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 Executive Summary 

 Antibiotic resistance is a global issue that has plagued the medical community for 

 decades. Finger pointing runs rampant, and meanwhile millions globally die every year from 

 pathogens which have mutated beyond treatment capabilities. Antibiotic overprescription is 

 typically cited as a root cause, but the origin of overprescription itself remains incompletely 

 understood. The two projects contained in this portfolio approach antibiotic overprescription by 

 targeting two distinct driving forces behind overprescription: overprescription due to incorrect 

 diagnosis, and overprescription despite correct diagnosis. The goal is not to establish which is the 

 “true” root cause of antibiotic overprescription, but to approach an inarguably multifaceted issue 

 with a similarly diversified set of solutions. 

 The focus of the technical project is to design a diagnostic tool to differentiate between 

 different types of otitis media (OM), or middle ear inflammation. OM is one of the most 

 common childhood illnesses  (Schilder et al., 2016)  . OM can be classified into two types, Acute 

 Otitis Media (AOM) and Otitis Media with Effusion (OME). Currently, there is a 50% 

 misdiagnosis rate of OM type among pediatricians  (Pichichero & Poole, 2001)  . This is of 

 concern because the standards of care are different; acute otitis media (AOM) is bacterial and 

 thus can be resolved with antibiotics, while otitis media with effusion (OME) is nonbacterial and 

 may require surgical drainage of MEF  (Schilder et al., 2016)  . NADPH is a promising biomarker 

 for OM type, as it is found in exceptionally high levels in neutrophils and is autofluorescent. 

 Neutrophils are a subtype of white blood cells that migrate to sites of infection, and are known to 

 be found in higher numbers in AOM MEF in comparison to OME MEF  (Elbistanli et al., 2017; 

 Nassif et al., 1997)  .  Therefore, the goal of the technical project is to develop a diagnostic method 
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 capable of measuring NADPH autofluorescence levels with a degree of sensitivity that enables 

 differentiation between the concentrations of NADPH found in healthy, AOM, and OME MEF. 

 The purpose of the STS research project is to elucidate the extent to which the patient 

 prescriber dynamic serves as a factor in the overprescription of antibiotics. To this end, this 

 research project aims to answer the following question: in the context of antibiotic resistance, 

 how does the placebo effect impact antibiotic overprescription in the United States? Discourse 

 analysis and evidence from documentary resources are utilized in order to answer this research 

 question. Beginning with the discovery of penicillin, the history of antibiotic use is evaluated for 

 their impacts on patient and prescriber attitudes towards antibiotics. The Social Construction of 

 Technology (SCOT) then provides the framework for a discussion of how patients and 

 prescribers, as distinct relevant social groups, have shaped the development of antibiotics and 

 their meaning as a technological artifact. An analysis of action bias, power differentials, and 

 economic and emotional factors provide insight into the enduring lack of closure of the meaning 

 of the antibiotic. Results from this research project are pertinent to the fields of science 

 technology and society, public health, psychology, and patient advocacy. 

 Working on the technical and STS projects concurrently was helpful in gaining an 

 appreciation for how inexplicably linked social forces and technical knowledge are in the field of 

 medicine. Writing a prescription, for example, is inherently a social activity, as the physician 

 must speak with and examine the patient to determine a treatment plan. However, the techniques 

 of assessment and the treatment plan itself frequently involve technologies, such as the otoscope 

 and antibiotics in the case of otitis media. It became increasingly evident throughout the research 

 process that medicine is a truly sociotechnical phenomenon, which reinforced that to stop 

 antibiotic resistance, overprescription would need to be addressed on both technological and 
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 interpersonal fronts. Not only are the capstone and STS projects related thematically, they are 

 mutually dependent on the other’s success. 
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