the
overall domain scores.
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MULTIPLE LOGISTIC REGRESSION
ANALYSIS
Wald
Effect
df
p-value
Chi-Square
Attention
1
16.85
<.0001
Relevance
1
26.18
<.0001
Confidence
1
0.30
0.5865
Satisfaction
1
26.35
<.0001
Table 43. Multiple Logistic Regression of ARCS Domain Scores and Successful Offering
of Pneumococcal Vaccination for All Staff

Next, multiple logistic regression was performed on the average scores for each of
the job categories (Table 44). For clinicians only confidence and satisfaction remained
significant, for rooming staff all domains remained significant, and for receptionists only
attention and relevance remained significant.
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MULTIPLE LOGISTIC REGRESSION
ANALYSIS
Clinicians (MD, PA, NP)
Wald
Effect
df
p-value
Chi-Square
Attention
1
2.90
0.0886
Relevance
1
0.06
0.8014
Confidence
1
43.67
<.0001
Satisfaction
1
6.08
0.0137
MULTIPLE LOGISTIC REGRESSION
ANALYSIS
Rooming Staff (RN, LPN, MA)
Wald
Effect
df
p-value
Chi-Square
Attention
1
44.32
<.0001
Relevance
1
13.45
0.0002
Confidence
1
12.97
0.0003
Satisfaction
1
12.94
0.0003
MULTIPLE LOGISTIC REGRESSION
ANALYSIS
Receptionists
Wald
Effect
df
p-value
Chi-Square
Attention
1
31.20
<.0001
Relevance
1
15.77
<.0001
Confidence
1
1.73
0.1887
Satisfaction
1
0.06
0.8103
Table 44. Logistic Regression of ARCS Domain Scores and Successful Offering of
Pneumococcal Vaccination for Each Job Category

Demographics from Aim 1 that were found to contribute statistically significantly
to the offering of the pertussis vaccination were added in a multiple logistic regression
model with the overall average scores of each of the ARCS domains. Results from this
model are in Table 45.
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MULTIPLE LOGISTIC REGRESSION
ANALYSIS
Effect
df Wald Chip-value
Square
Attention
1
17.4025
<.0001
Relevance
1
23.2458
<.0001
Confidence
1
2.2486
0.1337
Satisfaction
1
39.3654
0.1337
Age
5
39.3654
<.0001
Effect

MULTIPLE LOGISTIC REGRESSION ANALYSIS
Standard
Odds
Confidence
Variable
Coefficient
p-value
Error
Ratio
Intervals (95%)

ARCS
Attention
Relevance
Confidence
Satisfaction

1.3953
-2.8723
0.7154
2.8184

0.3345
0.5957
0.4771
0.4492

<.0001
<.0001
0.1337
<.0001

4.04
0.06
2.05
16.75

2.10
0.02
0.80
6.94

7.78
0.18
5.21
40.40

AGE compared to 50-64
18-29
-1.6068
30-49
-0.5740
65-74
1.7516
75-84
0.7584
85 and older
-0.7206

0.2953
0.1528
0.1270
0.1865
0.4267

<.0001
0.0002
<.0001
<.0001
0.0913

0.20
0.56
5.76
2.13
0.49

0.11
0.42
4.49
1.48
0.21

0.36
0.76
7.39
3.08
1.12

Hosmer-Lemeshow goodness of fit test: Chi-Square = 11.5407; p-value = 0.1729
Table 45. Logistic Regression of ARCS Domain Scores and Successful Offering of
Pneumococcal Vaccination Adjusting for Significant Patient Demographic
Characteristics

A multiple logistic regression model designed to analyze motivational factors
related to the success of offering influenza, pertussis, and pneumococcal vaccinations to
adults reveals that attention and satisfaction play a statistically significant role. In
addition, relevance is a statistically significant factor in helping to explain the success of
pneumococcal vaccinations in adults. Even when including site demographic factors
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such as age, gender, race, and insurance status, these domains of the ARCS framework
remain statistically significant.

4.6 – SUMMARY
Comparing rates showed that certain demographic characteristics such as sex,
race, language, primary insurance status, and age were statistically significant for helping
to explain variance in offering the influenza, pertussis, and pneumococcal vaccinations to
adults. In addition, the site where the patient had their encounter was also statistically
significant. Motivational survey results revealed variation between the ARCS (attention,
relevance, confidence, and satisfaction) domains as well as job categories. Interviews
provided insight into consistent practices related to documentation of vaccinations given
at the site and given elsewhere, but highlighted variation in the involvement of rooming
staff in the determining of eligibility and decision to offer the vaccination. Finally, the
logistic regression model showed that in additional to patient demographic characteristics
and site, certain motivational factors such as attention and satisfaction are statistically
significant as contributing to the explanation of variation in the success of offering
vaccinations to adults.
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CHAPTER 5 – DISCUSSION
This chapter presents a discussion of the findings for each specific aim in this
research study. It also conveys any assumptions made as well as discusses strengths and
limitations of the research. The work of others in this field is presented and comparisons
made with the methods and results of this study. Finally, contributions made to the field
of informatics and suggestions for future or continued work are explored.
5.1 – SUBJECT/SITE CHARACTERISTICS
Variability existed between sites based on demographic characteristics of the
patients, the number of encounters, and the number of staff. These factors were reviewed
for the overall sites. Later in this chapter, the factors that influenced each individual
vaccination will be discussed.

5.1.1 – Patient Encounters
For purposes of this study, the focus was on patient encounters rather than the
individual patient. The ultimate question this research is attempting to answer is
determining factors that affect the offering of vaccinations to adults. What is leading or
preventing healthcare workers from adhering to adult vaccination guidelines for the
influenza, pertussis, and pneumococcal vaccinations? Posing the question this way
requires action at each encounter. Therefore, patient demographic factors are discussed
at the encounter-level and not the patient-level.
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This particular healthcare organization does not reveal much cultural diversity as
evidenced by the patient demographic characteristics of race, ethnicity, and language of
patients. The largest minority group represented less than 3% of encounters. In addition,
the patient encounters of this particular healthcare organization were mostly covered by
government-funded insurance through the Medicare and Medicaid programs (over 48%).
A review of the other demographic factors of sex and age did not reveal anything
remarkable.

5.1.2 – Clinic Sites
Variability existed between sites in the number of encounters, patient
demographics, and number of staff. The number of encounters at each site during the
study time period ranged from 1114 to 9934. At first glance, it might be logical to
assume that this is related to the number of clinicians at each location; more clinicians
leads to more encounters. This, however, is not the case. To illustrate the variability of
each site beyond total number of encounters, a ratio of the number of clinicians to the
number of patient encounters was calculated (Table 46). Some sites considered “Small”
based on the number of encounters (≤ 2000 = “Small”, 2001-4000 = “Mid”, 4001-6000 =
“Large” and > 6000 encounters = “XLarge” from section 4.2.1) had ratios comparable to
those sites labeled as “Mid”. One “Small” site had a ratio that was greater than a “Large”
site and nearly equaled that of the “XLarge” site.
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Site

# of
Encounters

Size
Group

Encounter:
Clinician Ratio

Site 7
Site 3
Site 1
Site 4
Site 5
Site 10
Site 12
Site 2
Site 6
Site 11
Site 9
Site 8

1114
2247
1717
2373
1207
1900
1929
2414
5664
1945
5226
9734

Small
Mid
Small
Mid
Small
Small
Small
Mid
Large
Small
Large
XLarge

371
562
572
593
604
633
643
805
809
973
1045
1082

Table 46. Sites by the Number of Encounters with the Encounter to Clinician Ratio

Patient demographics also varied by site. Some sites saw an increase in cultural
diversity compared to the overall organization’s rate. A few sites saw as much as 6% of
minorities based on race, ethnicity, or language. These sites were the ones located within
the city center. The sites located in the more rural communities surrounding the city saw
as few as 1.5% of minorities. The patient demographic of age (Figure 8) showed great
variability between sites. The majority of encounters at some sites were with patients
younger than age 50 while other sites had the majority of their encounters with those
aged 50 and older. Although a formal analysis was not done, this seems to correlate with
the variation in insurance status; those with an older population saw more patients on
Medicare.
Staffing between sites also varied. The total number of staff at each location
varied as well as the number of clinicians and support staff. Table 47 shows the number
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of total staff at each site as well as the ratio of rooming staff to clinicians and
receptionists to clinicians. Those sites with more staff tended to have a higher number of
patient encounters; although this was not true for every site. Later in the discussion,
these ratios and number of staff will be reviewed in the context of rates of offering
vaccinations.

Site

Size

# of
Encounters

7
10
11
1
2
5
3
4
12
9
6
8

Small
Small
Small
Small
Mid
Small
Mid
Mid
Small
Large
Large
XLarge

1114
1900
1945
1717
2414
1207
2247
2373
1929
5226
5664
9734

# of
Staff
7
7
8
9
9
9
11
12
12
17
18
26

Ratio
Rooming Staff:
Clinician
0.67
1.00
1.50
1.33
1.33
2.00
1.00
1.25
2.00
1.40
1.29
1.44

Ratio Receptionist:
Clinician
0.67
0.33
1.50
0.67
0.67
1.50
0.75
0.75
1.00
1.00
0.29
0.44

Table 47. Ratio of Rooming Staff and Receptionists to Clinician by Site

5.2 – AIM 1: COMPARING RATES USING THE EHR
The purpose of Aim 1 was to compare rates of offering vaccinations for influenza,
pertussis, and pneumococcal to eligible adults across regional primary care sites.
Univariate and multivariate analysis was performed to identify any patient demographic
characteristics that may also contribute to variation in offering vaccinations to adults.
Site was added as a variable to the logistic regression models to determine if location
played a role in the successful offering of vaccination.
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5.2.1 – Comparing Rates of Offering Influenza Vaccination
Overall, 17.09% of encounters with adults eligible to receive the influenza
vaccination were actually administered the vaccination. This particular rate is difficult to
compare to standard influenza immunization rates as published by the Centers for
Disease Control because that data considers an overall rate by patients and not by
encounter. An overall rate can be determined to provide comparison to benchmarks. The
number of patients previously immunized (those considered not eligible for vaccination
for purposes of this study) can be added to the number of patients immunized at the time
of their appointment (those considered a success) and the sum divided by the number of
individual patients seen in primary care during the timeframe of the study. Traditional
immunization rates for influenza for patients in this study were 48.24% (10,623/22,131).
The CDC analyzed data from the National Health Interview Survey (NHIS) and
calculated national influenza immunization rates in adults in 2013 at 42.2% (up 0.7%
from the previous year) (5). Statistics for Minnesota show an influenza immunization
rate of 51.7%. This particular health care organization was comparable to state trends.
Variability existed between sites for the successful offering of influenza
vaccination to adults. The larger sites tended to have better rates of offering vaccination.
Site 10 was the exception to this trend. It had the second highest rate of offering
influenza vaccinations with the least amount of staff and one of the smallest number of
patient encounters during the study timeframe.
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Univariate analysis was done with each patient demographic factor: sex, race,
ethnicity, language, insurance status, age, and site. All factors were statistically
significant except ethnicity. Multiple logistic regression had the same result; all factors
except ethnicity were statistically significant.
Looking at the results for each variable in the multiple logistic regression analysis
revealed specific, significant difference within each factor. Certain demographic
characteristics were associated with an increased likelihood of being offered the
vaccination. Females more than males, Asians more than Whites, and patients on
Medicare than those with a third party insurance company were more likely to be offered
the influenza vaccination. In addition, older patients, those 65 and older, were more like
to receive the vaccine. Conversely, patients with an Unknown race, Somalians, patients
on Medical Assistance or paying out of pocket, and those patients less than 50 were all
less likely to be offered the influenza vaccination. Many of these variations are similar to
those seen in national and state trends (5). The purpose of this study was not to explore
disparities in patient demographic characteristics in offering vaccinations, so further
analysis would be needed to help explain the variation.
Site was also a statistically significant factor influencing the offering of the
influenza vaccination to adults regardless of patient demographic characteristics.
Multiple logistic regression analysis revealed that Sites 1, 2, 4, 5, 7, 9, and 10 were
statistically different than Site 8 (the largest site). These sites all varied in size based on
the number of patient encounters and number of staff. A general review of the data
revealed no patterns or trends for the differences.
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5.2.2 – Comparing Rates of Offering Pertussis Vaccination
As with influenza, rates of offering the pertussis vaccination to adults varied
between sites. General analysis of these variations did not reveal any consistent pattern.
The largest site, Site 8, had the highest rate of offering the pertussis vaccination similar to
influenza. However, the smaller site that ranked second in offering the influenza
vaccination ranked last in offering the pertussis vaccination.
Univariate analysis revealed that, like influenza, all patient demographic
characteristics except ethnicity were statistically significant in influencing the success of
offering the pertussis vaccination. Multiple logistic regression analysis resulted in sex,
race, insurance status, and age being the statistically significant factors. Site was also
statistically significant even when accounting for the variability of patient demographic
factors between sites.
Detailed analysis of the multiple logistic regression results showed that certain
demographic factors tended to be associated with an increased likelihood of pertussis
vaccination. Males over females, Asians over Whites, and patients less than 50 over
those aged 50-64 were more likely to be offered the pertussis vaccination. On the other
hand, Blacks, patients who self-pay, and those 85 and older were less likely to be offered
the vaccination. Since pertussis is only one component in a combination vaccine with
tetanus, it is hard to distinguish between what factors are related to pertussis and which
ones are related tetanus. The purpose of this study was not to explore disparities in
patient demographic characteristics in offering vaccinations, so further analysis would be
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needed to help explain the variation. Likewise, this study did not take into consideration
the effects of the tetanus element combined with pertussis. Further research would be
needed to help understand any correlations or interactions with those two vaccination
components.
Site was also a statistically significant factor in influencing the offering of the
pertussis vaccination to adults. Sites 5, 7, 9, 10, 11, and 12 were all considered
statistically different than site 8 (the largest site). As with influenza, there are no real
patterns or obvious trends to help explain the variation. Additional exploration needs to
be done to help identify additional factors that may help explain the differences. Such
factors are explored in upcoming sections of this chapter.

5.2.3 – Comparing Rates of Offering Pneumococcal Vaccination
Similar to the other two vaccinations, rates of offering the pneumococcal
vaccination varied between sites. Site 9 (the third largest site) actually ranked highest in
offering patient the pneumococcal vaccination. Site 8 (the site ranked highest in
influenza and pertussis) ranked third for pertussis.
Univariate analysis showed race, insurance status, age, and site as statistically
significant factors in influencing the success of offering the pneumococcal vaccination to
adults. When these same factors were placed in a multiple logistic regression model,
however, only age and site remained statistically significant.
The details of the multiple logistic regression analysis revealed that patients less
than 50 were less likely to receive the vaccination and those 65 and older were more
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likely to receive the vaccination than those patients aged 50-64. Since age is a leading
indicator to determining eligibility for the vaccination, this result is logical.
When considering patient demographic factors, site remained statistically
significant. Sites 1, 2, 5, 6, and 9 were all statistically different than site 8. Some sites
were more likely to offer the pneumococcal vaccination to adults and some sites were
less likely. Again these sites varied based on their size so detecting a pattern or
meaningful conclusions from this type of data analysis was difficult. Additional factors
need to be explored; these will be discussed in upcoming sections of this chapter.
Multiple logistic regression analysis revealed that site remained a statistically
significant factor in the success of offering influenza, pertussis, or pneumococcal
vaccinations to adults even when considering patient demographic characteristics. It also
revealed that certain patient demographic characteristics remained statistically significant
when fit into the model. Between vaccines, there was variability in which patient
demographics contributed to success. For influenza and pertussis, the demographic
characteristics shown to be statistically significant for influencing the successful offering
of the vaccination were similar: sex, race, insurance status, and age – language for
influenza only. The individual patient characteristics within those demographics,
however, influenced results differently. The only patient characteristic significant for the
pneumococcal vaccination was age. This is also the only demographic that was
significant across all three vaccinations.
In addition, overall rates of success for adults were higher for influenza (17.09%)
than pertussis (9.28%) and pneumococcal (4.26%). Since the study period was during the
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influenza “season”, the staff may have been more focused on providing the influenza
vaccination allowing for missed opportunities for the pertussis and pneumococcal
vaccinations. In addition, if a patient was eligible for the influenza vaccination, they may
have refused the pertussis and pneumococcal to avoid receiving more than one
vaccination at the encounter.
Despite the variability in patient demographic characteristics, site remained
consistent as a statistically significant factor contributing to the success of offering of
influenza, pertussis, and pneumococcal vaccinations to adults. The results of the
Hosmer-Lemeshow goodness of fit test showed mixed results. Three models had a high
p-value indicating a goodness of fit and three models had low p-values indicating a lack
of fit. The lack of fit would indicate that there are likely factors outside the model that
may influence the success of offering vaccinations to adults. The results of this research
would support this finding. Motivational factors are one site characteristic that can help
explain success. In addition, the findings of Aim 3 revealed through interviews that there
may be other site or even individual factors that may help explain success. Difficult to
identify a pattern related to size of site or other patient demographic characteristics in
addition to mixed results in the goodness of fit test for the models make it necessary to
further evaluate and explore other factors that may be contributing to the variability.
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5.3 – AIM 2: MOTIVATION SURVEY

Aim 2 explores the motivation of staff in each regional, primary care clinic site by
direct survey. First the survey had to be adapted to include clinical care constructs. A
pilot was conducted to help evaluate the effectiveness of the adapted survey. After
survey distribution, scores for each of the motivational domains (attention, relevance,
confidence, and satisfaction) were calculated for returned surveys and the overall results
analyzed.
5.3.1 – Survey Adaptation
It is important during the adaptation phase to ensure that the goals of the
motivational assessment are maintained. The original survey called the course interest
survey was developed by John Keller to assess motivation of students towards a
particular course (4). The statements in the attention domain need to determine how well
the course is capturing the interest of the learner or how well the material stimulates the
student to learn. In the clinical care construct version, the statements in the attention
domain need to assess how much the healthcare worker is interested in offering
vaccinations to adults. Relevance for the learner means the course is meeting the
student’s personal needs or goals. Adapting the survey to the clinical care construct, the
statements needed to address the respondents’ attitude toward the value of vaccinations
and whether or not they served a purpose in meeting the needs of patients. In the original
course interest survey, confidence assessed how well learner thought they would succeed
or were in control of their success. Adapting this concept to the clinical care construct
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meant determining how well healthcare workers believed that the process for offering
vaccinations to adults would make a difference and how much control they had over that
process. Satisfaction in the context of learners deals with reinforcing accomplishments
with rewards. The survey statements assess the continuation for a desire to learn because
they feel a sense of accomplishment. The clinical care construct survey needed to assess
how much offering vaccinations to patients is enjoyable, how they think they compare to
their peers, and how recognized they feel for doing a good job.
Adapting the survey from the course interest survey designed to assess motivation
among students to the clinical care construct survey to assess motivation of healthcare
workers occurred with few challenges. Once the clinical care construct verbiage was
defined, this language replaced the words “this course”. There were only a few questions
that required additional wordsmithing to form a sentence with proper grammar and help
add clarity. There was difficult in adapting two questions. The concept behind these
questions related to suspense and intrigue. These concepts proved challenging to adapt to
clinical care and were thus excluded from the final survey. The pilot study was useful in
helping adjust questions for clarification and ensuring that the survey originally designed
to assess a student’s motivation was appropriately translated into a clinical care construct
to assess motivation for offering influenza, pertussis, and pneumococcal vaccinations to
adults.
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5.3.2 – Response Rates
Overall response rate was high at 73%. Patient service representatives
(receptionists) had the lowest response rate. This was expected after hearing the remarks
from the receptionist during the pilot study. She expressed concerns that most of the
statements on the survey did not apply to her. Only one site (Site 2) had 0 surveys
returned in the category of receptionist; four sites (Sites 4, 6, 10, and 11) had only one
survey returned in the category of receptionist; one site (Site 12) had one survey returned
by a single clinician. All other sites had two or more surveys returned representing each
job category. This meant that some sites had only 33% - 50% representation in any given
job category – one site for clinicians and four sites for receptionists. To fully understand
the impact of these response rates to study, it is necessary to also discuss how missing
data impacted the use of certain surveys and the job categories and site they represented.

5.3.3 – Missing Data
While the overall rate of return was 73%, incomplete surveys led to the exclusion
of a number of surveys. A total of eight surveys were excluded from study – three from
rooming staff (Sites 6, 9, and 12) and five from receptionists (Sites 7, 9, and 12). Site 12
had the most returned surveys that ultimately were excluded from the study (four). This
missing data led to this site having no representation in the job category of receptionists.
It dropped the response rate of returned surveys from 57% to the included survey rate of
25% for site 12. The excluded survey from site 7 also meant that there was only one
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receptionist represented from that site. Taking into consideration the number of excluded
surveys, the overall returned response rate of 73% dropped to 68% of included surveys.

5.3.4 – ARCS Scores
The average scores for each domain in the motivational framework (attention,
relevance, confidence, and satisfaction) were calculated for each site and each job
category at each site. Relevance had the highest score (3.90) overall and for each job
category. This is expected in a clinical organization that healthcare workers would
consider the offering of vaccinations to be relevant. In the context of students, according
to Keller (4) “relevance refers to people’s feelings or perceptions of attraction toward
desired outcomes, ideas, or other people based on their own goals, motives, and values”.
The results from the survey suggest that the staff believe that vaccinating patients has a
practical application and is a useful endeavor.
Conversely, confidence was the domain with the lowest overall average score.
Confidence refers to “people’s expectancies for success in the various parts of their lives”
(4). The results solely from the survey would imply that although staff think offering
adults vaccinations is highly relevant, they are less confident that the process will work
and led to success.
Variability existed between domains, sites, and job categories for each average
domain score (see Figures 22-25). The average domain scores of attention, relevance,
confidence, and satisfaction varied at each site. The largest variation was at site 4 with an
average relevance domain score of 4.04 and an average attention domain score of 3.36.
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By contrast, site 10 had an average attention domain score of 3.86 and an average
satisfaction domain score of 3.59. When analyzing the range of average scores between
domains among sites, eight sites had the highest average domain score in the relevance
domain and seven had the lowest average score in the confidence domain. This fits with
the analysis of overall average scores including all sites.
Additionally, the average score of each domain varied between sites. Different
sites had the highest average score in each domain. Site 7 had three of the lowest average
scores in both the relevance and satisfaction domains, but that was the only commonality
found in the general analysis. Table 48 shows the ranking of the average score in each
domain by site.

Site

Size

1
2
3
4
5
6
7
8
9
10
11
12

Small
Mid
Mid
Mid
Small
Large
Small
XLarge
Large
Small
Small
Small

Rank of Average Domain Score
(All Job Categories Combined)
Attention Relevance Confidence Satisfaction
11
5
10
3
5
3
1
4
1
10
4
10
10
6
3
2
8
11
9
9
6
9
11
6
12
8
12
12
4
4
2
1
3
7
5
5
2
2
7
7
9
12
8
11
7
1
6
8

Table 48. Average Domain Score (All Job Categories) Ranking by Site
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Job categories also had much variability between average domain scores and
between sites. Rooming staff at site 3 had the highest overall score in any domain among
job categories with an average score of 4.76 in the attention domain. Receptionists at site
4 had the lowest score in any domain with an average score of 2.17 in the attention
domain.

5.4 – AIM 3: INTERVIEWS
Aim 3’s purpose was to investigate any additional factors such as site procedures
or processes outside the motivational model that may further explain variance in rates of
offering adults vaccinations. The purpose of the interviews was to discuss processes at
each of the sites to better understand any variation in procedures. The rooming staff are
the ones most likely to understand how things are done at the entire site. A clinician may
only be able to relate to processes of his/her own individual patient care and preference
and not to the site as a whole. Identifying patients who are due for vaccination is the
responsibility of the rooming staff as indicated in the organization’s policy (see Appendix
C). Standing orders and protocols make it possible for rooming staff to determine
eligibility and administer vaccines to patients. For these reasons, interviewing only
rooming staff was deemed acceptable.
General comments from the rooming staff included “I feel like we do a good job”,
“Hardly ever anyone comes in without getting a shot”, and “Influenza vaccine is pretty
much given to everyone”. The rates of successful offering of vaccinations, however,
reveal something somewhat different. Asking additional probing questions and exploring

149

the process further was critical to help understand the gap between actual success rates
and the perception of success.
Sites showed consistency in several aspects of the process. All sites consistently
checked the patient’s immunization history at the time of the encounter. There was also
consistency in where immunizations were documented. This included both vaccinations
given within the facility and any administered from an outside agency.
Interestingly, while the majority of the sites indicated it was the rooming staff’s
responsibility to determine which vaccinations a patient has had, give (or at least
recommend) what vaccinations to give, give the vaccination, and document the
administration of the vaccination, none of them thought it was their responsibility to
document the patient’s refusal in the electronic health record. They all stated that they
inform the clinician that the patient refuses and several indicated that they expect the
clinician will change the patient’s mind, but they rely on the clinician to document the
patient refusal. Perhaps the biggest reason for this is that most of the participants
indicated there is no specified place in the electronic health record to document it.
Therefore, they feel it should be documented in the visit note which is completed by the
clinician.
Another consistent theme discovered during the interviews was that in nearly
every circumstance except for one, the patient was the last resource use to collect
immunization history. Two sites acknowledged that they didn’t even ask the patient at
all. A critical resource identified was the Minnesota Immunization Information
Connection (MIIC). This may make replication of this study in states without an
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immunization registry challenging. Although it isn’t exactly clear how this resource fully
impacts the questions of this research study, it is clear that this registry allows for a more
comprehensive history of immunization that proves valuable in determining eligibility.
The interviews to investigate these factors revealed that all participants had
knowledge of the organization’s immunization policy. They knew where to find the
policy, its general contents, and the guidelines offering vaccinations. Yet further
exploration revealed that most sites were not adhering to the process set forth in the
organization’s policy. Some sites were operating under their own procedures defined for
the entire location while others still had guidelines established based on preferences of
the individual clinician. Although the scope of this study did not accommodate further
exploration into this pattern of acting independently, it still highlights variability in
process which could be a factor in the variability of rates. Additional research in this area
would be needed to fully understand this lack of adherence.
The interviews with eight rooming staff provided a realistic overview of the
procedures related to immunizing adults at each site. The organizational policy states
that rooming staff can and should be offering vaccinations to patients at every primary
care visit. There are also standing orders in place giving rooming staff the autonomy to
administer vaccines including influenza, pneumococcal, and pertussis. Yet several
interviewees indicated that sites are clearly deviating from the policy. It may be valuable
to further explore this variation related to the lack of standardization, system deficit for
documentation of patient refusal, not utilizing the patient as a source of immunization
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history, refusal to follow policy, and allowing individual clinicians to deviate from
standing orders.

5.5 – AIM 4: MOTIVATION AS A PREDICTOR FOR VACCINATION SUCCESS
The purpose of Aim 4 was to develop a model to determine how motivational or
procedural factors contribute and help explain variation in adherence guidelines of
offering vaccinations. All the components of Aims 1, 2, and 3 are brought together to
help investigate what may influence a particular site to offer the influenza, pertussis, and
pneumococcal vaccinations to adults more than other sites. Each vaccination will be
explored individually and then difference and similarities between vaccines will be
discussed.

5.5.1 – Influenza
Univariate analysis of the overall average scores (including all job categories) in
each domain (attention, relevance, confidence, and satisfaction) were performed. Results
showed that each domain was statistically significant in influencing the success of
offering the influenza vaccination to adults. A similar univariate analysis was performed
for each job category. All average domain scores across all job categories were
significant except relevance for clinicians. There is no clear answer why this one domain
would not be relevant for that particular group of healthcare workers. The results would
imply that whether or not clinicians value vaccinations or think they serve a purpose for
their patients is not a significant influencer in the success of offering the vaccination.
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Based on the policy, which states that rooming staff should assess and give the
vaccination, this would make sense. However, the interviews revealed that not each site
is following the policy and many clinicians are making the determination of vaccination
eligibility themselves, this is less understandable.
Multiple logistic regression analysis revealed that only attention and satisfaction
are significant factors in determining the success of offering influenza vaccination to
adults. This implies that whether or not staff feel vaccinations are relevant or that they
have confidence in the process has an insignificant effect on whether or not the patient
will actually be offered the vaccination. What is important is that healthcare workers are
paying attention to vaccinations and they sustain this attention through satisfaction with
the process or outcomes. Having staff interested and focused on the matter of
vaccinations seems to be a significant motivator in ensuring the success of offering the
influenza vaccination to adults. Likewise, knowing they are doing a good job, feeling
they are recognized for their efforts, and having a sense of accomplishment, influences
whether or not staff are offering the vaccination to patients. The results showing that
these two domains are significant makes sense as satisfaction is what helps maintain
attention.
A further multivariate analysis was performed including all the average scores
from each of the ARCS domains and the demographic factors found to be significant in
Aim 1. Results showed that all the same patient demographic characteristics (sex, race,
language, insurance status, and age) combined with attention and satisfaction were still
statistically significant. Those sites with a higher average score of attention or
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satisfaction were more likely to offer adults the influenza vacation. Figure 26 shows the
rate of success by site and the corresponding average domain scores for each domain.
Each domain shows a positive trend line meaning that, in general, the higher the domain
score, the more success for offering the vaccination. This is only a generalized statement
and may highlight some gaps in the assessment tool. The graphs in Figure 26 also
illustrate that the trend line for confidence is relatively flat which implies it is less
influential in the successful vaccination process. This seems to coincide with the results
of the multivariate analysis which shows that average scores in the confidence domain
are not statistically significant.

Figure 26. Average Domain Scores and the Rate of Influenza Success
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5.5.2 – Pertussis
Univariate and multivariate analysis of the average domain scores and the success
of offering the pertussis vaccination were very similar to those of influenza. All average
domain scores were statistically significant when placed in a univariate logistic
regression model and only attention and satisfaction remained statistically significant
when placed in a multiple logistic regression model. Adding in all the significant
demographic factors from Aim 1 did not change the results.
Figure 27 shows the rate of success by site and the corresponding average domain
scores for each domain. Similar to influenza, each domain shows a positive trend line
meaning that, in general, the higher the domain score, the more success for offering the
vaccination.

Figure 27. Average Domain Scores and the Rate of Pertussis Success
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5.5.3 – Pneumococcal
Univariate analysis for the pneumococcal vaccination revealed different results
than those of influenza and pertussis. All average domain scores were significant factors
in influencing the success of offering the pneumococcal vaccination except confidence.
Multivariate analysis had the same results. Univariate analysis by job category also
revealed similar information than that presented earlier with the other two vaccinations.
All domains were statistically significant for clinicians, all but confidence for rooming
staff, and only attention for receptionists. Multivariate analysis of domain scores within
each job category, however, revealed some differences. For clinicians, confidence and
satisfaction were statistically significant, all were significant for rooming staff and
attention and relevance were significant for receptionists.
When adding age (the statistically significant factor from Aim 1) into the multiple
logistic regression model, things remain the same. Attention, Relevance, and Satisfaction
are all significant factors influencing the success of offering the pneumococcal
vaccination. Relevance may play a role here as there are two unique patient populations
that are eligible to receive the pneumococcal vaccination – those aged 65 and older and
those younger with risk factors. Perhaps relevance becomes important in helping to see
the benefit of vaccinating the younger population of patients.
Figure 28 shows the rate of success by site and the corresponding average domain
scores for each domain. These graphs reveal greater variability than the results for
influenza and pertussis. While the Attention, Relevance, and Satisfaction domains still
show an upward trend line, the results in the Confidence domain show a downward trend
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line. This may highlight the need to evaluate pneumococcal vaccination within the
eligibility groups – adults age 18-64 with at-risk conditions and adults age 65 and older –
independently. Eligibility requirements based on age are easy to identify while
determining a patient’s at-risk status may be more challenging and requires interpretation.
This may lead to increased focus on age eligibility requirements while neglecting the
younger adults requiring the vaccination for their at-risk conditions. This may help
explain the different results obtained for the pneumococcal vaccination as compared to
the influenza and pertussis vaccination, but further study would be required to explore
factors more thoroughly.

Figure 28. Average Domain Scores and the Rate of Pneumococcal Success
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5.4.4 – Aims 1-4: Integration of Results across Vaccinations
While looking at each vaccination helps provide insights into how factors
function independently within each vaccine, it may prove useful to review factors across
all three vaccinations. Putting all the data together can help identify trends, patterns, and
areas of concern. This can lead to determining next steps and areas of focus.
Variability existed across the vaccinations regarding the statistically significant
demographic factors that played a role in offering the vaccines to adults as well as the
average domain scores. Table 49 illustrates the different domain scores and demographic
factors by vaccine type.

Job Category

Influenza

Pertussis

Pneumococcal

Clinicians

Attention
Relevance
Satisfaction

Attention
Relevance
Confidence
Satisfaction

Confidence
Satisfaction

Rooming
Staff

Attention
Relevance
Confidence
Satisfaction

Attention
Relevance
Confidence
Satisfaction

Attention
Relevance
Confidence
Satisfaction

Receptionists

Attention
Relevance
Confidence

Attention
Relevance
Confidence
Satisfaction

Attention
Relevance

Demographic
Factors

Sex
Race
Language
Insurance
Age
Site

Sex
Race
Insurance
Age
Site

Age
Site

Table 49. Difference between Vaccinations among Domain Scores for Each Job Category
and Patient Demographic Characteristics
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Age and site were the only two factors that were significant across vaccinations.
Interestingly, all domains were statistically significant for all job categories for pertussis
and for rooming staff for all vaccinations. Since the ARCS model helps provide
interventional strategies aimed at improving motivation in each of the domains, this may
help highlight areas of interest or places to start.
The variation in age seen between vaccination rates in this study is similar to
those nationally (5). Older patients tend to receive the influenza vaccination as they are
considered a vulnerable population. For pneumococcal, patients aged 65 and older are
more likely to receive the vaccine because that is part of the eligibility requirements.
Younger people are only required to get the pneumococcal vaccination if they have a
high-risk condition. Conversely, pertussis is more likely to be given in the younger
populations. This may be attributable to the fact that the pertussis vaccine is
administered in combination with tetanus. This increase in likelihood of the tetanus
vaccination may exist in younger patients because they perform higher risk activities that
would necessitate such a vaccination.
Site remained a statistically significant factor even after accounting for variability
in patient demographic characteristics. This could be explained, in part, to the lack of
adherence to the organization’s policy on immunizations. The organization as a whole
set forth a procedure to help ensure that patients were getting their necessary vaccinations
according to federal guidelines. Yet, individual sites had developed site-specific
processes for immunizing patients. Furthermore, some sites even had clinician-specific
procedures that were to be followed. This failure to comply with organizational policy
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could have significant consequences on whether or not patients are receiving the
appropriate vaccinations at the appropriate time.

Site

Size

Site 1
Site 2
Site 3
Site 4
Site 5
Site 6
Site 7

Small
Mid
Mid
Mid
Small
Large
Small

Site 8

XLarge

Site 9

Large

Site 10

Small

Site 11
Site 12

Small
Small

Decision
to
Vaccinate
Mix
NA
NA
Mix
Clinician
Clinician
NA
Rooming
Staff
Mix
Rooming
Staff
NA
Clinician

Rank of
Influenza
Success
Raw Odds
Rates Ratio
12
12
10
10
8
9
6
4
5
3
3
5
11
11

Rank of
Pertussis
Success
Raw Odds
Rates Ratio
4
3
7
8
5
4
8
7
3
1
6
5
9
9

Rank of
Pneumococcal
Success
Raw
Odds
Rates
Ratio
11
12
12
11
5
4
7
6
2
2
4
3
9
9

1

6

1

6

3

7

4

2

2

2

1

1

2

1

12

10

8

8

7
9

7
7

11
10

12
10

6
10

5
10

Table 50. The Rank of Success for Each Vaccination and the Staff Who Can Decide to
Vaccinate the Patient
*Mix = the decision to vaccinate is clinician-specific (either rooming staff or clinician)
NA = Information not available; interview not completed at site
Raw Rates is the ranking of site based on the number of successful vaccinations/total number of encounters
Odds Ratio is the ranking of site based on the number of successful vaccinations when considering
statistically significant patient demographic factors at each site

Table 50 is a table of rankings of success for each of the vaccinations by site. It
indicates the rank of site based on “raw rates” calculated by taking the number of
successes and dividing it by the total number of eligible encounters. Also included is the
rank of site based on the odd ratio; the higher the odds ratio the higher the likelihood of
success. While the comparison of ranking by raw rates and odds ratio is relatively
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similar, it does reveal some difference particularly with site 8. Although site 8 is ranked
first for raw rates of nearly all vaccinations, when considering statistically significant
demographic factors, its ranking falls to six or seven.
Table 50 also shows who at that site has the authority to decide to vaccinate the
patient and the size of the site. No real patterns emerge when looking at the data in this
way. This helps to show that further research will be needed to fully understand how the
lack of adherence to organizational policy influences the success of offering adults
vaccinations.
Across all vaccinations and nearly all job categories, attention and satisfaction are
consistently significant factors contributing to the success of offering vaccines to adults.
This information can prove valuable as the ARCS framework offers solutions for
improving motivation in students in each of the domains. These strategies may be
modified to fit the clinical care construct and can help lead to ways to improve
motivation thereby hopefully improving the rates of offering vaccinations to adults.

5.6 – RECOMMENDATIONS
Based on the findings of this research study, there are several recommendations to
be made. These recommendations focus on utilizing Keller’s ARCS framework of
motivational design to design educational strategies to help improve and support attention
and satisfaction. In addition, changes can be made to the electronic health record to
better support the offering of vaccinations to adults.
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Keller’s framework of motivational design outlines strategies to improve each of
the ARCS domains. In the instance of attention, methods to help capture interest are
essential to improving attention. This involves using stories, concrete examples, and
visual aids during the training. Staff can be educated on vaccination guidelines by
presenting specific patient examples and using interesting visual aids during the
presentation. Another aspect of motivational design geared toward attention is to
stimulate inquiry. The instructor should present a problem that can be solved using the
information presented. Staff can be given scenarios to help use their new knowledge to
determine eligibility and appropriateness of offering a vaccination. It is also necessary to
maintain attention throughout the education. This can be accomplished by using
variation in format and presentation of materials.
To improve and support satisfaction, Keller outlines strategies including positive
recognition, rewarding outcomes, and fair treatment. Staff should be given enthusiastic
and positive feedback. Those who become experts in the knowledge of offering
vaccinations to adults should be allowed to teach others. It is important to reward
outcomes and recognize those with high or improved rates. This requires providing
consistent feedback in how staff are doing in offering vaccinations to adults. Lastly, it is
necessary that any recognition or rewards be done fairly and consistently.
Besides these recommendations provided by Keller to improve attention and
satisfaction, some changes can be made utilizing the electronic health record as well.
Patient refusals of vaccinations should be documented consistently and in a standardized
way. This can lead to a better understanding of patient eligibility and indication of
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whether the vaccination was truly offered. Outcome reports developed from querying the
electronic health record should also be provided to staff as a method of feedback on how
well they are performing in offering vaccinations to adults. The EHR should also be
leveraged to easily identify patients that are eligible to receive a vaccination. Reports and
decision tools available within the state-wide immunization registry should also be
explored to help determine eligibility and easily identify vaccinations that are due.

5.7 – COMPARISON WITH WORK OF OTHERS
There have been other research studies that have questioned motivation in adult
immunizations (11) as well as using the ARCS model to design or evaluation educational
material (4,35,36). These studies offer some comparisons in methods surveying
healthcare workers in addition to the utilization of the ARCS framework to explore
different aspects of clinical care. They also help provide some insights into future work.
Abrahamson and Levi (11) distributed a questionnaire to 27 primary care clinics
in the Jerusalem area to explore knowledge and attitudes concerning healthcare workers
receiving an influenza vaccination. They included all staff that had involvement with
patient care including physicians, nurses, pharmacists, and administrative and ancillary
workers. Their results identified that 72.1% had a desire for immunization while only
30.2% actually received the influenza vaccination. They concluded that there is a need to
identify reasons and potential interventions for this gap. Additional discussion indicated
that the reasons for the gap would need to be closed using education.
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Keller (4) notes that the ARCS model has been used in various research in diverse
settings related to geographical location, organization, and subject. He further explains
that “the overarching purpose of motivational design research is to understand how to
improve people’s motivation to learn by means of learning environment design and
guidance for learner self-motivation”. He further explains that it is necessary for
“strategies, or tactics, [to be] created after identifying what the specific motivational
problems or goals are in a given situation”. This helps further advocate for surveying
first to identify which strategies to employ which is a focus of this research study.
A research study looking at improving hand hygiene compliance in healthcare
settings (35) explored using the ARCS model to “enhance motivation to maintain
behavioral change”. The purpose of their study was to “bridge the gap between
behavioral theories to develop an educational program”. The research proposed using the
ARCS framework in conjunction with trans theoretical model and the theory of planned
behavior. They speak to the four components of the ARCS model and provide specific
motivational design aspects from each domain. They conclude that “individuals usually
vary on where they are on the trans theoretical model (TTM) stages, and thus the stage
will affect how individual perceived the available information. Providing healthcare
workers with the needed information rather than restricting information to a particular
way of education will present the necessary information, regardless of the TTM stage”.
The authors of this study proceeded directly to using motivational design strategies
within the ARCS model to help improve education regarding hand hygiene. Yet in their
conclusion they clearly identify that information will be perceived differently based on an
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individual’s stage of behavioral change. The results of this research study could help by
identifying which design strategies would be most beneficial based on the motivational
assessment of the staff prior to implementing educational campaigns.
Similarly, Stockdale, et al. (36) studied how to apply the ARCS design model to
breastfeeding advice by midwives in order to motivate mothers. The researchers of this
study noted that the decision to stop breastfeeding was related to low expectancy for
success. A breastfeeding motivational instructional measurement scale was developed
based on several theories and models to assess values placed on breastfeeding, total
perceived midwife support, and total expectancy for success. The results of the survey
were then mapped to motivational problems being addressed in the ARCS model.
Suggestions for improving education based on survey results were then documented and
discussed in each of the four domains. The researchers concluded that the “ARCS model
offer health educations a potentially robust approach to designing and implementing
relevant and effective health education that connects the effects of health education with
the causal likes of what works and for whom”. This is very similar to the approach taken
in this research. Rather than developing a completely separate survey that required
independent mapping to the ARCS model, this study looked to change constructs in the
existing assessment tool specifically designed to work with the ARCS model strategies
for improving motivation.
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5.8 – STRENGTHS
The strengths of this study relate to the volume of data obtained for analysis, the
successful adaptation of a motivational survey for learners into a clinical care construct
for healthcare workers, the ability to provide additional details of the problem through
qualitative data analysis, and the model development which revealed insightful data into
this research problem in addition to guiding further work. This research study had large
volumes of patient and encounters providing sufficient data for a robust analysis of rates
of success for offering adult influenza, pertussis, and pneumococcal vaccinations.
Encounters in excess of 25,000 were reviewed providing an ample sample size. There
was also high rate of return from all twelve sites in each job category. Once again, this
contributed to large volumes of data providing a strong analysis.
The research was conducted in a real world setting encompassing a metropolitan
area in addition to rural communities. This is valuable for providing interesting
exploration in how staff is motivated to provide vaccinations in a typical healthcare
environment. It goes beyond some traditional studies that take place in a more academic
healthcare organization which tends to relate to a larger institution in an urban setting.
This study explores a broader aspect of healthcare delivery to include a smaller grouppractice organization with clinics in rural communities that can sometimes be
underrepresented.
An additional strength of this study was the access to clinical data from the
organization’s electronic health record. It didn’t rely on self-reporting of patients nor
simply analyze administrative or claims data. By accessing the electronic health record,
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the study was able to retrieve a more complete immunization history containing
vaccinations given outside the organization. That this particular organization utilized a
state-wide immunization registry to consistently update the patients’ immunization
history led to higher assurance of accuracy in determining eligibility. Also, the use of the
electronic health record provided the ability to define exact parameters to extract data for
primary care patients with eligibility for influenza, pertussis, or pneumococcal
vaccinations.
Adapting an existing interest survey designed to assess a learner’s motivation in a
classroom to a clinical care construct survey to assess motivation of healthcare workers to
offer vaccinations proved useful. The method used can be replicated for other clinical
care constructs and applied to other aspects of healthcare. It also proved useful in the
insights it provided to addressing the research problem.
Interviewing the staff helped provide additional input into the exploration of the
factors contributing to the success of offering vaccinations to adults. Combining this
qualitative data with the large volumes of data obtained from the electronic health record
and staff surveys provided additional understanding into variation in offering vaccination
rates. Valuable information was obtained to help enlighten the process and identify any
individual site idiosyncrasies. While revelations during the interview process will require
additional exploration in research beyond the scope of this study, certain aspects prove
useful in helping identify variability between sites.
The final model development in Aim 4 helped combine data from the other three
aims into one comprehensive look at contributing factors to success of offering
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vaccinations to adults. This final model considered patient demographic characteristics,
average domain scores from each clinic, and job-specific average domain scores. This
helps set the stage for future work to identify keys components of possible interventional
studies aimed at providing educational materials designed to increase motivation to
improve adherence to guidelines.

5.9 – LIMITATIONS AND ASSUMPTIONS
Some limitations of this research were discovered throughout the process. One of
the limitations, discussed also as a strength, is the variation between sites. Some of the
sites had a small number of total encounters and many of those encounters were with
children. This would create a smaller denominator for rates of success. It could also lead
to findings being indicative of a lack of experience with adult vaccinations. Sites that
frequently had visits with both adults and children may have focused more on childhood
vaccinations or lacked the experience and/or knowledge of eligibility requirements for
vaccinations for adults age 18 and older.
Another limitation of this research is the timing of the study. Records were
analyzed from 9/1/2013 to 3/31/2014 yet surveys and interviews did not take place until
2015. Staff motivational factors and beliefs could have changed over time thus altering
the results of the survey and interview.
Although the design of this study took advantage of the documentation in the
electronic health record to determine rates of success, it relied on proper documentation.
The appointment needed to be scheduled with the appropriate appointment type to help
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ensure that only those patients appropriate for the research question were included. It
was also necessary for staff to document the immunization history accurately and to
update the history with immunizations given outside the organization such as records
included in the Minnesota Immunization Information Connection (MIIC). This was
necessary to ensure proper identification of eligibility for the influenza, pertussis, and
pneumococcal vaccinations. Based on the lack of a place to document a patient’s refusal
for vaccination, this study was unable to assure that all missed opportunities were
analyzed appropriately. Some events recorded as failure to offer the vaccination could
have in fact been a patient refusal.
This study only looked at three vaccinations – pneumococcal, influenza, and
pertussis. Based on the varying results realized in this study, it is not possible to
extrapolate any conclusions for these three vaccines to additional vaccinations.
Additional research would be needed to fully understand motivational factors associated
with offering other vaccinations to adults such as those for varicella, hepatitis A, hepatitis
B, and HPV.
This study also looked at pneumococcal vaccinations across the entire population.
This made it difficult to compare against national trends and also to extrapolate if certain
motivational and/or demographic factors would impact success differently based on the
high-risk population needing the pneumococcal vaccination or those age 65 or older. The
guidelines for this particular vaccine also changed during this study. That could have had
an impact on people’s views, opinions, and comments.
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Since pertussis is part of a combination vaccine with tetanus (TDAP), it is hard to
differentiate between when a patient was given the TDAP vaccination for tetanus and
when it was administered to prevent against pertussis. This study looked at the
successful offering of the TDAP vaccination and likely captured some administrations for
the prevention of tetanus instead of pertussis
The clinical care construct survey modified from Keller’s course interest survey
(4) was only evaluated through pilot testing. Additional study would be needed to
scientifically evaluate the effectiveness (including validity and reliability) of the tool
designed to assess motivation. Although the survey distributed as part of this research
received good response rates, two sites ultimately had job categories excluded from the
study and some sites had only one representative in a job category. This may have
contributed to underrepresentation in these job categories for those sites.
This study looked at the success of offering vaccination to adults based on site.
Interviews were conducted to help determine additional factors that may influence
success. It was necessary that the interviewee were well-acquainted and could articulate
the process of offering vaccination to adults at their site. Based on interview responses,
variation in rates of success could be attributable to individual clinicians rather than the
site as whole. No clinicians were able to participate in the interview process. Their
perspective could have provided additional insight into variability seen in the results of
the survey or successful offering of vaccination rates. Further study would need to take
place to determine what role the individual clinician plays. Additionally, only 8/12 sites
were represented in the interviews. The four sites without an interview could have
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revealed additional insights into the variability of the adult vaccination process and
factors that contribute to the success of offering vaccinations.

5.10 – CONTRIBUTIONS
This research study offers several contributions to health informatics. The setting
and subjects offer a practical perspective from an applicable environment. Methods used
in the design of the queries to extract data from the EHR can help offer insights to ensure
an accurate rate of vaccination success. Additionally, this study demonstrated a
technique to help adapt an existing course interest survey to a clinical care construct
survey to assess motivation. This survey was then used to obtain motivation scores for
staff with varying levels of education and licensure helping to determine motivation as a
factor in determining the rate of vaccination success in adults. Ultimately, this study
offers insights into potential interventions to be tried with a variety of staff in a variety of
settings to help improve the adoption of evidence-based clinical guidelines by designing
motivating educational materials.
The setting was a health care system with a variety of sites. Some sites were
located in the city with a population of approximately 100,000 in the Midwest. Other
sites were located in smaller, rural towns. This variety of sites allowed for the
exploration of the study question in a real world setting that may prove applicable to
many other healthcare settings across the country. In addition to the location, the size of
sites was also different. Again, this allows for comparison between city/rural sites and
larger/smaller sites. Since these sites all belong to the same system and are governed by
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the same rules and policies, it allows for exploration into the nuances within each
location that may help influence the success of offering vaccinations to adults.
This research study also included a variety of healthcare workers as subjects –
clinicians, rooming staff, and receptionists. This contributes to the field of informatics
because it allows for multiple perspectives. It also allows for the exploration of how
these groups with different levels of education, skills, and responsibility interact to
accomplish the work. It not only helps to identify what potential interventions to
research but to whom these interventions might be directed. It allows for a multidisciplinary approach to avoid excluding important members of the healthcare team that
can impact success.
The methodology of the query design to determine rates of vaccination success
from the electronic health record were robust to ensure the most accurate data analysis
possible. Appointments were scrutinized to ensure that only primary care appointments
were included. The query needs to be designed to ensure that the data extracted was the
patient population matching what was outlined in the organization policy. This meant
including only those patients who were appropriate for the research question. Encounters
within a primary care setting outside the parameters of the policy (i.e. nurse procedures,
workman’s compensation, blood pressure checks, etc.) were excluded. In addition,
patients needed to be appropriately and accurately identified for eligibility of
vaccinations. This required extracting data from several areas of clinical documentation
including allergies, immunization history, and diagnoses. Patient with certain at-risk
conditions such as diabetes, pulmonary disease, and chronic renal failure needed to be
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clearly identified by querying diagnosis codes over time. An inaccurately designed query
would have had large implications for the results of this research study. It was critical to
determine the number of eligible patients used to determine that rate of vaccination
success.
The course interest survey was a tool originally developed by Keller (4) to assess
motivation in students towards a particular course. For purposes of this study, this survey
tool was modified to assess motivation in healthcare workers towards a particular clinical
care construct related to adult vaccinations. The clinical care construct survey modified
from the course interest survey can offer helpful insights into healthcare workers
motivation toward offering vaccinations to adults. It can also be modified to other
clinical care constructs to help organizations or researchers evaluate motivation of staff to
provide other patient care services.
Based on the setting of the research study, it affords the opportunity to look at the
results of the clinical care construct survey to access motivation across a variety of sites.
In addition, results were also analyzed between different job positions. This inclusivity
and comparison across sites and staff allowed for further exploration into the factors
contributing to success of vaccinations. This can have implications for designing any
potential interventions based on survey results – not only on what information to use in
the intervention, but who to direct the intervention towards.
Additional factors were reviewed using a mixed methods research approach to
explore the clinical care construct further in the clinical setting. This mixed method
approach allowed for the inclusion of valuable information into the inner workings of the
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various sites. It offered insights into variations between sites including deviations from
company policy as well as individual autonomy and preference. Combining this
qualitative data with the quantitative data of rates and motivational assessment scores
helped provide a more comprehensive picture of factors contributing to the success of
offering the influenza, pertussis, and pneumococcal vaccinations to adults.
Ultimately, by combining rates of success with an objective assessment of
motivation toward a specific clinical care construct and taking into account qualitative
factors influencing success, plans for the dissemination of evidence-based guidelines can
be customized to achieve the highest level of successful adoption. By evaluating all level
of staff (physicians, nurse practitioners, physician assistants, registered nurses, licensed
practical nurses, medical assistants, and receptionists) implementation can be tailored to
the individual needs of each group. Additionally focus can be paid to which aspects of
motivation should be considered in designing the intervention.

5.11 – SUGGESTIONS FOR FUTURE RESEARCH
The data set obtained in this research study can generate hypotheses for future
work. Racial disparities as well as variation in other demographic characteristics such as
age, insurance status, and sex were discovered during the analysis of vaccination data.
Further research would be needed to further explore the role these factors play in the
success of offering influenza, pertussis, and pneumococcal vaccinations to adults. For
this particular healthcare facility, the racial disparities found were different than those
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expressed in national studies. Additional study would be needed to better understand the
impact that has.
Future research may also prove beneficial in looking at motivational factors
within the ARCS framework and the impact it has on the success of offering vaccination
to adults at an individual clinician-level. Since this study revealed variation in adherence
to policy and the allowance of exceptions to procedure to accommodate individual
clinician preference, conducting a research study at the clinician-level may prove
informative.
The results of this study could have an impact on the methods and strategies
utilized for implementing clinical decision support tools, conducting process
improvement, and promoting behavior change. Future research would be needed to
further explore how cognitive attitudes, values, and beliefs relate to motivation within an
individual and how those factors affect the site in which the individual operates within a
healthcare setting. The ARCS framework model only begins with the defining phase
involving analyzing audience motivation. It contains an entire process to create the best
environment and extrinsic variables possible to achieve optimum motivation and
ultimately success.
Since this study identified some areas of motivation with the ARCS framework
that can explain variation in rates of success of offering adult vaccinations, then the
remaining process of the ARCS model can be utilized to make improvements. The
discoveries made in the defining phase could lead to tailored design and development of
motivational strategies and elements to lead to better outcomes. Future work could focus
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on interventional strategies geared toward improving attention and satisfaction as
outlined in section 5.6 to determine methods that lead to improved success.
One way of investigating motivation as a predictor of success of offering
vaccinations to adults is to review the answers to individual questions of the clinical care
construct survey. There may be particular questions within each domain that scored
lower than others which could lead to targeted solutions based on a single question. The
domain of satisfaction investigates one’s level of happiness with offering vaccinations in
addition to receiving positive feedback. It could be that the staff feel happy and satisfied
vaccinating their patients but feel the organization provides them with little to no
recognition for their efforts. Discovering the particular aspects of any one domain that
scored the lowest may lead to even more targeted interventions. In addition, the domains
of relevance and confidence should not be ignored. While not found to be statistically
significant in explaining the variation in rates, it is still important to maintain and support
these aspects of motivation. Since confidence was found to have the overall lowest score,
further research could look at interventions to improve this motivation domain in general.
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CHAPTER 6 – CONCLUSIONS
The purpose of this study was to explore motivational factors that may influence
rate of offering adults vaccinations for influenza, pertussis, and pneumococcal in primary
care. After comparing rates of success of offering adult vaccination from twelve sites in
a health care system located in a city with a population of approximately 100,000 in the
Midwest, interviews were conducted to help identify additional factors possibly
contributing to variance in success. Keller’s course interest survey developed to assess
motivation within his ARCS model for students (4) was adapted as a clinical care
construct survey to fit a healthcare setting and adult vaccinations in particular. This
survey was distributed to 145 staff members including physicians, advanced practice
nurses (nurse practitioners), physician assistants, registered nurses, licensed practical
nurses, medical assistants, and receptionists. After collecting all the data from encounters
and surveys, a model was developed to help determine which factors may contribute to
success of offering vaccinations to adults.
Results revealed that different sites did have significantly different rates of
success. In addition, patient demographics such as race, age, language, and primary
insurance status also contributed to the success of offering of influenza, pertussis, and
pneumococcal vaccinations to adults. Survey results showed variability in all four
domains of the ARCS model – attention, relevance, confidence, and satisfaction.
Rooming staff showed the highest motivation based on the highest average scores in
nearly every domain.
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While the results of the interview revealed that there is a variation in policy that
required further study, it also revealed that, in general, staff was aware of the policy and
the importance of immunizations. There were also good practices in place to capture
vaccinations given outside the organization leading to a more complete and accurate
vaccination history. It did appear, however, that clinician preference drove the process of
providing vaccinations to adults sometimes removing the rooming staff (RNs, LPNs, and
MAs) from being utilized to help perform this valuable task.
Combining rates of offering adult vaccination success with average scores from
each of Keller’s four ARCS domains (4) in a step-wise logistic regression model revealed
that motivational factors in the areas of attention and satisfaction had a statistically
significant impact on the rate of success. Even after accounting for significant patient
demographic factors such as race, age, and insurance status, these two areas of motivation
remained significant. Additionally, relevance proved statistically significant in helping
explain the success rate of offering the pneumococcal vaccination.
This research could lead to targeted interventional strategies for educating
healthcare workers to help them translate clinical guidelines into practice. Further
research can focus on using the results of the clinical care construct survey in
combination with Keller’s ARCS model strategies (4) for improving motivation. Specific
education can be developed to ultimately improve the success of offering influenza,
pertussis, and pneumococcal vaccinations to adults.
The results of this study can lead to the development of solutions to improve the
rates of success of offering vaccinations to adults. The motivational assessment scores
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obtained from the clinical care construct survey can provide areas of focus to
interventional strategies outlined in Keller’s ARCS model (4). Additionally, the results
can help identify which staff to target the interventions.
Specifically, the electronic health record (EHR) can be designed to help support
the motivational factors of attention and satisfaction. Attention-grabbing strategies can
be implemented to notify staff of a patient’s eligibility for vaccinations. The EHR can
also be used to provide critical feedback to staff with how well they are performing in
offering vaccinations to adults to improve and support satisfaction. Policies and
protocols should be enforced to prevent clinician autonomy and independence to allow
for rooming staff to offering vaccinations to eligible adults. Additional development
should be done to ensure consistent and accurate documentation of patient refusals for
vaccinations.
Organizations create policies and procedures to help ensure a consistent patient
experience and support high quality and safe patient care. This research helps provide
insights to the variation that can exist in adhering to such protocols. Identifying
motivational differences or other factors that influence adherence is critical to ensuring
these guidelines are being followed. The findings in this research study highlight the
importance of reviewing steps taken overall to perform process redesign, but also provide
insights to affecting individual change.
Overall this research study revealed that there are several factors that contribute to
the success of offering vaccinations for influenza, pertussis, and pneumococcal to adults
in primary care. Patient demographics such as sex, language, primary insurance status,
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and age help explain variations in rates of success as does the site in which the encounter
took place. Additionally, motivational factors such as attention and satisfaction also play
a role. Further research is needed to better understand how deviance from organizational
policy and procedure may contribute to rates of success. In addition, using Keller’s
ARCS model (4) can help provide some insight into strategies to increase motivation in
the areas of attention and satisfaction to see if interventional methods can be developed to
ultimately improve the adherence to guidelines of offering vaccinations to adults. Results
from this study identify focused strategies and the staff to target to help improve overall
rates of success in offering vaccinations to adults.
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Appendix A
DEFINITIONS
Clinician: A clinician in a medical doctor, advanced practice nurse such as a nurse
practitioner, and physician’s assistant
Clinic Site: For purposes of this study, a clinic site is defined as a department, area, or
standalone clinic site operating under standard policies and procedures of the
organization yet has the autonomy to develop individualized operational processes to
provide care to patients.
Immunization: ‘A process by which a person becomes protected against a disease
through vaccination.’ (3)
Patient Service Representative (PSR): A receptionist at each clinic site. The job
responsibility of this position includes, but is not limited to checking patients in at each
encounter, answering the phone, scheduling appointments, and checking patients out at
the end of each visit.
Primary Care: For purposes of this study, primary care is defined as family medicine or
internal medicine.
Rooming Staff: Rooming staff are healthcare workers who are responsible for rooming
patients and collecting information prior to the clinician visit. These staff include
registered nurses (RNs), licensed practical nurses (LPNs), and medical assistants (MAs)
Vaccination: ‘The act of introducing a vaccine into the body to produce immunity to a
specific disease’ (3)
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Appendix B
APPOINTMENT TYPES FOR EXCLUDING CERTAIN ENCOUNTERS FROM
DETERMINING ELIGIBILITY OF VACCINATIONS
15 MIN CL APT
2 LIMB EMG
3 DAY EEG READ
3 LIMB EMG
4 LIMB EMG
6 MIN WALK TEST
60 MIN CL APT
ADULT DET CENTR
ALLERGY INJECT
AMBUL EEG OFF
AMBULATORY EEG
ANTICOAG EDUCAT
APPT < 1 HOUR
BASELINE TESTIN
BLOOD PRESSURE
BLOOD/BODY EXPO
BONE DENSITY
BRAVO PH STUDY
BRAVO RETURN
BRIDGING EDUCAT
CATARACT EVAL
CHARGE SLP ONLY
CMG EXAM
COLON/UGI
COLONOSCOPY
CONSENT FORMS
CONTACT CHECK
CORNEAL TOPOGRA
CSO APPT < 1 HR
CYSTOMETROGRAM
CYSTOSCOPY
DERMAPLANING
DOT SLEEP MED
DRESSING CHANGE
DRUG SCREEN
EDUCA
EEG TESTING
EKG
ENDOMETRIAL BX
ENDOSCOPY
EVAL FOR SURG
EVALUATION
EXTABLISHED WCC
EYE IMAGING
FAA PHYSICAL
FLEX SIGS EXAM
FLIGHT PX

FLU SHOT
GASTROSCOPY
GH EVALUATION
GLC MONIT FOLUP
GLC MONIT START
GROUP APPT
H1N1 SHOT
HEEL BONE DENSI
HOLTER OFF
HOLTER ON
HOME OXIMETRY
HOME VISIT
HYSTEROSALPINGO
IMMUNIZATION
INDUSTRIAL SCRN
INJECTION APPT
INSULIN RELATED
INTENSE PULSE L
INTERPRETATION
IV
LAB
LABEL ONLY
LITE APPT
MAJOR SURGERY
METER TEACHING
MICRODERM ABRAS
MICROPIGMENT45
MICROPIGMENT90
MINOR SURGERY
MISCELLANEOUS
NEW OB
NEW PT CONCUSSI
NEW PT WC
NEW PT WCOMP
NURSE VISIT
NURSE-NO CHARGE
NURSING HOME
NUTRITION VISIT
OB PHONE CALL
ORTHO EDUCATION
ORTHOTICS
OUTREACH FOLLOW
OUTREACH NEW PT
OXIMETRY RESULT
PACEMAKER CHECK
PACHYMETRY
PAPER OB CHART
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PARAMED PX
PATIENT HERE
PHONE CALL
PHOTO APPT
POST PUMP VISIT
PULM FUNC TEST
READING EEG
REFURBISH
REMOTE CHECK
REPAIR
RESULTS APPT
SHOT
SIGMOIDOSCOPY
SOCIAL SERVICE
SONOHYSTEROGRAM
SPANISH
SPEC APPT
SPORT PHYSICAL
STRESS TEST
SUPPLY
SURGERY
SUTURE REMOVAL
TELE HOSP DSCHR
TELE NH FOLLOW
TELE PREOP NURS
TELE TOBACCO IN
TELEHEALTH DIAB
TELEHEALTH NUTR
TOBACCO GROUP
TOBACCO INDIVID
TOPOGRAPHY
TOTAL JNT PRESU
TRAVEL SHOTS
TUMMY CHECK
UNESTABLISHED WCC
UPPER GI COLON
VASECTOMY
VISUAL FIELD
WABASHA
WALK IN PATIENT
WORK COMP APPT
WORKCOMP FOLLOW
YAG LASER TX

Appendix C
HEALTHCARE ORGANNIZTION POLICY ON ROUTINE IMMUNIZATION
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HEALTHCARE ORGANNIZTION POLICY ON ROUTINE IMMUNIZATION (cont.)
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HEALTHCARE ORGANNIZTION POLICY ON ROUTINE IMMUNIZATION (cont.)
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Appendix D
HEALTH CARE ORGANIZATION IRB APPROVAL

XXXXXX MEDICAL CENTER
INSTITUTIONAL REVIEW BOARD
August 12, 2014
RE: XXX Study # 024-OMC-14
Thank you for your response to requests from a prior review of your application for the
study entitled: Exploring motivational factors existing in primary care that influence adult
immunization administration rates through the ARCS Framework.
This is to confirm that your application is now approved. You are granted permission to
conduct your study as most recently described.
Please note: The board is concerned there is a discrepancy with the two types of analysis.
This approval is valid for one year, unless the IRB determines that it is appropriate to halt
or suspend the study earlier.
Please note that any changes to the study as approved must be promptly reported and
approved.
Carole Xxxxxxx, M.D., Chair
Diane Xxxxxx, IRB Coordinator
Xxxxxx Medical Center Institutional Review Board
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Appendix E
UNIVERSITY OF MINNESOTA IRB APPROVAL
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UNIVERSITY OF MINNESOTA IRB APPROVAL (cont.)
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UNIVERSITY OF MINNESOTA IRB APPROVAL (cont. - Phase II)
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UNIVERSITY OF MINNESOTA IRB APPROVAL (cont. - Phase II)

196

Appendix F
DEFINITION OF RACE CATEGORIES USED IN THE 2010 CENSUS (55)
White” refers to a person having origins in any of the original peoples of Europe,
the Middle East, or North Africa. It includes people who indicated their race(s) as
“White” or reported entries such as Irish, German, Italian, Lebanese, Arab, Moroccan, or
Caucasian.
“Black or African American” refers to a person having origins in any of the Black
racial groups of Africa. It includes people who indicated their race(s) as “Black, African
Am., or Negro” or reported entries such as African American, Kenyan, Nigerian, or
Haitian.
“American Indian or Alaska Native” refers to a person having origins in any of the
original peoples of North and South America (including Central America) and who
maintains tribal affiliation or community attachment. This category includes people who
indicated their race(s) as “American Indian or Alaska Native” or reported their enrolled
or principal tribe, such as Navajo, Blackfeet, Inupiat, Yup’ik, or Central American Indian
groups or South American Indian groups.
“Asian” refers to a person having origins in any of the original peoples of the Far
East, Southeast Asia, or the Indian subcontinent, including, for example, Cambodia,
China, India, Japan, Korea, Malaysia, Pakistan, the Philippine Islands, Thailand, and
Vietnam. It includes people who indicated their race(s) as “Asian” or reported entries
such as “Asian Indian,” “Chinese,” “Filipino,” “Korean,” “Japanese,” “Vietnamese,” and
“Other Asian” or provided other detailed Asian responses.
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“Native Hawaiian or Other Pacific Islander” refers to a person having origins in
any of the original peoples of Hawaii, Guam, Samoa, or other Pacific Islands. It includes
people who indicated their race(s) as “Pacific Islander” or reported entries such as
“Native Hawaiian,” “Guamanian or Chamorro,” “Samoan,” and “Other Pacific Islander”
or provided other detailed Pacific Islander responses.
“Some Other Race” includes all other responses not included in the White, Black
or African American, American Indian or Alaska Native, Asian, and Native Hawaiian or
Other Pacific Islander race categories described above. Respondents reporting entries
such as multiracial, mixed, interracial, or a Hispanic or Latino group (for example,
Mexican, Puerto Rican, Cuban, or Spanish) in response to the race question are included
in this category.
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Appendix G
COVER LETTER/IMPLIED CONSENT FOR MOTIVATIONAL SURVEY
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Appendix H
FINAL CLINICAL CARE CONSTRUCT SURVEY (Page 1)
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FINAL CLINICAL CARE CONSTRUCT SURVEY (Page 2)
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Appendix I
INTRODUCTION E-MAIL FOR INTERVIEW PARTICIPANTS
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Appendix J
CONSENT FOR INTERVIEW (Page 1)
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CONSENT FOR INTERVIEW (Page 1)
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Appendix K
INTERVIEW DOCUMENTATION FORM
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