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Increasing Awareness of Over-The-Counter Measures to Decrease Allergy Symptoms: 

 

A Quality Improvement Project 

Section I: Introduction and Background 

Modern overuse of antibiotics contributes to about 2 million Americans with antibiotic-resistant 

bacterial infections every year, and at least 23,000 people die yearly as a direct result of these resistant 

infections (Centers for Disease Control [CDC], 2015).  The inappropriate use of antimicrobial drugs 

favors the emergence of resistant bacterial strains and results in prolonged illness, higher health care 

expenditures, and a greater risk of death (World Health Organization [WHO], 2015).  The growth of 

resistant bacterial infections also undermines the benefits of antibiotics for other people (Levine, 2019).  

If there was a decrease of ten percent in inappropriate prescribing in the community, it could reduce 

Clostridium difficile infections by 17% (Dantes et al., 2015).  Antibiotics are commonly prescribed to 

treat sinus infections, middle ear infections, pharyngitis, viral upper respiratory infections, bronchitis, 

asthma, allergies, influenza, and pneumonia (CDC, 2015).  Antibiotics are not without risks; One out of 

four people will have gastrointestinal problems, dizziness, rashes, and severe allergic reactions (CDC, 

2016).  Patients’ desire of “feeling better” can make them disregard the side effects and pressure a 

provider to prescribe antibiotics (MacFarlane et al., 1997). 

Unfortunately, 30% of the estimated 154 million prescriptions for antibiotics written in 

physicians’ offices and emergency departments each year are unnecessary (CDC, 2016; Sharp et al., 

2015).  For example, although less than 2% of sinus infections are truly bacterial, healthcare providers 

prescribe antibiotics for about 90% of patients who are diagnosed with sinusitis (American Academy of 

Asthma, Allergy, and Immunology [AAAAI], 2015; Sharp et al., 2015).  Health workers can help tackle 

resistance by only prescribing and dispensing antibiotics when they are truly needed (WHO, 2015).  

Sinusitis symptoms include sinus pressure, congestion, and copious mucus secretions (WebMD, 2017). 

The onset of these symptoms is usually caused by viral infections or allergic rhinitis, which can be 

alleviated by over-the-counter (OTC) measures (Mayo Clinic, 2015).  Viruses usually resolve with time, 

whereas allergies can cause sinus inflammation indefinitely.  Patients need increased awareness of how to 
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use OTC measures to alleviate sinus discomfort that develops from untreated allergies.  Clinic 

observation includes people are unaware of having allergies, do not know the ways to avoid worsening 

sinus inflammation, and have not had sufficient education from a healthcare provider. 

Background 

Nasal allergies affect approximately 50 million people in the United States (CDC, 2015). The 

prevalence of allergies is increasing, affecting as many as 30% of adults and 40% of children (American 

College of Asthma, Allergy, and Immunology [ACAAI], 2015).  Allergic rhinitis is a significant cause of 

widespread morbidity, medical treatment costs, reduced work productivity, and lost school days (Seidman 

et al., 2015).  More Americans are suffering from allergies and it is among the country's most common, 

yet overlooked, diseases (Asthma and Allergy Foundation of America [AAFA], 2015).  Allergy symptoms 

can worsen if the histamine release leads to an influx of other inflammatory mediators, thus worsening 

congestion and mucus (WebMD, 2017).  

Sinus infections account for about one-fifth of all adult antibiotic prescriptions in outpatient care 

(Levine, 2019).  Each year, 31 million people in the United States are treated for a sinus infection 

resulting in $150 million spent on prescription medications (ACAAI, 2015).  Antibiotics are sometimes a 

“quick-fix” that a clinician uses to satisfy a patient’s concern of infection.  The prescribing of an 

antibiotic does not take much time nor much explanation during a clinic visit.  Patients have a myriad of 

reasons for believing an antibiotic is needed and may influence a provider into prescribing one (Little et 

al., 1997; MacFarlane et al., 1997). 

Educating Allergic Rhinitis OTC Measures 

People with allergies are more likely to develop a sinus infection because of a histamine response 

to common environmental triggers that increases blood flow causing congestion, mucus production, and 

inflammation (ACAAI, 2015).  Symptoms of allergic rhinitis may include runny or stuffy nose, sneezing, 

and watery or itchy eyes.  There are no cures for allergic rhinitis, however allergy symptoms can be 

managed with proper prevention and over-the-counter treatments to detract the possibility of developing 

sinusitis (CDC, 2015).  Although sometimes mistakenly viewed as a trivial disease, symptoms of allergic 
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and nonallergic rhinitis may significantly affect a patient’s quality of life and can be associated with 

conditions such as fatigue, headache, cognitive impairment, and sleep disturbance (AAFA, 2015).  People 

with allergic rhinitis can be about twice as likely to develop sinusitis (Dykewicz & Hamilos, 2010).  

Family disposition to atopic conditions, frequent sinus complaints, repeated problematic times of the year, 

and associated atopic conditions such as eczema and allergic conjunctivitis can all be signs of problematic 

allergic rhinitis. 

There is a need to educate the public of appropriate OTC measures to use before seeking medical 

care.  Currently, barriers that affect appropriate education by healthcare providers are time constraints in 

busy clinic flow and a public misconception of antibiotic use.  By the time a patient presents to the clinic, 

symptoms such as sinus discomfort and copious purulent mucus drainage have typically gone untreated.  

OTC measures used at the onset of symptoms could lessen the severity of excess mucus, congestion, 

sinus pressure, inflammation, and discomfort.  Clinical observation shows that patients believe an 

antibiotic is essential to their recovery once these symptoms have worsened.  This is especially true if 

sinus discomfort is present, even if the patient does not have a fever, or only had symptoms for a day or 

two.  The patient’s desire to feel better and “nip this (infection) in the bud” can pressure healthcare 

providers to unnecessarily prescribe an antibiotic.   

Project Importance to Geographical Location  

The American Asthma Foundation of America (2015) listed Dallas, Texas as one of the top 25 

worst cities for allergies.  This is because of warmer weather throughout the year, and surrounding areas 

of problematic allergens like mountain cedar and ragweed (AAFA, 2015).  Clinical observation by the 

author has found that people in North Texas do not use allergy medicines because they do not like taking 

any medicines. Also, they believe that the symptoms will go away on their own.  When the symptoms do 

not go away, these patients will come into the clinic seeking an antibiotic for a perceived sinus infection.  

Antibiotics will not help decrease allergy symptoms because allergies are caused by an immune 

hypersensitivity response to allergens (Wallace et al., 2008).  Allergies cause people to believe that they 

get recurring sinus infections without realizing that the environment may be triggering sinus 
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inflammation.  Causative factors include pollen, other pollutants such as smoke, dust, poor air quality, 

and a poor physical constitution can affect the likelihood of having frequent sinus infections (ACAAI, 

2015).  Clinical observation shows other factors of increased sinus inflammation are stress, excessive 

work, and poor sleep.  According to Mayo Clinic (2015), “home remedies are all that’s needed in the 

treatment of acute sinusitis”. 

Purpose and Objectives 

The purpose of this quality improvement (QI) project is to find out how effective an educational 

video is to increase awareness of OTC measures for allergy symptoms in a college student population.  

Low levels of health literacy are found among college students (DeChesnay & Anderson, 2016).  This 

may be the first time that a person of this age is managing health problems on his or her own.  The 

adolescent likely does not have appropriate knowledge to recognize or manage allergic rhinitis symptoms.  

Adolescents are more likely to develop sinusitis because their sinus openings are smaller and become 

swollen more easily when they breathe in triggers like dust, pollen, or smoke (AAAAI, 2015; Schuler & 

Montejo, 2019).  

When the patient presents at a clinic with sinus inflammation, clinical observation shows usually 

no medicines have been taken to alleviate the sinus inflammation and congestion.  If OTC measures have 

been used, the medicines have been for cold symptoms.  Adolescents with allergies often believe that their 

sinus problems are bacterial infections requiring antibiotics (Schuler & Montejo, 2019). There are no 

cures for allergic rhinitis, however allergy symptoms can be managed with proper prevention and 

treatment to detract the possibility of developing sinusitis (AAAAI, 2015).  Due to the nature of medical 

care, there is not enough time to educate a young adult about the appropriate use of over-the-counter 

measures during a clinic visit.  Because of the availability of allergic rhinitis treatments without a 

prescription, allergy sufferers should have full knowledge of what can alleviate sinus inflammation and 

congestion.  For example, antihistamines are the cornerstone of preventing the worsening of allergy 

symptoms by blocking histamine and nasal rinses help clear up nasal mucus (WebMD, 2017; ACAAI, 

2015).  Better tools are needed to inform adolescents about OTC decongestants and nasal steroids to 
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decrease the likelihood of a sinus infection developing, while at the same time empowering the patient 

with knowledge (CDC, 2015; AAAAI, 2015).  

Needs Assessment and Specific Aim  

Early use of OTC measures can alleviate sinus inflammation and congestion, and lessen the 

probability of a sinus infection (CDC, 2015; ACAAI, 2015).  The lack of patient awareness in regard to 

the use of OTC measures is evident in clinical observation.  Although people will come into the clinic 

saying they did not want to use OTC medicines for their symptoms, the prescription for an antibiotic 

seems to be highly prized in the sense that there is a tangible product that will cure them.  Interestingly, 

most cases of sinusitis resolve without antibiotics in about two weeks (AAAAI, 2015).  This author has 

helped many patients who have insisted that they had a sinus infection, only for them to realize that OTC 

allergy measures was all that was needed.  There is an obvious need for a change in the way that patients 

are educated about OTC measures to use before coming into a clinic. 

The specific aim of this QI project is to increase the awareness of OTC medications to decrease 

allergy symptoms in the college-age population.  Usually in clinic practice, college-age patients are 

receptive to using OTC measures if they have appropriate education given to them about their clinical 

presentation, symptoms, and discussing allergic rhinitis problems in the past.  Allergy management was 

transformational for some patients because they always thought an antibiotic was essential to feel better.  

They wondered why they would always get sinus infections and thought they had a weakened immune 

system. Some patients would feel better within the next day or two with OTC measures and were happy 

that they were not taking a week or more of antibiotics.  A clinician will need to differentiate the need to 

prescribe an antibiotic, however it would be useful if a patient could try OTC measures without any 

concerning symptoms in the first three days and call the clinician for concerns. 

Allergic Rhinitis Treatments 

The American College of Asthma, Allergy, and Immunology (ACAAI, 2015) recommends OTC 

measures such as antihistamines, decongestants, steroid nasal sprays, hot packs, and salt-water rinses to 

prevent worsening of sinus inflammation related to allergies.  Antihistamines are the cornerstone of 
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managing allergy symptoms by blocking histamine.  Decongestants alleviate sinus congestion and are in 

tablet (i.e., Sudafed), and spray forms (i.e., Afrin).  The ACAAI (2015) says that proper use of nasal 

steroids (i.e., Flonase) can alleviate sinus inflammation, and are the same strength as when previously 

prescribed.  Netti-pot or sinus rinses help to clear nasal mucus to prevent bacteria from colonizing in 

impacted sinuses.  These measures are readily available over-the-counter without a prescription.  

However, a person should seek a healthcare provider immediately for severe headache or facial pain, 

symptoms that get worse after initially improving or last more than 10 days, or a fever longer than 3-4 

days (CDC, 2015). 

Clinical Significance of Proposed Intervention 

 Allergies are the sixth leading cause of chronic illness in the US with an annual healthcare cost of 

$18 billion (CDC, 2015).  Clinical experience has identified that adolescents are a vulnerable population 

in need of more awareness of OTC treatments available to decrease sinus inflammation.  The quality 

improvement project is significant to find out if improvement of this awareness can be achieved outside 

of the clinic setting through an educational video via the internet.  If the video is successful, it can be 

viewed by anyone and can reach an infinitesimal amount of people.  From the literature reviewed, people 

all over the world and of all ages and races are affected by allergies and sinusitis.  Additionally, most 

patients have an expectation of needing antibiotics to treat sinusitis, and may even be dissatisfied if 

antibiotics are not prescribed (Ackerman et al., 2013; Hamm et al., 1996; Lee et al., 2015).  Nearly nine 

out of 10 adults may lack the skills needed to manage their health and prevent disease (DeChesnay & 

Anderson, 2016).  The primary responsibility for improving health literacy lies with public health 

professionals and the healthcare and public health systems.  There is a disconnect of the public’s 

perception of antibiotic use and healthcare providers’ knowledge.  Currently, there are no specific 

interventions being done to help educate the general public on the importance of treating sinus 

inflammation.  Furthermore, patient education being performed outside of the clinic setting is nonexistent 

and speaks to further needs of our modern healthcare system. 
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PICOT Statement and Question of Inquiry. 

Will an educational video help increase awareness of over-the-counter measures that decrease 

allergy symptoms?  

The PICOT for this research question is as follows: 

(P) Population – Students of a large southwestern university in the United States who have 

received an antibiotic for a sinus infection in the last 12 months and have a history of allergic 

rhinitis symptoms 

(I) Intervention – View an educational video regarding the use of OTC modalities that decrease 

allergy symptoms 

(C) Comparison – Compare pre-test and post-test results of survey questions  

(O) Outcome – Assess statistical difference between pre-test and post-test scores 

(T) Time – Three-week period of time to gather surveys 

Innovation 

 The project’s intervention will be an educational video to inform participants about OTC 

measures available to help alleviate symptoms of allergic rhinitis.  Video has become an important part of 

enhancing learning and can be a highly effective educational tool (Brame, 2015).  YouTube reaches more 

18 to 49-year-olds than any cable network, and billions of hours are viewed daily in the US (YouTube, 

2017).  YouTube is widely used by the university age group and can be accessed by anyone with a 

smartphone at any time (Terry, 2017).  University students are an ideal target population due to treating 

their health problems independently for the first time.  This project may increase awareness by bringing 

information that is beneficial, current, and easily utilized.  Integrating these modern technologies will 

allow the intervention to reach university students (Terry, 2017).   The video can be used by a broader 

audience to help decrease allergy symptoms that lead to sinusitis. 

Conceptual Framework 

The conceptual framework from the health belief model (HBM) provided insight regarding how 

one desires to receive an educational intervention to improve their health (Pender, 2011).  The HBM is 
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one of the first theories of health behavior.  This model proposes that a person’s health-related behavior 

depends on the person’s perception of the severity of a potential illness, the person’s susceptibility to that 

illness, the benefits of taking a preventive action, and the barriers to taking that action (Pender, 2011).  

HBM will help address some of the psychological barriers that may drive someone to seek antibiotics 

even if they may just have seasonal allergies.  The model postulates that health-seeking behavior is 

influenced by a person’s perception of a threat posed by a health problem and the value associated with 

actions aimed at reducing the threat addresses the relationship between a person’s beliefs and behaviors.  

HBM is useful to address the person’s perception of the potential benefits of using OTC allergy 

medications.  HBM provides a way to understand and predict how participants will behave.  There are six 

major concepts in HBM: 

• Perceived susceptibility: Participant’s perception that seasonal    

  allergies and effective treatment affects their life and activities 

• Perceived severity:  Recognizes being an allergy sufferer, action will not occur  

  unless the individual perceives the allergies to be serious enough to treat 

• Perceived benefits: The person’s understanding and belief that the OTC medications will  

  relieve the allergy symptoms 

• Perceived Costs: Refers to potential cost of a clinic visit, time off from work or  

  activities, and cost of OTC medications 

• Motivation: The desire to comply with OTC treatments and the belief that  

  symptoms will improve without having to seek medical attention/antibiotics 

• Modifying factors: Patient satisfaction of OTC medications 

HBM was used to identify various factors of a person’s belief system about their current health 

practices.  A healthcare provider can identify with the patient desiring to feel relief from sinus 

inflammation.  In turn, educating the patient about the best medicines to treat the symptoms needs to 

surpass the perceived want of an antibiotic. 
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The conceptual framework was supported by a social science theory called the diffusion of 

innovations theory.  “Diffusion is the process by which the innovation is communicated through certain 

channels over time among the members of a social system organization” (Nelson & Staggers, 2015, p. 

75).  Social media as a source of health information is a relatively new innovation, but becoming more 

commonplace.  Predictors of the rate of diffusion are characteristics of the innovation, type of 

communication channels, the duration, and the social system.  The use of a YouTube video is easy to 

comprehend, easily accessed by the population, and will be in a modality that helps the audience learn.  

The diffusion of innovations theory includes five stages which are knowledge, persuasion, decision, 

implementation, and confirmation.   

If the knowledge presented through the educational video does not have a persuasive outcome in 

mind, then the goal of informing participants has not been met.  Additionally, if the information is 

presented well, the audience can still decide that OTC medications are not going to work, or that 

antibiotics are the only medication that will improve their health.  The question for the individual will be, 

“Is the innovation seen as an improvement over the current approach?” (Nelson & Staggers, p. 34). 

Allergic rhinitis and its link to sinusitis is a common problem.  There is an apparent educational 

deficit among college students and the general public in regard to appropriate use of OTC measures to 

treat sinus inflammation.  The overuse of antibiotics for sinusitis could be lessened if a person was to use 

OTC measures effectively before presenting to a clinic.  
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Section II: Evidence Synthesis 

 A search of Ebscohost, Google Scholar, and PubMed used the terms sinusitis, allergic rhinitis, 

patient education, and antibiotics.  After several combinations did not yield results that were specifically 

pertinent, the terms health education and antibiotics were used.  Limiters included full-text, English, and 

within 5 years (although some articles were included outside of timeframe due to importance of content).  

Studies that did not fit the inclusion criteria of education, allergic rhinitis and the association of sinusitis 

and antibiotic use were discarded.  Also, articles pertaining to C-diff, MRSA, brucellosis, tuberculosis 

treatment, fungal infection, difficult anatomy, mycobacterium, sleep disorder, and specialty sinus tube 

drains were discarded.  This resulted in a total of 24 articles that encompassed the literature to substantiate 

the project.  

The main themes in the evidence synthesis include evidence of the misuse of antibiotics for 

sinusitis, therapeutic evidence of over-the-counter medicines in allergy and sinus symptoms, the factors of 

overprescribing antibiotics, and educational interventions addressing health literacy (see Appendix A).  

The multifaceted problem needs to address the overprescribing of antibiotics and how patients can best 

treat symptoms effectively before seeking antibiotics.   

Evidence of the Misuse of Antibiotics for Sinusitis 

The review of antibiotics compared to a placebo in studies in Finland and the United States 

showed limited benefit in treating sinusitis (Ahovuo-Saloranta et al., 2014; Garbutt et al., 2012).  There 

were no significant differences of recovery between the study group of having an antibiotic versus 

placebo.  This supports that antibiotics are not clinically superior over a placebo (Ahovuo-Saloranta et al., 

2014; Garbutt et al., 2012).  Patients with sinus inflammation need to be aware that limited improvement 

is gained by the use of antibiotics. 

Antibiotics were only to be given if there were abnormal exam findings including facial swelling, 

erythema, vision changes, or abnormal neurologic findings (Sharp et al., 2015).  Immunocompetent 

patients with uncomplicated physical exams were categorized as needing antibiotics only if their sinus 

symptoms were documented to be present for at least 14 days.  Even with the use of CDC’s “Choosing 
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Wisely” guidelines to prescribing antibiotics, providers still prescribed antibiotics for 89.2% of the 

152,774 patients who presented with acute sinusitis (Sharp et al., 2015).  This statistic indicates that 

improved antibiotic stewardship is needed in all settings. 

Therapeutic Evidence of OTC Medicines in Allergy and Sinus Symptoms 

Allergic rhinitis was the most common predisposing factor for rhinosinusitis (Abdollahi-Fakhim 

et al., 2014).  Patients improved after taking antihistamines and intranasal corticosteroids for chronic or 

recurrent sinusitis, while antibiotics were not as effective (Abdollahi-Fakhim et al., 2014).  Participants 

receiving intranasal corticosteroids were more likely to have resolution or improvement of symptoms of 

acute sinusitis than those receiving placebo (Abdollahi-Fakhim et al., 2014; Zalmanovici-Trestioreanu & 

Yaphe, 2013).  There is an association of impaired mucociliary clearance in patients with allergic rhinitis 

which is a predisposition to rhinosinusitis (Vlastos et al., 2009).   The use of OTC medications helps to 

alleviate sinus inflammation and decrease the likelihood of developing sinusitis (Abdollahi-Fakhim et al., 

2014; Zalmanovici-Trestioreanu & Yaphe, 2013; Vlastos et al., 2009). 

Healthcare providers indicated that 77% of patients with mild allergic rhinitis and 63% of patients 

with moderate-to-severe allergic rhinitis can self-manage their nasal allergies (Blaiss et al., 2014).  ).  

Eighty-two percent of healthcare providers surveyed agreed that intranasal steroids are the gold standard 

for the treatment of allergic rhinitis (Vlastos et al., 2009; Blaiss et al., 2014).  Patient history, symptoms, 

and physical examination are the primary methods of allergic rhinitis diagnosis (Vlastos et al., 2009).   

Patients should try OTC medications before seeing a practitioner (Abdollahi-Fakhim et al., 2014; 

Zalmanovici-Trestioreanu & Yaphe, 2013; Vlastos et al., 2009).  Although patients discuss allergy 

symptoms with practitioners, they also learn about OTC management from family, friends, 

advertisements, and pharmacists (Blaiss et al., 2014).  This evidence supports the need of more formal 

education of the right usage of OTC medications such as nasal steroids.  Education typically involves 

discussing symptoms, OTC medications, recognition of allergic triggers, and strategies for avoidance of 

triggers (Blaiss et al., 2014 
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The Factors of Overprescribing Antibiotics 

Clinicians need improved adherence to prescribing guidelines, and clinician education helps to 

reduce unnecessary antimicrobial use and health care costs (Gerber et al., 2013).  Judicious antibiotic use 

also enhanced patient outcomes and avoided unnecessary adverse drug effects (MacFarlane et al., 2001; 

Gerber et al., 2013).  This translates to a patient is more likely to have an antibiotic prescribed 

unnecessarily if the healthcare provider is trying to appease the patient.  Clinicians given an educational 

seminar resulted in decreased antibiotic prescribing by 12.5% in the interventional group, as opposed to 

just over 5% in the control group (Gerber et al., 2013).   

In the United Kingdom, MacFarlane et al. (2001) found that patient pressure was most frequently 

identified as a reason to influence the decision to prescribe antibiotics.  Patients do not want to be denied 

access to a medication that they feel is effective (Little et al., 1997).  If the patient has a perception that an 

infection is the problem, then antibiotics are their answer (Ackerman et al., 2013).  Patient education may 

be more effective in altering the cycle of antibiotic prescription and consultation (Ackerman et al., 2013).  

Legitimation of illness is another important reason why people attend their general practitioner, and 

satisfaction is strongly related to effective management of patients' concerns and minimizing the duration 

of illness (Little et al., 1997).  Patient misconception of antibiotics against pathogens increased the desire 

for being prescribed antibiotics (Lee et al., 2015).  There are serious misunderstandings about antibiotics, 

such as antibiotics being useful for colds.  Multifaceted interventions involving practitioners and the 

public through mass media are effective (MacFarlane et al., 2001).    

There was also evidence that practitioners can overestimate patients' expectations and perceive 

that the patient wants an antibiotic, even though it may not be the patient’s desire (MacFarlane et al., 

2001; Gerber et al., 2013).  A survey found 79% of the clinicians reported that their patients really want 

and expect antibiotics, and will be dissatisfied if they don’t get them (Ackerman et al., 2013).  This 

parallels the most common clinician-reported obstacle to reducing antibiotic prescribing was the patients’ 

expectations for antibiotics.   
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Practitioners encounter dual and contradictory responsibilities.  On one hand, the practitioner 

wants to provide optimal therapy and protect against bacterial infection, which tends to promote an 

overuse of antibiotics (Lee et al., 2015).  On the other hand, there is a responsibility to public health to 

sustain the efficiency of antibiotics and minimize antibiotic resistance (Lee et al., 2015).  Physicians had 

some ability to perceive patient expectation and prescribed antibiotics inappropriately for sinusitis (Hamm 

et al., 1996; MacFarlane et al., 2001; Gerber et al., 2013).  In contrast to provider perception, there was no 

association between a prescription for antibiotics and patient satisfaction (Hamm et al., 1996).  Instead, 

patient satisfaction was based on the patient understanding sinus inflammation and triggers, and the 

provider spent enough time with the patient (Hamm et al., 1996; MacFarlane et al., 2001).  This evidence 

indicates that there is a public misconception of antibiotics that can influence the overprescribing of 

antibiotics.  Also, clinicians and patients need more awareness in regard to the appropriate use of OTC 

measures and antibiotics. 

Educational Interventions Addressing Health Literacy 

Novel ways of informing the public includes using modern technology to increase awareness 

about the overuse of antibiotics.  The development of e-Bug was created in the United Kingdom to 

educate school-aged children about microbes and hygiene with the aim of preventing the spread of 

infection and subsequent antibiotic use (Hoekstra et al., 2014).  This e-Bug has increased awareness of 

using OTC measures before needing an antibiotic.  Another example of an innovative tool is interactive 

computerized kiosks used in the waiting room of emergency rooms (Price et al., 2011). The kiosks 

conveyed information about antibiotic usage through interactive questions and video clips which resulted 

in a 10% decrease in antibiotic prescribing for acute respiratory illnesses (Price et al., 2011).  Increased 

public knowledge about antibiotic use was associated with a decreased desire for antibiotics (Hoekstra et 

al., 2014; Price et al., 2011).   

Patients are motivated by a desire for a tangible product of the clinical encounter, and are driven 

by the incorrect perception of the effectiveness of antibiotics, particularly in viral infections (Avorn & 

Solomon, 2000).  Prescribing antibiotics unnecessarily can be attributed to a lack of information, a desire 
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to satisfy patient demand, and pressure to speed through patient visits (Macfarlane et al., 1997).  Public 

education programs directed at consumers can help to reduce the inappropriate patient demand that 

contributes to improper antibiotic prescribing (Avorn & Solomon, 2000; Macfarlane et al., 1997).    

Inadequate health literacy was observed in vulnerable populations in regard to misconceptions of 

antibiotics and lack of awareness to use OTC measures effectively (Dunn-Navarra et al., 2012).  The way 

to increase health literacy of antibiotic resistance is to perform an educational intervention (Trepka et al., 

2001).  Nurses are essential in improving health literacy by addressing patients’ concerns, educating 

patients of self-management measures, and using protocols to aid a patient’s recovery (Rowbotham et al., 

2012).   Low health literacy was associated with greater use of emergency care, poorer ability to take 

OTC medications appropriately, and poorer state of health (Kamran et al., 2015).  Low health literacy was 

also associated with serious illness, fear of treatment, not considering disease important, higher cost of 

clinic visits, lack of accurate information on the effects of drugs, and a lack of confidence in healthcare 

providers’ practices (Rowbotham et al., 2012).  Vulnerable populations should be given health education 

interventions frequently and have access to speak with a healthcare provider as a means to decrease 

unnecessary clinic visits.  

Patients have various concerns of sinus infections impacting daily life, affecting sleep, decreasing 

sense of smell, and affecting work and social functions.  Other concerns are the duration of symptoms, 

missed work, and the financial burden from the cost of treatments (Erskine et al., 2016).  Painful sinus 

pressure and tenacious congestion after continued allergen exposure prompt patients to see a healthcare 

provider (Wallace et al., 2008).  Most allergy sufferers may experience sneezing and copious rhinorrhea 

and typically have nasal congestion as the predominant symptom (Wallace et al., 2008).   Health literacy 

education is needed to inform the public about OTC therapies to alleviate sinusitis symptoms (Dunn-

Navarra et al., 2012).  Decongestants help narrow blood vessels to reduce swelling that causes sinus 

congestion (Mayo Clinic, 2015).  Aspirin, acetaminophen, or ibuprofen may relieve pain caused by 

pressure buildup in the sinus cavities (Rowbotham et al., 2012).  Inhaling warm water vapor, taking a hot 

shower, or applying warm, damp towels around the sinuses can ease facial pain (Mayo Clinic, 2015).  
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Saline washes or sprays can remove thick secretions and allow the sinuses to drain.  Also, drinking 

additional fluids help dilute mucous secretions and promotes drainage (Rowbotham et al., 2012). 

The review of literature indicated that antibiotics are being prescribed unnecessarily.  There is 

significant evidence that OTC measures are beneficial in decreasing allergic rhinitis symptoms that could 

lead to sinusitis. Also, educational interventions have been successful to change patient perception about 

antibiotic use and could be used to increase awareness of OTC modalities outside of the clinic.  Lastly, 

healthcare providers are responsible for educating patients about responsible antibiotic use and 

appropriate treatments. 
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Section III: Methods  

 The evidence synthesis demonstrated a need for this QI project.  University students are a 

vulnerable population that would potentially benefit from the educational intervention.  The conceptual 

framework helped guide the creation of the intervention specifically for the university population.  This 

influenced the method of using email to reach participants, online surveys, and an educational YouTube 

video. The framework of the project is based on the quality improvement model known as FADE (Duke, 

2016).  The Fishbone grid is a quality improvement tool that helped incorporate the FADE model to carry 

out the project (Moran et al., 2017). 

Improvement  Framework 

 QI involves the methodical collection and analysis of data to measure change (Moran et al., 

2017).  QI data collection methods include focus group and survey.  An effective QI program can help 

make life better through measuring current circumstance and figuring out what can be enhanced 

(Wiseman & Kaprelian, 2016).  Important parts of QI are to identify the root cause before making 

changes, be creative in developing solutions, and to think outside of the box.  The FADE quality 

improvement model is beneficial to examine the intervention and its effectiveness (Duke University, 

2016).  

The first step of the FADE QI model is “Focus,” which asks to define and verify the process to be 

improved.  In this case, the problem is that patients are not utilizing OTC measures effectively before 

seeking medical care.  The process that needs to be improved upon is when a patient sees the clinician and 

complains about a sinus infection, antibiotics are likely to be given.  A QI focus would be to educate 

patients to use OTC measures before seeing a clinician.  The second step “Analyze,” involves analyzing 

data and to identify root causes and possible solutions.  The literature indicates that by the time a patient 

presents to the clinic with sinusitis, nine times out of ten the patient will receive an antibiotic.  The root 

cause is allergic rhinitis symptoms are not being properly managed and there is a lack of convincing 

information being presented in an easily accessible manner.  People may not know what OTC measures to 

use and the possible solution is to have them watch an educational video.  The third step “Develop”, is to 
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develop action plans for improvement, including implementation, communication, and 

measuring/monitoring.  The educational video helped with communicating credible information after it is 

implemented.  The measurements of pre-test versus post-test gave an idea of the change in awareness of 

OTC measures.  “Execute” is the fourth step in which the action plan is implemented.  This happened 

after the Institutional Review Board cleared the project, the email was sent to the students, and 

participants engaged in the pre-test and post-test surveys and viewed the educational video.  The last part 

of the FADE model evaluates an ongoing monitoring system to ensure success.   

The Fishbone grid (Moran et al., 2017), is a QI analytical method tool that helped align the FADE 

model to the project (see Figure 1).   

 

 

 

 

 

 

 

  

 

 

 

 

The fishbone grid helped organize the problems that contribute to the overuse of antibiotics for sinusitis.  

The lack of time to educate a patient, the public not educated sufficiently on antibiotic misuse, and the 

lack of awareness of OTC modalities are all parts of the fishbone grid.  In terms of quality improvement, 

providers tend to view quality as accuracy of diagnosis, appropriateness of therapy, and patient 
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satisfaction (Wiseman & Kaprelian, 2016).  Patients view quality as a provider with compassion, clear 

communication, and affordable costs of the clinic visit.  Patients do not want to spend money on a clinic 

visit unnecessarily if OTC management was all that was needed (Wiseman & Kaprelian, 2016).    

Sample and Data Collection 

Students at a large Southwestern university were emailed a request to participate in the study 

(Appendix B).  The university had 15,846 students attending the university’s three campuses in the Fall of 

2019.  If approximately 10% of adults have sinus infections, there is a potential of 1,585 students that 

may be affected by this intervention.  The plan was tailored in respect to college student culture and 

lifestyle with it being easy to access, flexible with time, and safe in respect to the coronavirus pandemic.  

Students were asked to participate if they had a sinus infection treated with antibiotics over the last twelve 

months and if they suspect they may be affected by seasonal allergies.  Participants were required to be 

over 18, without chronic illness (i.e., hypertension, diabetes), and not pregnant.  By answering the 

surveys, participants were consenting for data to be collected.  The entire study was conducted via 

internet and was performed from the ease of a mobile smartphone or any computer. 

The sample size for the project was calculated to determine how many students should be 

surveyed to estimate the true proportion of allergy sufferers.  A level of significance accepted was p < 

0.05, which correlates to detecting a false positive 5 out of 100 times.  The a priori power analysis (see 

Appendix C) of the project was set at 95% which means accepting one in twenty times the project will 

miss a real difference (Winters et al., 2010).  These values are necessary to make the project adequately 

powered to accept or reject a null hypothesis accurately.  The a priori power analysis result computed a 

sample size of 54 participants needed to measure statistical significance.   

If the inclusion criteria was met, the participants accessed the internet links to the pre-test survey 

(see Appendix D), educational video, and the post-test survey (see Appendix E).  The scores were tallied 

by use of the software tools built into the survey website and a statistician performed data analysis.  

Surveymonkey.com is a website that collects data and calculates percentage scores from quizzes and 

tallies average sums.  The advantage of Survey Monkey is a large participant population can be processed 
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easily and improve the quantity of health information.   Once the participant answered a multiple-choice 

question on the survey, the answer will be made known if it is correct and a percentage score will be 

given upon completion of the survey.  The pre-tests and post-tests have seven identical questions with a 

score of 7 of 7 being 100%. An additional post-test question asked if the participant learned anything 

from watching the educational video.  Another post-test question of the asked if the participant is 

planning to use OTC measures more, same, or less than before the intervention.  In three months, another 

email with a follow-up survey will be sent to address the effectiveness of the educational intervention 

(Appendix F). 

People were more likely to participate because the surveys did not require personal information 

and were answered anonymously (Saleh & Bista, 2017).  The video on YouTube.com is easily accessible.  

The websites are free and simple to use, and are available at any time where there is an internet 

connection.  Students can participate on their own schedule.  

A limitation of the study is the lack of a personal live connection and having the information only 

available on the internet.  Another limitation is not having the ability to answer people’s questions 

directly, as the intervention is for general information as opposed to medical treatment.  Participants were 

given an email in the survey consent to address the communication limitation.  Also, there was no peer 

review of the video before it was used to evaluate content.  A Strengths, Weaknesses, Opportunities, and 

Threats (SWOT) analysis was performed to evaluate factors affecting the QI project success (see 

Appendix G). 

Identification and Planning of the Intervention 

 Currently, there are not any YouTube videos that review all of the allergy modalities available 

OTC by a retail clinic healthcare provider.  This is partly because nasal steroid sprays became OTC in 

2014 and Xyzal (levocetirizine) became available OTC in 2017.  The educational video reviewed OTC 

measures that help decrease sinus inflammation and seasonal allergy symptoms such as runny nose, 

sneezing, and nasal congestion.  Information from the American College of Asthma, Allergy, and 

Immunology (2015) were discussed in the educational video, such as: 
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• Antihistamines block inflammation caused by an allergic reaction, so they can help to fight 

symptoms of allergies that can lead to swollen nasal and sinus passages.   

• Nasal decongestants shrink swollen nasal passages and facilitate the flow of drainage from 

the sinuses.  Unfortunately overuse of topical nasal decongestants more than three days can 

result in a dependent condition in which the nasal passages swell shut, called rebound 

vasodilation. 

• Topical nasal corticosteroids prevent and reverse inflammation and swelling in the nasal 

passages and sinus openings.  These sprays at the normal dose are not absorbed into the blood 

stream and could be used over long periods of time by adults. 

• Nasal saline rinses such as a Netti-pot can help clear thickened secretions from the nasal 

passages.  

 The educational video emphasized that it is informative only, and not in lieu of a medical 

provider visit.  The purpose was to increase awareness of OTC measures and how they help alleviate 

allergy symptoms.  Key essentials of the successful educational video are to keep it less than six minutes, 

use conversational language, speak relatively quickly with enthusiasm, and try to make the video 

specifically for the target audience of university students (Brame, 2015).  The instructions advised people 

who are not able to make medical decisions for themselves, are pregnant, have chronic health problems, 

or have fever or pain, to see a medical professional immediately.   

 Related information of allergies and how it relates to sinusitis was delivered with clinical 

expertise and evidence knowledge.  OTC measures such as decongestants, antihistamines, nasal steroids, 

sinus rinse, and avoidance of triggers were discussed.  The viewer was encouraged to look at product 

label warnings and speak to the pharmacist or healthcare provider for advice.  Participants were 

recommended to be seen by a healthcare provider if they have sinus pain, fever, or symptoms lasting 

more than 3 days.  The changes from the intervention depended on participant reception to video content.  

There is a potential for the video to be shared through social media, which would increase exposure to the 

public and be the most beneficial outcome.  The author presented the educational information in a retail 
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clinic setting where OTC modalities were available to be viewed. The videographer edited the content 

with the author's instruction.  

Project Plan and Content Validity 

The primary objective of the intervention was to increase participants’ general knowledge of 

OTC medications available to help decrease allergy symptoms.  A secondary objective was to improve 

awareness that antibiotics are not usually needed for sinus inflammation symptoms.  A follow-up survey 

question asking about antibiotic use for a sinus infection was developed to assess future implications in 3 

months. Survey questions were created to assess the awareness of decongestants, steroid nasal sprays, 

antihistamines, saline rinses, and use of antibiotics.  Content validity relied on the knowledge of 6 peer 

clinicians who reviewed the questions and a satisfactory value of 90% was achieved (Appendix H).  The 

pre-test and post-test questions are identical and accessible on the Survey Monkey internet website.  The 

quality improvement project questions reflect knowledge of OTC measures to alleviate allergy symptoms.  

There was no collection of gender, race, or age to focus primarily on the objective of the statistical 

significance of the increase of OTC awareness.  Exempt status from IRB was approved as the project does 

not include a vulnerable population, there is no personal data being collected, and no safety risk involved 

(Appendix I).   

Statistical Methods 

Students received an email on June 15, 2020, asking for participation in the QI project, and self-

guided links on Survey Monkey and YouTube led to gathering of pre-test and post-test data.  This 

information was reviewed until July 6, and 110 pre-test and 71 post-test data was received.  Self-

identified coding resulted in 67 matched pre-test and post-test responses.  The scores of participants were 

not normally distributed, and Wilcoxon signed-rank test (Winters et al., 2010) was performed, which is 

nonparametric in nature.  The responses were categorical and chi-square test (Winters et al., 2010) was 

chosen to test the statistical significance of each question.   

Internal validity requires identifying and reducing the probability of alternative causal 

explanations (Drost, 2011).  Validity of the outcome measures may be affected because a sole researcher 
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may make results look favorable to the intervention.  There is an increase of reliability using the survey 

site tools to calculate the accumulative data from test scores directly from participant’s answers (Drost, 

2011).  The one-group pre-test and post-test design will have result scores that are inflated due to 

maturation or history (Drost, 2011).  As the data will be collected using online surveys and the 

participants are anonymous, occasional monitoring of the data is all that is needed.  The multiple-choice 

tests are pertinent to the university student as the test does not allow more than one answer or any free 

text.   

 A statistically significant change will verify that the educational intervention helped to improve 

participant scores, which indicates increased awareness of OTC management for seasonal allergies.  As in 

any quality improvement project, the difference between the expected change and the true change rely on 

various factors.  An educational intervention is typically thought to have a positive effect on a participant 

(MacFarlane et al., 1997).  The expected results need to account for problems with internal validity that 

inflate the difference.  A quality indicator will consist of reaching sample size of participants. Another 

indicator will be having a statistically significant change between pre-test and post-test groups. 

Cost-benefit analysis   

 Because about 90% of people who present with sinusitis are prescribed an antibiotic and 30 

million people a year have sinusitis, an estimated 27,000,000 antibiotics are prescribed for sinus 

infections yearly (CDC, 2015; ACAAI, 2015).  The cost-benefit analysis of the intervention could reduce 

the antibiotic use by 10% nationwide and it could potentially save 2.7 million unnecessary antibiotic 

prescriptions.  It could also lessen 10% of 30 million clinic visits (3 million clinic visits), which would be 

a health care savings of approximately 300 million dollars.  This is in comparison to $200 for the video 

production.  

 This QI project is innovative, cost effective, and useful for a college student to know about OTC 

measures for allergy symptoms.  The quality improvement model, FADE and the fishbone diagram, as 

well as diffusion of innovation and the health belief models show relevance to implement this 

intervention.  The project plan enabled the outreach via cost-effective means to a large student population. 
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Section IV: Findings 

 From June 15th to July 6th, 110 respondents filled out the pretest and 71 participants filled out the 

post test. The raw data pre-test scores had a range from 14% to 100% with a median of 57% (Appendix 

J).  This pre-test mean was 58% with a standard deviation of 21%.  The raw data post-test scores ranged 

from 13% to 100% with a median of 88%.  The mean was 82% with a standard deviation of 16% 

(Appendix K).  Data analysis was performed in collaboration with a statistician from an outside company.   

The Shapiro-Wilk test was run to test normality, and the data was found to be nonparametric. The 

Wilcoxon signed rank test was used as normality was not found.  Chi-square test of independence was run 

because the data is categorical.  Each question was evaluated as it relates to the contribution to the overall 

statistical significance of the educational video intervention. 

 Since our sample size was 67, the critical value for the Wilcoxon test with n= 67 is 2278 which is 

calculated as critical value = n (n+1)/2 (n being the sample size).  The Wilcoxon test statistic was 82.5, 

which is less than the critical value of 2278 (Appendix L).  This shows the educational video had 

statistical significance to help increase awareness of over-the-counter measures that help decrease allergy 

symptoms. 

Outcome 

A total of 67 participants had pre-test and post-test self-coded identifiers match, and the other 

results were discarded (see Table 1).  Question one evaluated the use of medicine to open sinus passages 

with the use of a decongestant, pseudoephedrine.  26 participants of the pre-test group picked the 

decongestant compared to 58 participants in the post test group.   Choosing a decongestant is essential in 

controlling allergy symptoms such as congestion, sinus pressure, and to a limited effect, mucus drainage.  

The increase of more than double the participants indicates an apparent awareness in having sinus 

congestion better controlled.   

Question 2 evaluated participant awareness of an antihistamine to help dry post- nasal drainage.  

19 participants of the pre-test chose an antihistamine compared to 43 participants in post-test.  This post-

nasal drainage is important to control, as it can lead to a tickle in the throat and a cough.  Question 3 
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asked about the knowledge of a netti-pot to clear mucus secretions.  52 participants chose the correct 

pretest answer whereas 64 participants chose the correct answer in the post test.  The clearance of mucus 

secretions lessens the sensation of stuffiness and helps with breathing.  Question 4 asked about 

antihistamine use with typical allergy symptoms such as sneezing , runny nose, congestion, and itchy and 

watery eyes. This resulted in an increase from 60 of the pre-test participants to 66 of the post-test 

participants.  This question did not result in having statistical significance, and indicated that the 

participants already had knowledge of the use of antihistamines for typical allergy symptoms.   

Question 5 asked what percentage of patients with sinus complaints are prescribed antibiotics.  22 

of the pre-test participants correctly answered 90%, which was the highest percentage,  compared to 63 of 

the post-test participants.  This may signify that participants are more aware that patients are being 

prescribed antibiotics the majority of the time compared to using OTC measures. 

Table 1 

Pre-test versus Post-test Scores 

       Pre-test       Post-test  
         Question n = 67 n = 67 p-value 

1. Decongestant 26 (39) 58 (87) 0.0000001 

2. Post-nasal drainage 19 (28) 43 (64) 0.007 

3. Netti-pot 52 (78) 64 (96) 0.02 

4. Antihistamines                          60 (90) 66 (99) 0.06 

5. Antibiotics 22 (33) 63 (94) 0.0000000 

6. Nasal steroid/Antibiotic 54 (80) 60 (90) 0.225 

7. Sinus inflammation 47 (70) 58 (87) 0.2  

Note. Values expressed as n (% rounded to whole number). 

 

 Question 6 asked the participants to differentiate the effectiveness of a nasal steroid compared to 

an antibiotic.  The response showed an increase from 54 to 60 and did not indicate a statistical significant 

increase from pre-test to post-test.  Participants had an awareness before the intervention that nasal 

steroids are more effective than antibiotics to improve sinus inflammation symptoms.  Question 7 asked 

participants about the use of a nasal steroid.  The increase from 47 of the pre-test participants to 58 of the 
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post-test participants indicates an awareness of the use of nasal steroids.  This result also did not show 

statistical significance, and again demonstrates that knowledge of nasal steroid sprays existed before the 

educational intervention (Appendix M). 

Discussion 

Although there is evidence that participants had some awareness of OTC measures to decrease 

sinus inflammation, the QI project had overall statistical significance improving pre-test versus post-test 

scores.  Also, it should be noted that other choices such as an expectorant and antibiotics were chosen less 

in the post-test responses, signifying more awareness of the use of OTC allergy medications.  Raw data of 

participants showed about 89% answered that they learned more about OTC measures to relieve 

troublesome sinus symptoms.  Awareness of OTC measures is qualitatively achieved by this outcome. 

Although participants did learn from the educational video overall, only 45% of the participants 

responded that they will use OTC medications at the onset of their allergy symptoms.  This result 

indicates more than half of the participants will do essentially the same measures as before watching the 

video.  Fortunately, no one chose the response that they were less likely to use OTC medications.  The 

results are skewed in part with answering the same questions.  The project results showed motivating 

people to change may be just as important as increasing awareness of what OTC measures to use.  

However, the project demonstrating the statistical significant increase of awareness from the educational 

intervention was achieved.  
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Section V: Recommendations and Implications for Practice 

There is a great potential for affecting public health literacy using educational videos.  This QI 

project did show a statistically significant change of scores from the pre-test versus the post-test 

responses.  The educational video as an intervention helped people learn about OTC medications for 

allergic rhinitis symptoms.  The literature indicated that correct use of OTC measures decrease the 

likelihood of sinusitis.  A person who is able to use OTC measures can help keep people out of the clinic.  

The advantages of a YouTube video are that it can be played anywhere and at any time. 

Many people are affected by allergies in the Dallas-Fort Worth metroplex and around the world.  

The literature review included research from the United States, United Kingdom, Greece, Iran, Israel, and 

Korea.  The factors of overprescribing antibiotics for sinusitis are a global problem (WHO, 2015).   

Limitations of the Project 

 A limitation of the video was the lack of a personal live connection and having general 

information only available.  This may have contributed to less than half of the participants being 

motivated to use OTC medications to address allergy symptoms.  The individual’s treatment needs are not 

addressed by the project, which could be another reason for lack of motivation.  The email address was 

available for participants to contact the author, however no one did.  Also, because there was no peer 

review of the video, the information was solely based on the author’s knowledge.  Other limiting factors 

include that the intervention is on a small scale, the time collecting responses was 3 weeks, and monetary 

funding did not allow for a grand video presentation. 

Maintaining the Improvement 

 This project is sustainable as an educational intervention because the video is now on YouTube 

accessible by billions of people.  The video will be shared to patients with need for increased awareness 

of OTC measures for allergy symptoms by healthcare providers in the Dallas metroplex as part of the 

discharge planning.  Providers have shared positive feedback regarding the importance to educate patients 

about OTC measures.  Also, the video will be shared on social media to increase visibility. 
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Doctorate of Nursing Practice Essentials 

Essential I:  Scientific underpinnings for practice.  The practicing scholar is in the best 

position to identify those areas of clinical concern that require further research/improvement and to help 

ensure that the healthcare needs of patients within the community, organization, or healthcare unit are 

being addressed (Moran et al., 2017).  In this day of attention to patient-centered care and outcomes, the 

aspects of care delivery that nurses provide by their inherent understanding of phenomena require further 

examination, demonstration, and dissemination.  Conceptual framework and use of the QI model was 

integrated into the evidence based project.  The Health Belief Model was useful in addressing participant 

perception of why the intervention would be beneficial. The diffusion of innovation helped in creating the 

educational intervention.  The FADE model and the Fishbone grid were useful to organize a broad 

problem such as the overuse of antibiotics for people with allergy symptoms.  

Essential III:  Evidence-based practice.  This project attempted to address a pressing healthcare problem 

that needs a change in the current practice.  The defining feature of evidence-based practice is the linking 

of current research findings with patients' conditions, values and circumstances (Zaccagnini & White, 

2017).  The synthesis of literature was implemented in the project to include the misuse of antibiotics for 

sinusitis, therapeutic evidence of over-the-counter medicines in allergy and sinus symptoms, the factors of 

overprescribing antibiotics, and educational interventions addressing health literacy. At a minimum, the 

project sheds some light on the misconception of antibiotics and helps empower the public to attempt to 

use other modalities to alleviate sinus symptoms. 

Essential VII:  Prevention and population health.  The inappropriate use of antimicrobial drugs favors 

the emergence of resistant bacterial strains, and spread of antimicrobial resistance.  Nurses are essential to 

increase public awareness of prescribing and dispensing of antibiotics when they are truly needed (WHO, 

2015).  Educating the public about global health problems is essential for the doctorate level nurse.  This 

project can help impact public awareness of OTC measures to help alleviate sinus discomfort.   

Essential VIII: Advanced nursing practice and education.  Education and information reduce 

dependence on the standard way of delivering healthcare.  A change of public belief in the use of 
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antibiotics needs to occur within the community.  The public, especially in the college-age population,  

has been shown to have a low health literacy in the awareness of OTC measures to decrease antibiotic use 

in sinusitis.  Health literacy skills are needed for people to realize their potential in health situations.  

Advanced practice nurses are poised to change people’s misconceptions through education.   

Dissemination of Project 

The project was presented to clinic staff and the educational video was made available to 

healthcare providers to use in their discharge teaching.  Preliminary steps have been made to publish the 

results in a peer-reviewed journal.  The project was also presented to university faculty and students.  

Finally, social media can be used by participants to share the educational video.  

Conclusions 

Literature around the world suggests there is a minimal therapeutic benefit of treating sinusitis 

with an antibiotic, although there is a great benefit in using OTC measures in people with allergic rhinitis.  

Providers have been influenced by patients to prescribe an antibiotic despite evidence indicating 

otherwise. Recognizing allergic rhinitis and using OTC measures before going to a clinic is essential for 

college students and people in general.  Education needs to be given to people that is easily understood 

and accessible before spending money to see a healthcare provider.  Health care facilities utilizing this 

educational video can expect to increase awareness of OTC medications to treat allergy symptoms.  

 Bacterial resistance is on the rise but could change for the better if the public was aware that 

antibiotics should be used only when necessary.  No existing literature currently exists that examines the 

findings of an educational video to help patients understand what over-the-counter medicines to use for 

allergic rhinitis symptoms.  There is strong evidence that more needs to be done to help relieve allergy 

symptoms and prevent the worsening of sinus discomfort.  Based on the cost benefit, the statistical 

significance of the educational intervention, and clinical observation, this project demonstrates the need 

for future consideration to improve upon increasing awareness of OTC measures for people with allergy 

symptoms. 
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Appendix A 

 

Synthesis of Literature and Levels of Evidence 

 
Synthesis 

 Section 

Specific 

Themes 

Variations:   

Concepts 

Variations: 

Methods and Design  

Citations:   

Author and Year 

Level of 

Evidence 

1 Evidence of the 
Misuse of 
Antibiotics for 
Sinusitis 

Antibiotics vs. 

placebo 

 

Meta-Analysis of RCT’s 

 

RCT 

 

RCT 

Ahovuo et al., 2014 

Garbutt, Banister, Spitznagel, & 

Piccirillo, 2012 

Sharp et al., 2015 

I MA 

 

II 

 

II 

2 Therapeutic 
Evidence of 
Over-the-
Counter 
Medicines in 
Allergy & Sinus 
Symptoms 

OTC medications 

can be used by 

patients 

RCT 

Meta-Analysis 

 

RCT 

Comparative  

Qualitative 

Abdollahi-Fakhim et al., 2014 

Zalmanovici Trestioreanu & 

Yaphe, 2013  

Vlastos et al., 2009 

Blaiss et al., 2014 

 

II 

I MA 

 

II 

II 

3 Factors of 

Overprescribing 

Antibiotics 

Patient demand for 

antibiotics 

Practitioners 

perception 

RCT 

Qualitative 

Qualitative 

Qualitative 

Meta-Analysis 

Qualitative RCT 

Gerber et al., 2013 

MacFarlane et al., 2001 

Little et al, 1997 

Hamm, Hicks, & Bemben, 1996 

Lee, Lee, Jeong, & Lee, 2015 

Ackerman, Gonzales, Stahl, 

Metlay, 2013 

II 

VI 

VI 

VI 

I MA 

VI 

4 Educational 

Interventions 

Addressing 

Health Literacy 

Educational 

interventions 

statistically 

improve patient 

knowledge 

Health Literacy 

Parent Education 

Nurse & Public 

Self-Medicating 

Severity of Allergies 

Allergy Mechanism 

Home treatments 

Opinion of Authorities 

Single Descriptive 

Qualitative/Focus  

Groups  

RCT –  

Single Descriptive 

Experimental RCT 

Qualitative 

Single Descriptive 

Qualitative 

Expert Report 

Expert Report 

Hoekstra, Lecky, & Young, 2014 

Price et al. (2011) 

Avorn & Solomon, 2000 

Macfarlane, Holmes, and 

Macfarlane, 1997 

Dunn-Navarra et al., 2012 

Trepka et al., 2001 

Rowbotham et al., 2012 

Kamran et al., 2015 

Erskine et al., 2016 

Wallace et al., 2008 

Mayo Clinic, 2015  

VII 

VI 

I SR 

II 

 

VI 

II 

VI 

VI 

VI 

VII 

VII 

Key to Evidence Levels: 

Level I Evidence    From systematic review or meta-analysis of all relevant randomized controlled trials (RCT’s),  

or evidence-based clinical practice guidelines based on systematic reviews of RCT’s  

Level II Evidence        From at least one well-designed RCT 
Level III Evidence    From well-designed controlled trials without randomization 

Level IV Evidence       From well-designed case-control and cohort studies  

Level V Evidence        From systematic reviews of descriptive and qualitative studies 
Level VI Evidence    From single descriptive or qualitative study 

Level VII Evidence     From the opinion of authorities and/or reports of expert committees 

 
 

Adapted from Melnyk, & Fineout-Overholt (2005). Evidence-based practice in nursing and healthcare:  A guide to best practice, Rating system for the Hierarchy of 

Evidence, page 10. 
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Appendix B 

 

Study Consent Form 
 

TEXAS WOMAN’S UNIVERSITY 

 

CONSENT TO PARTICIPATE IN RESEARCH 

 

Title:    Increasing Awareness of Over-the-Counter Measures to Decrease Allergy Symptoms 

 Leading to Sinusitis:  A Quality Improvement Project 

 

Investigator:  Robert Dudley, RN, MS, FNP-C              roberto@twu.edu  214-705-5500 

 

Advisor: Linda Roussel, PhD, RN, NEA-BC, CNL, FAAN   lroussel@twu.edu 214-689-6556 

 

Explanation and Purpose of the Research 

 

Allergic rhinitis symptoms can be helped with increased awareness of over-the-counter 

medications to decrease sinus inflammation at the beginning of symptoms. You are being asked 

to participate in a research study at Texas Woman’s University. The purpose of this research is to 

examine knowledge of using over-the-counter medicines to treat symptoms of allergic rhinitis. 

There is a 5 minute video about OTC medications and allergic rhinitis, and a short pre- test and 

post-test. It will take less than 10 minutes and will be an enormous help to understand education 

outside of a clinic environment. 

 

Please participate in this study if you:      

 

• Are over 18 

• Are a current TWU student 

• Are not currently ill (fever, cough, shortness of breath) 

• Do not have chronic illnesses (high blood pressure, diabetes, etc.) and/or 

nosebleeds 

• Are not pregnant or breastfeeding 

• Have been treated for a sinus infection with an antibiotic in the past 12 months 

• Suspect you may have seasonal allergies.  

 

Description of Procedures 

 

"Answering the attached surveys constitutes your informed consent to act as a participant in this 

research." 

 

Please complete the following steps to participate in this study: 

 

1.   Click on the pre-test survey link to answer a short quiz (answers will not be linked to 

personal data) https://www.surveymonkey.com/r/ZLZF9JW 
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2.   Watch an educational video on youtube.com 

https://www.youtube.com/watch?v=bdQ8lPskuF4 

 

3.   Click on the post-test survey link to answer a short quiz (answers will not be linked to 

personal data) https://www.surveymonkey.com/r/9YNVGFS 

 

4.    In 3 months, click on the post-intervention link: 

https://www.surveymonkey.com/r/5DMDQ7W 

 

Potential Risks 

 

"There is a potential risk of loss of confidentiality in all email, downloading, electronic meetings, 

and internet transactions." 

 

ANONYMOUS RESPONSES is selected to On, to help responses remain anonymous 

 

Also, data is secured online, and identifier is self-generated by user. 

 

The identifier for the un-identifiable 5-character code could be the first 2 characters are the last 

letters of your first or last name, the 3rd and 4th characters are their birth date or license plate 

(01, 03 .....11...30, 31), and the last character is the first letter of the city you were born or 

favorite donut. Something like this. 

 

TWU does not provide medical services or financial assistance for injuries that might happen 

because you are taking part in this research. There are no direct benefits or remuneration to the 

participant because of participation in the study. However, there is a benefit of contributing to 

higher education and possibly increasing knowledge.  

 

Participation and Benefits 

Your involvement in this study is completely voluntary and you may withdraw from the study at 

any time. If you would like to know the results of this study, I can e-mail them to you if you 

specifically state that you want results from the study. 

 

Questions Regarding the Study 

If you have any questions about the research study, please email me at roberto@twu.edu. If you 

have questions about your rights as a participant in this research or the way this study has been 

conducted, you may contact the Texas Woman’s University Office of Research and Sponsored 

Programs at 940-898-3378 or via e-mail at IRB@twu.edu. 

 

Sincerely,  

 

Robert Dudley, RN, MS, FNP-C 

 

Family Nurse Practitioner 

 

TWU Doctorate of Nursing Practice Student 
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Appendix C 

 

G*Power Sample Size 
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Appendix D 

 

Pre-test Survey Questions 

 

1. A medicine to quickly help relieve the symptoms of sinus 

pressure and congestion is: w 
guaifenesin-dextromethorphan (Mucinex-DM) 

pseudoephedrine (Sudafed) 

fluticasone (Flonase) 

Advil (Ibuprofen) 

2. A medicine to help stop post-nasal drainage that is causing 

a cough is: w 
amoxicillin (Amoxicillin) 

fluticasone (Flonase) 

cetirizine (Zyrtec) 

guaifenesin (Mucinex) 

3. What can be used to clear out thick impacted mucus from 

the sinuses? w 
Benadryl 

Netti-Pot 

Flonase 

Amoxicillin 

4. If someone with allergies has sneezing, runny nose, 

congestion, itchy watery eyes, which medicine would help 

the most? w 
amoxicillin 

loratadine (Claritin) 

guaifenesin-dextromethorphan (Mucinex DM) 

ibuprofen (Advil) 
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5. Antibiotics are prescribed to what percentage of 

people who present in a clinic complaining of a sinus 

infection? w 
10% 

25% 

50% 

90% 

6. A study observed 240 patients with sinusitis. Some were 

given only antibiotics, some were given only a nasal steroid 

spray, some were given both antibiotics and the nasal spray, 

and some received no treatment.  Who was better sooner? w 
antibiotic alone 

nasal steroid alone 

both antibiotics and spray 

All of the patients had about the same recovery from symptoms. 

7. Sinus inflammation is best treated with: w 
antibiotics (i.e. Amoxicillin) 

antihistamine (i.e. Zyrtec) 

nasal steroid spray (i.e. Flonase) 

expectorant (i.e. Mucinex) 
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Appendix E 

 

Post-test Survey Questions 

 

1. A medicine to quickly help relieve the symptoms of sinus 

pressure and congestion is: w 
guaifenesin-dextromethorphan (Mucinex-DM) 

pseudoephedrine (Sudafed) 

fluticasone (Flonase) 

Advil (Ibuprofen) 

2. A medicine to help stop post-nasal drainage that is causing 

a cough is: w 
amoxicillin (Amoxicillin) 

fluticasone (Flonase) 

cetirizine (Zyrtec) 

guaifenesin (Mucinex) 

3. What can be used to clear out thick impacted mucus from 

the sinuses? w 
Benadryl 

Netti-Pot 

Flonase 

Amoxicillin 

4. If someone with allergies has sneezing, runny nose, 

congestion, itchy watery eyes, which medicine would help? w 
amoxicillin 

loratadine (Claritin) 

guaifenesin-dextromethorphan (Mucinex DM) 

ibuprofen (Advil) 
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5. Antibiotics are prescribed to what percentage of 

people who present in a clinic complaining of a sinus 

infection? w 
10% 

25% 

50% 

90% 

6.  A study observed 240 patients with sinusitis. Some were 

given only antibiotics, some were given only a nasal steroid 

spray, some were given both antibiotics and the nasal spray, 

and some received no treatment. Who was better sooner?  w 
antibiotic alone 

nasal steroid alone 

both antibiotics and spray 

All of the patients had about the same recovery from symptoms. 

7. Sinus inflammation is best treated with: w 
antibiotics 

antihistamine 

nasal steroid spray 

expectorant 

8. Did the video help you learn any about any OTC measures 

that you can use to relieve troublesome sinus symptoms? w 
Yes 

No 

9. How likely are you to use OTC medications at the onset of 

allergy symptoms compared to before? w 
More likely 

About the same 

Less likely 
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Appendix F 

 

Project Follow-up Questions 

 

1. Have you been treated with an antibiotic for sinusitis since 

watching the educational video? w 
Yes 

No 

2. Since watching the video, how would you compare your 

use of OTC medications for allergy symptoms compared to 

before? w 
More effective 

No change 

Less effective 
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Appendix G 

SWOT Analysis 

 

 
  

Strengths Weaknesses 

• Preventative approach to keep patients 

from having worsened sinus problems 

• Cost-saving measures as will keep people 

from needing to visit clinic 

• Content is more up to date than other 

resources currently available 

• Video can be accessed at any time and 

from anywhere 

• Can possibly enhance quality of life  

• Modality fits university student culture 

• Limited resources to make video more 

engaging 

• Unable to address questions 

• Limited to English speakers 

• Does not enhance provider-patient 

relationship 

• Information is not tailored for the 

individual 

• Limited information and nuances of 

allergy care due to limited time 

 

Opportunities Threats 

• Idea taken on by bigger organizations (i.e. 

CDC) 

• Potential university specific educational 

videos created depending on their 

students’ needs 

• Start conversation on how healthcare 

costs can be decreased using preventative 

education 

• Impact the perception of the need of 

antibiotics for sinus inflammation 

• Motivation to change what has “worked” 

for them before 

• Perception of antibiotics necessary 

• Patience it takes for OTC medicines to 

affect symptoms 

• Need for medicines at start of symptoms 

• Other factors that affect general health 

such as sleep, stress, environment, and 

diet play into how well a person recovers 

and not fixed by OTC measures 
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Appendix H 

 

Content Validity of Survey Questions  

 

 

 Question 
1 

 
Question 
2 

Question 
3 

Question 
4 

Question 
5 

Question 
6 

Question 
7 

 

Clinician 
1 

4 4 4 4 4 4 4 28=100% 

Clinician 
2 

4 4 4 4 4 4 4 28=100% 

Clinician 
3 

4 4 4 4 4 4 4 28=100% 

Clinician 
4 

4 4 1 4 4 4 4 25=89% 

Clinician 
5 

3 4 2 4 1 3 4 21=75% 

Clinician 
6 

3 3 4 4 2 2 3 21=75% 

Rate 1 to 4 with 1  being less relevant and 4 being highly relevant with the evaluation of 
awareness of over-the-counter medicine use to help treat allergies 

151/168 
=90% 
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Appendix I 

 

Institutional Review Board Approval 
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Appendix J  

 

Pre-test Data 

 

 

A medicine to open sinus passages and help relieve the symptoms of sinus pressure and congestion is:A medicine to help dry post-nasal drainage that is dripping in your throat and causing a cough is:What can be used to clear out thick impacted mucus from the sinuses?If someone with allergies has sneezing, runny nose, congestion, itchy watery eyes, which medicine would help the most?Antibiotics are prescribed to what percentage of people who present in a clinic complaining of a sinus infection?TRUE OR FALSE: In a study of 240 people with sinusitis comparing a group using nasal steroid sprays and a group using antibiotics, the antibiotic group was better more quickly.Sinus inflammation is best treated with:Enter a 5-character code that you can remember, but it is un-identifiable. I can then match the post-test data to pre-test data by matching your 5-character codes. An example for the un-identifiable 5-character code could be the first 2 characters are the last letters of your first  or last name, the 3rd and 4th characters are their birth date or license plate (01, 03 .....11...30, 31), and the last character is the first letter of the city you were born or favorite donut. Something like this.

ResponseResponseResponseResponseResponseResponseResponseOpen-Ended Response

guaifenesin-dextromethorphan (Mucinex-DM)fluticasone (Flonase)Netti-Pot loratadine (Claritin)50% True nasal steroid spray (i.e. Flonase)98339

pseudoephedrine (Sudafed)fluticasone (Flonase)Netti-Pot loratadine (Claritin)90% True nasal steroid spray (i.e. Flonase)MO17B

guaifenesin-dextromethorphan (Mucinex-DM)amoxicillin (Amoxicillin)Benadryl loratadine (Claritin)50% False antihistamine (i.e. Zyrtec)Bayan3li

pseudoephedrine (Sudafed)cetirizine (Zyrtec)Netti-Pot loratadine (Claritin)50% False nasal steroid spray (i.e. Flonase)Ka18n

guaifenesin-dextromethorphan (Mucinex-DM)fluticasone (Flonase)Amoxicillinloratadine (Claritin)25% True antihistamine (i.e. Zyrtec)Rd0103

pseudoephedrine (Sudafed)cetirizine (Zyrtec)Netti-Pot guaifenesin-dextromethorphan (Mucinex DM)25% False nasal steroid spray (i.e. Flonase)99999

guaifenesin-dextromethorphan (Mucinex-DM)cetirizine (Zyrtec)Netti-Pot loratadine (Claritin)25% False nasal steroid spray (i.e. Flonase)k2k59

pseudoephedrine (Sudafed)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)50% False nasal steroid spray (i.e. Flonase)JAR123

fluticasone (Flonase)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)50% True nasal steroid spray (i.e. Flonase)52119

fluticasone (Flonase)guaifenesin (Mucinex)Benadryl guaifenesin-dextromethorphan (Mucinex DM)90% True antibiotics (i.e. Amoxicillin)jj928

fluticasone (Flonase)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)10% False antihistamine (i.e. Zyrtec)75701

fluticasone (Flonase)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)50% False nasal steroid spray (i.e. Flonase)zi914

guaifenesin-dextromethorphan (Mucinex-DM)fluticasone (Flonase)Netti-Pot guaifenesin-dextromethorphan (Mucinex DM)90% True antibiotics (i.e. Amoxicillin)ag99n

fluticasone (Flonase)cetirizine (Zyrtec)Netti-Pot loratadine (Claritin)10% False nasal steroid spray (i.e. Flonase)82713

fluticasone (Flonase)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)10% False antihistamine (i.e. Zyrtec)15006

fluticasone (Flonase)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)25% True antibiotics (i.e. Amoxicillin)da08M

fluticasone (Flonase)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)90% True nasal steroid spray (i.e. Flonase)19960

fluticasone (Flonase)cetirizine (Zyrtec)Netti-Pot loratadine (Claritin)90% False nasal steroid spray (i.e. Flonase)HU436

pseudoephedrine (Sudafed)fluticasone (Flonase)Netti-Pot guaifenesin-dextromethorphan (Mucinex DM)50% True antihistamine (i.e. Zyrtec)Aery3

fluticasone (Flonase)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)10% False nasal steroid spray (i.e. Flonase)RA04O

pseudoephedrine (Sudafed)fluticasone (Flonase)Netti-Pot loratadine (Claritin)90% False nasal steroid spray (i.e. Flonase)91502

guaifenesin-dextromethorphan (Mucinex-DM)cetirizine (Zyrtec)Netti-Pot loratadine (Claritin)50% True antibiotics (i.e. Amoxicillin)12345

pseudoephedrine (Sudafed)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)10% False nasal steroid spray (i.e. Flonase)75382

fluticasone (Flonase)cetirizine (Zyrtec)Amoxicillinloratadine (Claritin)50% False antibiotics (i.e. Amoxicillin)Tlove4287

fluticasone (Flonase)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)50% True antibiotics (i.e. Amoxicillin)fmhto

fluticasone (Flonase)fluticasone (Flonase)Netti-Pot loratadine (Claritin)50% True nasal steroid spray (i.e. Flonase)P2497

fluticasone (Flonase)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)50% True nasal steroid spray (i.e. Flonase)V8916

guaifenesin-dextromethorphan (Mucinex-DM)guaifenesin (Mucinex)Benadryl guaifenesin-dextromethorphan (Mucinex DM)90% False antibiotics (i.e. Amoxicillin)78613

pseudoephedrine (Sudafed)fluticasone (Flonase)Netti-Pot loratadine (Claritin)25% False antibiotics (i.e. Amoxicillin)ia1s

pseudoephedrine (Sudafed)fluticasone (Flonase)Benadryl loratadine (Claritin)90% False antihistamine (i.e. Zyrtec)71776

fluticasone (Flonase)guaifenesin (Mucinex)Amoxicillinloratadine (Claritin)50% False nasal steroid spray (i.e. Flonase)94431

pseudoephedrine (Sudafed)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)10% False nasal steroid spray (i.e. Flonase)l08es

fluticasone (Flonase)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)25% False nasal steroid spray (i.e. Flonase)12345

pseudoephedrine (Sudafed)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)50% False nasal steroid spray (i.e. Flonase)41517

pseudoephedrine (Sudafed)Netti-Pot loratadine (Claritin)10% False nasal steroid spray (i.e. Flonase)77030

fluticasone (Flonase)cetirizine (Zyrtec)Netti-Pot loratadine (Claritin)10% False antibiotics (i.e. Amoxicillin)11211

pseudoephedrine (Sudafed)guaifenesin (Mucinex)Netti-Pot guaifenesin-dextromethorphan (Mucinex DM)90% False nasal steroid spray (i.e. Flonase)25562

pseudoephedrine (Sudafed)fluticasone (Flonase)Netti-Pot loratadine (Claritin)25% False nasal steroid spray (i.e. Flonase)TRI78

fluticasone (Flonase)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)50% False nasal steroid spray (i.e. Flonase)MAMMH

fluticasone (Flonase)guaifenesin (Mucinex)Netti-Pot guaifenesin-dextromethorphan (Mucinex DM)50% False antibiotics (i.e. Amoxicillin)33758

fluticasone (Flonase)cetirizine (Zyrtec)Netti-Pot loratadine (Claritin)90% True nasal steroid spray (i.e. Flonase)122178

fluticasone (Flonase)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)10% False nasal steroid spray (i.e. Flonase)vtra25

fluticasone (Flonase)cetirizine (Zyrtec)Netti-Pot loratadine (Claritin)90% False nasal steroid spray (i.e. Flonase)St7656

guaifenesin-dextromethorphan (Mucinex-DM)fluticasone (Flonase)Netti-Pot loratadine (Claritin)25% False antihistamine (i.e. Zyrtec)cgrt7

pseudoephedrine (Sudafed)amoxicillin (Amoxicillin)Netti-Pot loratadine (Claritin)90% False nasal steroid spray (i.e. Flonase)30ann

pseudoephedrine (Sudafed)fluticasone (Flonase)Netti-Pot loratadine (Claritin)50% False nasal steroid spray (i.e. Flonase)78027

pseudoephedrine (Sudafed)guaifenesin (Mucinex)Flonase loratadine (Claritin)50% False nasal steroid spray (i.e. Flonase)neesz

fluticasone (Flonase)cetirizine (Zyrtec)Netti-Pot loratadine (Claritin)25% True antihistamine (i.e. Zyrtec)SW03H

guaifenesin-dextromethorphan (Mucinex-DM)cetirizine (Zyrtec)Benadryl guaifenesin-dextromethorphan (Mucinex DM)25% True expectorant (i.e. Mucinex)

fluticasone (Flonase)cetirizine (Zyrtec)Netti-Pot loratadine (Claritin)25% False nasal steroid spray (i.e. Flonase)b5342

guaifenesin-dextromethorphan (Mucinex-DM)cetirizine (Zyrtec)Netti-Pot 90% False nasal steroid spray (i.e. Flonase)73107

pseudoephedrine (Sudafed)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)90% False antibiotics (i.e. Amoxicillin)52692

pseudoephedrine (Sudafed)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)90% False nasal steroid spray (i.e. Flonase)RIERO
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pseudoephedrine (Sudafed)guaifenesin (Mucinex)Flonase loratadine (Claritin)10% False antibiotics (i.e. Amoxicillin)ca123

fluticasone (Flonase)cetirizine (Zyrtec)Netti-Pot loratadine (Claritin)90% False nasal steroid spray (i.e. Flonase)2243

fluticasone (Flonase)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)90% False nasal steroid spray (i.e. Flonase)11249

pseudoephedrine (Sudafed)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)90% True nasal steroid spray (i.e. Flonase)9876

pseudoephedrine (Sudafed)cetirizine (Zyrtec)Netti-Pot loratadine (Claritin)90% False nasal steroid spray (i.e. Flonase)tmdk4

guaifenesin-dextromethorphan (Mucinex-DM)guaifenesin (Mucinex)Benadryl loratadine (Claritin)25% True antibiotics (i.e. Amoxicillin)11,10,01

fluticasone (Flonase)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)50% False nasal steroid spray (i.e. Flonase)1015

fluticasone (Flonase)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)25% True antibiotics (i.e. Amoxicillin)05,14,08,07,08

pseudoephedrine (Sudafed)fluticasone (Flonase)Netti-Pot loratadine (Claritin)25% False nasal steroid spray (i.e. Flonase)EU198

fluticasone (Flonase)cetirizine (Zyrtec)Netti-Pot loratadine (Claritin)90% False nasal steroid spray (i.e. Flonase)31738

fluticasone (Flonase)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)25% False nasal steroid spray (i.e. Flonase)9071

fluticasone (Flonase)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)90% False nasal steroid spray (i.e. Flonase)repdo

fluticasone (Flonase)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)10% False nasal steroid spray (i.e. Flonase)CN144

fluticasone (Flonase)cetirizine (Zyrtec)Flonase loratadine (Claritin)90% False nasal steroid spray (i.e. Flonase)26472

guaifenesin-dextromethorphan (Mucinex-DM)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)90% False antibiotics (i.e. Amoxicillin)21594

pseudoephedrine (Sudafed)cetirizine (Zyrtec)Netti-Pot loratadine (Claritin)10% False nasal steroid spray (i.e. Flonase)Lu271

guaifenesin-dextromethorphan (Mucinex-DM)fluticasone (Flonase)Flonase loratadine (Claritin)25% False antihistamine (i.e. Zyrtec)wlj20

pseudoephedrine (Sudafed)guaifenesin (Mucinex)Flonase loratadine (Claritin)50% False nasal steroid spray (i.e. Flonase)KARL1

pseudoephedrine (Sudafed)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)90% False nasal steroid spray (i.e. Flonase)cowa7

guaifenesin-dextromethorphan (Mucinex-DM)cetirizine (Zyrtec)Netti-Pot loratadine (Claritin)10% True antibiotics (i.e. Amoxicillin)Kevin

pseudoephedrine (Sudafed)cetirizine (Zyrtec)Flonase loratadine (Claritin)90% False nasal steroid spray (i.e. Flonase)65911

fluticasone (Flonase)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)50% False antihistamine (i.e. Zyrtec)eabod

fluticasone (Flonase)cetirizine (Zyrtec)Flonase loratadine (Claritin)50% False nasal steroid spray (i.e. Flonase)BJLL4

guaifenesin-dextromethorphan (Mucinex-DM)cetirizine (Zyrtec)Amoxicillinloratadine (Claritin)25% True antibiotics (i.e. Amoxicillin)11217

guaifenesin-dextromethorphan (Mucinex-DM)amoxicillin (Amoxicillin)Benadryl loratadine (Claritin)90% False nasal steroid spray (i.e. Flonase)3161

pseudoephedrine (Sudafed)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)25% False nasal steroid spray (i.e. Flonase)G7F21

guaifenesin-dextromethorphan (Mucinex-DM)cetirizine (Zyrtec)Netti-Pot loratadine (Claritin)10% False nasal steroid spray (i.e. Flonase)66990

fluticasone (Flonase)guaifenesin (Mucinex)Flonase loratadine (Claritin)50% False antihistamine (i.e. Zyrtec)71382

fluticasone (Flonase)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)50% False nasal steroid spray (i.e. Flonase)20121

fluticasone (Flonase)cetirizine (Zyrtec)Netti-Pot loratadine (Claritin)50% False nasal steroid spray (i.e. Flonase)19851

pseudoephedrine (Sudafed)cetirizine (Zyrtec)Benadryl loratadine (Claritin)25% True antihistamine (i.e. Zyrtec)BO110

pseudoephedrine (Sudafed)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)25% False nasal steroid spray (i.e. Flonase)2250

fluticasone (Flonase)cetirizine (Zyrtec)Benadryl loratadine (Claritin)10% False expectorant (i.e. Mucinex)4032

fluticasone (Flonase)guaifenesin (Mucinex)Amoxicillinloratadine (Claritin)50% False antihistamine (i.e. Zyrtec)10279

pseudoephedrine (Sudafed)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)25% False antihistamine (i.e. Zyrtec)En11n

pseudoephedrine (Sudafed)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)90% False nasal steroid spray (i.e. Flonase)F07vT

pseudoephedrine (Sudafed)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)90% True nasal steroid spray (i.e. Flonase)76049

pseudoephedrine (Sudafed)guaifenesin (Mucinex)Flonase guaifenesin-dextromethorphan (Mucinex DM)10% False nasal steroid spray (i.e. Flonase)1418!

pseudoephedrine (Sudafed)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)50% False nasal steroid spray (i.e. Flonase)tiger

pseudoephedrine (Sudafed)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)90% False antibiotics (i.e. Amoxicillin)CW729

pseudoephedrine (Sudafed)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)90% False nasal steroid spray (i.e. Flonase)1192234

fluticasone (Flonase)guaifenesin (Mucinex)Flonase loratadine (Claritin)25% True antihistamine (i.e. Zyrtec)62366

guaifenesin-dextromethorphan (Mucinex-DM)fluticasone (Flonase)Amoxicillinloratadine (Claritin)25% False antihistamine (i.e. Zyrtec)91213

pseudoephedrine (Sudafed)cetirizine (Zyrtec)Netti-Pot loratadine (Claritin)90% True nasal steroid spray (i.e. Flonase)mon87

fluticasone (Flonase)guaifenesin (Mucinex)Netti-Pot guaifenesin-dextromethorphan (Mucinex DM)25% False nasal steroid spray (i.e. Flonase)1743

pseudoephedrine (Sudafed)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)25% False nasal steroid spray (i.e. Flonase)55555

pseudoephedrine (Sudafed)cetirizine (Zyrtec)Netti-Pot loratadine (Claritin)90% False 75204

pseudoephedrine (Sudafed)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)25% False nasal steroid spray (i.e. Flonase)Esk24

guaifenesin-dextromethorphan (Mucinex-DM)cetirizine (Zyrtec)Flonase loratadine (Claritin)25% True antibiotics (i.e. Amoxicillin)ec10o

guaifenesin-dextromethorphan (Mucinex-DM)cetirizine (Zyrtec)Netti-Pot loratadine (Claritin)50% False nasal steroid spray (i.e. Flonase)31164

fluticasone (Flonase)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)50% False nasal steroid spray (i.e. Flonase)Day99

fluticasone (Flonase)guaifenesin (Mucinex)Netti-Pot loratadine (Claritin)50% False nasal steroid spray (i.e. Flonase)23241

pseudoephedrine (Sudafed)guaifenesin (Mucinex)Flonase loratadine (Claritin)50% False nasal steroid spray (i.e. Flonase)101623

pseudoephedrine (Sudafed)cetirizine (Zyrtec)Netti-Pot loratadine (Claritin)90% False nasal steroid spray (i.e. Flonase)AB428

fluticasone (Flonase)amoxicillin (Amoxicillin)Flonase loratadine (Claritin)90% False antihistamine (i.e. Zyrtec)De24D

pseudoephedrine (Sudafed)cetirizine (Zyrtec)Netti-Pot loratadine (Claritin)90% All of the patients had about the same recovery from symptoms.nasal steroid spray (i.e. Flonase)
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Appendix K 

 

Post-Test Data  

 

 

 

 
 

 
 



Increasing Awareness of Over-The-Counter Measures         53  

 

Appendix L 

 

Statistical Data Analysis 
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Survey Question Responses 
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