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SUMMARY 

Patients suffering from infectious diseases pose a challenge for healthcare systems in developed and 

developing countries. Two main issues are the rise of antimicrobial resistance (AMR) and the high 

burden of sexually transmitted infections (STIs). Global strategies have been drawn up to overcome 

these challenges, including optimising antibiotic (AB) use and facilitating people's access to 

information about their STI status. The optimisation of medication use and the contribution to increase 

the effectiveness of healthcare systems and public health are pharmacists' key roles, which can be 

accounted for by expanding pharmaceutical care services in this regard. Thus, the goal of this thesis is 

to identify and elaborate new opportunities for pharmaceutical care services in patients suffering from 

infectious diseases. To this end, two projects were performed. Project A) covered medication 

adherence, and project B) addressed sexually transmitted chlamydia infections. The goal was 

approached by 1) translating the English ABC taxonomy for adherence into French and English, 2) 

assessing the magnitude of non-adherence to oral ABs, 3) developing and validating a self-report 

questionnaire to assess medication adherence barriers in patients taking oral ABs, 4) identifying 

eligible target groups for pharmacy-based chlamydia screening in Switzerland, 5) assessing 

pharmacists’ facilitators and barriers to STI counselling during emergency contraception (EC) 

consultations, and 6) investigating whether Swiss pharmacists comply with the official EC protocol 

focusing on the information provided on the risk of contracting STIs.  

Medication adherence 

Project A1 was designed to translate the English ABC taxonomy regarding adherence (i.e. seven terms 

and their corresponding definitions) into French and German. For this purpose, we conducted a Delphi 

survey with panellists recruited from ESPACOMP – the International Society for Patient Medication 

Adherence – and first authors of original research articles published in French or German. Consensus 

was defined according to the acceptance rate as strong consensus (>95%), consensus (>75-95%), and 
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moderate consensus (>50-75%). Three Delphi rounds were needed to reach a consensus on all terms 

and corresponding definitions. As an example, the preferred term for medication adherence was 

"adhésion médicamenteuse" (82%) in French and "Medikamentenadhärenz" (88%) in German. A 

standardised adherence taxonomy for researchers, clinicians and teaching bodies across three 

languages will harmonise medication adherence research and ultimately facilitate the comparison of 

future studies in this field. The findings of this project provided a foundation for designing subsequent 

adherence projects.  

In the next step of this thesis, we explored the magnitude of non-adherence in patients taking oral ABs 

(Project A2). A systematic literature review and meta-analysis was performed through searching 

PubMed and EMBASE for relevant articles. Inclusion criteria were studies published since the year 2000 

investigating medication adherence in adult outpatients taking oral ABs for 3 to 30 days, published in 

English, French, Italian or German. Summary estimates of medication adherence showed that 32% 

(95%CI: 41%-23%) were non-adherent to prescribed or AB treatment. Differences in study designs, 

measurement methods, operational definitions and defined thresholds resulted in substantial 

heterogeneity (I2=98%). Two of five identified adherence enhancing interventions successfully 

increased adherence rate by providing the exact number of prescribed pills (+26%) and a pharmacist-

led educational intervention (+14%). However, a summary estimate of 32% non-adherence to oral AB 

treatment leaves room for improvement to prevent poor clinical outcomes and the risk of antibiotic 

resistance. Moreover, we hypothesise that most adherence enhancing interventions were 

unsuccessful because they were not tailored to patients’ needs. These results served as a rationale for 

Project A3. 

In Project A3, we developed and validated a self-report questionnaire assessing adherence barriers to 

AB treatments in outpatients. Modifiable adherence barriers were identified through a systematic 

literature search and in a focus group discussion with patients. Extracted barriers served as a basis for 

the development of a 15-item questionnaire called BIOTICA. Adherence experts working in academia 

and clinical practice assessed the questionnaire's content validity. The construct validity was assessed 
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in a non-interventional, cross-sectional, primary-care validation study. The questionnaire showed good 

psychometric properties. The construct validation allowed us to shorten the questionnaire from a 15-

item version to a 12-item version. The degree of perceived barriers, expressed as a score between 0 

and 48 points for the 12-item version, correlated with a medium effect size to the electronically 

monitored adherence rate (r=-0.31, p=0.01), indicating that the higher the degree of barriers, the lower 

the adherence rate was. The ROC analysis suggested a cut-off value of 8 points (e.g. two to three 

barriers) to identify non-adherent patients (sensitivity: 31%, specificity: 75%). Thus, the BIOTICA 

questionnaire is a reliable and valid tool to pre-emptively assess medication adherence barriers to oral 

AB treatment in outpatients. Besides, it provides first hints about a patient's risk of being non-

adherent. In the future, the BIOTICA questionnaire is a suitable candidate to match barriers with 

appropriate interventions and to test the questionnaire in a pilot study.  

Sexually transmitted chlamydia infections 

This thesis's second project evaluated an additional opportunity for expanding pharmaceutical care 

services in patients with infectious diseases, that is, pharmacy-based chlamydia screening. Researchers 

and clinicians saw pharmacy-based chlamydia screening as an appropriate addition to existing sexual 

and reproductive healthcare services and acceptable for pharmacists and customers. A core element 

in planning a pharmacy-based chlamydia screening intervention is to identify an eligible target group.  

Project B1 was designed to identify such an eligible target group for pharmacy-based chlamydia 

screening in Switzerland. To this end, a systematic literature search identified risk groups for chlamydia 

infections. Results showed that the chlamydia prevalence (range: 0.8%-12.8%) was similar to realities 

in other high-income countries. Groups with an increased risk for chlamydia infections included 

undocumented women undergoing voluntary termination of pregnancy (12.8%), anorectal infections 

of HIV-positive men having sex with men (10.9%), and adult offenders (6.5%). Thus, identified risk 

groups were difficult to reach through a pharmacy-based chlamydia screening service due to their 

unique situation within our society. However, evidence gaps concerned other well-defined risk groups, 
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such as EC users. Thus, more studies are needed to determine Swiss EC users' risk for chlamydia 

infections in order to assess their eligibility as a target group. Moreover, international guidelines 

recommend assessing all EC users according to their risk for STIs and advising them on appropriate 

testing and where to access it. An optional counselling point on the Swiss official EC protocol regarding 

the risk of contracting an STI during unprotected sexual intercourse considers this recommendation. 

This recommendation served as a rationale for Project B2. 

In Project B2, we investigated pharmacists’ facilitators and barriers to STI counselling during EC 

consultation through a focus group discussion. Participating pharmacists (n=12) were experienced in 

dispensing EC as most of them (67%) conducted between four to eight EC consultations per month. All 

interviewed pharmacists felt responsible for counselling on STIs during EC consultations. Facilitating 

factors comprised (i) EC users’ young age, (ii) no contraception used or the use of condoms, (iii) 

changing sexual partners, and (iv) repeated EC use. Moreover, pharmacists wished to have some STI 

specific symptoms listed on the official EC protocol to enrich their counselling. Reported facilitating 

factors are in line with risk factors for chlamydia infections. Thus, we concluded that pharmacists 

emphasised STI counselling among EC users most at risk for STIs.    

As a next step, we verified these qualitative findings in a simulated-patient study regarding EC 

dispensation in 69 Swiss community pharmacies. Project B3 investigated whether Swiss pharmacists 

complied with the official EC protocol, solved an imaginary EC case correctly, and what kind of 

information was provided on the risk of STIs. For this purpose, final year female pharmacy students 

from the University of Basel were trained on an imaginary EC case and visited a community pharmacy 

each. Findings showed that all pharmacists used an EC protocol and identified the need for EC 

correctly. However, only more than half (56%) addressed the risk of STIs, mainly by promoting condom 

use for protection (76%). Thus, there is room for improvement in Swiss pharmacists’ STI counselling 

skills during EC consultations. Future research should focus on harmonising and tailoring provided 

information on the risk of STIs to this particular risk group. Whether the suggested amendment of STI 

specific symptoms to the official EC protocol lead to a harmonisation of provided information, 
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emphasise chlamydia infections and lead to appropriate testing recommendations is yet to be 

demonstrated. 

In conclusion, this thesis presents two new opportunities for novel pharmaceutical care services in 

patients suffering from infectious diseases, that is, providing a pharmacist-led antibiotic adherence 

service and pharmacy-based chlamydia screening. To this end, this thesis generated a standardised 

adherence taxonomy across three languages for clinicians, researchers and teaching bodies with the 

ultimate goal to harmonise adherence research. Moreover, this thesis showed that non-adherence to 

oral AB is scarce, making targeted and tailored interventions crucial to impede adverse clinical and 

economic outcomes. Finally, the created self-report questionnaire to assess adherence barriers to oral 

AB treatments serves as a sound basis for targeted and tailored primary care interventions. The second 

opportunity consists of offering a pharmacy-based chlamydia screening service. This thesis concludes 

that more studies are needed to provide evidence for an eligible target group for pharmacy-based 

chlamydia screening in Switzerland, such as EC users. Pharmacists are well aware of risk factors for 

chlamydia infections by emphasising STI counselling in those most at risk. However, only more than 

half of the pharmacists tested in a simulated patient study addressed the risk for STIs during EC 

consultations.  

Future research and practice recommendations encompass the following: First, promoting the use of 

a standardised adherence taxonomy in French and German by disseminating our research findings in 

different professional societies' scientific journals. Second, to match oral AB adherence barriers with 

appropriate interventions and test them in a pilot intervention study. Moreover, the effectiveness, 

appropriateness, and cost-effectiveness of such an antibiotic adherence service should be tested in 

order to assess its qualification for remuneration by health insurances. Third, regarding sexual health, 

future research should assess EC users’ risk for chlamydia infections in order to identify them as a 

suitable target group for pharmacy-based chlamydia screening. Moreover, pharmacists' knowledge 

and counselling skills regarding STIs should be addressed in continuous professional education to 

harmonise and specify provided information on STIs. Altogether, the two identified opportunities for 
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pharmaceutical care services can significantly expand pharmacists’ contribution to increase 

effectiveness of healthcare systems and public health regarding infectious diseases once they are 

carefully planned and fully implemented in daily practice. 
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GENERAL INTRODUCTION 

Despite advances in medicine (e.g. the development of antibiotics (ABs) and vaccines, improvement of 

living conditions and sanitation), infectious diseases continue to pose a challenge for developed and 

developing countries and lead to high mortality and disease burden. [1-4] In particular, the spread of 

antimicrobial resistance (AMR) and the burden of sexually transmitted infections (STIs) pose major 

issues for developed countries. [1] Global strategies have been drawn up to overcome these 

challenges, including the optimised use of antibiotics and the facilitation of people’s access to 

information about their current STI status. [5, 6] Pharmacists are the second largest group of medical 

profession besides physicians. [7] They may contribute to addressing these public health challenges by 

expanding their pharmaceutical care services in the specific domains of STIs and optimised AB use. [1, 

8]  

The term pharmaceutical care was first defined by Hepler and Strand in 1990 as "[…] the responsible 

provision of drug therapy for the purpose of achieving definite outcomes that improve a patent's quality 

of life". [9] Allemann et al. redefined the term in 2013 on behalf of the Pharmaceutical Care Network 

Europe (PCNE) as “the pharmacist’s contribution to the care of individuals in order to optimize 

medicines use and improve health outcomes”. [10] This new definition considers the shift of the 

pharmacist’s role from a product-centred to a patient-care-centred role during the last century. [11] 

(Box 1) Pharmaceutical care services include, for example, new medicine service, support for complex 

conditions and vulnerable people at home or in nursing homes, management of high-risk medication, 

and services specified to public health and population health (e.g. screening, monitoring). [12]  

Box 1: The World Health Organization (WHO) in collaboration with the International Pharmaceutical Federation 
(FIP) specified pharmacist’s new role in four parts [11] 

Role 1:  prepare, obtain, store, secure, distribute, administer, dispense and dispose of medical products 

Role 2:  provide effective medical therapy management 

Role 3:  maintain and improve professional performance 

Role 4: contribute to improve effectiveness of healthcare systems and public health 
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With respect to infectious diseases, Swiss community pharmacists offer several services, including 

management of minor ailments (e.g. pharyngitis, urinary tract infections, vaginal mycosis), point of 

care tests (e.g. C-reactive protein, human immunodeficiency virus (HIV), COVID19 infections) and the 

administration of vaccines according to cantonal laws. However, community pharmacies provide 

worldwide even more services that target important public health issues and are remunerated by 

healthcare insurances. Those services include, for example, a Chlamydia trachomatis test and treat 

service in England, AB medication adherence service in Canada, and a hepatitis C screening service in 

Scotland. [13, 14] The difference in services provided suggests that Swiss professional organisations, 

stakeholders, and governmental bodies have not yet exhausted pharmacists’ resources to provide 

access to care and testing for the general population. Thus, this offers an opportunity for new fields of 

action.  

This thesis investigates two projects regarding infectious diseases by focusing on (A) medication non-

adherence to oral ABs and (B) sexually transmitted Chlamydia trachomatis infections. 

Medication Adherence 

Medication adherence to ABs is the first project of this thesis. The American Centre for Disease Control 

and Prevention (CDC) identified “patients not taking ABs as prescribed” as one of six causes of 

antibiotic resistance. One of four suggested strategies to stop antibiotic resistance is to ensure that 

ABs are prescribed and taken correctly. [15] Moreover, the International Pharmaceutical Federation 

(FIP) released a report on “Fighting antimicrobial resistance – the contribution of pharmacists”, where 

they explicitly suggest that community pharmacists can optimise AB intake by offering adherence 

support. [16] Community pharmacists work at the front line of our healthcare system and have 

frequent interactions with patients filling their AB prescriptions. [17] Thus, they might be ideally 

positioned to take the lead in an antibiotic adherence service.  
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Medication adherence taxonomy 

Hippocrates warned physicians that they should remain aware of the fact that patients often lie when 

they state that they have taken certain medicines. More than 2300 years later, this warning is still 

relevant as medication non-adherence represents a major problem in clinical research and medicine. 

The modern area of adherence research started in 1970 when first discussions about the impact of 

non-adherence on clinical trial outcomes were initiated. [18] Over time, different terms and definitions 

to describe the behaviour of medication intake emerged in the literature. The most frequently used 

terms are adherence, compliance and concordance. [19] While adherence and compliance describe a 

patient’s behaviour, concordance describes the healthcare provider-patient relationship. Adherence 

emphasises particularly the need to agree on shared treatment decision between a healthcare 

provider and patient. [20] In contrast, compliance rather implicates the patient's obedience to the 

healthcare provider’s recommendations or prescriptions. [21] Therefore, the term “adherence” is 

preferred nowadays. [22] In 2012, Vrijens et al. proposed a new taxonomy for adherence on behalf of 

the “Ascertaining Barriers for Compliance: policies for safe, effective and cost-effective use of medicines 

in Europe - Project”. [23] The purpose was to provide a common understanding of major processes in 

medication adherence research to clinicians and researchers. Table 1 and Figure 1 illustrate this new 

taxonomy, including its terms and definitions.  
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Table 1: Terms and definitions of the new medication adherence taxonomy published by Vrijens et al. [23] 

Term Definition 

Medication 
adherence 

The process by which patients take their medication as prescribed, composed of 
initiation, implementation and discontinuation 

Initiation Occurs when the patient takes the first dose of a prescribed medication 

Discontinuation Occurs when the patient stops taking the prescribed medication, for whatever reason(s)  

Implementation 
Is the extent to which a patient’s actual dosing corresponds to the prescribed dosing 
regimen, from initiation until the last dose 

Persistence 
Is the length of time between initiation and the last dose, which immediately precedes 
discontinuation 

Management of 
adherence 

The process of monitoring and supporting patients' adherence to medications by 
healthcare systems, providers, patients, and their social networks 

Adherence-related 
sciences 

The disciplines that seek understanding of the causes or consequences of differences 
between prescribed (i.e. intended) and actual exposures to medicines 

 

The availability of a precise and harmonised taxonomy is crucial to avoid confusion and 

misunderstandings and facilitate the comparison of future adherence research studies. However, apart 

from in English, many terms and definitions are still used to describe the patient’s medication intake 

Figure 1: The process of medication adherence. Adapted with permission [20]. Copyright 2012 British 
Journal of Clinical Pharmacology 
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behaviour. To this end, the International Society for Patient Medication Adherence (ESPACOMP) 

promotes the translation of the ABC taxonomy into multiple languages. 

Measurement of medication adherence 

Several methods are available to identify non-adherent patients. The optimal method to measure 

medication adherence in clinical practice should be cheap, easy to carry out by different healthcare 

providers (e.g. physicians, pharmacists, nurses), user-friendly, reliable, and validated in different 

clinical conditions. [22] Current methods of measurement can be divided into direct and indirect 

measurement methods (Table 2). Direct methods reflect the drug intake directly, including the 

measurement of drug, metabolites or biomarkers in blood or urine samples and the direct observation 

of drug intake (DOT). [24] Indirect methods provide a valid indication for drug intake, including self-

reported adherence, drug claims in electronic databases, electronic drug monitoring, and smart pills 

with sensors sending a signal when exposed to gastric acid. [24] However, none of these measurement 

methods are ideal for every situation and every patient. The individual strengths and limitations have 

to be considered before choosing a specific method (Table 2). Today, electronic drug monitoring is 

described as the gold standard to assess adherence in clinical trials because it provides valid data and 

insights into initiation, implementation and persistence of a patient’s drug regimen without being 

invasive or time-consuming for clinicians or patients. [25] For electronic monitoring, smart packages 

such as blisters (e.g. POEMS; Confrérie Clinique S.A., Lausanne, Switzerland), bottles (e.g. MEMS®; 

WestRock Switzerland SA, Sion, Switzerland) or electronic devices (e.g. Time4MedTM; Adherence 

Innovations, Hong Kong) can be used. All those tools register date and time when activated, either 

through bottle opening or manual confirmation by the patient (e.g. pushing a button). Thanks to these 

technical opportunities, the magnitude of medication non-adherence has been extensively studied 

during recent decades.  
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Table 2: Advantages and disadvantages of adherence measurement methods adapted from Osterberg et al. [26] 

Direct methods 

Directly observed therapy advantage  most accurate 

 disadvantage  patients can hide pills in the mouth 

 impractical for routine use 

Measurement of medicine or 
metabolite level in the blood 

advantages  objective 

disadvantage  variations in metabolism 

 “white coat adherence” 

 expensive 

Measurement of a biological 
blood marker 

advantage  objective 

 can also be used to measure placebo in 
clinical trials 

disadvantage  expensive quantitative analysis 

 collection of body fluids 

Indirect methods 

Patient questionnaire, patient 
self-report 

advantage  simple 

 inexpensive 

 most helpful method in clinical settings 

disadvantage  susceptible to error 

 patient easily alters results 

Pill counts advantage  objective 

 quantifiable 

 easy to perform 

disadvantage  patient easily alters data (pill dumping) 

Rates of prescription refills advantage  objective 

 easy to obtain data 

disadvantage  refill is not equivalent to ingestion  

 requires a closed pharmacy system 

Assessment of the patient’s 
clinical response 

advantage  simple 

 easy to perform 

disadvantage  other factors than adherence can affect 
the clinical response 

Electronic medication monitors advantage  precise 

 easy to quantify results 

 patterns of taking adherence are available 

disadvantage  expensive 

 the device has to be returned  

Measurement of physiological 
markers (e.g. heart rate) 

advantage  often easy to perform 

disadvantage  marker may be present or absent due to 
other reasons than adherence 

Patient diaries advantage  help to correct poor recall 

disadvantage  patient easily alters data 
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Epidemiology 

Non-adherence was primarily studied in chronic conditions where implementation and persistence to 

treatment is a major issue. [26] Approximately 50% of patients with hypertension on a once-daily drug 

regimen discontinued their treatment within one year, whereas 43% of patients, still engaged with 

treatment, had drug holidays of three days or more. [27] Different chronic conditions such as 

depression, asthma, HIV/AIDS, and atrial fibrillation were investigated. [28] Adherence rates ranged 

between 40% to 83% depending on the condition, drug under investigation, and patient 

population. [29-33] However, little is known about medication adherence in acute conditions such as 

bacterial infections. Studies conducted in this field reported a vast range of adherence rates to oral 

ABs as low as 28% up to 100%. [34, 35] This wide range is partly dictated by different study designs, 

populations, measurement methods, and definitions applied for non-adherence impeding the 

comparability of study results. Even though medication adherence was identified as a major issue in 

clinical research and clinical practice, the reasons why patients do not take their medication as 

prescribed remain a subject of investigation.  

Medication adherence barriers 

Medication non-adherence results from an interplay between different individual factors, hereafter 

referred to as adherence barriers. Medication adherence barriers can be categorised into five 

dimensions, including health system/healthcare team factors (e.g. reimbursement, short 

consultations, poor medication distribution system), social/economic factors (e.g. low socio-economic 

status, low level of education, lack of social support), therapy-related factors (e.g. complexity of 

treatment, duration of treatment, side-effects), patient-related factors (e.g. forgetfulness, 

misunderstanding of treatment instructions, inadequate skills), and condition-related factors (e.g. 

severity of symptoms, effect of treatment, level of disability). [20] In a review of reviews, Kardas et al. 

found 771 adherence determinants having a negative or positive effect on medication adherence. The 

interaction of all these factors makes medication adherence a complex and multifactorial 

construct. [28] A multinational cross-sectional survey assessed barriers to oral AB intake, in particular. 
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It showed that the most frequently reported reasons for not completing the antibiotic regimen were 

“feeling better”, “side-effects”, “save doses for the future”, and “costs”. However, the literature on 

medication adherence barriers to oral ABs is limited. [36] Researchers concluded that multifaceted 

interventions respecting individual adherence barriers are necessary to overcome low adherence and 

its consequence. [37] In chronic conditions, non-adherence is associated with increased morbidity, 

mortality, and healthcare costs. [38, 39]  In acute illnesses such as bacterial infections, non-adherence 

can lead to treatment failure, inappropriate prolongation of treatment or change to second-line 

treatment, the emergence of drug-resistant microorganisms, misdiagnoses, and increased costs due 

to prolonged hospital stay and increased healthcare consumption. [22, 40, 41] 

Adherence interventions 

Once a healthcare professional has identified a non-adherent patient, the initiation of appropriate 

intervention is key to improve medication adherence and consequently impede poor clinical and 

economic outcomes. Even though many studies have examined numerous interventions to improve 

medication adherence, mixed results have been published. [42-44] Allemann et al. suggested strongly 

that medication adherence interventions should target non-adherent patients and be tailored to 

patients’ barriers, like key and lock, in order to be effective. [45, 46] The use of frameworks may help 

to match barriers to appropriate interventions. For example, the Theoretical Domains Framework 

(TDF) was initially created to make psychological concepts more accessible for researchers. Its original 

purpose was to identify influences on healthcare professionals behaviour to implement evidence-

based recommendations. [47] During recent years, the TDF application was expanded to other 

research areas focusing on behaviour change, including medication adherence [45, 48-51]. In analogy 

to Michie et al., who mapped each TDF  domain with appropriate behaviour change techniques [52], 

Allemann et al. adapted the TDF to match medication adherence barriers with appropriate 

interventions (Figure 2). [45] All these endeavours to individualise medication adherence interventions 

to patients’ barriers arose from findings of previous studies that the concept of “one size fits all” 

interventions does not seem to work in medication adherence research. To adopt this idea of targeting 
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patients at risk for non-adherence and tailor interventions to personal needs, validated tools are 

necessary to support pharmacists’ future actions regarding medication adherence enhancing 

interventions. Challenges regarding adherence research in patients taking oral AB might be that (i) the 

therapy duration is short, (ii) the drug regimen is unique (i.e. not to be repeated), and (iii) preliminary 

assessment of individual barriers and identification of patients at risk for non-adherence is necessary.   

  

Figure 2: Application of the Theoretical Domains Framework (TDF) in relation to 
appropriate medication adherence interventions 
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Sexually transmitted Chlamydia trachomatis infections 

The second project of this thesis is screening for sexually transmitted Chlamydia trachomatis 

infections, further referred to as chlamydia. International studies have shown that community 

pharmacies represent an appropriate venue to increase access to chlamydia testing as they have a 

widespread location, extended opening hours, no need for an appointment, and well-trained 

personnel. [53] Moreover, chlamydia screening seemed to be a suitable addition to existing sexual 

health services, such as the dispensing of hormonal contraception and emergency contraception. [54] 

However, in order to develop a pharmacy-based chlamydia testing intervention, five core elements 

should be specified. [53] Those five core elements contain (i) consumer recruitment approach (test 

offered by pharmacists or on consumer’s request), (ii) consumer eligibility criteria for a testing service, 

(iii) specimen testing and handling, (iv) arrangements for notifying test results, and (v) management of 

chlamydia-positive individuals and their sexual partners. [53] This thesis mainly focuses on core 

element two (ii) defining eligible target groups for a pharmacy-based chlamydia screening.     

Pathophysiology of chlamydia infections 

Chlamydia are Gram-negative, obligate intracellular bacteria. The Chlamydiaceae family comprises 11 

species, of which Chlamydia trachomatis and Chlamydia pneumonia are the main species that infect 

humans, leading to a wide range of diseases. Chlamydia is divided into three biovars, with 18 serovars 

leading to specific diseases. Serovars A-C cause trachoma infections leading to blindness in developing 

countries, serovars D-K lead to bacterial sexually transmitted infections, conjunctivitis and, rarely, 

pneumonia in newborns, and serovars L2-L3 cause lymphogranuloma venerum infections. [55-57] 

Chlamydia have a particular reproductive cycle with two morphologies of infectious elementary 

bodies (EB) and larger metabolic active reticular (RB) bodies (Figure 3). Elementary bodies attach to 

the epithelium cells of the endocervix in women and the urethra in men. After internalisation into the 

cell, the EBs differentiate into larger RBs which replicate into hundreds of new RBs. These newly 

formed RB differentiate back into EB  and are released by the host cell to infect neighbouring epithelial 

cells.  [58] 
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Epidemiology 

Chlamydia is the most frequently reported STI worldwide. [59] The general population's prevalence 

was estimated at 2.9% (95%CI: 2.4-3.5%) worldwide and 2.7% (95%CI: 1.9-3.6%) in Europe. Infections 

peak in young (< 26 years), sexually active individuals with rates of 3.6% (95%CI: 2.4-4.8%) in women 

and 3.4% (95%CI: 1.9-5.2%) in men [60] and in men having sex with men (MSM) attending sexual health 

clinics with rates of 2%-5% for urethral and 6%-9% for rectal infections. [61-63] In Switzerland, 

diagnosed chlamydia infections have been reported to the Federal Office of Public Health since 1989. 

During the past two decades, reported chlamydia rates have increased, with up to 12,374 infections in 

2019, a plus of 11% on the previous year. [64] Three reasons explain this increase: (i) more extensive 

chlamydia testing among risk groups, (ii) more sensitive testing methods available, and (iii) a real 

increase in chlamydia prevalence among the Swiss population. [65] Regional differences exist with 

urban centres such as Zürich and Geneva having a higher incidence of chlamydia diagnoses per 100,000 

Figure 3: The development cycle of Chlamydia trachomatis. Adapted with 
permission [14]. Copyright 2005 Nature Publishing Group. Abbreviations: 
EB=elementary bodies, RB=reticular bodies. 
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inhabitants of 195 and 178, respectively, than rural areas with incidence rates of 104 per 100,000 

inhabitants. [64]  

Clinical manifestation 

Chlamydia infections are challenging because they are often asymptomatic, thus, individuals do not 

know that they are infected, and they can cause reproductive sequelae in women. Risk factors for 

chlamydia infections are young age, new sexual partner, more than one concurrent sexual partner, a 

prior case of chlamydia infection or other STI, and inconsistent condom use. [66] Up to 95% of women 

and >50% of infected men with chlamydial infections have no symptoms. [67] If symptoms occur, they 

can be very mild and unspecific such as vaginal discharge, dysuria, lower abdominal pain, and coital or 

post-coital bleeding in women and urethritis, urethral discharge, epididymitis and testicular pain in 

men. [67] If untreated, chlamydia may clear spontaneously, or it may ascend to the upper genital tract. 

It is a contributing factor for pelvic inflammatory disease (PID), leading to chronic pelvic pain, ectopic 

pregnancy, and tubal infertility. [68] A recently conducted study showed that 1,000 untreated 

chlamydia infections in women aged 16-44 years led to 171 episodes of PID, 5 episodes of tubal 

infertility and 2 episodes of ectopic pregnancy (Figure 4). [69] In men, chlamydia can cause epididymo-

orchitis, but the effects on male fertility remain unclear. [59] 

Figure 4: Sequelae of chlamydia infections in women adapted from [17] and [18]. In brackets are the 
number of sequelae episodes caused by 1’000 untreated chlamydia infections in women aged 16-44 
years. Abbreviations: PID = pelvic inflammatory disease.  
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Diagnosis and Treatment 

Chlamydia infections are easy to test for and treat without the need for sophisticated technical 

equipment. Nucleic acid amplification tests have replaced less sensitive methods such as enzyme 

immunoassays, cultures or serological tests. Recommended samples in women are endocervical or 

lower vaginal swabs. A first-catch urine specimen is also acceptable but less sensitive and detects 10% 

fewer chlamydia infections than vaginal or endocervical swabs. For men, a first-void urine sample, 

urethral or meatus swabs are recommended. [70] In particular, lower vaginal swabs in women and 

first-void urine samples in men are easy to collect in non-clinical settings such as schools or community 

pharmacies. Diagnosed chlamydia infections should be treated to prevent adverse reproductive 

outcomes in women, stop transmission among sex partners, and impede transmission to newborns in 

pregnant women. Oral ABs are used to treat chlamydia infections. First-line drugs are (i) oral 

doxycycline 100mg twice daily for seven days or (ii) a single dose of azithromycin 1000mg. The two 

regimens are equally effective for vaginal and urethral infections. [71] However, doxycycline is 

preferred for rectal infections and contraindicated in pregnant women. [72] Healthcare providers 

should instruct patients to abstain from sexual intercourse for seven days after initiating AB treatment 

and resolution of symptoms, if present, to prevent reinfection. Chlamydia infections fulfil the Wilson 

criteria of screening as they are easy to test for, treat and lead to reproductive sequelae in women. [73] 

Screening 

To prevent reproductive sequelae in women, the CDC recommend annual screening for sexually active 

women < 24 years or women >24 years with risk factors, and pregnant women at the first prenatal visit 

and the third trimester. [71] Many countries, including France, England, the United States of America 

(USA), Canada, and Australia, follow those guidelines and recommend opportunistic chlamydia 

screening in asymptomatic individuals at risk. [59] However, in Switzerland, systematic chlamydia 

testing in asymptomatic individuals is not recommended. Testing is indicated only in the following 

situations: (i) occurrence of symptoms, (ii) patients having another STI, (iii) sexual partners of patients 

with a confirmed STI, (iv) before termination of pregnancy (TOP), and (v) before inserting an 



General introduction 

20 
 

intrauterine device. [72] These contradictory recommendations lead to inconsistent testing strategies 

among clinicians and leave room for interpretation about best practice in high-risk settings such as 

emergency wards, gynaecological wards, and emergency contraception (EC) users. [74, 75]  

Multiple nations, including the Netherlands, United States of America, England, Scotland, and 

Australia, have shown that pharmacy-based chlamydia screening to be feasible. [53] England is the 

only country that has implemented pharmacy-based chlamydia screening as part of the national 

chlamydia screening programme. [76] Customers considered pharmacies as a convenient and 

accessible venue to get a chlamydia test and saw pharmacists as competent providers. [53] Pooled 

chlamydia positivity rate was high (8.1%; 95%CI: 7.3-8.9) among individuals tested in community 

pharmacies. [77] However, pharmacy-based chlamydia screening programmes targeted certain client 

groups, such as EC users. [77]  

The rationale for this thesis 

Swiss community pharmacists offer several services for individuals suffering from infectious diseases. 

However, services that address critical public health issues such as the spread of antibiotic resistance 

or sexually transmitted infections are currently lacking. International studies suggest that pharmacists 

can address these highly relevant topics by emphasising medication adherence to oral ABs or 

increasing access to testing in patients at risk for STIs. Consequently, pharmacists could contribute to 

overcoming those highly relevant public health challenges.  

Research gaps 

For the two projects, (A) medication adherence to oral ABs and (B) screening for sexually transmitted 

chlamydia infections, some research gaps emerged that are worth investigating. First, a harmonised 

taxonomy to describe medication adherence in languages other than English is lacking, leading to 

confusion and misunderstandings. Second, the dimension of non-adherence to oral ABs in adult 

outpatients is unknown. Third, to support pharmacists’ future medication adherence enhancing 
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interventions, suitable and validated tools are needed, particularly to identify patients at risk for non-

adherence and to assess patients' adherence barriers.  Fourth, eligible risk groups for pharmacy-based 

chlamydia screening have not yet been identified in Switzerland, a core element in designing a 

pharmacy-based testing service. Fifth, Swiss pharmacist’s view on STI counselling, as well as their 

facilitators and barriers, have never been investigated. Sixth, from international investigations, we 

learned that pharmacy-based chlamydia screening targets certain risk groups such as EC users. 

However, no study ever assessed whether or how Swiss community pharmacists address the risk of 

contracting STIs, during emergency hormonal contraception consultations.  

Goals and aims 

The goal of this thesis is to identify and elaborate opportunities for new pharmaceutical care services 

in patients with infectious diseases, focusing on medication non-adherence to oral antibiotics and 

sexually transmitted chlamydia infections. This goal was approached in four main steps: 

Project A1 – ABC taxonomy: A standardised taxonomy for medication adherence in languages other 

than English is lacking, leading to confusion and misunderstandings. Project A1 aimed to translate the 

English ABC taxonomy defining and describing medication adherence into French and German to 

provide a harmonised concept of medication adherence across the three languages.  

Project A2 to A3 – Development and validation of the BIOTICA questionnaire: Pharmacists are well 

placed to take the lead in future antibiotic adherence services through their daily contact with patients 

filling AB prescriptions. Successful adherence interventions should target non-adherent patients and 

be tailored to individual needs. Thus, Project A2 aimed to assess the magnitude of adherence to oral 

antibiotics in adult outpatients in order to delineate the need for improvement. Project A3 aimed to 

develop and validate a self-report questionnaire (BIOTICA) that assesses medication adherence 

barriers to oral ABs in outpatients to fill the need for validated tools.  

Project B1 – Systematic review of chlamydia infections in Switzerland: Identifying an eligible target 

population for pharmacy-based chlamydia screening based on local epidemiological data is a core 
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element in designing such a service. Therefore, Project B1 aimed to review the current situation of 

chlamydia infections in Switzerland and to identify risk groups for chlamydia infections that might 

profit from a pharmacy-based testing service.    

Project B2 to B3 – Simulated patient study concerning emergency contraception: EC users are a well-

defined risk group for chlamydia infections. Even though the Swiss official EC protocol recommends 

informing EC users about the risk of contracting STIs, little is known about how well those protocols 

are used in daily practice. Therefore, Project B2 aimed to assess pharmacists’ facilitators and barriers 

to STI counselling during EC consultations. To investigate whether Swiss pharmacists address the risk 

for STIs at a larger scale, project B3 aimed to assess pharmacists’ compliance with the official Swiss EC 

protocol, pharmacists’ resolution of an imaginary EC case, and the quantity and quality of information 

provided on the risk of contracting STIs.  
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OUTLINE OF THE THESIS 

This thesis consists of two parts. In part A, we focused on medication adherence support in patients 

taking oral ABs as a new opportunity for pharmaceutical care in patients with infectious diseases. This 

part presents three studies. First, we performed a translation of the English ABC taxonomy defining 

and describing medication adherence into French and German with medication adherence experts 

using the Delphi technique (Project A1). Second, we assessed the magnitude of adherence in adult 

outpatients taking short-term oral ABs (Project A2). Third, we developed and validated a self-report 

questionnaire assessing medication adherence barriers to oral ABs in outpatients to identify individuals 

at risk of non-adherence and their adherence barriers (Project A3).  

In part B, we focused on pharmacy-based chlamydia screening as a new opportunity for 

pharmaceutical care services. This part presents three studies. First, we performed a systematic 

literature search to identify eligible target groups for pharmacy-based chlamydia screening in 

Switzerland (Project B1). Second, we assessed pharmacists’ facilitators and barriers towards 

addressing the risk of STIs during emergency contraception consultations (Project B2). Third, we 

performed a simulated patient study to investigate whether community pharmacists address the risk 

of sexually transmitted infections among emergency contraception users (Project B3). A project 

overview is displayed in Table 1.  

Finally, the results of these studies are discussed and put into a broader context in the general 

discussion.  
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Table 1: Project synopsis 

Project A Medication adherence 

Project A1 The ABC taxonomy for medication adherence translated into French and German 

 Publication in BJCP. 2020; 86(4): 734-44 

 The aim of this project was to translate the ABC taxonomy describing and defining 
adherence to medication into French and German without questioning the 
meaning of the original terms and definitions.  

Project A2 The magnitude of adherence to oral antibiotics: A systematic review and meta-
analysis 

 Short research report 

 The aim of this project was to assess the magnitude of adherence in adult 
outpatients taking short-term oral antibiotics and describe identified adherence 
interventions 

Project A3 Assessing medication adherence barriers to short-term oral antibiotic treatment 
in primary care – development and validation of a self-report questionnaire 

 Manuscript prepared for publication 

 The aim of this project was to identify medication adherence barriers to oral 
antibiotic treatment, develop a self-report questionnaire and validate it in an 
outpatient setting.  

Project B Sexually transmitted infections with a focus on chlamydia 

Project B1 Who is best to test? A systematic review of chlamydia infections in Switzerland 

 Publication in Int J Environ Res Public Health. 2020; 17(24): 9389 

 The aim of this project was to identify suitable target groups for pharmacy-based 
chlamydia screening according to reported chlamydia prevalence rates in 
Switzerland. 

Project B2 Pharmacist’s view on addressing the risk of sexually transmitted infections 
during emergency contraception consultation – A focus group discussion 

 Short research report 

 The aim of this project was to assess facilitators and barriers to STI counselling 
during emergency contraception consultations in community pharmacies.  

Project B2 Do Swiss community pharmacists address the risk of sexually transmitted 
infections during a consultation on emergency contraception? A simulated 
patient study 

 Published in Eur J Contracept Reprod Health Care. 2019; 24(5): 401-12 

 The aim of this project was to assess how Swiss pharmacists perform EC 
consultations, with special emphasis on how they address the risk of contracting 
STIs. We aimed to determine pharmacists’ compliance with the official Swiss EC 
protocol, pharmacists’ resolution of an imaginary scenario, and the amount and 
type of information provided on STI risk.  

Abbreviations: EC = emergency contraception, STI = sexually transmitted infection
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Project A1 - Short summary 

Project A1 addresses the first aim of this thesis, “translating the English ABC taxonomy regarding 

medication adherence into French and German”. Apart from English, many terms and definitions are 

used to describe medication intake behaviour leading to confusion and misunderstandings. Therefore, 

project A1 aimed to translate the seven terms and definitions proposed in the ABC taxonomy into 

French and German to offer a standardised taxonomy across three languages. To this end, a Delphi 

survey with panellists mainly recruited from the International Society for Patient Medication 

Adherence (ESPACOMP) was conducted. Findings showed that the preferred term for medication 

adherence was “adhésion médicamenteuse” in French and “Medikamentenadhärenz” in German. The 

final results are presented in the subsequent publication. In conclusion, the study offers a standardised 

adherence taxonomy across three languages. A standardised taxonomy will contribute to harmonise 

adherence research and facilitate comparability of future research studies. Besides, it provided the 

foundation for designing and developing subsequent adherence projects in this thesis.   
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Aims: We translated the ABC adherence taxonomy (i.e. 7 terms and their

corresponding definitions) published by Vrijens et al. (2012) into French and German

without changing the original meaning with the aim to promote a standardised taxon-

omy for medication adherence to French- and German-speaking researchers and

clinicians.

Methods: A Delphi survey was performed. To generate round 1, we identified French

and German synonyms for the 7 adherence terms through a literature search in

PubMed. Investigators translated the original English definitions into French and Ger-

man. Panellists were members of ESPACOMP—the International Society for Patient

Medication Adherence; experts suggested by ESPACOMP members and first authors

of medication adherence publications in French and German. Google forms were

used to create online questionnaires. Delphi rounds were performed until consensus

was reached. The consensus was defined according to the acceptance rate as moder-

ate consensus (50–75%), consensus (>75–95%), and strong consensus (>95%).

Results: The literature search resulted in 4–6 (French) and 4–7 (German) items per

English term. Delphi rounds were launched between November 2016 and April

2018. Three rounds sufficed to reach consensus on all terms and definitions from

26 French-speaking and 25 German-speaking panellists. Preferred terms for medica-

tion adherence are adhésion médicamenteuse (82%) in French and

Medikamentenadhärenz (88%) in German.

Conclusion: The use of a common terminology for medication adherence with trans-

lations in French and German will contribute to standardise the vocabulary, to har-

monise research projects and ultimately ease comparison of study results among

researchers and clinicians.
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1 | INTRODUCTION

Since the introduction of the term compliance in the field of medi-

cines in 19761 to describe the patient's behaviour of following a

medical recommendation, its definition was subject to interpreta-

tions several times during the subsequent years. In the 1990s, the

term was replaced by adherence, which emphasises patients playing

a more active role and the need for agreement between patients

and healthcare providers.2 With growing research, different terms

and definitions emerged in the literature such as adherence,3 con-

cordance2 and treatment fidelity4 leading to confusion and misun-

derstandings, and impeding the comparison between study results.

In 2012, a European initiative (ABC, Ascertaining Barriers for

Compliance) proposed a new taxonomy to provide a common lan-

guage for researchers and clinicians in the field of medication

adherence.5 With a harmonised English terminology, the authors

promoted a consistent use of terminology and operationalised

definitions in order to increase the quality of research in

medication adherence. The ABC taxonomy proposes 7 terms

and their definitions: (i) medication adherence, (ii) initiation,

(iii) implementation, (iv) persistence, (v) discontinuation,

(vi) management of adherence and (vii) adherence-related sciences.

However, in languages other than English, different medication

adherence terms and definitions are still commonly used in local

medical literature as well as among clinicians and researchers, such

as observance,6 compliance7 and adhésion8 in French (F) and

Einnahmetreue,9 Medikamentenadhärenz10 and Patientencompliance11

in German (G).

We selected French and German languages because they

belong to the 10 most commonly spoken languages, with world-

wide 270 million French speakers (in France [80 million], and in

29 nations with official French language such as Canada [7 million],

Belgium [4 million], Switzerland [2 million], Luxemburg, Monaco

and several African nations [115 million]), and 105 million German

speakers [in Germany [80 million], Austria [8 million], Switzerland

[4.6 million], Belgium [75 000], Luxemburg and Liechtenstein).

Consensus methods exist to gather opinions of experts and

obtain their formal agreement. Several techniques have been devel-

oped.12-14 We adopted the Delphi method because it is a system-

atic procedure, which gathers the opinion of a group of experts in

the most reliable manner.15 It is characterised by iterating rounds

(i.e. to allow participants to change their opinion) and by pre-

senting results of previous rounds to panellists.16 In addition, this

method provides anonymity and confidentiality and allows indepen-

dent thinking without the dominance of influential participants.

Further, it can be performed remotely with online questionnaires

and thus, incorporates participants who are geographically

dispersed in a cost- and time-effective manner.17 Furthermore, it

has been applied widely within the healthcare field18,19 as well as

for the translation of instruments.20 In this survey, we aimed to

translate the ABC taxonomy into French and German

without questioning the meaning of the original terms and

definitions.

2 | METHODS

A Delphi survey was performed with the 7 adherence terms and their

definitions according to Vrijens et al.5 Consensus on the translated

items was defined according to the acceptance rate as moderate con-

sensus (50–75%), consensus (>75–95%), and strong consensus

(>95%). An acceptance rate of <50% indicates disagreement.21 We

used Google forms to create online questionnaires, which were tested

for clarification and comprehensibility with 6–9 researchers before

sending to the panellists. Dissemination was performed through

emails containing the active link to the survey. One or 2 reminders

were sent after 2 weeks at the earliest.

The panellists were recruited from ESPACOMP, the Interna-

tional Society for Patient Medication Adherence (www.ESPACOMP.

eu; approximately 3000 members)—an international society dedi-

cated to research and education in adherence. All members were

invited by email to participate if they were French or German

speaking. Snowball sampling was used whereby experts were asked

to send the survey to other experts in medication adherence or

to mention further experts to the investigators (A.L., M.H.). In

addition, first authors of publications on medication adherence

were identified through a nonsystematic literature search con-

ducted in PubMed with the MeSH term medication adherence,

restricted to French or German languages, and published within

the last 5 years.

The same search without year restriction served to

identify French and German medication adherence terms. All

What is already known about this subject

• In 2012, a new taxonomy (ABC) described medication

adherence as a process consisting of (A) initiation,

(B) implementation and (C) persistence.

• The ABC taxonomy has yet not been translated into

other languages than English.

• In other languages, different terms and definitions exist

leading to confusion and misunderstanding.

What this study adds

• This study offers a standardised medication adherence

terminology to French- and German-speaking researchers

and clinicians.

• The use of a unique terminology in medication adherence

research will facilitate harmonisation in research and

practice.

• This harmonised terminology across 3 languages will con-

tribute to increase the comparability of future research in

medication adherence.
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synonyms for the 7 English terms were retrieved in order to create a

first item list. No translations of the 7 definitions were found. There-

fore, 2 German-speaking (Swiss) and 6 French-speaking (4 French,

1 Belgian and 1 Swiss) investigators performed a forward translation

of definitions according to best practice from English into French and

German, respectively, to generate round 1.20

In round 1, panellists were asked to select 1 favourite item (single

choice) or to propose new terms and definitions in a free text field.

After round 1, the investigators (A.L., M.H.) ranked the selected and

newly proposed terms by descending order of acceptance rate. Defi-

nitions were collated and similar wordings were reduced to a single

encompassing statement, with the original words enclosed as variants.

In the subsequent rounds, panellists were asked to select 1 preferred

item (single choice). Acceptance rates of the previous round were indi-

cated after each item and visible for panellists. Items with <10%

acceptance rate were discarded from the next round. Terms with

>95% acceptance rate were not integrated into the next round. Defi-

nitions highest rated out of 2 items, where 1 item reaches <10%

acceptance rate, were not integrated into the next round. Subsequent

rounds were sent to those panellists who completed the prior 1. We

aimed at reaching at least moderate consensus among panellists on

each item (i.e. term and corresponding definition). Because nuances in

written languages exist in French between France, Canada, Switzer-

land and Belgium, and in German between Switzerland, Germany and

Austria, we asked linguists to comment on the final French and Ger-

man terms and definitions.

This study was exempt from the review of the ethics committee.

3 | RESULTS

Two literature searches were performed in August 2016 (F) and

February 2017 (G) and resulted in 4–6 French and 4–7 German syno-

nyms per English term.

Three consecutive Delphi rounds sufficed to achieve at least

moderate consensus on all terms and definitions from 26 French-

speaking and 25 German-speaking panellists (Figure 1). The French

and German versions of round 1 were disseminated on

18 November 2016 and 14 April 2017 to 3059 and 3084

ESPACOMP members, respectively (i.e. to all ESPACOMP members

as their native language was unknown) and 17 French-speaking

and 19 German-speaking first authors. Round 2 was initiated on

31 October 2017 (F) and 26 July 2017 (G) and sent to 62 (F) and

40 (G) panellists. Round 3 was launched on 17 April 2018 (F) and

26 October 2017 (G) to 26 (F) and 31 (G) panellists. Response

rates of 42% (F) and 78% (G) in round 2, and 100% (F) and 81%

(G) in round 3 were reached.

In round 1, 6 (F) and 7 (G) different nationalities were represented

among the panellists, with a majority of French (55%) and German

(58%) panellists. In the last round, the number of participating nation-

alities decreased to 4 (F) and 3 (G) (Figures 2 and 3). All respondents

were involved in medication adherence research and covered the pro-

fessions of pharmacists (F: 42%, G: 45%), economists/health

management (F: 24%, G: 8%), physicians (F: 16%, G: 20%), psycholo-

gists (F: 15%, G: 5%), nurses (F: 3%, G: 18%) and biologists (F: 0%, G:

5%) in round 1.

3.1 | French and German adherence terms

The French-speaking panellists reached a strong consensus on the

terms: initiation (100%) and persistance (100%) after round 2 and on

disciplines liées à l'adhésion médicamenteuse (96%) after round 3. The

German-speaking panellists reached a strong consensus on the terms

Persistenz (96%) and Management der Adhärenz (96%) after round

3. Consensus was reached on 3 French terms: adhésion

F IGURE 1 The Delphi process; �International Society for Patient
Medication Adherence
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médicamenteuse (82%), arrêt (89%) and implementation (77%). Consen-

sus was also reached on 3 German terms: Medikamentenadhärenz

(88%), Therapiebeginn (92%), and Umsetzung (84%). Panellists achieved

a moderate consensus on 1 French term gestion de l'adhésion médica-

menteuse (58%) and 2 German terms Therapieabbruch (56%) and

Adhärenzbezogene Wissenschaften (64%; Figure 4 and 5).

All preferred French and German terms remained favourites from

round 1–3, except 1 French term for which 2 terms got equivalent rating

after round 1 (arrêt and interruption). The German term Therapieabbruch

was bypassed by the term Abbruch in round 3 (56 vs 44%; Figure 5).

3.2 | French and German adherence definitions

Proposed definitions reached acceptance rates of 65–89% (F) and

59–85% (G) in round 1 and continued to be favourites in subse-

quent rounds despite new proposals. After round 2, the French-

speaking panellists reached consensus on the definition of initiation

(89%), persistence (81%) and management of adherence (77%). After

round 3, consensus was obtained on 1 F and 4 G definitions and a

moderate consensus was reached on 3 F and G definitions.

(Figure 6, Figure 7).

F IGURE 2 Nationalities of the French-speaking panellists in rounds 1, 2 and 3 including double citizens

F IGURE 3 Nationalities of the German-speaking panellists in rounds 1, 2 and 3. No double citizens included
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3.3 | Linguistic adaptation

The Laboratory of Linguistics and Didactics of Foreign and native Lan-

guages (LIDILEM) from the University Grenoble Alpes commented on

the French terms and definitions and identified implémentation as

Anglicism. Moreover, in French, the word is specific for computer sci-

ences and seemed not suitable for adherence to medication. No other

linguistic adaptation was suggested regarding the French taxonomy

(Table 1).

German (S.B.) and Austrian (E.F.W.) linguists suggested changes in

the German writing style for 1 word in a definition due to the use of

beta S (ß) in Germany and Austria, and the double SS in Switzerland.

Besides, the term Gesundheitsfachperson occurring in 1 definition is

unknown in Germany and Austria and therefore replaced by the term

Heilberufler (Table 2). Thus, we obtained variations in the writing of

2 German terms and ended up with an Austrian/German and Swiss

version for 2 definitions.

4 | DISCUSSION

With the performed online Delphi survey, a French and German ver-

sion of the ABC taxonomy of medication adherence is available for

the first time. Researchers communicate not only to other scientists in

the field, but also to researchers from other fields, and to the public

and policy makers. When communicating with nonexperts, a general

recommendation is to avoid professional jargon. However, in the field

of medication adherence, every person taking medication and every

F IGURE 4 Preferred French terms per Delphi round with the number of proposed items in the icon. � The terms arrêt and interruption were
equally represented after round 1. Terms with 95% or more acceptance rate were not integrated into the subsequent round

F IGURE 5 Preferred German terms per Delphi round with the number of proposed items in the icon. � The term Abbruch was the preferred
term after round 1 and 2. Terms with 95% or more acceptance rate were not integrated into the subsequent round
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professional working around patients is a lay expert and uses personal

wording to describe their personal history and practice. Most

researchers and practitioners outside English-speaking countries

adopted the term compliance and they keep using it in French and

German. However, using the term compliance in French is doomed to

confusion as specialists in pharmacology and medicine employ the

word in the context of the lung's ability to stretch and expand (compli-

ance thoraco-pulmonaire). Consequently, after 40 years of adherence

research, the need for a clear terminology for clinical research and

medical practice arose, comprising a new taxonomy with a set of

terms and definitions.22 Thus, the translation of the 2012 ABC taxon-

omy in several languages, without questioning the meaning of the ini-

tial terms and definitions, is of major importance to create a common

path for clinical research and medical practice, and to harmonise

future publications.

We sought our expert panel predominantly among ESPACOMP

members. Since 1996, this society has evolved to the international

reference for researchers and healthcare providers in the science of

medication adherence23 and counts over 3000 members from

38 nations since 2006.24 Thus, our panellists had substantial knowl-

edge of the topic investigated, which is the most critical factor in the

Delphi process. Furthermore, 9-tenths of the experts answering the

Delphi round 1 were from French-speaking countries (90%; France,

Belgium, Switzerland, Canada) and German-speaking countries (89%;

Germany, Switzerland, Austria, Belgium) and covered several

healthcare professions. Thus, our purposive sample of panellists was

appropriate, ensured interdisciplinary, and our results represent scien-

tific expertise in French and German native languages.

Although no clear guidelines exist concerning the panel size and

the number of iterative rounds in a Delphi process,25 an optimal

F IGURE 6 Preferred French definitions per Delphi round with the number of proposed items in the icon. Definitions were translated by
native speakers and are listed in Table 1. Definitions with 95% or more acceptance rate were not integrated into the subsequent round

F IGURE 7 Preferred German definitions per Delphi round with the number of proposed items in the icon. Definitions of round 1 were
translated by native speakers and are listed in Table 2. Definitions with 95% or more acceptance rate were not integrated into the subsequent
round
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number of 6–11 experts and of at least 2 rounds (and reasons for con-

ducting more rounds) seem adequate to generate enough answers

and reach consensus.26 Thus, although we observed remarkable drop-

outs between round 1 and 2 (from 62 to 26 French experts [−52%];

from 40 to 31 German experts [−23%]), the sizes of the panels

remained adequate for all rounds (round 3: 26 French and 25 German

experts). A reason for dropouts is that a Delphi survey may be time

consuming due to its iterative nature, and the panellists may lose

interest in the research study over time.17 Whatever is the case, we

presume much more that the language was a determinant factor.

TABLE 1 French translation of the ABC taxonomy and corresponding definitions including the acceptance rate (%) at the corresponding
Delphi-round (2nd, 3rd) including linguistic validation

English taxonomy English definition French taxonomy French definition

Adherence to

medication

The process by which patients take their

medications as prescribed.

Adhésion médicamenteuse

(82%, 3rd)

Le processus selon lequel les patients

prennent les traitements comme

prescrits. (62%, 3rd)

Initiation The process starts with initiation of the

treatment, when the patient takes the

first dose of a prescribed medication.

Initiation

(100%, 2nd)

Le processus commence avec l'initiation

qui correspond au moment où le

patient prend la 1ère dose du

médicament prescrit. (89%, 2nd)

Implementation The process continues with the

implementation of the dosing regimen,

defined as the extent to which a patient's

actual dosing corresponds to the

prescribed dosing regimen, from

initiation until the last dose is taken.

Implémentation

(77%, 3rd)

Le processus continue avec

l'implémentation qui correspond à la

mesure dans laquelle le traitement

réellement pris par le patient

correspond à la posologie prescrite de

l'initiation jusqu'à ce que la dernière

dose soit prise par le patient.

(92%, 3rd)

Discontinuation Discontinuation marks the end of therapy,

when the next dose to be taken is

omitted and no more doses are taken

thereafter.

Arrêt

(89%, 3rd)

L'arrêt marque la fin du traitement,

quand la dose à prendre n'est pas

prise et qu'aucune autre dose du

médicament n'est prise après.

(62%, 3rd)

Persistence Persistence is the length of time between

initiation and the last dose, which

immediately precedes discontinuation.

Persistance

(100%, 2nd)

La persistance est la durée entre

l'initiation et la dernière dose qui

précède immédiatement l'arrêt du

médicament. (81%, 2nd)

Management of

adherence

It is the process of monitoring and

supporting patients' adherence to

medications by health care systems,

providers, patient, and their social

networks. The objective of management

of adherence is to achieve the best use

by patients, of appropriately prescribed

medicines, in order to maximize the

potential for benefit and minimize the

risk of harm.

Gestion de l'adhésion

médicamenteuse

(58%,3rd)

C'est le processus de suivi et de soutien

de l'adhésion du patient aux

médicaments par les soignants, le

système de soin, les patients et les

aidants. L'objectif est d'obtenir un

meilleur usage des médicaments

comme prescrits afin d'augmenter

leurs bénéfices et de minimiser les

risques liés à leur prise. (77%, 2nd)

Adherence-related

sciences

This element includes the disciplines that

seek understanding of the causes or

consequences of differences between

the prescribed (i.e. intended) and actual

exposures to medicines. The complexity

of this field, as well as its richness, results

from the fact that it operates across the

boundaries between many disciplines,

including but not limited to medicine,

pharmacy, nursing, behavioural science,

sociology, pharmacometrics, biostatistics

and health economics.

Disciplines liées à l'adhésion

médicamenteuse

(96%, 3rd)

Ce terme comprend les disciplines qui

cherchent à comprendre les causes ou

les conséquences des différences

entre les doses prescrites (comme

prévues) et doses réelles des

médicaments. La complexité et la

richesse de ce domaine résulte du fait

qu'il est à l'interface de nombreuses

disciplines que sont notamment mais

pas seulement la médecine, la

pharmacie, les soins infirmiers, la

science du comportement, la

sociologie, la pharmacométrie, la

biostatistique et l'économie de la

santé. (74%, 3rd)

Project A1 – ABC taxonomy

39



TABLE 2 German translation of the ABC taxonomy and corresponding definitions including the acceptance rate (%) after the corresponding
Delphi round (2nd, 3rd) including linguistic validation in German (G), Austrian (A) and Swiss (CH)

English taxonomy English definition German taxonomy German definition

Adherence to

medication

The process by which patients take their

medications as prescribed.

Medikamentenadhärenz

(88%, 3rd)

Der Prozess, bei dem Patienten ihre

Medikamente wie verordnet anwenden.

(76%, 3rd)

Initiation The process starts with initiation of the

treatment, when the patient takes the

first dose of a prescribed medication.

Therapiebeginn

(92%, 3rd)

Der Prozess beginnt mit dem

Therapiebeginn, wenn der patient die

erste Dosis seiner verordneten

Medikation anwendet. (80%, 3rd)

Implementation The process continues with the

implementation of the dosing regimen,

defined as the extent to which a patient's

actual dosing corresponds to the

prescribed dosing regimen, from initiation

until the last dose is taken.

Umsetzung

(84%, 3rd)

Der Prozess geht weiter mit der Umsetzung

des Therapieschemas, definiert als das

Ausmaßa, in dem die tatsächliche

Medikamentenanwendung durch den

Patienten dem verordneten

Therapieschema entspricht, von der

ersten bis zur letzten Anwendung.

(80%, 3rd)

Discontinuation Discontinuation marks the end of therapy,

when the next dose to be taken is

omitted and no more doses are taken

thereafter.

Therapieabbruch

(56%, 3rd)

Bezeichnet das Ende der Therapie, bei dem

die nächste anzuwendende Dosis

ausgelassen wird und keine weiteren

Dosen mehr angewendet werden.

(72%, 3rd)

Persistence Persistence is the length of time between

initiation and the last dose, which

immediately precedes discontinuation.

Persistenz

(96%, 3rd)

Ist die Zeitspanne zwischen dem

Therapiebeginn und der letzten

angewendeten Dosis, welche dem

Therapieabbruch unmittelbar vorangeht.

(84%, 3rd)

Management of

adherence

It is the process of monitoring and

supporting patients' adherence to

medications by health care systems,

providers, patient, and their social

networks. The objective of management

of adherence is to achieve the best use by

patients, of appropriately prescribed

medicines, in order to maximize the

potential for benefit and minimize the risk

of harm.

Management der Adhärenz

(96%, 3rd)

Der Prozess, bei dem die

Medikamentenadhärenz des Patienten

durch das Gesundheitssystem, die

Heilberuflerb, den Patienten und sein

soziales Netzwerk überwacht und

unterstützt wird. Ziel ist es, die

bestmögliche Anwendung der

angemessen verordneten Medikamente

zu erhalten, damit der Nutzen maximiert

und die Risiken minimiert werden.

(72%, 3rd)

Adherence-related

sciences

This element includes the disciplines that

seek understanding of the causes or

consequences of differences between the

prescribed (i.e. intended) and actual

exposures to medicines. The complexity

of this field, as well as its richness, results

from the fact that it operates across the

boundaries between many disciplines,

including but not limited to medicine,

pharmacy, nursing, behavioural science,

sociology, pharmacometrics, biostatistics

and health economics.

Adhärenzbezogene

Wissenschaften

(64%, 3rd)

Der Oberbegriff verschiedener

Fachrichtungen, welche die Gründe oder

Konsequenzen der Unterschiede

zwischen verordneter (d. h. vorgesehener)

und tatsächlicher

Medikamentenanwendung verstehen

wollen. Sowohl die Komplexität als auch

die Vielfalt dieses Fachgebiets ergibt sich

aus seinem grenz- und

fachübergreifenden Charakter; inklusive,

aber nicht limitiert auf die Medizin,

Pharmazie, Pflegewissenschaften,

Verhaltenswissenschaften, Soziologie,

Pharmakometrie, Biostatistik und

Gesundheitsökonomie. (56%, 3rd)

aAusmaß (G, A) /Ausmass (CH);
bHeilberufler (G, A) /Gesundheitsfachpersonen (CH).
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Experts who gave up after rounds 1 and 2 might well have spoken flu-

ently French or German. However, they lacked some subtleties of the

French and German languages, which were mandatory for re-

evaluating previous answers, given that semantic variations in the pro-

posed terms increased from round to round. The fact that the pan-

ellists' nationalities of the last round were mainly from nations with

French and German as official languages corroborates our

assumption.

Perfect agreement among experts is not required for consensus.

However, no firm rules exist concerning the cut-off, except that it

must be defined in advance27 and set according to the needs of the

performed task.28 We defined consensus as a predefined percentage

of agreement among panellists, which represents a common method

to identify a central tendency.27 Typically, a cut-off value is set

between 51 and 100% agreement, with 70% being considered the

standard.29 We adopted a multistage cut-off with 3 levels of consen-

sus from >50 to >95% agreement according to a recent evidence-

based guideline.21

We performed 3 rounds, which corresponds to the maximal num-

ber of rounds beyond which the performance of the panel usually

stagnates.16 Three rounds were considered necessary because round

1 was open-ended that is, new terms and definitions were generated

by the panellists.16 Thus, panellists made a proper choice in round

2 and had the opportunity to reconsider and modify a response—a

core element of the Delphi method—only in round 3. Simultaneously,

we used an unconventional method to narrow the number of items

after round 1 and 2 by excluding items with an acceptance rate of

<10%. This allowed eliminating obvious typos (such as Adhrärenz) and

obtaining a manageable size of items to choose from in the next

round. Thus, our number of rounds is coherent and in accordance with

other studies that conducted up to 3 Delphi rounds to obtain consen-

sus on translated terms.30,31

A significant challenge for panellists was to accept the predefined

frame of translation. Some feedbacks mentioned that a translation

was correct but did not fit the panellist's understanding of medication

adherence or their personal convictions. Thus, a difficulty for pan-

ellists might have been not to question the meaning of the initial

English terms and definitions. In the introductory text of every round,

researchers reminded panellists of this scope. However, personal con-

victions might explain why 1 French and 2 German terms obtained

only moderate consensus after round 3.

We did not ask panellists to make allowances for linguistic preci-

sion because we assumed that the translations would occur without

using English words in the target language. Thus, we did not control

for the potential influence of Anglicism in the panellists' choices. Dur-

ing the Delphi rounds, some panellists noticed Anglicism linked to the

French term implémentation and the German term Management der

Adhärenz. In addition, French and Canadian linguists criticised the

Anglicism implémentation, as its use is restricted to the field of com-

puter science in the French language. Because both terms obtained

consensus and withstood the 3 Delphi rounds, we maintained them

despite Anglicism. One reason for this decision is that the second-best

French term mise en œuvre obtained disagreement (an acceptance rate

of 33%) in round 3. The fact that 77% of panellists agreed on the term

implémentation may be due to its wide use in daily practice. A further

reason is that resistance may occur when researchers and clinicians

should use a term that has been theoretically determined and does

not correspond to current habits. This would impede our primary goal

to harmonise the adherence taxonomy. Finally, the German term Man-

agement der Adhärenz is broadly used in the German language (i.e. in

Germany, Austria and Switzerland), and mentioned in the referenced

German dictionary.32 Beyond political issues, our proposed terms and

definitions are likely to serve as references for the entire Franco-

phonie and the DACH-countries.

Our study has several strengths. First, we selected international

French- and German-speaking experts in the topic. Second, we devel-

oped an online survey that permitted fast answering and opinion

gathering without bringing people physically together. Thus, we elimi-

nated any leader influences that are inherent to face-to-face meet-

ings. Third, we required not to question the original meaning of the

published terms and definitions. We urged panellists to translate the

terms and definitions within the given frame in order to eliminate

national and cultural differences in the concept of medication adher-

ence and obtained conceptually identical terms and definitions in the

target languages. Fourth, abstention was not possible and there were

no missing data. Thus, the conclusions stem from the entire response

group and therefore gain reliability. Fifth, we performed a final testing

of the translations with monolingual adherence researchers and lin-

guists from different language regions to take cultural differences of

the French and German languages into account. Local versions should

strengthen the acceptance of the translated adherence terminology in

different countries.

We acknowledge some limitations. First, we performed a non-

systematic literature search in only 1 database to retrieve synonyms

of the 7 terms. Perhaps more synonyms would have been found if the

literature search was conducted in a systematic way in >1 database.

However, panellists were invited to add personal terms in Delphi

round 1. Thus, we claim that round 2 contained all terms needed for

the study and that a systematic search method would not have chan-

ged the final results. Second, contrary to the 7 terms, we were unable

to find their corresponding definitions in French or German literature.

Thus, a preliminary translation of the 7 initial definitions was neces-

sary.31 By this approach, round 1 contained 4–7 different items per

term, but only 1 item per definition. This might explain why an overall

higher acceptance rate was obtained for the definitions compared to

the terms after round 1. Nevertheless, experts also proposed own

definitions in round 1 so that a true choice was possible in round

2 and 3. Third, we performed a forward translation for the 7 defini-

tions without backward translation followed by a synthesis and adap-

tion, which should guarantee cross-cultural equivalence.33 However,

forward and backward translation is recognised when only

2 researchers perform a translation. In our case, much more panellists

had the opportunity to adapt the definitions. Thus we claim that

cross-cultural equivalence was obtained by heterogeneity of partici-

pants in Delphi round 1. Fourth, the original meaning of the taxonomy

was not questioned. Consequently, we could have lost panellists eager
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to integrate their personal understanding of medication adherence.

Fifth, we excluded rated terms and definitions with <10% acceptance

before round 2 and 3. Although this voices the choice of very few

panellists, we theoretically cannot exclude that these discarded items

would have won the consensus process in a subsequent round.

In conclusion, we used a consensus method to translate the

ABC taxonomy of medication adherence from English into French

and German. The 3 most critical factors for a successful Delphi

survey, which are the composition of the expert panel, the number

of iterative rounds, and the cut-off set for consensus, were met in

an optimal way and guaranteed justifiable, credible and valid

results. The translated taxonomy is thought to be used in research,

teaching and professional publications and communications. The

positive output and impact of having unique medication adherence

terms and definitions in French and German languages will be

highly determinant for researchers and healthcare professionals.

They will be able to standardise their terminology and harmonise

their research projects. In the future, we strongly encourage pro-

fessionals to use the French and German adherence taxonomy in

research and academia.
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Project A2 - Short summary 

Project A2 addresses the second aim of this thesis, “assessing the magnitude of medication adherence 

to oral antibiotics”.  Extensive research has been conducted regarding adherence to long-term 

treatment in chronic conditions, with adherence estimates around 50%-75% across different 

conditions. However, little is known about the dimension of non-adherence to short-term antibiotic 

treatment for acute conditions. For this purpose, a systematic literature search and meta-analysis was 

performed. Findings suggest that the summary adherence estimate to oral antibiotics (68%; 95%CI: 

59%-77%) is similar to adherence rates in long-term treatments for chronic conditions. Besides, most 

identified adherence-enhancing interventions were unsuccessful. Thus, this study demonstrated a 

need for improvement concerning adherence to oral antibiotics in outpatients to prevent poor clinical 

outcomes, increased risk for antibiotic resistance, and increased healthcare costs. Moreover, most 

adherence interventions were unsuccessful, probably because they were not tailored to the patient’s 

needs.   
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The magnitude of adherence to oral antibiotics: A systematic literature search and 

meta-analysis 

 

Introduction 

Non-adherence to oral antibiotics (AB), including poor implementation and discontinuation, can lead 

to sub-therapeutic medicine levels. Consequently, infectious bacteria are exposed to insufficient AB 

levels for eradication, which creates a resistance promoting environment. Therefore, the American 

Centre for Disease Control and Prevention listed "patients not taking their antibiotics as prescribed" as 

one of six causes for antibiotic resistance. A suggested strategy to stop antibiotic resistance is to ensure 

that ABs are prescribed and taken correctly. [1]  

In Switzerland, ABs are mainly prescribed in primary care, and approximately 38% of patients fill their 

prescription in a community pharmacy. [2, 3] Thus, community pharmacists are ideally positioned to 

promote optimal AB use and to provide adherence support. The magnitude of adherence to oral ABs 

lies between 62% to 74%. [4, 5] However, those investigations were conducted more than 15 years 

ago, included different geographic regions and children. Therefore, this study aimed to assess the 

magnitude of non-adherence to oral AB treatments in adult outpatients and to describe identified 

adherence enhancing interventions. 

Setting and method 

The systematic literature search was conducted according to the PRISMA statements [6]. Two 

electronic databases, PubMed and EMBASE, were searched for relevant articles (see Appendix A for 

the search-string) until January 21, 2020. Articles reporting on medication adherence in patients > 18 

years old taking oral ABs for 3 to 30 days were included in the quantitative synthesis. Excluded studies 

reported on inpatients, were published in other languages than English, German, French or Italian or 

published before 2000. According to the inclusion and exclusion criteria, two researchers (MH, ES) 

screened title, abstract, and full-text articles. Discrepancies were solved by discussion. Author, year, 

country, study design, study aim, sample size, patient's characteristics (i.e. age, gender), treatment 
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(i.e. disease, drug, duration), adherence rates, and operational definitions for adherence thresholds 

were extracted from included articles. Adherence rates were extracted as described in each individual 

study. A meta-analysis was performed to create the summary adherence estimates, the summary 

difference in mean of described interventions,  and corresponding 95% confidence intervals (95%CI) 

using a random effect model. Heterogeneity was assessed using the Higgins I2 test and chi-square test 

statistics of homogeneity. [7] Statistical analysis was performed in RStudio [Version 4.0.2; 2020-06-22). 

[8] 

Results 

The systematic literature search generated 273 hits (Figure 1).  After adjusting for duplicates, 254 

studies remained. Of these, 240 studies were discarded after screening abstract and full-text articles 

because they did not fulfil the inclusion criteria. Overall, 14 studies were included in this systematic 

review.  

Included studies were conducted in Europe (n=9) [9-17] and the United States of America (n=5). [18-

22] Articles were published between 2003 [21] and 2019. [15, 16] Appendix B provides an overview of 

the included studies. A total of 6,333 participants were analysed. Their mean age ranged from 

27.1 (±6.2) [20] to 54.3 (±17.0). [12] Sample sizes ranged from 40 participants [19] to 1,290 

participants. [23] The prescribed AB treatment ranged between 3 [9] to 20 days [15] and included once, 

twice, thrice, and four times daily regimens. Different methods were used to assess medication 

adherence, including pill-count (n=2) [12, 16], self-reported adherence (n=9) [10, 11, 13-15, 17, 19-21] 

and a combination of different methods, such as self-report and electronic monitoring or pill-count 

(n=3). [9, 18, 22] Most studies used a threshold to divide adherence into two groups. Thresholds were 

defined between 67% to 95% of adherence [10, 18] or a particular number of leftover pills. [10, 12, 16, 

17, 20, 22] Reported adherence rates ranged from 28% [20] to 100%. [19, 21]  

The summary estimate of adherence was 68% (95%CI: 59%-77%) with substantial heterogeneity 

(I2=98%, p<0.01; Figure 2). Differences occurred according to the applied adherence measurement 
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methods. Electronic monitoring showed the lowest adherence estimates (61%; 95%CI: 57%-65%), 

followed by pill-count (68%; 95%CI: 60%-76%), and self-reported adherence (71%; 95%CI: 58%-82%).  

Five adherence enhancing interventions were identified. [12, 15, 16, 21, 22] Two interventions 

successfully increased medication adherence by 14% to 26% (Figure 3). [12, 16] They included 

dispensing the correct amount of pills and pharmacist-led educational interventions. Three 

interventions did not increase adherence to oral ABs. They included dispensing the AB instead of a 

prescription from an emergency department [21], placing pictograms on the outer AB package [15], 

and sending short message as reminders to take the oral AB [22].  

Included articles  
(n = 14) 

Included articles from cross reference reading 
(n = 1) 

Screening of full-text 
articles 
(n = 25) 

Full-text articles excluded (n = 12) with 
following reasons: 

No measurement of medication adherence 
to oral antibiotics (n = 3) 
Children (age < 18 Years) (n = 4) 
Duration < 3 / > 30 days (n = 3) 
Language (n = 1) 
Study design (n = 1) 

 

Screening based on 
title and abstract 

(n = 254) 

Records excluded (n = 229) with following 
reasons: 

No oral antibiotics (n = 33) 

No measurement of medication 
adherence to oral antibiotics (n = 148) 

Children (age < 18 Years) (n = 27) 
Hospitalised (n = 2) 
Duration < 3 / > 30 days (n = 9) 
Language (n = 9) 
Published before 2000 (n=1) 

Duplicates 
(n = 19) 

Records identified 
through searching in 
PubMed and EMBASE 

(n = 273) 
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Figure 2: Results of the meta-analysis of summary adherence estimates to oral antibiotics in adult outpatients. 
Subgroup-analysis was performed according to the adherence measurement method. For studies that used more than 
one measurement method, the more objective method was included in the analysis (self-report < pill-count < EM). 
Abbreviations: EM = electronic monitoring, 95%CI = 95% confidence interval. 

Figure 1 Study selection process according to PRISMA. 
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Discussion and conclusion 

This short research report identified a summary adherence estimate to oral ABs of 68% and showed 

that three of five adherence interventions were unsuccessful. The variety of adherence measurement 

methods, operational definitions, and thresholds used for each study resulted in substantial 

heterogeneity. However, for the most objective measurement method (i.e. electronic monitoring), the 

heterogeneity was low (I2=0%). Electronic monitoring is the gold standard for assessing adherence in 

clinical trials because all missed intakes are recorded, including the unintentional ones, which are not 

differentiated in a self-report assessment. We acknowledge some limitations in this short research 

report. First, we did not assess the quality of the included studies. Second, we did not assess 

publication bias or selective reporting bias. Third, we did not search the grey literature for relevant 

publications. Thus, we might have missed some articles fulfilling our inclusion criteria. However, the 

identified adherence summary estimate is similar to previously reported numbers of 62%. [4] Thus, we 

doubt that additional findings would have considerably changed our results. To conclude, non-

adherence is substantially present in oral AB consumers and leaves room for improvement. The 

identified adherence enhancing interventions were mainly unsuccessful. We assume that the reason 

for failure was that the interventions were not tailored to patients' needs. Thus, in the future, 

Figure 3: Meta-analysis concerning the summary effect of the studied adherence interventions, expressed as 
difference in mean between the control and intervention group. Abbreviations: N= sample size, SD = standard 
deviation, MD = mean difference, 95% CI = 95% confidence interval.   
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adherence interventions should target non-adherent individuals and be tailored to patients’ adherence 

barriers. Furthermore, adherence rates reported according to the three phases, initiation, 

implementation and persistence, would provide more detailed insights into patient’s AB taking 

behaviour.    
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Appendix 

Appendix A: Search-string of the systematic literature search 

Database Search terms 

 

Pubmed 

1. medication adherence [MeSH] 

2. medication adherence [T/A] 

3. patient compliance [MeSH] 

4. patient compliance [T/A] 

5. adheren* [T/A] 

6. complian* [T/A] 

7. non adheren* [T/A] 

8. non complian* [T/A] 

9. patient adherence [T/A] 

10. 1 OR 2 OR 3 OR 4 OR 5 OR 6 OR 7 OR 8 OR 9 

11. anti bacterial agents [MeSH] 

12. anti bacterial agents/therapeutic use [MeSH] 

13. anti bacterial agent* [T/A] 

14. antibiotic* [T/A] 

15. anti-infective agent* [T/A] 

16. antimicrobial* [T/A] 

17. antibiotic therap* [T/A] 

18. antibiotic treatment [T/A] 

19. 11 OR 12 OR 13 OR 14 OR 15 OR 16 OR 17 OR 18 

20. outpatients [MeSH] 

21. outpatient* [T/A] 

22. ambulatory care [MeSH] 

23. ambulatory care [T/A] 

24. ambulatory [T/A] 

25. dircharg* [T/A] 

26. postdischarge* [T/A] 

27. community [T/A] 

28. pharmacy [T/A] 

29. 20 OR 21 OR 22 OR 23 OR 24 OR 25 OR 26 OR 27 OR 28 

30. administration, oral [MeSH] 

31. administration, oral [T/A] 

32. pill* [T/A] 

33. tablet* [T/A] 
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Database Search terms 

 
1. sirup* [T/A] 

2. capsule* [T/A] 

3. take [T/A] 

4. taking [T/A] 

5. mouth [T/A] 

6. swallow* [T/A] 

7. 40. 30 OR 31 OR 32 OR 33 OR 34 OR 35 OR 36 OR 37 OR 38 OR 39 

8. 10 AND 19 AND 29 AND 40 

9. limit 41 to humans 

 

Embase 

10. adheren* [T/A] 

11. non adheren* [T/A] 

12. complian* [T/A] 

13. non complian* [T/A] 

14. medication compliance [Entree term] 

15. medication compliance [T/A] 

16. patient adherence [T/A] 

17. medication adherence [T/A] 

18. patient compliance [Entree term] 

19. patient compliance [T/A] 

20. 1 OR 2 OR 3 OR 4 OR 5 OR 6 OR 7 OR 8 OR 9 OR 10 

21. antibiotic* [T/A] 

22. antiinfective agent [Entree term] 

23. antiinfective agent [T/A] 

24. antimicrobial* [T/A] 

25. antibiotic therapy [Entree term] 

26. antibiotic therap* [T/A] 

27. antibacterial agent* [T/A] 

28. antibiotic treatment* [T/A] 

29. antiinfective* [T/A] 

21. 12 OR 13 OR 14 OR 15 OR 16 OR 17 OR 18 OR 19 OR 20 

22. outpatient [Entree term] 

23. outpatient* [T/A] 

24. ambula* patient* [T/A] 

25. ambulatory care [Entree term] 

26. ambulatory care [T/A] 

27. ambulatory [T/A] 

28. dircharg* [T/A] 

29. postdischarge* [T/A] 

30. community [T/A] 
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Database Search terms 

 31. pharmacy [T/A] 

32. 22 OR 23 OR 24 OR 25 OR 26 OR 27 OR 28 OR 29 OR 30 OR 31 

33. Oral drug administration [Entree term] 

34. oral drug administration [T/A] 

35. mouth [T/A] 

36. take [T/A] 

37. taking [T/A] 

38. pill* [T/A] 

39. tablet* [T/A] 

40. capsule* [T/A] 

41. sirup* [T/A] 

42. swallow* [T/A] 

43. 33 OR 34 OR 35 OR 36 OR 37 OR 38 OR 39 OR 40 OR 41 OR 42 

44. 11 AND 21 AND 32 AND 43 

45. limit 44 to humans AND adult AND Drugs: antibiotic agent 

Abbreviations: T/A = Title /Abstract 
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Appendix B: Summary of included studies 

Author; 
year 

Country; 
study 

design 

Aim Sample 
size 

Patients' 
characteristics 

Therapy 

Adherence 
measurement; 

adherence thresholds 

Results regarding 
medication adherence 

Age 
[years, 
mean 
(SD)] 

Female 
[%] Infection Drug 

Duration 
[days]; 

regiment 

Eells et al.; 
2016 [11] 

USA; 
prospect
ive        
cohort 
study 

to investigate 
whether a poor 
clinical outcome 
is associated 
with  medication 
adherence in 
staphylococcus 
aureus skin 
infections 

87 43 (±13.6) 29 

staphyloco
ccus 

aureus 
infections 

of soft 
tissue and 

skin 

various up to 14; 
bid, tid, 

qid 

Electronic monitoring 
(MEMS) and self-report 

(14 days [questionnaire] 
and 30 days [phone call] 
after discharge); >67% 

MEMS openings inside 
the prescribed taking 
interval (accepted 
deviation: 12 h ± 4 h, 8 h 
± 160 min, 6 ± 2 h) 

Patient overestimated 
their self-reported 
medication adherence 
compared to MEMS  (96% 
vs 56.9%, p<0.001), a 

poor clinical outcome 
(46%) after 30 days was 
associated with low 
adherence 

Fernandes 
et al.; 
2014 
[14] 

Portugal; 
obser- 
vational 
cohort 
study 

to measure 
medication 
adherence, 
assess reasons 
for non- 
adherence and 
identify 
associated 
factors 

243 46.5 
(±16.6) 

74.5 various various < 30; NR 

Self-report (modified 

Morisky scale, assessed 
30  days after treatment 
completion [phone call]); 
answer "no" to all 
question (taking 
adherence), <2h delay 
for qd or <1h for other 
regimens (timing 
adherence) 

55.2% took their antibiotic 

as prescribed (taking 
adherence), 68.5% took it 

within the correct time 
interval (timing adherence) 

Francis, 
et   al.; 
2012 [20] 

European 
countries 
(n=13); 
prospecti
ve 
observati
onal study 

to assess 
medication 
adherence to 
oral  antibiotics 
and associated 
factors 

1290 NR NR 

respirator
y tract 

infections 
and acute 

cough 

various 
up to 28 
days, NR 

Self-report (daily diary; 

28 days); all prescribed 
doses were consumed 

Overall adherence was 
44.2%, 41.2% of patients 

did not initiate the 
treatment, 57.8% were 

adherent to a treatment of 
minimum 3 days, a 
treatment duration longer 
than 5 days 
was associated with 
reduced adherence 
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Author; 

year 

 
Country; 

study 
design 

Aim 
 

Sample 
size 

Patients' 
characteristics 

Therapy 

 
Adherence 

measurement; 
adherence thresholds  

 
Results regarding 

medication adherence 

Age 
[years, 
mean 
(SD)] 

Female 
[%] 

 

Infection 
 

Drug 

Duration 
[days]; 

regiment 

Frye, et al.; 
2015 [20] 

 

USA; 
prospective 
observationa
l   study 

to assess 
medication 
adherence and  
side effects 

278 
27.1 

(±6.2) 
100 

 

antibiotic 
prophylaxis 

after medical 
abortion 

doxycycline 7; bid 

Self-report (computer-
based survey) and pill- 
count (both 7 to 14 days 

after medical abortion); 
perfect adherence if no 
missed dose was 
reported, 0 or 1 pill 
leftover and intake for 7 or 
8 days 

Overall, 28.3% of patients  

were perfectly adherent, 
55.8% missed no dose, 
9.3% took the pills >8 days, 
34.4% discontinued (intake 
<7 days), 2.5% did  not 

initiate 

Ginde, et al.; 
2003 [21] 

USA;    RCT 

to investigate the 
effect of 
dispensing oral 
ABs from the ED 
(IG) compared to 
a prescription 
(CG) on 
adherence and 
return rate to ED 

IG: 35 
CG: 31 

IG: 37.1 
(±11.5) 

 
CG:38.8 
(±15.4) 

IG: 74.3 
CG:61.3 

respiratory 
tract  and 

other 
infection 

azithro mycin 6; qd 

Self-report (telephone 

interview within 7 days   
after treatment 
completion); completion of 
the entire antibiotic course.  

IC was less adherent 
than CG (94.3% vs 
6.8%, p=0.628), IC 

returned more often to  
ED than CG (20,0% vs 
9.7%, p=n.s.) within two 

weeks 

Grosso et 
al.; 2012 
[13] 

Italy; 
retrospective       
observationa
l study 

to identify factors 
that impact 
adherence to 
oral antibiotics or 
lead to misuse of 
it and analyzing 
the occurrence 
of self-
prescription 

956 NR 56.9 various NR NR; NR 

Self-report (survey with 

questionnaire); patient 
followed prescription and 
antibiotic was not  self-
prescribed 

55% of patients were 
adherent, 14.7% 
discontinued, 5.4% did 
modify regimen, 22.7% 

self-described 
antibiotics, low 
education and 
occupational status 
were associated with a 
higher risk for non-
adherence 
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Author; 

year 

 
Country; 

study 
design 

Aim 
 

Sample 
size 

Patients' 
characteristics 

Therapy 

 
Adherence 

measurement; 
adherence thresholds  

 
Results regarding 

medication adherence 

Age 
[years, 
mean 
(SD)] 

Female 
[%] 

 

Infection 
 

Drug 

Duration 
[days]; 

regiment 

Kandrotait
e, et al.; 
2013 [10] 

Lithuania; 
prospective 
observationa
l study 

to develop an 
instrument for 
identifying 
patients at risk for 
non-adherent  to 
short-term 
antibiotic  
treatment  

122 
44.1 

(±17.3) 
63.9 NR various 5-14; NR 

Self-report (interview 

with a questionnaire) and 
pill count; >95% or 
<105% of antibiotic doses 

were taken 

68% of patients were 

adherent, and 4 of 91 items 
sufficed to   predict non-
adherence 

Llor, et al.; 
2013 [9] 

Spain; 
prospective     
observationa
l study 

to assess different 
intake behaviour 
regarding 
antibiotic use and 
to compare self-
report with 
objective 
adherence 
measurements 

428 
47.1 

(±21.2) 
54 

respiratory 
tract 

infections 
various 

3-15; qd, 
bid, tid 

Self-report (survey with 

questionnaire) and 
electronic monitoring 
MEMS); >80% of doses 

were taken (taking 
adherence), >80% of 
days  with correct number 
of doses (correct dosing), 
>80% intakes within 8±4 / 
12±6 / 24± 12h (timing  
adherence), excellent 
adherence if all three 
criteria were fulfilled 

59.3% of patients self- 

reported no omitted dose, 
MEMS showed a taking 
adherence of 61.9% and a 
timing adherence of 38.6%, 
34.1% of patients showed 
correct dosing days, 30% 

were excellently adherent 

Merks et al.; 
2019 [15] 

Poland;     
RCT 

investigate the 
effect of 
pictograms (IC) 
fixed to AB 
package on 
medication 
adherence 
compared to 
usual care (GC)  

IG: 97 
CG: 102 

IG: 48.5 
(±16.8) 

 
CG:42.7 
(±16.8) 

IG: 70.1 
CG: 58.9 

various 
amoxi cillin ± 
clavulanic 

acid 
7-20; bid 

Self-report 

(questionnaires: on the day 
of AB dispensation and 
one day after treatment  
completion); NR 

Patients of IG and CG hardly 
differ in adherence rate 
(80.4% vs 81.3%), with a 

lower discontinuation rate in 
the IG  (13.4% vs 16.7%, 

p=NR) 
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Author; 

year 

 
Country; 

study 
design 

Aim 
 

Sample 
size 

Patients' 
characteristics 

Therapy 

 
Adherence 

measurement; 
adherence thresholds  

 
Results regarding 

medication adherence 

Age 
[years, 
mean 
(SD)] 

Female 
[%] 

 

Infection 
 

Drug 

Duration 
[days]; 

regiment 

Patel, et al.;  
2014 [19] 

USA; 
RCT 
(pilot- study) 

to assess the 
benefit of 
probiotics (IC) 
vs    placebo (CG) 
in 
antibiotic 
treatment 

IG: 22 
CG: 18 

NR IG: 59.1 
CG: 66.7 

NR NR 3-10; NR 
Self-report (diary for 14 
days); >75% intake of 

prescribed doses 
100% adherent (IG and   CG) 

Suffoletto, 
et      al.; 2012 
[22] 

USA;  RCT 

to investigate if 
automated SMS 
reminders (IG) 
can improve 
adherence to 
oral antibiotics 
compared to no 
interventions 
(CG) 

IG: 100 
CG: 100 

IG: 34 
(±13) 

 

CG: 31 
(±11) 

IG: 71 
CG: 66 

various various 
3-14; bid, tid, 

qid 

Self-report (phone call 

one day after therapy 
completion) and pill- 
count; prescription was 

filled within 24 hours and  
no left-over pills 

IC was not significantly 
more adherent than CG 
(57% vs. 45%, p=0.16, 
overall adherence: 51%), 

the  IC did not significantly 
fill more prescriptions 
within 24 hours (78% vs 
69%, p=0.26, overall: 
74%), IC had less left-
over pills (68% vs. 59%, 
p=0.5, overall: 63%) 

Treibich, et 
al.; 2017 [12] 

France;           RCT 

to assess the 
impact of 
dispensing the 
correct number 
of  pills needed 
(IC) compared to 
dispensing 
existing 
company boxes 
(CG) 

IG: 907 
 

CG: 278 

IG: 54.3 
(±17.0) 

 

CG: 52.8 
(±17.0) 

IG: 62.7 
CG: 60.8 

NR NR NR; NR 

Self-report (telephone 

interview, Morisky scale) 
and pill-count 2-3 days 

after treatment 
completion; no pill left 
(strictly adherent), ≤ 3 
pills left in range of one 
day tolerance, mixed 
adherence if criteria for 
pill-count fulfilled and 
scale threshold (all        
questions answered with 
"no") 

Adherence rate in the IC 
was higher compared to CG 
using the strict adherence 
criteria (91.4 vs 65.5%, 

p<0.01), with one day 
tolerance (92.3% vs 71.1%, 

p<0.01), and mixed 
adherence criteria (77.8% vs 
75.5%, p>0.01) 
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Author; 

year 

 
Country; 

study 
design 

Aim 
 

Sample 
size 

Patients' 
characteristics 

Therapy 

 
Adherence 

measurement; 
adherence thresholds  

 
Results regarding 

medication adherence 

Age 
[years, 
mean 
(SD)] 

Female 
[%] 

 

Infection 
 

Drug 

Duration 
[days]; 

regiment 

Treibich et 
al.; 2017 [17] 

France;  
prospective   
observationa
l study 

validation of a  
modified  Morisky 
scale for  antibiotic 
treatments 

848 54 (±NR) 64 NR NR NR; NR 

Self-report (modified 
Morisky scale) and pill- 
count 2 days after 

treatment completion; 
no left-over pills and 
"no" - answer to all items 

78% adherence according to   

the scale, three items sufficed 
to measure adherence to 
antibiotic treatments, results     of 
pill count are NR 

West, et al.; 
2019 [16] 

Malta; RCT 

to investigate the 
benefit of a 
pharmacist-led 
education 
intervention on 
medication 
adherence to 
oral ABs 

IG: 200 
CG: 200 

IG: 44.8 
(± 16.1) 

 
CG: 45.4 
(±15.8) 

IC: 60.5 
CG: 64.5 

NR NR 
3-14; 

qd, bid, tid 

Self-report (phone call 1 

day after treatment 
completion)     and pill-
count; no left-over pills 

IC was significantly more 
adherent than CG (90% vs 
76%, p<0.0005) 

AB = antibiotic, bid = twice-daily,  BMQ = Beliefs about Medicines Questionnaire, CC = control group,  CI = confidence interval,  ED = emergency department,  IC = intervention group, 
NR = not reported, n.s. = not significant, qd = once daily,  qid = four times daily,  RCT = Randomised Control Trial,  SMS = short message service,  tid = trice-daily, USA = United States 
of America  
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PROJECT A3 – THE BIOTICA QUESTIONNAIRE 

Assessing medication adherence barriers to short-term oral antibiotic 

treatment in primary care – development and validation of a self-report 

questionnaire (BIOTICA) 

 

Melanie Haag, Kurt E. Hersberger, Isabelle Arnet 

 

Pharmaceutical Care Research Group, University of Basel, Switzerland 
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Project A3 - Short summary 

Project A3 addresses the third aim of this thesis, “developing and validating a self-report questionnaire 

assessing medication adherence barriers to oral antibiotic treatment”.  Current evidence suggests that 

successful adherence interventions should target non-adherent individuals and be tailored to patient’s 

adherence barriers. However, validated tools are needed to support pharmacists in their adherence 

enhancing activities. To this end, project A3 aimed to develop and validate a self-report questionnaire 

(BIOTICA) assessing medication adherence barriers to short-term oral antibiotic treatments in 

outpatients. Medication adherence barriers were identified through a systematic literature search and 

a focus group discussion with patients. Experts assessed the 15-item questionnaire’s content validity, 

and construct validity was examined in a non-interventional, cross-sectional validation study. Findings 

allowed us to reduce the questionnaire from a 15-item version to a 12-item version. The 12-item 

version showed good internal reliability and construct validity. Also, it provides first hints about a 

patient’s risk of being non-adherent. Thus, the self-report questionnaire (BIOTICA) is a reliable and 

valid tool to assess adherence barriers to oral antibiotic treatments in outpatients. In the next step, 

barriers can be matched to appropriate adherence interventions.    
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Assessing medication adherence barriers to short-term oral antibiotic treatment in 
primary care  - development and validation of a self-report questionnaire (BIOTICA) 
 

Melanie Haag, Kurt E. Hersberger, Isabelle Arnet 

Pharmaceutical Care Research Group, University of Basel, Basel, Switzerland 

 

Abstract 

Background: Pharmacists are increasingly involved in strategies to fight antimicrobial resistance by 

ensuring optimised antibiotic (AB) use, including adherence support. However, successful adherence 

interventions should be tailored to patients’ adherence barriers. Therefore, validated instruments to 

assess barriers are needed. This study aimed to identify medication adherence barriers to oral AB 

treatment, develop a self-report questionnaire, and validate it in primary care patients.  

Method: Medication adherence barriers to oral AB therapies were identified through a systematic 

literature search and focus group discussion (FGD). Unmodifiable and irrelevant barriers were excluded 

from further processing. A validation study assessed the questionnaire’s psychometric properties, 

including internal reliability, factor analysis and construct validity, by comparing the questionnaire’s 

score with electronically monitored adherence data. A receiver operating characteristic (ROC) analysis 

explored a suitable cut-off value and corresponding sensitivity and specificity.  

Results: Based on barriers identified through the literature search and FGD, a 15-item questionnaire 

was created with a five-point Likert scale (“totally agree” to “totally disagree”) as answer options. 

Overall, 61 patients were included in the construct validation analysis (57% were female). Median (IQR) 

duration of AB intake was 7 days (5-10) and 62% of patients were prescribed a twice-daily regimen. 

The factor analysis showed two sub-scales, including practical barriers (7 items) and perceptual 

barriers (5 items). Three items with low loadings were excluded from the questionnaire, which was 

supported by an increase of Cronbach’s alpha (0.65 to 0.68). The 12-item version’s score correlated 

significantly with medication adherence (r=0.32, p=0.01). The ROC analysis suggested an optimal cut-

off value of >8 points (sensitivity: 31%, specificity: 75%).  
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Conclusion: The BIOTICA questionnaire is a reliable and valid tool to pre-emptively assess medication 

adherence barriers in outpatients taking oral ABs and provides hints about a patient’s risk of being 

non-adherent. In the future, appropriate adherence interventions can be matched to barriers and 

tested in an intervention study.  
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Introduction 

Medication adherence is a behaviour defined as the “process by which patients take their medications 

as prescribed”. [1] The process is divided into three phases, comprising initiation (that is, “when the 

patient takes the first dose of a prescribed medication”), discontinuation (that is, “when the patient 

stops taking the prescribed medication, for whatever reasons”), and implementation (that is, the 

“extent to which a patient’s actual dosing corresponds to the prescribed dosing regimen”). [1] From 

longitudinal studies in patients suffering from a chronic disease such as hypertension, we know that 

approximately 50% of them stop taking their antihypertensive medicine within one year. [2] However, 

less is known about medication adherence during acute illnesses such as infectious diseases requiring 

short-term antibiotic (AB) therapies. Studies conducted in this field reported a wide range of 

medication adherence rates from as low as 28% up to 100%. [3, 4] According to an international survey 

with oral AB treatment, non-adherence occurred in all three phases with 3.7% non-initiation, 6.1% 

poor implementation, and 11% discontinuation. [5] Two studies targeted individuals entering a 

community pharmacy with a prescription for oral ABs. The first study from Portugal reports a taking 

adherence of 55% that was assessed with a self-reported 8-items scale 30 days after treatment 

completion. [6] The second study was conducted in fourteen Maltese community pharmacies and 

reported a taking adherence of 76% before and 90% after an educational intervention. [7] Patients 

were asked to report the number of pills left over, and any left over would justify being non-adherent. 

Non-adherence is a complex and multidimensional phenomenon related to healthcare system, 

social/economic, therapy-related, patient-related, and condition-related factors. [8] Those factors are 

further referred to as adherence barriers. Barriers to oral AB therapies include, among others, “feeling 

better”, “side-effects”, “forgetfulness”, and “save some doses for the future”. [5, 7]  In the past, 

medication adherence enhancing interventions showed mixed results, mainly because medication 

adherence enhancing interventions were not tailored to patients’ needs. [9-12]  Allemann et al. 
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suggested that successful medication adherence intervention should target non-adherent patients and 

be tailored to individual adherence barriers. [13, 14]  

Non-adherence to oral ABs can lead to poor clinical outcomes [15], increased healthcare costs due to 

enlarged healthcare consumption and hospital stays [9, 10], and increased risk of emerging 

antimicrobial resistance due to sub-therapeutic medicine concentrations. [16] The American Centre 

for Disease Control lists “Patients not taking antibiotics as prescribed “, a manifestation of non-

adherence, as one of six causes for antibiotic resistance. [17] Antibiotic resistance is a growing public 

health problem, and pharmacists are increasingly involved in antimicrobial resistance (AMR) 

programmes by providing pharmaceutical care services. [17-19]  The term pharmaceutical care was 

recently defined as “pharmacist’s contribution to the care of individuals in order to optimise medicines 

use and improve health outcomes”. [20] This underpins community pharmacists' role as “contributing 

to improving effectiveness of health care systems and public health” and introduces a shift from a 

product-centred role to a provider of patient-centred services. [21, 22] Through their frequent 

interactions with patients filling prescriptions for oral ABs, pharmacists might be ideally positioned to 

address medication adherence while dispensing oral AB medicine. To take responsibility, pharmacists 

need valid and reliable instruments to assess medication adherence barriers that follow the SMART 

criteria that are specific, measurable, attainable, relevant, and time-bound.   

Self-reported questionnaires are used regularly in medication adherence research because they are 

inexpensive and not time-consuming. Recently, questionnaires assessing adherence barriers have 

been developed, such as the “Medication Adherence Reasons Scale (MAR)” [23], the “Adherence 

Barriers Questionnaire (ABQ)” [24, 25] and “Identify barriers to medication adherence questionnaire 

(IMAB-Q) [26]. However, none of these instruments fulfilled our need for specific barriers to oral AB 

intake, assessed before treatment initiation. Therefore, we decided to create a specific tool. This study 

aimed to identify medication adherence barriers to oral AB therapies, develop a self-report 

questionnaire, and validate it in an outpatient setting.   
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Methods 

Literature search 

We conducted a systematic literature search according to PRISMA guidelines to identify medication 

adherence barriers in PubMed, EMBASE, and CINHAL up to May 3, 2019. Eligibility criteria for study 

inclusion were outpatients >18 years, intake of oral ABs, assessment of medication adherence, 

and reporting on medication adherence barriers. Two researchers (MH, AS) extracted data including 

first author, year, country, study design, number of participants, age, indication, oral AB agent, 

medication adherence rate, and barriers. The two researchers classified medication adherence 

barriers into modifiable barriers (i.e., changeable through measures taken by someone) and 

unmodifiable barriers (i.e., that cannot be changed). Synonyms were removed and similar topics 

were conflated. Modifiable barriers were categorised according to the Theoretical Domains 

Framework (TDF) adapted by Allemann et al. [13]. 

Focus Group Discussion 

Two researchers (MH, AS) conducted a focus group discussion (FGD) to identify medication adherence 

barriers to ABs most relevant for outpatients. Eligible participants were individuals >18 years who had 

taken oral ABs for 3-30 days within the past six months. Recruitment was performed through 3 

channels with distribution of a flyer containing detailed information on the FGD: During the public 

lecture “Microbes among us” at the University of Basel on February 12, 2019; to clients, in five 

community pharmacies in Basel and Bern, and through the Pharmablog reaching all students of the 

Department of Pharmaceutical Sciences of Basel. Personal contacts were allowed. A financial incentive 

(CHF 50) was given as compensation. Medication adherence barriers perceived by participants were 

collected during a one-hour moderated discussion. Additional barriers retrieved from the literature 

search were presented to the participants who had to prioritise all barriers by rating them according 

to their relevance. For the rating, participants could distribute 32 points to relevant barriers in any 
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combination (from zero to 32). Barriers ranking in the lowest quartile were excluded from further 

processing.  

Content validity 

Content validity of the questionnaire was assessed according to Almanasreh et al. [27]. German-

speaking experts in the field of medication adherence who were working in academia or a clinical 

setting were recruited from our research network and asked to participate in a content validity survey. 

The survey was created and disseminated using Google Forms. We asked experts to rate each item on 

a four-point Likert-scale according to its relevance, representativeness, clarity, ambiguity, and 

comprehensiveness. A free text option was available after each item to add comments. For each item, 

content validity index (I-CVI) and kappa coefficient were calculated. Items with an I-CVI<0.78 and a 

kappa value <0.4 were revised or excluded if irrelevant. [27]  

Construct validity 

To investigate psychometric properties of the developed questionnaire, a cross-sectional, non-

interventional study was performed with outpatients taking oral ABs. We selected community 

pharmacists and general practitioners (GP) in our network who were experienced in performing 

research studies through former work with our group. [28] Participating pharmacists and GPs recruited 

eligible patients during daily practice. Inclusion criteria of patients to participate in the study were > 

18 years, having a prescription for oral ABs for 3-30 days, self-managing medication, able to read and 

understand German, and agreeing to record every AB intake with an electronic device. [29] Pregnant 

women and people who were cognitively unable to meet the study requirements at the local 

investigator's discretion. Once an eligible patient agreed to participate, the local investigator handed 

out a hard copy of the self-assessment questionnaire (BIOTICA), including a demographics section, and 

instructed the use of the electronic device. The local investigator advised patients to (i) complete the 

self-report questionnaire (BIOTICA) at home at the earliest convenience, ideally before taking the first 

dose and (ii) to record every intake of the oral AB with the electronic device. The validated electronic 

device saved the date and time as soon as the patient confirmed the intake by pressing a button. [29]  
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To do so, patients were informed to press the button once. After treatment completion, participants 

posted the completed questionnaire with the electronic device back to the study centre. A member 

from the study team (MH) contacted each patient for a follow-up telephone interview within two 

weeks of treatment completion. The telephone interview lasted five to ten minutes and assessed 

patient-reported health outcomes, pill count, strategies to implement the AB intake in daily life, side 

effects, and any issues with the electronic device. When the participants explained in a credible 

manner that they took the oral AB agent but forgot to activate the electronic device, for example, 

because they left the device at home, medication adherence data were enriched according to the 

obtained information. Participants were defined as lost to follow-up if three frustrating calls at 

different days and times were made, and no reaction occurred to a letter containing the written follow-

up questions that was sent by post.  

The electronic data capture system RedCap® was used to store and organise study data. It consisted 

of six parts; that is, eligibility questionnaire, demographics questionnaire, BIOTICA questionnaire, 

treatment details, follow-up interview, end of study data.  

 

Ethics statement 

This study was approved by the local ethics committee (EKNZ Project ID: 2020-00069) and registered 

at clinicaltrial.gov (NCT04286230). 

 

Statistical analysis 

Answers to the BIOTICA questionnaire were given on a five-point Likert scale (strongly agree – agree – 

neutral – disagree – strongly disagree), with points given values from zero to four. Reverse coding was 

performed for items where disagreement indicated a barrier. A higher score indicates a higher degree 

of perceived barriers. To investigate construct validity, which refers to the association between two 

instruments which should theoretically be related, the BIOTICA score was correlated with electronic 

monitored medication adherence data. [30, 31] A total of 85 participants are needed to demonstrate 
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a moderate effect correlation of r=0.3 with a power of 80% and a type-one error alpha of 0.05.  

Significant, negative correlation coefficients were anticipated.  

We used the following four medication adherence estimates to describe the implementation phase 

and applied the formula from Albert et al. [32]: 

 taking-adherence [%]: (number of doses taken)/(number of doses prescribed)*100; 

 timing-adherence [%]: (number of doses taken within ± 12.5% of the mean intake time)/(number 

of doses taken)*100; 

 consecutive taking adherence [%]: (maximum number of doses taken consecutively)/(number of 

doses prescribed)*100; 

 dose-to-dose interval [h min]: mean time difference between two consecutive doses of morning, 

noon, and/or evening intakes, where applicable. 

Initiation of treatment was defined as taking the first dose on the day of medication dispensing by the 

pharmacy or of medication prescribing by the general practitioner (up to midnight). Discontinuation 

was defined as stopping the treatment at least two days before the prescribed end of treatment.  

Microsoft Excel 2016 (Version: 16.0) [33] was used to calculate medication adherence estimates and 

RStudio was used for statistical analysis (Version: 4.0.2, year: 2020]. [34] Descriptive analysis was used 

for categorical values, which were presented as frequency [%], and for continuous variables, which 

were presented as mean and standard deviation (SD) or median and interquartile range (IQR), where 

applicable. Associations between medication adherence barriers, medication adherence estimates, 

and treatment characteristics were analysed with Spearman or Pearson correlations, Mann-Whitney-

U-Test, or Kruskal-Wallis-Test, where appropriate. A correlation coefficient of r=0.1 was interpreted as 

weak effect, r=0.3 as moderate effect, and r=0.5 as strong effect. [35] To assess reliability of the 

questionnaire,  Cronbach’s alpha was calculated with acceptable values of 0.7-0.9 and a total item 

correlation with acceptable values >0.2. [30, 36] Factor analysis with varimax rotation was conducted 

to identify the questionnaire's underlying sub-scales and to reduce the number of items.  The Kaiser-
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Meyer-Olkin measure of sampling and Barlett’s test of sphericity were applied to assess eligibility of 

data for factor-analysis. The number of factors were determined by eigenvalues >1 and analysing the 

scree-plot.  A cut-off value of 0.4 was used to exclude items from a particular subscale. [37] 

Electronically monitored adherence data were used to identify a suitable threshold of the BIOTICA 

questionnaire by conducting a receiver operating characteristic (ROC) analysis. A p-value of <0.05 was 

considered statistically significant.  

Results 

Literature search 

The literature search was conducted on February 10, 2019, and generated 233 hits [Supplement 

1]. After removing duplicates, two researchers (AS, MH) screened titles, abstracts and full-text 

articles. Twenty-two articles met the inclusion criteria and contributed to the qualitative 

synthesis of medication adherence barriers to ABs. Overall, 180 barriers were retrieved from 

the literature. Twenty-five barriers were categorised as unmodifiable, including age, gender, and 

level of education. From the remaining 155 modifiable barriers, the researchers removed synonyms 

(102) and conflated similar topics (20) so that 33 barriers were presented to the focus group 

discussion participants. Barriers belonged to 10 of the 11 domains of the TDF and included 

environmental context an resources (n=13), knowledge (n=4), social influence (n=3), emotions 

(n=3), beliefs about capabilities (n=2), intentions (n=2), memory (n=2), skills (n=2), beliefs about 

consequences (n=1), and social, professional role and identity (n=1). No barriers were 

categorised in the domain behavioural regulation [Supplementary file 1].  

Focus Group Discussion 

The FGD took place on March 27, 2019, with eight participants (mean age: 41 ± 20 years, women: 4), 

recruited from personal contacts, pharmacies, and the pharmacy department. AB treatment duration 

ranged from 5 to 10 days, and seven participants had to follow a twice-daily regimen. Participants 

mentioned 14 distinct barriers of which 3 diverged from the literature. These included (i) a feeling of 
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personal failure when oral ABs are needed, (ii) difficulties taking the AB agent with meals, (iii) scared 

of allergies. [Supplement 2] After prioritising all barriers, including the newly mentioned ones, seven 

barriers scored in the lowest quartile and were excluded from further processing according to their 

relevance. After conflating similar topics, a 16-item questionnaire was developed with single 

encompassing statements [Supplement 3]. 

Content validity 

Fourteen experts in the field of medication adherence (8 pharmacists, 6 physicians) participated in the 

survey that was disseminated on October 31, 2019. All items were acceptable regarding clarity (mean 

CVI: 0.94), ambiguity (mean CVI: 0.97), and comprehensibility (mean CVI: 1). The experts considered 

the item “saving some doses for the next time” irrelevant (I-CVI <0.78), so it was removed from further 

processing. Five items got an I-CVI <0.78 and needed to be revised according to experts' suggestions. 

Finally, a questionnaire with 15 items was created. [Supplement 4, translated into English] 

Construct validity 

Fourteen sites (11 pharmacies, 3 GP surgeries) participated in the construct validity study. All sites 

were located in North-Western Switzerland (Basel-Land, Basel-Stadt, Aargau, and Zug). The 

recruitment period started on February 21, 2020, and is currently ongoing until we reach our aim of 

85 patients. The patient recruitment phase was interrupted for three months between March and June 

2020 due to the covid-19 pandemic.  

To date, 72 patients have been recruited, of which 11 were excluded from analysis due to missing 

adherence data or questionnaires. The analysis was performed with 61 datasets. The patient’s mean 

age was 52 (± 16.2) years (range: 19-85 years), 57% were female (Table 1). Urinary tract infections 

(19%) and Lyme borreliosis (12%) were the most frequent infections. The median treatment duration 

was 7 days (IQR: 5-10). The most frequently prescribed agents were amoxicillin/clavulanic acid (31%) 

and doxycycline (26%). A twice-daily regimen was prescribed in 62% of the cases.  (Table 1) 

Overall, 39 (64%) patients reported between 1 and 7 barriers to medication adherence. The most 

frequently reported barriers were worries about side effects (37.5%), worries about drug-drug 
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interactions (19%), and having swallowing difficulties with medications (18%; Figure 1).  

Overall, 80.3% of the patients initiated the AB treatment on the day of medicine dispensation and 

18% the day after (Table 2). Overall, consecutive taking adherence was 88.5%, independent 

of the administration frequency (twice-daily regimen: 90%; thrice-daily regimen: 84%, p=0.22). Six 

patients (9%) took more doses than prescribed, with a consecutive taking adherence between 103 

and 133%. A consecutive taking adherence of 80-100% was reached by 64% of patients, 60-79% by 

12%, 40-59% by 10%, and <39% by 5% of patients (data not shown). 

Figure 1: Frequencies of the answers to 15 medication adherence barriers to ABs, rated on a 5-point Likert-
agreement scale (from strongly disagree to strongly agree) by 61 participants (respectively 60 for 4 items) 
sorted by descending order or agreement. The zero line represents the threshold between agreement and 
disagreement. 
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Table 1: Demographic information and characteristics of the prescribed antibiotic treatment for patients of the 
construct validity study (n=61) 

Patient characteristics 

Age [mean (SD) in years; range] 52.21 (±16.19); 19-85 

Female [n (%)] 35 (57.4) 

Living alone [n (%)] 12 (19.7) 

Employed [n (%)] 40 (65.6) 

Level of education [n (%)]  

primary  7 (11.5) 

secondary  28 (45.9) 

tertiary 24 (39.9) 

Participants with comorbidities [n (%)] 20 (32.8) 

Co-medication [mean (SD); range] 1.89 (±2.55); 0-14 

  

Oral antibiotic treatment 

Infection [n (%)]  

Urinary tract infection 19 (31.7) 

Lyme borreliosis 12 (20.0) 

Skin or soft tissue infection 11 (18.0) 

Not specified  7 (11.5%) 

Respiratory tract infection 6 (9.8) 

Gastrointestinal infections 2 (3.5) 

For prevention 2 (3.3) 

others (ophthalmic (n=1), venereal (n=1)) 2 (3.3) 

Prescribed antibiotic [n (%)]  

Amoxicillin/clavulanic acid 19 (31.1) 

Doxycycline 15 (24.6) 

Nitrofurantoin 5 (8.2) 

Sulfamethoxazole-trimethoprim 5 (8.2) 

Amoxicillin 4 (6.6) 

Norfloxacin 3 (4.9) 

Cefuroxime 2 (3.3) 

Ciprofloxacin 2 (3.3) 

Clarithromycin 2 (3.3) 

Clindamycin 2 (3.3) 

others (Clarithromycin, Cefpodoxime) 2 (3.3) 

Dose regimen [n (%)]  

BID 38 (62.3) 

TID 21 (34.4) 

QD 2 (3.3) 

Duration of treatment [median (IQR) days; range] 7 (5-10); 3-20 

Abbreviations: BID= twice-daily, TID = thrice-daily, QD = once-daily 

The mean timing adherence was 85% (range: 35-100%) with significantly higher rates for a twice-daily 

(BID) regimen than a thrice-daily (TID) regimen (88% vs 78%, p=0.04). The dose-to-dose intervals were 

significantly shorter during the days than during the nights and independent of the frequency of 
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administration (BID: 11h 30min vs 12h 29min, p=0.02; TID: 6h 38min vs 07h 02min vs 10h 19 min, 

p<0.001). All patients persisted with the treatment. The longer the treatment, the lower the 

consecutive taking adherence (r=-0.27, p=0.03). No other variables were associated with non-

adherence. (Supplement 5)  

Table 2: Medication adherence estimates from the patients participating in the construct validation study (n=61). 
Patients with a once-daily regimen (n=2) were excluded from the sub-analysis. For estimates calculated, see 
methods section. 

 mean (SD) median (IQR) range p-value 

Taking adherence  [%]     
Overall (n=61) 97.7 (±13.9) 100 (97.5-100) 33-133  
Twice-daily regimen (n= 38) 98 (±12) 100 (100-100) 50-133 

0.428 
Thrice-daily regimen (n=21) 97 (±12) 100 (95-100) 33-133 
     
Consecutive taking adherence [%]     
Overall (n=61) 88.5 (±24.3) 100 (73.3-100) 14-133  
Twice-daily regimen (n= 38) 90 (±23) 100 (95-100) 14-133 

0.222 
Thrice-daily regimen (n=21) 84 (±21) 100 (73-100) 28-133 
     
Timing adherence [%]     
Overall (n=61) 84.8 (±16.5) 90 (75-100) 35-100  
Twice-daily regimen (n= 38) 88 (±14) 92 (80-100) 43-100 

0.041 
Thrice-daily regimen (n=21) 78 (±19) 83 (64-100) 35-100 
     
Dose-to-dose interval BID [h:min]     
morning-evening  11:30 (±54:11) 11:37 (11:04-11:57) 08:18-13:16 

0.024 
evening morning 12:29 (±54:09) 12:22 (12:02-12:55) 10:43-15:42 
     
Dose-to-dose interval TID [h:min]     
morning-noon 06:38 (±01:23) 07:13 (05:44-07:44) 04:02-08:21 

<0.001 noon-evening 07:02 (±00:58) 07:10 (06:28-07:54) 04:25-08:09 

evening-morning 10:19 (±02:04) 10:14 (08:16-11:22) 07:59-13:58 
     

 on the day of 
dispense 

1 day after 
dispense 

>1 day after 
dispense 

 

Initiation [% (n)] 80.3 (49) 18.0 (11) 1.64 (1) 
 

     

Persistence [% (n)] 100 (61) 
   

SD=standard deviation; IQR = interquartile range 

Three answers were missing on the returned questionnaires concerning item 9, 11, and 13, indicating 

that most items were generally clear and well understood by participants. For item 1 (“purpose of 

prescribed AB”), 100% of patients reported “strongly agree”, whereas for item 5 (“initiation”) and 10 

(“voluntary omission of doses”), more than 90% of participants reported to “strongly agree”. This 

indicated a ceiling effect for item 1, 5, and 10. Thus, item 1 was excluded, whereas item 5 and 10 were 
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maintained as they showed good total-item correlation values, and exclusion would have reduced 

Cronbach’s alpha.  (Table 3) 

Table 3: Reliability assessment of the questionnaire (BIOTICA) using total item correlation coefficients and 
changes in Cronbach's alpha if a particular item is deleted. 

Item 

15-item version 
(Cronbach’s alpha: 0.65) 

12-item version 
(Cronbach’s alpha: 0.68) 

total item 
correlation 
coefficient 

Cronbach’s 
alpha if item is 

deleted 

total item 
correlation 
coefficient 

Cronbach’s 
alpha if item is 

deleted 

Item 1: “Unfamiliar with purpose for AB 
prescription”* 

- - - - 

Item 2: “Obtaining insufficient 
information” 

0.28 0.65 0.28 0.68 

Item 3: “Difficulties in understanding 
obtained information” 

0.20 0.65 0.21 0.68 

Item 4: “Superfluous antibiotic 
prescription to treat symptoms.” 

-0.04 0.68 - - 

Item 5: “No intention to initiate AB 
treatment today” 

0.37 0.63 0.37 0.66 

Item 6: “Difficulties in swallowing 
tablets” 

0.39 0.62 0.46 0.64 

Item 7:  “Unfamiliar with long-term 
consequences of incorrect AB intake” 

0.32 0.63 0.32 0.67 

Item 8: “No intention to persist with AB 
treatment” 

0.36 0.63 0.37 0.66 

Item 9: “Forgetting to take one or more 
doses” 

0.37 0.63 0.39 0.66 

Item 10: “Intention to voluntarily omit 
one or more doses” 

0.32 0.64 0.34 0.67 

Item 11: “Difficulties in integrating AB 
intake into daily life” 

0.35 0.62 0.38 0.65 

Item 12: “No trust in prescriber” 0.43 0.63 0.44 0.66 

Item 13: “No support from 
caregivers/family” 

0.37 0.62 0.38 0.66 

Item 14: “Worries about AB side-effects” 0.21 0.66 - - 

Item 15: “Worries about drug-drug 
interactions” 

0.28 0.64 0.22 0.69 

*excluded 

The factor analysis was conducted on 14 items with orthogonal rotation (varimax) after excluding item 

1. The Kaiser-Meyer-Olken measure verified the sampling adequacy (overall KMO=0.51), and Bartlett’s 

test of sphericity indicated that correlations between items were sufficiently large for factor analysis 

(chi2=253, p<0.0001). According to the inflexions in the scree plot and the eigenvalues' size, two 

components were retained for the final analysis. The eigenvalues of the two factors were 3.04 and 

2.46, respectively. Factor 1 explained 22% of the variance and contained seven items. Based on the 
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content of these seven items, the subscale represents rather practical barriers. The second factor 

contains five items, which account for 18% of the variance and represent rather perceptual barriers.  

(Table 4) shows the factor loadings after rotation. Item 4 and 14 had loadings below the cut-off value 

of 0.4 and were therefore excluded. An increase in Cronbach’s alpha also supports the exclusion of 

item 4 and 14. (Table 3) Overall, 75.4% of participants had at least one barrier accounting for factor 

one (median score [IQR]: 3 [1-5]; range: 0-7) and 62.3% of participants had at least one barrier 

accounting for factor 2 (median score [IQR]: 1 [0-3]; range: 0.8; data not shown).  

Table 4: Summary of results from the exploratory factor analysis of the BIOTICA questionnaire (n=61), with 15-
items, translated from German. Item numbering refers to the order of the item in the questionnaire 
(supplementary file, supplement 4). Numbers in bold 

 Varimax rotated factor 
loadings 

No. Item Factor 1 Factor 2: 

2 Obtaining insufficient information 0.82  

3 Difficulties in understanding obtained information 0.74  

13 No support from caregivers/family 0.70  

12 No trust in prescriber 0.65  

7 Unfamiliar with long-term consequences of incorrect AB intake 0.57  

11 Difficulties in integrating AB intake into daily life 0.48  

9 Forgetting to take one or more doses 0.44  

4 Superfluous antibiotic prescription to treat symptoms <0.4  

5 No intention to initiate AB treatment today  0.76 

8 No intention to persist with AB treatment  0.73 

6 Difficulties in swallowing tablets  0.67 

15 Worries about drug-drug interactions  0.54 

10 Intention to voluntarily omit one or more doses  0.51 

14 Worries about AB side-effects  <0.4 

1 Unfamiliar with purpose for AB prescription NA NA 

Eigenvalue 3.04 2.46 

% of variance 22 18 

Cronbach’s alpha 0.68 0.66 

 

The score of the 15-item questionnaire (r =-0.27, p=0.04; data not shown), as well as the score of the 

reduced 12-item questionnaire (r =-0.31, p=0.01) and factor 1 (r=-0.37, p=0.003) correlated 

significantly with consecutive taking adherence rates. All correlations coefficients were negative, 

indicating that a higher degree of adherence barriers measured in BIOTICA was associated with lower 
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adherence levels, demonstrating construct validity. Cronbach's alpha was 0.68 for the 12-item 

questionnaire and 0.65 for the 15-item version indicating acceptable internal reliability. (Table 3) 

The ROC analysis showed an Area Under the Curve (AUC) of 0.56 (95%CI 0.41-0.71) for the 15-item 

questionnaire and 0.57 (95% CI: 0.41-0.71) for the 12-item questionnaire. Based on the Youden-Index, 

the most suitable cut-off value for the 15-item questionnaire was 9 points (e.g. 3 to 4 barriers; 

sensitivity: 41%, specificity: 70%) and 8 points for the 12-item version (e.g. 2 to 3 barriers; sensitivity: 

31%; specificity: 75%; data not shown). In our cohort, 23 participants (37%) exceeded a threshold of 9 

points for the 15-item  version and 18 participants (30%) a threshold of 8 points for the 12-item 

questionnaire. 

DISCUSSION 

This study successfully developed a self-report 12-item questionnaire (BIOTICA) to assess medication 

adherence barriers to oral AB therapies. The questionnaire can be used to identify medication 

adherence barriers pre-emptively in an accurate and valid manner. Also, it gives hints about patients 

at risk for non-adherence at the point of medication dispense.  

Since the WHO clearly reported that the inappropriate use of AB agents is one of the main causes of 

the growing bacterial resistance, antibiotic treatment is of utmost importance in an ambulatory 

setting. Healthcare providers in general and pharmacists, in particular, are encouraged to use their 

expertise to optimise medicines use and thus, improve patient health outcomes. [22] This is the 

primary aim of pharmaceutical care, that is, the pharmacist contribution to the full achievement of the 

benefits of medicines. In this context, adherence assumes particular importance, and community 

pharmacists need specific tools to tackle outpatients' medicine intake behaviour. We generated a 12-

item questionnaire named BIOTICA (BarrIers to Oral short-Term antibiotIC Adherence) using factor 

analysis with varimax rotation. Seven items clustering on factor 1 belong to practical barriers (such as 

social environment), and five items clustering on factor 2 represent perceptual barriers (such as 

worries). [38] This corresponds to the broad dichotomous classification of adherence barriers 
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described in the NICE adherence guidelines. [39] In addition, our practical barriers are consistent with 

the seven key themes identified through a systematic review that assessed medication adherence 

barriers. [40]  

Different estimates are available to describe the implementation phase of pharmacotherapy. [32] In 

an acute treatment setting, such as short-term use of antibiotics, we selected the consecutive taking 

adherence as the most accurate estimate because it indicates the maximal exposure to the medication 

linked to an uninterrupted intake behaviour. In our study, taking adherence tended to overestimate 

medication adherence when, for example, participants prolonged their treatment over the official 

treatment end and then reached taking adherence values superior to 100%. Taking adherence was also 

not sensitive enough to identify patients who missed doses in the middle of the treatment and added 

them after the official treatment end. Similarly, with the correctly dosed days, the first and last 

treatment days tended to be erroneous with a twice-daily or thrice-daily regimen, which are common 

dosing frequencies with antibiotic agents. The reason is that patients who initiated the treatment 

correctly, but late, on the day of dispense, might not be able to take further doses on that day, which 

is labelled as “incorrectly dosed day”.  

Self-report adherence questionnaires tend to overestimate the intake behaviour. [15, 41] However, 

questionnaires are adequate to assess beliefs and concerns [42] such as medication adherence 

barriers. Once healthcare providers have detected medication adherence barriers, they may help to 

overcome them, for example, with tailored interventions in patients at risk. A couple of interventions 

were studied to improve medication adherence to oral AB therapies in controlled trials. Interventions 

included the dispensing of ABs from the emergency ward instead of handing out a prescription, [43] 

placing pharmaceutical pictograms on the package, [44] or sending a mobile phone text message 

reminder to patients [45], among others, and did not influence medication adherence. On the contrary, 

dispensing the correct number of doses [46] and a pharmacist-led educational intervention with a 

leaflet  [7] could significantly increase medication adherence. We assume that some interventions 

were unsuccessful because they did not target patients at risk for non-adherence and were not tailored 
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to the patient’s various needs. [47] Using a short questionnaire such as BIOTICA might help identify 

key themes of risk and tailor interventions accordingly. Thus, a tailored intervention might be more 

likely to be successful.  

Patient recruitment of this study started a couple of weeks before the start of the covid-19 pandemic 

and the initiation of governmental ordered lockdown regulations in Switzerland. The unique situation 

of a pandemic compromised our study in many ways. First, physicians and pharmacists were very 

engaged during the lockdown period with ensuring high-quality primary care and answering multiple 

questions of anxious patients. Study recruitment moved to the background to give way to urgent 

requirements. Second, patients were not willing to spend more time at the pharmacy/GP surgery than 

necessary in order to participate in a research study. Thus, recruiting was difficult.  

Patient’s medication adherence was surprisingly high in our study, independent of the treatment 

duration. There are several explanations for that observation, such as the fact that patients changed 

their behaviour because of study participation (“Hawthorn effect”), as they obtained greater attention 

and care. [48] This was confirmed during the follow-up telephone interviews when some patients 

mentioned that “being monitored” helped them adhere to the treatment. Also, adherence to a short-

term treatment against an acute infection might trigger a greater motivation to follow the treatment 

compared to a long-life treatment for a chronic illness. Further, the quantity and quality of information 

provided by pharmacists/GPs might have been more detailed than in usual care because of the study 

setting. Because healthcare providers had to explain the study’s purpose and procedure to the 

participants, including detailed information about the treatment, it is conceivable that they also 

emphasised medication adherence.  Finally, as many patients were at home during the course of AB 

treatment (home-office, short-time work), this might have affected the medication intake behaviour 

and eventually increased medication adherence rates. In any case, we were able to correlate 

adherence barriers to a very strict measure of adherence. 
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Nevertheless, the question of how much adherence is enough for a favourable clinical outcome is still 

unanswered. When considering the pharmacological properties of the AB agents that are linked to the 

clinical success, ABs are categorised into time-dependent agents and concentration-dependent agents. 

For the first class, time over the minimal inhibitory concentration (MIC) is essential to reach the clinical 

outcome and multiple intakes are necessary over the whole day, especially if the half-life is short, such 

as for beta-lactams. Consequently, taking and timing adherence are equally important. For the second 

class, the peak serum concentration is crucial for clinical success. The dosing frequency is less critical. 

Thus, taking adherence might be more important than timing adherence, especially for medicine with 

a long half-life. [49] Therefore, the final interpretation of isolated missed doses must be performed in 

light of the pharmacokinetic properties of an antimicrobial agent [48]. Their impact on the clinical 

endpoint cannot be derived from mathematical formulas, as ingenious they may be.  

We used a convenience sample size of 85 patients for our validation study. We expected to 

demonstrate a correlation of moderate effect size (correlation coefficient = 0.3) as reported in previous 

studies and powered the study accordingly.  [24, 25] Our target sample was big enough to ensure a 

subject-to-item ratio of at least five for the factor analysis [50]. Moreover, four items had a loading 

>0.6 for factor 1, which suggests that the sample size was sufficient for principal component analysis. 

[51] Ultimately, similar sample sizes have been used to validate adherence questionnaires using a 

convenient cohort of 60-70 patients. [52-54]  

Our 12-item version of the questionnaire aligns with similar tools made of 10-18 items. [25, 26, 55] A 

12-item questionnaire takes about five minutes to complete and is, therefore, a convenient tool to use 

in daily practice. [56] Moreover, the specificity of 75% to detect non-adherent individuals is in line with 

similar findings of 75% to 83%. [25, 57] However, the sensitivity of approximately 40% is rather modest. 

It is likely that the sensitivity and specificity analysis is more pronounced in a cohort with more 

variability in medication adherence rates, which was not the case in our population. However, this 12-

item questionnaire provides first hints as to whether a patient might be at risk for non-adherence when 
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two barriers or more are reported. Therefore, BIOTICA is a useful tool to decide whether a medication 

adherence intervention is necessary for a particular patient.  

In Switzerland, antibiotic consumption in outpatients is low, with 9.1 defined daily doses (DDD) per 

1.000 inhabitants per year, compared to the European average of 18.4 DDD per 1.000 inhabitants in 

2019. The most frequently prescribed antibiotics in Switzerland are beta-lactamase inhibitors (40%), 

tetracycline (14%), and macrolides (14%). [58] Thus, our study captured the most frequently prescribed 

antibiotics, with 31% of amoxicillin/clavulanic acid and 25% of doxycycline. We observed a marginal 

prescription of macrolides (3%). Our study participants suffered from urinary tract infections (31%) 

and skin infections (18%). The high consumption of doxycycline in our study might represent a seasonal 

effect. However, due to the covid-19 hygiene measures, few respiratory tract infections occurred 

during 2020 and therefore, the number and classes of ABs consumed are likely to differ from other 

years.  

We acknowledge some strengths of this study. First, we assessed medication adherence barriers 

immediately before initiated treatment. At this point, neither the physician nor the pharmacy staff 

could give additional information, so that barriers were not influenced. However, assessing medication 

adherence barriers before starting the treatment required some subjective projection about, for 

example, problems integrating the treatment into daily life or persistence. Although subjective, this 

reflection is crucial when healthcare professionals are to screen patients at risk for non-adherence at 

the point of medication dispense. Second, we used electronic monitoring to measure medication 

adherence. This is considered the gold standard in clinical trials because it delivers the most accurate 

results. [59] Third, we enriched medication adherence data with information from follow-up telephone 

interviews. By doing this, we ensured that missed doses were predominantly due to non-adherence to 

treatment (such as forgetfulness of intake) and not to the electronic device (such as having placed the 

device far from the medication). This approach allowed us to enrich medication adherence data with 

patient comments and, thus, calculate intake patterns as closely as possible to realities. Fourth, we 

selected the consecutive taking adherence to measure adherence, which is the most accurate estimate 
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to describe the maximum exposure to the antimicrobial agents. By doing this, we narrowed the criteria 

for being non-adherent and enhanced the sensitivity of our analyses. Fifth, we formulated certain 

items inversely so that “disagreeing” indicates a barrier. Thus, we eliminated answering fatigue 

without affecting the comprehensibility of items.  

We also acknowledge some limitations. First, we excluded ten patients who did not return the 

electronic device (6), had technical problems (4) or did not complete the questionnaire (1), which 

reduced our sample size. Nevertheless, our validation study with 61 complete data sets remains 

robust. Second, we cannot exclude selection bias, which is inherent for every observational study. 

However, we diminished this bias by advising the pharmacists/GPs to ask every eligible patient to 

participate. Fourth, our results might not be generalisable to different patient groups, linguistic regions 

or other countries. Our sample size was relatively small for a validation study and restricted to 

outpatients living in Northwestern Switzerland. Fifth, we did not control for social desirability bias. 

However, patients were allowed to complete the questionnaire at home and not in the study setting 

premises, which might have helped to overcome this bias. In future validation studies, additional 

questions, such as the Social Desirability Scale-17 [60], could be added to the tested scale to control 

for social desirability. Sixth, we did not assess changes in perceived medication adherence barriers 

during the treatment. Finally, we ignore what the prescribing physicians and the dispensing 

pharmacists told the patients about medication adherence barriers. It is conceivable that the 

information was more detailed than in usual care. Therefore, it is likely that even more medication 

adherence barriers are to be found in usual practice.  

In conclusion, we successfully developed a self-report 12-item questionnaire to assess medication 

adherence barriers to short-term oral antibiotic treatment in outpatients. The questionnaire’s score 

correlated with medication adherence estimates and had a sensitivity of 75% in detecting patients at 

risk for non-adherence. Assessing medication adherence barriers in daily practice might help identify 

patients at risk for non-adherence, tailor interventions to the patient’s needs and concerns, and finally, 

contribute to the appropriate use of antimicrobial treatments. By doing this, healthcare providers such 
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as community pharmacists or GPs might help ensure medication adherence in patients taking oral ABs 

and ultimately contribute to overcoming one of the six causes of antibiotic resistance.    
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Supplementary Material  

Supplement 1: Selection process of included studies 
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(n = 233) 

Records excluded, with reasons 
(n=201) 

 adherence to guidelines (n=10) 

 children <15 years (n=54) 

 letter to the editor, abstracts, 
commentary (n=7) 

 no barriers (n=58) 

 no unique oral antibiotic 
treatment (n=55) 

 not in English or German (n=4) 

 not in humans (n=8) 

 study protocol (n=5) 
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Full-text articles assessed for  
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CINHAL 

(n=31) 
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Supplement 2: Summary of barriers rated in the focus group discussion matched to the domains of the 
Theoretical Domains Framework (TDF) adapted by Allemann et al. [1] with references. 

TDF domain Identified barriers 

1) Knowledge 

 Not aware of the purpose of AB prescription [2], [FGD] 

 Prescribed AB is superfluous to treat my symptoms [3, 4]  

 Early discontinuation of treatment for any reason[2, 5-7]  

 No knowledge about the consequences of not taking the oral AB as prescribed 
[8]  [FGD] 

2) Skills 
 Swallowing difficulties [2, 6, 9] [FGD] 

 Difficulties with opening the packaging [3, 10] [FGD] 

3) Social/professional  role and 
identity 

 Trust in healthcare provider [2]  

4) Beliefs about  
capabilities 

 Perceived capability to fight the infection without antibiotics [2, 4]  

 Save some doses for the next time [7] [FGD] 

5) Beliefs about 
consequences 

 Belief that medication is harmful (e.g. toxic, trouble) [2, 3, 10] 

6) Intentions 
 No intentions to start the treatment in a timely manner [3, 10-12]  

 Voluntary omission of one or more doses [11]  

7) Memory, attention and 
decision process 

 Forgetfulness [2, 4, 6, 7, 9-11, 13]  

 Received information about the oral AB was difficult to understand [7]  

8) Environmental  context 
and resources 

 Difficulties to integrate AB intake into daily life (4 sub-items: holiday, time 
change, irregular working hours, difficulties matching intakes with meals [new 
FGD]) [3, 9, 11, 13, 14]  [FGD] 

 Difficulties matching the AB intake with meals  (2 sub-items: interval, 
duration) [6, 9, 14] [FGD]  

Regimen  pill burden (too many pills per day) [6]  

Adverse  events 
 Occurrence of adverse effects (2 sub-items: Diarrhea, no appetite) [2-4, 6, 7, 

12, 13, 15-20]  

Integration and 
coordination of care 

 Difficulty with accessing health care [2, 9, 13, 17] [FGD] 

Financial  aspects  High costs of antibiotics [9, 12, 21, 22] [FGD] 

9) Social influences 

 Trust in healthcare provider [2]  

 Support of caregivers and family [8] [FGD] 

 Scared what others think of me taking oral AB [2] 

10) Emotion 

 A feeling of shame/embarrassment [23]  

 Feeling of failure when having to take an antibiotic (new FGD) 

 Scared of allergies (new FGD) 

 Fear about side-effects [6, 7]  [FGD] 

 Fear about drug-drug interactions [3, 4, 11] 

11) Behavioural 
regulation  -  
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Supplement 3: Flow-chart of retrieving relevant medication adherence barriers to short therm oral antibiotic 
therapies in outpatients. Abbreviation: GD = Focus Group Discussion 
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Supplement 4: The self-report questionnaire (BIOTICA) [translated into English] 

Please rate to which extent the 15 statements apply to you by placing a cross after each statement for “strongly 
agree," "agree," "neutral," " disagree," or "strongly disagree." All questions refer to your current antibiotic therapy. 

 
strongly 
agree 

 

agree 
 

neutral disagree 
strongly 
disagree 

1. I know for what reason I have been prescribed an 
antibiotic. 

 

2. I have received sufficient information to implement the 
therapy with the antibiotic correctly. 

 

3. The information I received on the antibiotic was easy to 
understand. 

 

4. I find the antibiotic superfluous for the treatment of 
my current ailments. 

 

5. I will take the first dose of the antibiotic today.  

6. I have difficulty swallowing tablets even with a glass of 
water. 

 

7. I know the consequences for my health if I do not take the 
antibiotic correctly. 

 

8. I will stop therapy earlier than prescribed.  

9. I may forget to take one or more doses of the antibiotic.  

10. I may deliberately skip taking one or more doses of the 
antibiotic. 

 

11. I can easily incorporate the antibiotic treatment into my 
daily routine (e.g. combine it with activities). 

 

12. I trust the prescribing doctor.  

13. My environment (family, friends, caregivers) supports me 
during the antibiotic treatment. 

 

14. I worry about side-effects  

15. I worry about drug-drug interactions  

Thank you for answering the questions  
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Supplement 5: Association between consecutive taking adherence and demographic variables, with 
corresponding effect size (w:  Mann-Whitney-U-Test, chi2: Kruskal-Wallis-Test, r: Spearman correlations).  

 Consecutive taking  
adherence [%] 

effect size p-value 

Variables Mean (SD) Median (IQR)   
co-medication     

yes (n=35) 87 (±25) 100 (32) 
w: 353 0.57 

no (n=22) 94 (±19) 100 (5.25) 
education     

primary (n=7) 98 (21) 100 (3.5) 
chi2: 0.87 0.64 secondary (n=28) 85 (28) 100 (38) 

tertiary (n=24) 93 (19) 100 (7) 
symptoms     

yes (n=51) 89 (21) 100 (18) 
w: 76.0 0.010 

no (n=5) 107 (15) 100 (0) 
sex     

female (n=35) 91 (21) 100 (18) 
w: 398 0.36 

male (n=26) 85 (29) 100 (26) 
working     

yes (n=40) 88 (27) 100 (29) w: 422 0.71 
no (n=20) 89 (20) 100 (14) 

living alone     
no (n=49) 89 (25) 100 (9) 

w: 286 0.89 
yes (n=12) 87 (22) 100 (30) 

therapy duration (in days)     
age (in years)   r: -0.27 0.03 
   r: -0.03 0.78 
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Project B1 - Short summary 

Project B1 addresses the fourth aim of this thesis, “identify eligible target groups for pharmacy-based 

chlamydia testing”. Pharmacy-based chlamydia testing was seen as an appropriate addition to existing 

sexual and reproductive healthcare services by clinicians and researchers and was feasible for 

consumers and pharmacists. However, to plan such a test and treat service, an eligible target group 

must be identified based on local epidemiological data. Therefore, Project B1 aimed to identify eligible 

target groups for pharmacy-based chlamydia testing living in Switzerland. A systematic literature 

search revealed that identified risk groups were difficult to reach for a pharmacy-based screening 

service due to their unique situation within society (i.e. undocumented legal status, incarceration). 

Furthermore, gaps in the Swiss body of literature were identified in terms of missing data regarding 

emergency contraception users. Thus, more studies are needed to identify eligible target groups for a 

pharmacy-based chlamydia screening service, such as EC users.  
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Abstract: In many countries, community pharmacies provide sexual-health-related services to limit
the spread of sexually transmitted infections (STIs), including chlamydia testing. To identify suitable
target groups for pharmacy-based chlamydia testing in Switzerland, we aimed to assess chlamydia
prevalence, identify risk groups, and delineate screening strategies. We conducted a systematic
literature search up to December 2019 in PubMed, EMBASE, and Web of Science, according to the
PRISMA guidelines, using as keywords “chlamydia”, “screening”, and “Switzerland”. Two researchers
screened the title, abstract, and full-text article and assessed the methodological quality. The literature
search generated 108 hits, and nine studies were included. Chlamydia prevalence ranged between 0.8
and 12.8%. Most frequently affected were undocumented women undergoing voluntary termination
of pregnancy (12.8%, 95% CI: 8.4–18.9), HIV-positive men who have sex with men (10.9%, 95% CI:
9.2–17.6), and adult offenders (6.5%, 95% CI: 3.2–9.0). Systematic screening was suggested for the first
two risk groups and women suffering a miscarriage. To conclude, chlamydia infections are prevalent
in Switzerland, but the identified risk groups are difficult to reach for a pharmacy-based testing
service. More studies are needed to identify suitable target groups, including customers seeking sexual
health services, particularly emergency contraception users who already receive counselling for STIs
at community pharmacies.

Keywords: chlamydia; screening; pharmacy; Switzerland

1. Introduction

In many countries, community pharmacies offer sexual health-related services including the
provision of emergency contraception, regular hormonal contraception and condoms, and dispensing
of misoprostol for medical abortion [1]. Some countries have also evaluated pharmacy-based testing
for sexually transmitted infections (STIs) such as human immunodeficiency virus (HIV) and chlamydia
infections to limit the spread [1,2]. So far, England has been the only country that has implemented
pharmacy-based chlamydia testing into a national chlamydia-screening programme [3]. A systematic
review and meta-analysis showed a pooled chlamydia positivity rate of patients screened in community
pharmacies of 8.1% (95% CI: 7.3–8.9%), mainly consisting of emergency contraception (EC) users [4].
EC users were also at increased risk for chlamydia infections in a Scottish family planning clinic,
where EC users under 24 years had a chlamydia prevalence rate of 7.6% [5]. EC users fulfil many
risk factors [6], which may include young age (<25 years), being female, having a new sexual partner,
having more than one sexual partner, prior STI, and inconsistent use of condoms [7].
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Pharmacy-based testing for sexually transmitted infections focused primarily on chlamydia
because it is the most frequently sexually transmitted infection (STI) in high-income countries,
including Switzerland [8,9]. Nationally, chlamydia infections peak in women aged 15–24 years and in
men aged 25–34 years [9]. The infection is asymptomatic in up to 95% of affected women and more
than 50% of affected men [10]. If untreated, chlamydia can clear spontaneously, persist, or ascend
to the upper genital tract, where it can cause pelvic inflammatory disease (PID) [11]. PID can lead
to scarring in fallopian tubes, which is a contributing factor for chronic pelvic pain, tubal infertility,
ectopic pregnancy in women, and epididymitis in men [7,10]. The American Centre for Disease Control
and Prevention recommends annual chlamydia screening of sexually active women below 25 years
of age and older women at increased risk of infection [12]. The Swiss Federal Office of Public Health
did not adopt this recommendation. According to the current Swiss guidelines, chlamydia testing is
indicated when symptoms occur, another STI is diagnosed, the partner has a confirmed STI, before
termination of pregnancy (ToP), and before inserting an intrauterine device [13].

Swiss community pharmacies may increase access to chlamydia testing, as they have long
opening hours, widespread locations, and pharmacists who are seen as professional and competent
providers [14,15]. Thus, we aimed to identify suitable target groups for pharmacy-based chlamydia
testing according to the Swiss prevalence data. We conducted a systematic literature search to determine
chlamydia prevalence rates, identify risk groups, and delineate chlamydia-testing strategies.

2. Materials and Methods

2.1. Search Method

We performed a systematic literature search according to the PRISMA guidelines [16]. Three
electronic databases, PubMed, EMBASE, and Web of Science were searched up to 17 December 2019.
The search was restricted to humans, with no language restrictions. The search strategy combined
the following terms: chlamydia [MeSH] OR Chlamydia trachomatis [MeSH] OR chlamydia infection
[MeSH] AND screening OR mass screening [MeSH] OR testing OR diagnosis AND Switzerland [MeSH]
OR Swiss (Appendix A).

2.2. Study Selection and Data Collection

The search results were merged into Endnote X9 and duplicates removed. Studies reporting
on exclusive Chlamydia trachomatis screening in Switzerland were included. Exclusion criteria were
reporting on STIs in general, on a diagnostic test procedure, on Chlamydia trachomatis in animals, the
use of official register data, congress abstracts, and letters to the editor. Two independent reviewers
(M.H., I.A.) screened the title, abstract, and full-text article. Bilateral discussions resolved discrepancies.
Data extraction comprised study design, venue of testing, analytical sample, analytical test, participation
rate, chlamydia prevalence, authors’ conclusions, and patients’ characteristics such as gender and mean
age. We disregarded a subgroup of female prisoners in one study as only 20 women were recruited
compared to 214 men [17].

2.3. Quality Assessment

We assessed the methodological quality and the risk of bias of the included studies with the U.S.
National Institutes of Health’s quality assessment tool for observational cohort and cross-sectional
studies [18]. Researchers (M.H., I.A.) answered each item with “yes”, “no”, or “not applicable (N/A)”.
(Appendix B). A score adapted from Sommer et al. [19] was created to categorise the methodological
quality into good, fair, and poor. Items answered with “yes” were awarded one point, while items
answered with “no” or “not reported” got zero points. The sum was divided by the number of
items answered with “yes”, “no”, or “not reported”, disregarding “N/A” answers. Depending on the
score, the quality was good (score 0.75–1), fair (score 0.5–0.75), or poor (score < 0.5). A participation
rate of eligible individuals was calculated, with the number of individuals enrolled in the study as

Project B1 - Chlamydia review

104

haamel00
Rectangle



Int. J. Environ. Res. Public Health 2020, 17, 9389 3 of 13

the numerator, and the number of eligible individuals asked to participate as the denominator. No
response rate was calculated for studies where the required numbers were not reported.

2.4. Statistical Analysis

Prevalence data and the 95% confidence interval (CI) were used as reported in the included article.
We calculated 95% CI using the prop. test in RStudio (version 1.1.463, Boston, MA, USA) when it was
missing in the study [20].

3. Results

Of the 108 retrieved records, 78 remained after removing duplicates. Of these, 69 were excluded
because they did not meet the inclusion criteria based on the title and abstract. The full text of nine
articles was examined. Two of these were excluded because they did not fulfil the inclusion criteria.
Two additional studies were identified by checking the reference lists [21,22]. Finally, nine studies
contributed to the review (Figure 1).
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Figure 1. The selection process of the included articles.

In total, 6049 people received chlamydia screening. Studies took place in different language regions
including francophone regions only (n = 6) [17,21,23–26], francophone and germanophone regions
(n = 1) [27], and multiple language regions by means of national networks (n = 2) [22,28]. One study
examining Swiss men as part of mandatory army recruitment was conducted at the population level,
whereas eight studies targeted specific risk groups. Recruitment sites were university hospitals [21,26],
outpatient clinics [27,28], private medical practices [22], an army recruitment centre [23], a community
mobile care unit [25], cantonal sexual health network centres [27], and detention facilities [17,24].
Table 1 summarises the characteristics of the included studies.

Project B1 - Chlamydia review

105

haamel00
Rectangle



Int. J. Environ. Res. Public Health 2020, 17, 9389 4 of 13

Table 1. Summary of the included studies, in alphabetical order by the first author.

Author,
Year Location Population; Venue Sex; Mean Age in

Years (S.D.) Specimen; Testing Method
Main Findings (Study Design, no. of Participants (% of
Females if Applicable), Chlamydia Prevalence (%),
Response Rate, Authors’ Conclusions)

Quality
Assessment

Bally, 2015
[27]

Canton:
Vaud, Valais

Sexually active patients < 30 years; centres
of the cantonal public sexual health
networks (n = 13) and infection disease
outpatient clinics (n = 2)

W/M; 21.4 (N.R.)

First-void urine or self-applied low vagina swab
for women according to their preferences; NAAT:
PCR analysis with a commercial kit (Roche
Diagnostics, Switzerland) or an in house
validated test

Cross sectional study with 2455 participants (77% females);
overall prevalence: 5.5% (95% CI: 4.6–6.4),
W: 5.9% (CI: 4.8–7.0); M: 3.9% (CI: 2.3–5.5); response rate:
85%; opportunistic chlamydia testing is feasible
and acceptable.

good

Baud, 2011
[21] Lausanne

Women with an acute miscarriage (S.G.) or
an uneventful pregnancy (C.G.); attending
the emergency gynaecology ward or labour
ward at the university hospital

W;
S.G.: 33.3 (6.1)
C.G: 31.5 (5.0)

Cervicovaginal swab, placenta, and serum;
Placenta and cervicovaginal swab: NAAT:
TaqMan real-time PCR analysis. Serum: tested for
IgG and IgA using the Ridascreen IgG/IgA kit
(R-biopharm, Darmstadt, Germany)

Cohort study with 386 participants; S.G.: 4.0% (CI: 1.5–9.6),
C.G.: 0.8% (CI: 0.1–3.0); response rate: N.R.; women
suffering a miscarriage should be screened for chlamydia
to prevent a recurrence.

fair

Baud, 2008
[23] Lausanne Swiss recruits; the medical entrance

examination at the Army recruitment centre
M;
20.6 (1.4)

First-void urine; NAAT: TaqMan real-time PCR
analysis and genotyping of positive samples
using ompA sequencing

Cross-sectional study with 517 participants; 1.2%
(CI: 0.4–2.5); response rate: N.R.; chlamydia prevalence
was extremely low in Swiss male recruits. Further research
is required.

fair

Dang, 2009
[28] nationwide

HIV-positive MSM enrolled in the SHCS
having had unprotected anal intercourse in
the past two years or symptoms of proctitis;
outpatient clinics

M; median: 42 (N.R.)
Anal swab taken by study physician; NAAT:
TaqMan real-time PCR. Genotyping of positive
samples using ompA

Cross-sectional study with 147 participants;
10.9% (95% CI: 6.2–17.6); response rate: N.R.; routine
anorectal chlamydia screening is suggested if unprotected
intercourse is reported.

fair

Haller, 2011
[24] Geneva Juvenile offenders (>15 years); a juvenile

detention facility
M;
16.2 (0.9)

First-void urine; NAAT: PCR analysis using Abott
CT/NG reagent (Abott Molecular Diagnostics,
Des Plaintes, IL, USA)

Cross-sectional study with 50 participants, 2% (CI: 0.0–6.0);
response rate: 85%; results do not support
systematic screening.

fair

Jackson,
2010 [25] Geneva

Patients (18-50 years) with no legal
residency permit or health insurance; a
community Mobile Care Unit

M/W;
32.4 (8.0)

First-void urine; NAAT: PCR analysis using Abott
CT/NG reagents (Abott Molecular Diagnostics,
Des Plaintes, IL, USA)

Cross-sectional study with 313 participants (78.4% females);
overall prevalence: 5.8% (CI: 3.2–8.3), M: 4% (CI: 1.3–10.6),
W: 6.5% (CI: 3.7–11); response rate: 82%; access to testing
should be ensured for this vulnerable population at risk.

fair

Paget, 2002
[22] nationwide

Patients < 35 years having a first pregnancy
consultation (S.G.) or a routine check-up
(C.G.), private gynaecology practices

W; S.G. (median): 29
(N.R.)
C.G. (median): 27
(N.R.)

Cervical swab; NAAT: LCR assay analysis (LCX,
Abott Laboratories, Chicago, IL, USA)

Cross-sectional study with 1589 participants; S.G.: 1.4%
(CI: 0.7–2.3), C.G.: 2.9% (CI: 1.8–4.2); response rate: N.R.;
prevalence studies are important to assess chlamydia
prevalence in addition to official laboratory reports, which
underestimate the frequency of infections.

fair

Steiner, 2010
[17] Geneva Inmates (18–35 years); at a Swiss remand

prison M; 26.4 (6.4)
First-void urine; NAAT: PCR analysis using Abott
CT/NG reagents (Abott Molecular Diagnostics,
Des Plaintes, IL, USA)

Cross-sectional study with 214 participants; 6.5%
(CI: 2.3–9.9); response rate: 80%; inmates are at particular
risk for chlamydia infections and widespread surveillance
is recommended.

good

Wolff, 2008
[26] Geneva

Undocumented (S.G.) and documented
(C.G.) women were undergoing voluntary
ToP, the university hospital

W;
S.G.: 28 (5.5)
C.G.: 28.2 (7.5)

Cervical swab; NAAT: PCR analysis (test not
further specified)

Cohort study with 378 participants; S.G.: 12.8%
(CI: 8.4–18.9), C.G.: 4.4% (CI: 2.1–8.4); Response rate: S.G.
(69%) and C.G.: (85%); Systematic screening among
undocumented women undergoing ToP should be
considered and access should be ensured.

fair

C.G.: control group; LCR: ligase chain reaction; MSM: men who have sex with men; NAAT: nucleic acid amplification tests; no.: number N.R.: not reported; PCR: polymerase chain
reaction; S.D.: standard deviation; S.G.: study group; SHCS: Swiss HIV Cohort Study.
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3.1. Study Population

Studied populations consisted of HIV positive men who have sex with men (MSM) [28],
offenders [17,24], recruits [23], undocumented immigrants [25,26], young patients attending a cantonal
sexual health network centre [27], and women seeking gynaecological care [21,22,26]. The latter included
women at their first pregnancy consultation [22], regular check-up [22], having a miscarriage [21],
undergoing voluntary termination of pregnancy (ToP) [26], or having an uneventful pregnancy [21].
Overall, the participants’ mean age ranged from 16 to 42 years [24,28]. Within comparable risk groups,
participants differed in age, with adolescent offenders being 10 years younger than adult offenders
(mean: 16.2 years vs. 26.4 years), and in origin, with adolescent offenders being more frequently from
European countries compared to adult offenders (60% vs. 31.6%) [17,24]. Moreover, women seeking
gynaecological care were on average > 25 years of age. Their origin differed in that 87% of women
attending a first pregnancy consultation were Swiss compared to 99.4% of undocumented women
undergoing ToP were non-European [22].

3.2. Chlamydia Prevalence

Chlamydia prevalence rates ranged from 0.8 to 12.8% (Figure 2). The highest rates were found
among undocumented women undergoing ToP (12.8%, CI: 8.4–18.9), HIV-positive MSM (10.9%;
CI: 6.2–17.6), male offenders (6.5%; CI: 3.2–9.9), undocumented immigrants (5.8%, CI: 3.2–8.3), and
sexually active attendees of a cantonal sexual health network (5.5%, CI: 4.6–6.4) [17,25–28]. Those
populations were at higher risk for chlamydia infections compared to nationally representative samples
of women aged 18–26 living in four European countries with pooled chlamydia point estimates of
3.6% (CI: 2.4–4.8) (Figure 2) [29]. The lowest chlamydia rates were found among women having an
uneventful pregnancy (0.8%; CI: 0.1–3.0), Swiss recruits (1.2%; CI: 0.4–2.5), and women attending a
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Figure 2. Forest plot of chlamydia prevalence from retrieved studies, with indication of the studied
populations in Switzerland. The reference line at 3.6% represents the pooled chlamydia prevalence
from nationally representative samples of women aged 18–26 years of four European countries assessed
between 2004–2011 (3.6%, CI: 2.4–4.8). [29].

Project B1 - Chlamydia review

107

haamel00
Rectangle



Int. J. Environ. Res. Public Health 2020, 17, 9389 6 of 13

3.3. Recommendations for Chlamydia Testing

In five included articles, the authors suggested specific chlamydia testing strategies among studied
risk groups. Systematic chlamydia screening was suggested in women suffering a miscarriage [21],
in HIV-positive MSM if unprotected anorectal intercourse was reported [28], and in undocumented
women undergoing voluntary ToP [26]. Widespread surveillance among adult offenders [17] and no
systematic screening among juvenile offenders was recommended [24].

4. Discussion

Nine studies assessed exclusive chlamydia prevalence in Switzerland and reported rates between
0.8 and 12.8%. Only one study was conducted at the population level, targeting Swiss men at the
mandatory army recruitment day, whereas eight studies focused on specific risk groups. However,
there is a lack of data on chlamydia prevalence rates among young, sexually active women living in
Switzerland at the population level. Consequently, comparison of Swiss data with the pooled point
estimates of nationally representative samples from four European countries of sexually active women
aged 18–26 years of 3.6% (CI 2.4–4.8) is futile [29].

Six studies were conducted in the French-speaking part of Switzerland. This might indicate
that regional differences exist regarding the awareness of chlamydia as a public health burden with
francophone researchers and clinicians being more proactive. Whether some regions test more frequently
for chlamydia compared to others is not inferable from published surveillance data. However, Schmutz
et al. showed that, in a Swiss canton (Basel-Stadt), the number of performed chlamydia tests increased
between 2002 and 2010 from 1395 to 3169. In parallel, the chlamydia positivity rate remained stable,
indicating an increase in awareness [30].

According to our results, risk groups for chlamydia infections living in Switzerland include
undocumented women undergoing ToP, HIV-positive MSM, offenders, undocumented immigrants,
and young (<30 years) sexually active attendees of cantonal sexual health centres. Researchers explicitly
recommend screening for three risk groups, including undocumented women undergoing ToP, women
suffering a miscarriage, and anorectal testing among HIV-positive men reporting unprotected sexual
intercourse. However, these risk groups are difficult to reach with a community pharmacy. First,
women undergoing ToP or suffering a miscarriage are primarily cared for by their gynaecologists and
offenders do not attend community pharmacies due to incarceration. Second, information such as
sexual orientation is commonly unknown to pharmacists as well as HIV status, if no specific HIV
treatment is listed in the medication history. Third, the legal status of customers, such as undocumented
women, is commonly unknown to pharmacists. Although pharmacists have a pledge of secrecy and are
therefore not allowed to report an illegal status to the police or migration office, undocumented women
might be afraid to reveal their legal status to pharmacy staff upon asking. Further, undocumented
individuals have the right to obtain health insurance in Switzerland. However, chlamydia tests are
quite expensive (approx. EUR 90), and even undocumented individuals with health insurance must
take a part of the costs by themselves. The fear of revealing their legal status and the healthcare costs
make undocumented individuals hard to target through pharmacy-based testing service.

However, Bally et al. observed prevalence rates up to 5.9% among young (<30 years), sexually
active women attending a sexual health network centre. A generalisation of these results suggests that
young women seeking pharmacy-based sexual health services are likely to be affected by chlamydia.
Today, Swiss pharmacists regularly counsel EC users on the risk of getting an STI while having
unprotected sexual intercourse [31]. However, no data exist on how often Swiss EC users suffer from
chlamydia infections. Thus, more studies are needed to determine prevalence rates in EC users and
whether this group would profit from a pharmacy-based chlamydia testing service.

All included studies used nucleic acid amplification tests (NAATs) to detect chlamydia. NAAT is the
gold standard according to CDC recommendations because of its superior sensitivity (80% to above 90%)
and specificity (97–99%) compared to other test methods. [32,33] Most of the available NAAT tests are
FDA cleared for the analysis of first-void urine samples and vaginal swabs. However, a test performed
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in a first-void urine sample from women detects up to 10% fewer chlamydia infections compared
to vaginal or endocervical specimens. Additionally, the use of alternative testing methods such as
direct fluorescent antibody tests, enzyme immunoassay tests, and serological tests is discouraged,
because none of these tests is as sensitive or specific as NAATs [32]. Although the gold standard
NAATs were used to detect chlamydia infections in our included studies, some infections might have
remained undetected when, for example, women could choose between a first-void urine sample and a
vaginal swab.

The only Swiss population-based study targeting recruits observed a very low chlamydia prevalence
of 1.2% (CI: 0.4–2.5) compared to the pooled rate of 3.5% among four European countries [29]. The reasons
for this difference might be that chlamydia infections in Swiss men peak at a higher age (25–34 years),
while the targeted recruits had a mean age of 20.6 years. Moreover, this study was published in 2008,
and extrapolation of the results is erroneous as chlamydia notification rates kept increasing over the
past decade.

However, many industrialised countries including Australia, Canada, France, Malta, UK, and USA
follow the CDC guidelines of opportunistically screening for chlamydia in sexually active women or both
genders in the high-risk age group, or encouraging extensive testing such as Sweden. The worldwide
prevalence of chlamydia at population level has been estimated at 2.9% (95% CI: 2.4–3.5) and specifically
for Europe at 2.7% (95% CI: 1.9–3.6) [34]. In high-income countries such as Europe, chlamydia infections
are most prevalent among young heterosexual adults with estimates of 3.6% (95% CI: 2.4–4.8) in women
and 3.4% (95% CI: 1.9–5.2) in men aged 26 years or less at population level, and among MSM attending
sexual health clinics [8,29]. In MSM, chlamydia positivity rates ranged from 2–5% for urethral and 6–9%
for rectal infections [8]. A recently conducted cluster randomised controlled trial in rural Australia
showed that a screening intervention could not significantly reduce the chlamydia prevalence in the
intervention group (5.0 to 3.4%) compared to the control group (4.6 to 3.4%) [35]. Compared to the
reported numbers, our prevalence results between 0.8–12.5% in Switzerland are not far away from the
realities of other countries (prevalence reported between 2.9–9.0%). Reasons for similar findings are
that, first, a large percentage of people infected with chlamydia are asymptomatic [10]. Second, some
diagnostic methods have inadequate sensitivity below 80%; third, there is a large percentage of people
who self-medicate, which delays testing [33].

Most of the identified risk groups in our review have also been the subject of studies in other
countries. For example, juvenile offenders in the United States had higher chlamydia prevalence
rates compared to Switzerland (USA: 5.9–14.4% vs. CH: 2.0%) [24,35]. Similarly, pregnant women in
the Netherlands were at a higher risk of chlamydia infection (NL: 3.9% vs. CH: 0.8–1.4%] [21,30,36].
Conversely, MSM in California had a lower prevalence rate of anorectal chlamydia infections compared
to their Swiss peers (USA: 7.9% vs. CH: 10.9%) [28,37]. However, in Switzerland, the study population
was restricted to HIV-positive men, which might partly explain the discrepancy.

Multiple infections next to chlamydia are also observed in different populations. In a high-school
population, co-infections with N. gonorrhoea (NG) occurred between 10–40% of the students [36].
In Switzerland, a co-infection rate of 32.5 and 23.6% for chlamydia and NG in women and men,
respectively, has been reported by the University Hospital of Geneva [37]. Thus, individuals with
chlamydia infections should also be screened for other STIs, including gonorrhoea, syphilis, HIV, and
checked for the hepatitis B vaccination status [7].

Our study has several strengths. First, this is the first comprehensive collection of chlamydia
point estimate studies in Switzerland, providing an overview of prevalence rates in Switzerland.
Second, we focused on exclusive chlamydia screening studies and excluded those assessing a wide
range of STIs. Although addressing all primary pathogens causing STIs would have been interesting
because they include bacteria (Neisseria gonorrhoea, Treponema pallidum, chlamydia), parasites
(Trichomonas vaginalis), and viruses (HIV, herpes virus—HSV, and Papilloma virus—HPV), this would
have gone beyond the scope of identifying target groups for a pharmacy-based chlamydia testing service.
By narrowing the focus, we aimed to collect data on patients most at risk for chlamydia infections and
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not for other STIs that might peak in a higher age class or in different risk groups. Third, interpreting
Swiss studies within the context of international studies allowed us to detect shortcomings in the Swiss
body of literature such as nationally representative population-based studies among women aged
15–24 years, and data regarding EC users. Fourth, we calculated a response rate for five of the nine
included studies that ranged from 69 to 85%, which is remarkably high compared to the return rates of
chlamydia self-test kits (12–51%) [4].

We acknowledge some limitations. First, we did not search for grey literature. However, we
doubt that we missed extensive population-based studies or studies targeting pharmacy consumers
that would have notably changed our conclusions. Second, six of nine studies were conducted from
2000 to 2010, when chlamydia notification rates were five times lower than today. Consequently, the
results from these studies could not reflect the current situation of chlamydia infections in Switzerland.
The absence of more recent studies underlines the fact that the body of literature is scarce in Switzerland
and that more studies, including RCTs, are needed to specify the current guidelines concerning
high-risk populations. This has been done by Catarino et al. who performed a retrospective analysis
of chlamydia infections at the University Hospital of Geneva and suggested that chlamydia testing
should be offered to young adults in high-risk settings such as the general emergency department and
gynaecological consultations [37]. Third, all included studies were cross-sectional studies or cohort
studies, with a poor level of evidence (evidence level 4) [38]. To add evidence to the body of literature,
a pooled estimate of Swiss chlamydia prevalence would have been desirable. However, the studies
were conducted in very heterogeneous populations, making a meta-analysis pointless. Thus, in the
future, more robust study designs such as randomised controlled trials are needed to demonstrate the
effectiveness of chlamydia testing among high-risk groups regarding health and economic outcomes in
Switzerland with respect to the increasing threat of antimicrobial resistance.

5. Conclusions

Chlamydia infections are prevalent in Switzerland and in rates comparable to European
countries. However, due to their unique situation, identified risk groups are difficult to reach via
pharmacy-based testing services. The extrapolation of some findings suggests that customers seeking
sexual-health-related services in community pharmacies might also be frequently affected by chlamydia.
Thus, more studies are needed to identify suitable target groups for pharmacy-based chlamydia testing
in Switzerland, including customers seeking sexual health-related services. In particular, women
requesting EC already receive counselling about the risk of getting an STI during unprotected sexual
intercourse. This counselling could be used as an opportunity to recommend chlamydia testing, if
needed. Future approaches to identify target risk groups might include chlamydia prevalence testing
among EC users attending community pharmacies. Further, to reinforce the pharmacist new role as
gateway to health care [39], further pharmacy-based services might be developed to target individuals
at particular risk for chlamydia infections in Switzerland such as individuals with multiple infections
including HIV or hepatitis C.
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Appendix A

Table A1. Search strategy.

Database Search Terms

PubMed chlamydia [MeSH Terms]
chlamydia trachomatis [MeSH Terms]
chlamydia infections [MeSH Terms]
1 OR 2 OR 3
screening [all Fields]
mass screening [MeSH Terms]
testing [all Fields]
diagnosis [Subheading]
diagnosis [all Fields]
5 OR 6 OR 7 OR 8 OR 9
Switzerland [MeSH Terms]
Swiss [all Fields]
11 OR 12
4 AND 10 AND 13
limit 14 to human

EMBASE chlamydia [Emtree]
chlamydia trachomatis [Emtree]
chlamydia infection *
1 OR 2 OR 3
Screening [Emtree]
testing
diagnosis [Emtree]
5 OR 6 OR 7
Switzerland [Emtree]
Swiss [Emtree]
8 OR 9
4 and 8 and 11
limit 12 to human

Web of Science 1. chlamydia *
2. testing *
3. screening
4. 2 OR 3
5. Switzerland
6. Swiss
7. 5 OR 6
8. 1 AND 4 AND 7
9. limit 8 to human

* Terms entered with an asterisk at the end to identify various endings.

Project B1 - Chlamydia review

111

haamel00
Rectangle



Int. J. Environ. Res. Public Health 2020, 17, 9389 10 of 13

Appendix B

Table A2. Quality assessment.

Criteria Bally,
2015

Baud,
2011

Baud,
2008

Dang,
2009

Haller,
2011

Jackson,
2010

Paget,
2002

Steiner,
2010

Wolff,
2008

1. Was the research question or objective of this paper clearly stated? yes yes yes yes yes yes yes yes yes

2. Was the study population clearly specified and defined? yes yes yes yes yes yes yes yes yes

3. Was the participation rate of eligible persons at least 50%? yes NR NR NR yes yes NR yes yes

4. Were all subjects selected or recruited from the same or similar populations
(including the same time period)? Were inclusion and exclusion criteria for being
in the study prespecified and applied uniformly to all participants?

yes yes yes yes yes yes yes yes no

5. Was a sample size justification, power description, or variance and effect
estimates provided? no no no no yes no no yes no

6. For the analyses in this paper, were the exposure(s) of interest measured prior to
the outcome(s) being measured? NA NA NA NA NA NA NA NA NA

7. Was the time frame sufficient so that one could reasonably expect to see an
association between exposure and outcome if it existed? NA NA NA NA NA NA NA NA NA

8. For exposures that can vary in amount or level, did the study examine different
levels of the exposure as related to the outcome (e.g., categories of exposure, or
exposure measured as a continuous variable)?

NA NA NA NA NA NA NA NA NA

9. Were the exposure measures (independent variables) clearly defined, valid,
reliable, and implemented consistently across all study participants? yes NA yes yes no NR NR NR NA
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Table A2. Cont.

Criteria Bally,
2015

Baud,
2011

Baud,
2008

Dang,
2009

Haller,
2011

Jackson,
2010

Paget,
2002

Steiner,
2010

Wolff,
2008

10. Was the exposure assessed more than once over time? NA NA NA NA NA NA NA NA NA

11. Were the outcome measures (dependent variables) clearly defined, valid, reliable,
and implemented consistently across all study participants? yes yes yes yes yes yes yes yes yes

12. Were the outcome assessors blinded to the exposure status of participants? NA NA NA NA NA NA NA NA NA

13. Was loss to follow-up after baseline 20% or less? no NA NA NA NA NA NA NA NR

14. Were key potential confounding variables measured and adjusted statistically for
their impact on the relationship between exposure(s) and outcome(s)? yes yes yes NA no yes yes yes yes

Score (yes = 1, no = 0) 0.78 0.71 0.75 0.71 0.75 0.75 0.71 0.88 0.62

Quality rating (good, fair poor) good fair good fair good good fair good fair

NR = not reported, NA = not applicable
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Project B2 - Short summary 

Project B2 addresses the fourth aim of this thesis, “identifying facilitators and barriers to STI 

counselling during emergency contraception consultations”. International guidelines recommend 

assessing all emergency contraception users according to their STI risk and advice them on appropriate 

testing. An optional counselling point on the official Swiss emergency contraception protocol reflects 

this recommendation. However, we do not know whether pharmacists address this optional 

counselling point during daily practice as well as their facilitators and barriers. In project B2, a focus 

group discussion with 12 pharmacists revealed that all interviewed participants addressed the risk for 

STIs during emergency contraception consultations. Their facilitators (i.e. customer’s young age, no 

contraception applied or condom use, changing sexual partners) are as well risk factors for chlamydia 

infections – the most frequently reported STI in Switzerland. Thus, pharmacists emphasise STIs 

counselling in those most at risk. Whether these qualitative findings are valid for a larger sample of 

pharmacists was investigated in a subsequent simulated patient study (project B3).   
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Pharmacist's view on addressing the risk of sexually transmitted infections during 

an emergency contraception consultation – A focus group discussion 

 

Background and objective 

Since 2002, access to emergency contraception (EC) was deregulated and can be dispensed as 

pharmacists only medicine in Switzerland. Increased access to EC did not lead to increased sexual risk 

behaviour among EC users. [2, 3] However, chlamydia infections kept increasing during the past two 

decades and represent the most frequently reported STI in Switzerland. [4]. In particular, EC users are 

at risk for chlamydia infections due to their young age and inconsistent use of barrier contraception. 

[2, 5] Prevalence rates as high as 7.6% to 9.1% were reported. [6, 7] Therefore, the "Faculty of Sexual 

and Reproductive Healthcare of the Royal College of obstetricians and gynaecologists (FSRH)" 

recommends assessing all EC users according to their risk of STIs and offer appropriate testing or advice 

on where to access testing. In comparison, the official Swiss EC protocol contains an optional 

counselling point about the risk of contracting an STI. Thus, we aimed to assess whether pharmacists 

address the risk of STIs and identify their facilitators and barriers to STI counselling during EC 

consultations with emphasis on chlamydia.  

Setting and method 

Community pharmacists belonging to the pharmaceutical care research group's local network were 

invited by phone call in February 2018 to participate in the FGD. The only inclusion criterion was to be 

experienced in dispensing EC in community pharmacies. Two researchers (MH, NW) developed a semi-

structured interview guide with open-end questions and voting options regarding (i) contact points for 

STI counselling in daily practice, (ii) facilitators and barriers towards addressing the risk of STIs during 

EC consultations, and (iii) ideas for amendments to the official Swiss EC protocol. Voting with red and 

green cards was used. Consensus was reached when all but one participant (92%) agreed on a voting. 

The FGD was audio-recorded and minuted by two research assistants (NW, HS). Participants gave their 
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consent for the audio recording at the beginning of the FGD. The discussion was transcribed verbatim, 

analysed (NW), and checked for accuracy (MH). Inductive data analysis was performed using MAXQDA. 

[8] The study was reported according to the "consolidated criteria for reporting qualitative research 

(COREQ)" guidelines. [9] Participants received a compensation of 50 Swiss francs.  

Results 

The FGD was conducted on March 20, 2018, in the premises of the University of Basel and led by MH 

and IA. Twelve community pharmacists participated, nine were female (75%), age ranged from 26 to 

59 years, and their work experience from 2 to 33 years (mean [SD]: 12 [±9.8] years). Most participants 

(67%) conducted between four to eight EC consultations per month. The FGD lasted for 1h 20min.  

The most frequent contact point for STI counselling in daily practice was during EC consultations 

followed by over the counter consultations or algorithms used to treat minor ailments, including but 

not limited to vaginal mycosis or urinary tract infections. Facilitators to address the risk of contracting 

STIs during EC consultations were (i) the young age of the EC users, (ii) the lack of a contraceptive 

method applied or the condom has torn, (iii) frequent change of sexual partners, (iv) frequent request 

of EC. In contrast, barriers to address the risk of STIs in an EC consultation included (i) the mature age 

of EC users, (ii) the use of hormonal contraception, (iii) a long-term sexual partner and (iv) consumers 

signalling a lack of interest in talking about STIs.  (Figure 1) 

Participating pharmacists saw it as their responsibility (11/12) to inform EC users about the risk of 

getting an STI during EC consultations (Table 1, Figure 1) or upon customer's request but not during 

sexual health unrelated consultations. Pharmacists stated that the listing of some common STI 

symptoms would enrich their counselling and could be amended the official EC protocol.   
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Table 1: Quotes of community pharmacists participating in the FGD 
according to four topics (translated into English) 

Figure 1: Major topics with relevant findings discussed in the focus group 
discussion. Abbreviation: EC= emergency contraception 
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Conclusion 

All interviewed pharmacists addressed the risk of STIs during an EC consultation. All factors that 

influenced the comprehensiveness of the provided information on STIs were patient-related. Factors 

such as a lack of time or personal reluctance towards the subject were not mentioned. Most identified 

facilitators were risk factors for chlamydia infections (i.e. sexually active, young age, changing sexual 

partners). [10] Consequently, pharmacists addressed STIs more in-depth with women at increased risk 

of chlamydia. Whether community all pharmacists address the risk of STIs during EC consultations or 

even recommend testing needs further investigation.  
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Project B3 – Short summary 

Project B3 addresses the sixth aim of this thesis, “investigating pharmacist’s compliance to the official 

emergency contraception protocol, the resolution of an imaginary case, and information provided on 

the risk of sexually transmitted infections”. Based on the findings of Project B2, we aimed to test what 

kind of information pharmacists provide on the risk of sexually transmitted infections during 

emergency contraception consultations and whether these are in line with current recommendations. 

A simulated patient study with final-year pharmacy students from the University of Basel showed that 

all visited pharmacists complied with the official protocol and correctly identified the need for 

emergency contraception. However, only half of them (56%) addressed the risk of STIs, mainly by 

promoting condom use for protection (76%). Thus, there is room for improvement regarding 

pharmacist’s STI counselling skills. This shortcoming can be addressed during continuous professional 

education to harmonise and precise provided information to this particular risk group of emergency 

contraception users.  

 

  



RESEARCH ARTICLE

Do Swiss community pharmacists address the risk of sexually transmitted
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ABSTRACT
Objectives: Since 2002, Swiss community pharmacists have dispensed emergency contraception
(EC) as pharmacist-only medicine ideally using the official Swiss protocol. Our study aimed to
determine pharmacists’ resolution of an imaginary EC case, compliance with the protocol, and pro-
vision of information on the risk of sexually transmitted infections (STIs).
Methods: We conducted a simulated patient study with 69 students who each visited a commu-
nity pharmacy. The scenario started with the student requesting the ‘morning after pill’. Current
practice was assessed using an online evaluation form adapted from the Medication-Related
Consultation Framework. Descriptive and statistical analyses were carried out.
Results: All pharmacists correctly identified that the person needed EC. All pharmacists used an EC
protocol and asked on average 10.9 (standard deviation 0.68) of 11 compulsory EC assessment
questions. In total, 93% of pharmacists addressed EC counselling items and 56% addressed the risk
of STIs, mainly by mentioning that condoms offered the best protection (76%).
Conclusions: Community pharmacists correctly issued the EC, complied with the dispensing proto-
col and used their professional judgement to ensure optimal EC use. There is nevertheless room
for improvement regarding pharmacists’ STI counselling. Finally, the protocol’s STI section could be
enriched with specific information to guide counselling.
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Introduction

Emergency contraception (EC) is a safe method of contra-
ception that can be used to prevent pregnancy after
unprotected sexual intercourse, including contraceptive fail-
ure [1]. Two types of oral EC are currently available in
Switzerland: levonorgestrel and ulipristal acetate [2].
Clinical guidelines state that both drugs reduce the risk
of unwanted pregnancy if taken within 72 h and 120 h,
respectively, after unprotected sexual intercourse [1]. To
ensure that women get timely access to EC, especially in
the evenings and weekends, both levonorgestrel and uli-
pristal acetate have been made available for purchase from
community pharmacies. An oral dose of levonorgestrel
1.5mg was de-scheduled from prescription-only to pharma-
cist medication in 2002, and an oral dose of ulipristal acet-
ate 30mg was de-scheduled in 2016.

To ensure that pharmacists deal with all EC requests
professionally and consistently, and to guarantee that the
right person gets the right medication within the correct
timeframe, guidelines on pharmacist supply of EC were cre-
ated by the interdisciplinary group of experts on emer-
gency contraception (IENK) and the Swiss pharmacists’
association (pharmaSuisse) [3]. The main principles framing
these guidelines were that: the pharmacist must conduct a
patient consultation for every EC request in a private
consultation area; the individual requesting EC should

personally attend the pharmacist–patient consultation; the
EC medication should preferably be ingested on site in the
pharmacy; and the pharmacist should use the official pub-
lished protocol and training material developed by IENK
and pharmaSuisse [4].

The official protocol for dispensing oral EC is split into
three sections (Supplementary Appendix A). The first sec-
tion comprises 11 compulsory questions for the pharmacist
to assess the person’s clinical need for EC. The second
section is optional and contains five questions to aid the
pharmacist in specifically tailored counselling points on the
most relevant contraceptive options and the risk of sexually
transmitted infections (STIs). The final section is for phar-
macists to record their decisions and actions. To date, two
Swiss studies have evaluated EC users’ profiles by analysing
the completed EC protocols from pharmacies in Z€urich,
Basel and Bern between 2003 and 2009 [5,6]. They revealed
that access to a pharmacy and to EC provision were easy
and rapid. They found no concerns regarding an increase
in risky sexual behaviour, misuse of EC or neglect of effi-
cient contraceptive methods.

Pharmacists are in a unique position to expand their ser-
vice and contribute to population health issues; STI
management represents one such crucial issue [7]. In
Switzerland, as in many other Western countries, the num-
ber of reported bacterial STIs is rising. For example, the
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number of reported chlamydia cases increased fivefold from
2000 to 2017 and the incidence of gonorrhoea increased by
more than 50% from 2013 to 2017 [8]. The Federal Office of
Public Health has extrapolated that this increase could be
due to improved diagnostic test procedures, more frequent
testing of individuals at risk, and an increased prevalence of
STIs among the Swiss population [9].

Unprotected sexual intercourse puts women at risk of
unwanted pregnancy and STIs. Thus, the moment at which
a woman requests EC in a community pharmacy represents
an opportunity to provide specific information and recom-
mendations about STI prevention, identification and treat-
ment. In the UK, the Faculty of Sexual and Reproductive
Healthcare is very specific in its guideline and recommends
that providers should assess all women requesting EC
regarding their risk of STIs and offer appropriate testing or
provide information on where to access testing [1]. The
reasons behind this recommendation are two studies which
found chlamydia prevalence rates as high as 7.6 and 9.1%
among EC users under 25 years of age attending a large
family planning clinic in Scotland and a community phar-
macy in England [10,11]. In the official Swiss protocol,
question 15 addresses the risk of STIs. However, specific
instructions on how to assess the risk of STIs or which
information should be provided to EC users are lacking [3].

A gap in research exists in that no Swiss studies have
investigated how pharmacists actually conduct EC consulta-
tions when faced with a patient request. We therefore
developed a simulated patient study – a widely used
research methodology in pharmacy practice – to evaluate
the supply of EC [12–17]. The goal was to assess how Swiss
pharmacists conducted EC consultations, with special
emphasis on how they addressed STI risk. We aimed to
determine the pharmacists’ compliance with the official
Swiss EC protocol, pharmacists’ resolution of an imaginary
scenario, and the amount and type of information pharma-
cists provided on STI risk.

Methods

Selection of simulated patients and community
pharmacies

Simulated patients were 4th year female pharmacy stu-
dents at the University of Basel, Switzerland. In a 2 h lecture
forming part of the curriculum, the students received gen-
eral information about EC and the official Swiss EC proto-
col. A week later, they obtained detailed information on
the scenario during a 1 h session. A professional female
simulated patient presented how to play the role of a
simulated patient and how to react, among other things,
when uncovered. Each student chose one pharmacy from a
pool of 260 community pharmacies located in the German-
speaking part of Switzerland and customers of Code
Clientel, a Swiss company mandated to conduct simulated
patient tests.

Ethics statement

In their contract with Code Clientel, the pharmacists had
agreed to be tested yearly by simulated patients; no
additional consent was needed.

Simulated methodology

Table 1 describes the scenario. A pretext was integrated to
enable simulated patients not to swallow an unnecessary
EC tablet on site without compromising the simulated
methodology. An imaginary new boyfriend was part of the
storyline to increase the potential risk of STIs.

Data collection form

A data collection form was derived from the Medication-
Related Consultation Framework (MRCF) [18], using the five
original sections: (A) introduction, (B) data collection and
problem identification, (C) actions and solutions, (D) closing
and (E) consultation behaviours. An extra section, (F) priv-
acy, was added. Six items were deleted from the original
framework because they were irrelevant to EC, i.e., shared
agendas, rationale of prescribed medication, medication
adherence (two items) and management plan (two items).
The wording of the remaining items was adapted.
‘Medication’ and ‘illness-related’ were changed to ‘sexual
health’ and ‘STI’. The 11 compulsory EC assessment ques-
tions from the official Swiss protocol were added to sec-
tions B, C and D where appropriate. The final survey
contained six sections and 38 items (Supplementary File 1).
At the end of each section, the MRCF appraisal of the prac-
titioner’s ability was assessed on a five point Likert scale
(1¼ not able, 5¼ fully able) with free text options. The final
section consisted of an overall assessment of the practi-
tioner’s ability, ranging from zero to very good (five point
Likert scale). An online form was developed using EvaSys
software, version 7.1 (Electric Paper Evaluationssysteme,
L€uneburg, Germany), and answers were given by ticking
the ‘agree’ box. Time was recorded from the moment of
entering the pharmacy until the moment of leaving.

EC counselling was assessed on five items from section
C: ‘What to do if a patient vomits shortly after EC use’;
‘When to expect the next menstruation’; ‘What to do if
the next menstruation is late’; ‘Side effects of EC’; and
‘Contraception during the following days’. Pharmacists who
mentioned at least one of these items were categorised as

Table 1. Description of the imaginary scenario.

Start
The simulated patient enters the pharmacy and asks for ‘the morning

after pill’
Information obtained on completion of the first section of the protocol

Date of birth is 4 October 1994 or the student’s real date of birth
Condom tore during sexual intercourse the night before at 11 pm
Last menstruation started 7 days ago and was as usual
No unprotected sexual intercourse since last menstruation
No medical conditions
No medication history
No allergies
No breastfeeding
No prior use of EC since last menstruation

Additional information
Last use of EC was 2 years ago accompanied by nausea without vomiting
New boyfriend for 1 week

Outcome
After clarification of all issues, the delivery of EC is correct

Impede intake of unnecessary EC on site without identity being revealed
The simulated patient had planned a trip abroad by bus just after the

pharmacy consultation
Owing to her experience with EC, she would prefer to obtain EC for later

ingestion at her destination because of the risk of nausea
The arrival would be approximately 5 h later and within the active time

for levonorgestrel or ulipristal acetate
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having addressed EC counselling items. STI counselling dur-
ing the consultation was assessed with one item from sec-
tion B, i.e., ‘Elicited knowledge on STIs’, and the six
response options from section C: ‘Condoms offer the best pro-
tection’; ‘A torn condom poses a risk’; ‘Where to access testing
sites’; ‘Pointing out infections (HIV, chlamydia, gonorrhoea and
others)’; ‘Mentioning signs of STIs’; and ‘Mentioning that some
STIs have few or no symptoms’. Pharmacists who mentioned
at least one of these items were categorised as having
addressed the risk of STIs during the consultation.

Data analysis and statistics

Data were aggregated and analysed using Microsoft Excel,
version 2016, and R studio, version 1.1.463 (Boston, MA).
Descriptive analysis was performed for all data. Categorical
variables were analysed using the v2 test, and scale varia-
bles using the Mann–Whitney U test. Statistical significance
was concluded at a level of p< .05. Missing data on the 11
compulsory EC assessment questions were excluded from
the corresponding analysis.

Results

Demographic data

In total, 69 students visited 69 pharmacies between 17
January and 17 February 2018. The majority of the pharma-
cies belonged to a group of independent pharmacies
(59%) or a chain (36%), while three pharmacies (4%) were
independent and not part of a group. Practitioners con-
ducting the consultation interview were pharmacists in
96% of cases (3% were not recorded, 1% were pharmacy
technicians) and 81% were female. Average time spent in
the pharmacy was 16min (range 1–45min). The 1min con-
sultation resulted from an early refusal of the simulated
patient to swallow EC on site, prompting the pharmacist to
discontinue the interview. This consultation was removed
from the analysis. The 45min consultation occurred in a
very busy pharmacy with only one pharmacist on site, lead-
ing to extra waiting time without impeding on the EC
consultation.

Case resolution

All pharmacists but one (99%) used the official Swiss proto-
col for dispensing oral EC. This single practitioner used a
similar in-house protocol. On average, pharmacists asked
10.9 (standard deviation (SD) 0.68) of the 11 compulsory
EC assessment questions (Table 2). All pharmacists identi-
fied the need for EC. In 44 (65%) cases, pharmacists sup-
plied EC for later ingestion in the form of levonorgestrel
(61%) or ulipristal acetate (39%). Of those who did not sup-
ply, 16 (24%) offered further support to ensure the timely
supply of EC (Table 3), and eight (11%) accepted the simu-
lated patent’s suggestion to buy EC at her final destination.
In total, 63 (93%) pharmacists counselled on EC, 11 (16%)
of whom addressed all five EC counselling items and pro-
vided written information on EC. By contrast, five (7%)
pharmacists did not provide any information on the five EC
counselling items and did not give out any written infor-
mation. Pharmacists who supplied EC for later ingestion

provided significantly more information on the five EC
counselling items (Figure 1).

STI counselling

In total, 38 (56%) pharmacists addressed the subject of STIs
during the EC consultation. They elucidated knowledge on
STIs (53%) and provided specific information (Figure 2),
mostly by emphasising that condoms offered the best pro-
tection (76%). Students who explicitly mentioned the new
boyfriend (n¼ 44; 65%) were more likely to receive coun-
selling on STIs compared with students who did not men-
tion the new boyfriend (p¼ .024; data not shown). One
pharmacist recommended that the simulated patient
should ask for an STI test the next time she visited her
gynaecologist. When pharmacists brought up a specific STI
(7%), they most frequently mentioned HIV (4%), followed
by gonorrhoea (3%). Subgroup analysis showed that phar-
macists who supplied EC for later ingestion (n¼ 44)
addressed the risk of STIs significantly more often com-
pared with their colleagues who refused to supply EC for
later ingestion (n¼ 24; p¼ .023; data not shown).

Pharmacists’ abilities

Figure 3 shows the pharmacists’ abilities to perform specific
activities related to case resolution or counselling. Privacy
(mean 4.6, SD 0.87), consultation behaviours (mean 4.4, SD
0.85) and introduction (mean 4.3, SD 1.05) were all judged
to be adequately performed. Most consultations were con-
ducted in a separate room (94%) where the conversations
were private (84%), not visible (84%) and not interrupted
(81%). All pharmacists accepted the simulated patient’s

Table 2. Compulsory EC assessment questions asked by pharma-
cists (n¼ 64).

Information assessed (questions 1–11)
No. of inquiries,

% (n)

Date of birth 100 (64)
Reason for request 98 (63)
Time since unprotected intercourse 100 (64)
Time since last menstruation 100 (64)
Last menstruation as usual 98 (63)
History of unprotected intercourse since last menstruation 100 (64)
History of medical condition 98 (63)
Medication history 98 (63)
Medication allergy 98 (63)
Breastfeeding 97 (62)
Prior use of EC since last menstruation 98 (63)

Table 3. Types of recommendations given by pharmacists (n¼ 16) who
refused to supply EC for later ingestion but provided further support.
Multiple recommendations were possible.

Advised taking an antiemetic drug together with EC (n¼ 6)
Checked whether EC was available at the final destination without a

prescription (n¼ 4)
Advised taking EC as soon as possible (n¼ 3)
Advised contacting a physician or a gynaecologist to get a prescription for

supply of EC for later ingestion (n¼ 3)
Gave the protocol to be passed on to the next practitioner (n¼ 2)
Advised to have a copper spiral IUD (n¼ 1)
Completed the entire counselling interview and recommended the woman

contact the pharmacy again if case nausea occurred (n¼ 1)
Offered to contact a pharmacy at the final destination to ensure EC

supply (n¼ 1)
Offered to supply a second EC pill, but the first had to be taken on

site (n¼ 1)
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request and were not deemed to be judgemental, and 66
(97%) were deemed to have listened actively. To start the
consultation, 19 (28%) pharmacists introduced themselves,
explained the structure and purpose of the interview (78%)
and recorded the simulated patient’s identity (79%) on
their form. Abilities related to STIs such as problem identifi-
cation (mean 2.9, SD 1.6), actions and solutions (mean 2.0,
SD 1.2) and the overall impression (mean 2.2, SD 1.2) were
graded the lowest.

Discussion

Findings and interpretation

In this first Swiss simulated patient study, all pharmacists
used an EC protocol in their daily practice, asked the com-
pulsory EC assessment questions in 97–100% of cases, and
solved the imaginary case correctly. These results are out-
standing and likely the consequence of a thorough imple-
mentation of the Swiss EC protocol. By using the Swiss EC
protocol, cases may arise where pharmacists recommend
not using EC because they classify a woman’s risk of preg-
nancy as non-existent. When faced with the simulated
patient’s problem that they could not swallow the medica-
tion on site, we found that 65% of the pharmacists went

beyond the recommendation and allowed off-site con-
sumption. We also found that a further 24% of the pharma-
cists gave in-depth information and support to their
patient, showing that Swiss pharmacists use the EC proto-
col and their professional judgement to make pragmatic
decisions and ensure optimal use of medicine.

More than half of the surveyed pharmacists (56%)
addressed the sensitive issue of STIs in some way during
the EC consultation. They gave advice on condom use
(76%), but only one pharmacist recommended STI testing.
We note with interest that the most mentioned STI was
HIV and not chlamydia, even though chlamydia infections
are far more prevalent among young heterosexual women
and EC users in particular [10,19]. This may highlight a gap
in pharmacists’ sexual health knowledge which could be
addressed by continuous professional education.

Strengths and limitations of the study

The strength of this study was the use of 4th year phar-
macy students as simulated patients. They were highly
homogeneous with regard to age, educational background,
motivation, credibility and knowledge about EC. Second, to
reduce the chance of recall bias, we developed an online
evaluation form that allowed the simulated patients to

Figure 1. EC counselling items addressed by the pharmacists (n¼ 68) according to EC supply for later ingestion. Significant differences are marked with an
asterisk (�).

Figure 2. The content of STI counselling during EC consultation given by pharmacists who addressed the risk of STIs (n¼ 38). Multiple answers were possible.
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evaluate the consultation immediately after leaving the
pharmacy. This procedure enabled the consultation to be
evaluated contemporaneously and enhanced the reliability
of the results. Third, the community pharmacies were cus-
tomers of Code Clientel, which indicates that they were
inclined to adopt good practice. Thus, an even greater gap
in addressing STIs might be expected in unselected pharma-
cies without simulated patient training. Finally, our scenario
was able to achieve its objectives. We only excluded one
consultation from the analysis because it ended prior to the
assessment of the need for EC.

This study has some limitations. First, 69 students
played the role of simulated patients with 69 different
pharmacies. In most related studies, a small number of
simulated patients play a defined role with all the phar-
macies, in order to obtain standardised interviews.
We acknowledge the potential variations between the
simulated patients. For example, not all students men-
tioned the imaginary new boyfriend, which could lead to
underestimation of the results. However, it was not man-
datory to mention the new boyfriend. All our simulated

patients received extensive EC education in their phar-
macy curriculum and a special 1 h training session on the
imaginary scenario with a professional simulated patient
before visiting the pharmacy. However, the training of the
students did not include practice role-play. Although this
is a common feature in other studies, we consider that a
3 h educational session sufficed to standardise simulated
patients. Our effort in reducing internal variation between
the simulated patients was reflected in the post-visit stu-
dent report, in which no concerns were raised about their
lack of knowledge or insufficient training. Second, we
could not determine the exact time it took for the actual
EC consultation because we measured the more realistic
overall time spent in the pharmacy. This included waiting
time, consultation time and paying. The average time of
16min in our study is therefore in accordance with dura-
tions of 10–15min found in related studies [12,13]. What
this shows is that pharmacies provide women with quick
and timely access to EC, thus decreasing the emotional
stress of a potential pregnancy after unprotected sexual
intercourse.

Figure 3. Pharmacists’ abilities to undertake the six activities A–F and overall impression (n¼ 68) according to the declaration of the imaginary new boyfriend
by simulated patients. Data are presented as mean values (maximum value of 5): the lower the value, the poorer the ability. See Supplementary File 1 for
details. Significant differences are marked with an asterisk (�).
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Differences in results and conclusions in relation to
other studies

In two international studies conducted by Queddeng et al.
[15] and Schneider et al. [17], the use of an official checklist
amounted to 10 and 83%, and the assessment of relevant
questions ranged between 8–96% and 4–78%, respectively.
Moreover, Queddeng et al. [15] found a 95% success rate
in case resolution, while Schneider et al. [17] found only a
24% success rate. Regarding these findings, our results are
remarkable, even though we cannot compare them directly
with those of Queddeng et al. [15] and Schneider et al.
[17], as there are differences in scenarios and protocols for
the various countries. In addition, compared with the
Australian checklist, the Swiss protocol is not ambiguous.
Thus, even though the Australian checklist is structured, it
is not used in many jurisdictions, allowing a wider range of
practice variation between pharmacists [20].

Only a few studies have assessed pharmacist input in
STI testing during EC consultations. In a simulated patient
EC study in Scotland, Glasier et al. [13] reported that 40%
of pharmacists recommended STI testing. While Hernandez
et al. [14] in Kinshasa and Queddeng et al. [15] in Sydney
reported that 9 and 8% of pharmacists provided informa-
tion on STI screening or safe sexual behaviour, respectively,
we found that 56% of surveyed Swiss pharmacists
addressed the risk of STIs. However, there were variations
on how all the authors reported pharmacist involvement in
sexual health advice, ranging from suggesting STI screen-
ing to assessing a broad range of information provided on
safer sexual behaviour.

Relevance of the findings: implications for clinicians
and policy-makers

We suggest two implications of our findings for pharma-
cists and decision-makers in Switzerland: first, to provide
training to improve pharmacists’ STI counselling skills; and,
second, to re-design the STI section in the EC protocol
with specific information to guide accurate counselling.

Unanswered questions and future research

Further research should assess how pharmacists feel about
addressing the risk of STIs during an EC consultation and
investigate whether EC-mediated access to STI testing is
feasible and has a beneficial effect on public health.

Conclusions

Swiss community pharmacists resolved the simulated scenario
correctly and complied with the official Swiss protocol for dis-
pensing oral EC. Regarding further framing guidelines, nearly
all pharmacists conducted the interview in a private consult-
ation area and used professional judgement in applying the
recommendation of swallowing EC on site. Although optional,
the risk of STIs was addressed by more than half of pharma-
cists. The results suggest that there is room for improvement
in terms of encouraging more pharmacists to address the risk
of STIs and disseminate accurate information about clinically
indicated STI testing.
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GENERAL DISCUSSION 

The rapid rise of antibiotic resistance and the high burden of STIs pose modern public health 

challenges. Global strategies are in place to fight antibiotic resistance and STIs, including optimising AB 

use and facilitating people's access to information about their STI status [1, 2]. Pharmacists play a vital 

role at the frontline of our healthcare system and have the opportunity to support global strategies by 

expanding their patient-centred services towards optimising AB use and providing access to STI testing. 

Such activities would also support pharmacists’ new role in improving healthcare effectiveness and 

public health. [3, 4] Therefore, the goal of this thesis is to identify and elaborate opportunities for novel 

pharmaceutical care services in patients with infectious diseases. To this end, two projects were 

performed on (i) medication adherence to oral ABs and (ii) screening for sexually transmitted 

chlamydia infections.   

 

Main findings of this thesis 

This thesis presents six main findings:  

 Project A1: A standardised medication adherence taxonomy was offered to French- and German-

speaking researchers, clinicians, and teaching bodies.  

 Project A2: The systematic review and meta-analysis suggest that approximately one-third of 

patients are non-adherent to oral AB treatment. This finding emphasised the need for 

improvement to prevent antimicrobial resistance, poor clinical outcomes and increased healthcare 

costs. Moreover, most adherence-enhancing interventions had a very limited effect.  

 Project A3: A self-report questionnaire (BIOTICA) to assess medication adherence barriers to oral 

AB treatment was developed and validated. The BIOTICA questionnaire identifies key barriers to 
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treatment in patients initiating an oral AB treatment and pre-emptively detects people at risk for 

non-adherence.  

 Project B1: A comprehensive overview of risk groups for chlamydia infections living in Switzerland 

was created. Main risk groups include undocumented women undergoing voluntary TOP, HIV-

positive MSM, adult offenders, and undocumented immigrants. However, those risk groups are 

difficult to reach for a pharmacy-based screening service due to their unique situation within 

society and data on another well-defined risk group such as EC users are lacking. Thus, based on 

local epidemiological data, no eligible target population for pharmacy-based chlamydia screening 

could be identified, and further studies are needed.  

 Project B2: Pharmacists are aware of their responsibility to address the risk of STIs during EC 

consultations. They particularly emphasise the topic among young EC users most at risk for 

chlamydia infections as their facilitators comprised i) no contraception used or a torn condom, ii) 

new sexual partner, and iii) frequent EC use. 

 Project B3:  The first Swiss simulated-patient study evaluating the dispense of EC in community 

pharmacies was performed. Swiss pharmacists complied well with the official Swiss EC protocol 

and correctly solved an imaginary EC case in a simulated-patient study setting. However, room for 

improvement exists regarding the quantity and quality of information provided to EC users on the 

risk of getting STIs.  
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Reflection on the four main topics 

The findings of this thesis are discussed and brought into a broader context following four main topics: 

 Medication adherence taxonomy [Project A1] 

 Development and validation of the BIOTICA questionnaire [Project A2 to A3] 

 Target groups for pharmacy-based chlamydia screening [Project B1] 

 STI counselling during EC consultations in community pharmacies [Project B2 to B3] 

 

Medication adherence taxonomy 

Project A1 translated the English ABC taxonomy into French and German without questioning the 

original meaning to provide a harmonised taxonomy across three languages. A consensus-finding 

method called Delphi was used to reach an agreement on proposed terms and definitions among 

panellists. Findings of Project A1 offer an accurate translation of the seven terms and definition of the 

ABC taxonomy into French and German and, consequently, a harmonised taxonomy for researchers, 

clinicians, and teaching bodies working in the field of medication adherence. However, discussion 

topics are (i) the adequacy of the panellists, (ii) the advantages of a consensus-finding method used 

for translation, and (iii) the project's development after publication.  

Experts were recruited from the International Society for Patient Medication Adherence (ESPACOMP) 

with over 3000 members. Thus, panellists were knowledgeable about the research topic, covering 

many professional disciplines (including physicians, nurses, pharmacists, and economist), and 

originated mainly from French- and German-speaking countries (F: 90%, G: 89%). Even though we 

experienced a high dropout rate, especially between round 1 and 2 [F: -52%, G: -23%], we argue that 

the sample size of included panellists was always adequate. A minimum of 6-11 panellists is proposed 

in literature [5], which we exceeded by far, with over 20 participants in each round. Reasons for losing 
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panellists during the three-round Delphi process might be due to the Delphi methodology's iterative 

process. Thus, panellists’ interest in participating might have lessened. However, we suspected more 

that linguistic nuances increased from round to round, which caused dropouts among panellists feeling 

less familiar with the language or the research topic. Besides, there is no unique definition of a required 

acceptance rate among panellists to reach consensus on a term or definition. Inherent to all 

approaches is that perfect agreement is not necessary and that the definition for consensus must be 

pre-specified. Published cut-off values ranged between 51-100% of agreement, with a typically used 

cut-off of 70%. [6] However, we chose to use a multistage definition for consensus, i.e. strong 

consensus (>95%), consensus (>75-95%) and moderate consensus (50-75%) as suggested by an 

evidence-based guideline. [7] Thus, the panel was adequate in terms of expertise, representativeness 

of different disciplines, and the number of participants in each round.  Moreover, panellists reached 

an accurate degree of consensus on the seven terms and corresponding definitions.  

Based on our experience, we strongly recommend choosing a consensus-finding method for 

translating the ABC taxonomy, including native-speaker medication adherence experts and linguists in 

the translation process. This approach has several strengths compared to the frequently used forward 

and backward translation by a small number of people. Through feedback from linguists, we could 

adapt some words in the definitions and account for regional differences within one language. 

Moreover, every panellist has his/her own perception of medication adherence, which should not 

influence the translation process and can be eliminated during a consensus-finding process where 

participants were repetitively reminded not to question the original meaning. Last, we could 

adequately allow Anglicisms in our definitions as they persisted through three Delphi rounds and were 

well accepted by panellists. However, a discussion among researchers must take place on whether to 

allow or forbid Anglicisms in a definition to obtain an adequate translation. To conclude, by using a 

consensus-finding method and including adherence experts across many countries and disciplines in 

the panel, we expected the translated taxonomy to be well accepted by researchers, clinicians and 
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teaching bodies across many French- and German-speaking regions and easy to implement in research, 

clinical practice, and teaching.  

The translation of the ABC taxonomy was of great international interest, and results were presented 

at various international conferences, including ESPACOMP conference 2018 (oral presentation), the 

conference of the ESCP European Society of Clinical Pharmacy (poster presentation), and the German 

Hypertension Congress (oral presentation). After publishing the German and French translation, the 

ESPACOMP society adopted our approach to support other researchers in translating the ABC 

taxonomy by publishing a guideline on the ESPACOMP webpage. [8] Currently, the ABC taxonomy is 

translated into Czech, Dutch, Italian, Romanian and Spanish. [9] However, a harmonised taxonomy was 

not enough to standardise medication adherence research to a satisfactory level. Therefore, reporting 

guidelines (EMERGE) for medication adherence studies [10] and theoretical frameworks for 

operational definitions (TEOS) [11] were created additionally. Integrating all three elements (e.g. ABC 

taxonomy, EMERGE, TEOS) into current medication adherence research will facilitate comparability 

between study results in the future. To this end, all three elements were integrated into the 

subsequent medication adherence project regarding oral AB (Project A2).  

Development and validation of the BIOTICA questionnaire  

Project A2 showed that the magnitude of AB adherence is modest (68%) and leaves room for 

improvement. In addition, effective interventions tailored to patients' barriers are lacking. Against this 

background, Project A3 offers a validated self-report questionnaire assessing adherence barriers to 

oral AB treatments in outpatients. Discussion topics are (i) the psychometric properties of BIOTICA, (ii) 

the high adherence rate of participants, and appropriate metrics to describe the implementation, (iii) 

how much adherence is enough, and (iv) the target population and possible interventions.  

Many medication adherence scales have been developed during recent years. [12] Most scales 

assessing adherence barriers were developed and validated in patients with chronic conditions. [13-

16] To our knowledge, only two scales were validated in patients taking oral ABs.  [17, 18] Both scales 
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assessed medication-taking behaviour rather than barriers, were designed to assess adherence 

retrospectively instead of pre-emptively, and were short (four to five items), thus impeding a more 

comprehensive assessment of barriers. Because none of the existing scales met our needs for a pre-

emptive assessment of adherence barriers to short-term oral AB therapies and screening for patients 

at risk for non-adherence, we created a new scale.  

Project A3 showed that BIOTICA’s psychometric properties were adequate and comparable to similar 

questionnaires validated in chronic conditions. [13, 14, 16] For example, the internal reliability was 

satisfactory, with a Cronbach's alpha of 0.68 for the 12-item version. Even though a suitable cut-off 

value of 0.7 is suggested [19], we consider 0.68 as acceptable since Cronbach's alpha increases with 

the questionnaire's length and the number of items measuring the same concept. As our scale is 

relatively short, with 12 items, and assesses multi-dimensional barriers, we refrain from pushing 

Cronbach's alpha to a higher level. Moreover, the total-item correlation coefficients of the 12 included 

items support our decision. The BIOTICA questionnaire's score was successfully correlated to a very 

strict definition of medication adherence (r=0.31, p<0.01). Comparable studies reported similar 

correlation coefficients ranging from r=-0.09 to r=-0.42 between an adherence barrier score and self-

reported adherence. [14, 16] Thus, we can confidently state that construct validity is given for the 

BIOTICA questionnaire.  

We identified a high adherence rate to oral ABs (mean [SD]: 88.5 [±24.3]) in outpatients.  This differs 

from international investigations that reported a pooled adherence average of 62% [20] to 68% 

(Project A2) across identified studies. The high medication adherence rate found in our validation study 

might be caused by the "hawthorn effect", indicating that patients change their behaviour because of 

study participation. [21] Besides, the information provided by the pharmacists and GPs might have 

been richer compared to usual practice. By informing patients about the study's purpose and 

procedure, healthcare providers might have emphasised medication adherence more prominently 

than in usual practice. Finally, the Swiss population seems to be very knowledgeable about oral ABs 

[22] and particularly motivated and well-adhering patients might have participated in our study. 
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Ultimately, the symptomatic character of their condition might have triggered patients to better 

adhere to treatment compared to chronic or asymptomatic conditions. Despite high adherence rates, 

we could correlate barriers to a very strict definition of medication adherence.   

A challenge of this project was to determine the best medication adherence metrics to describe the 

implementation phase. Taking adherence tended to overestimate adherence because some patients 

prolonged the treatment, and reached adherence rates >100%, or they added a missed dose at the 

presumed end of the treatment. Further, the correctly dosed days tended to be erroneous at the first 

and last treatment day. For some patients, treatment could be initiated after consulting a physician or 

filling the prescription in a pharmacy, that is, in the afternoon/evening. However, they could not take 

more doses to match the daily doses prescribed on day one. These days were categorised as "not 

correctly doses days". This intuitive behaviour should be considered by interpreting the results of 

correctly dosed days. Finally, the consecutive taking adherence is free from this misclassification and, 

in our view, represents the most accurate exposure to medicine.  

How much adherence is enough?  

The biggest fear of medication non-adherence to oral AB is introducing antimicrobial resistance due to 

sub-therapeutic concentrations of the antibiotic agent. Thus, when interpreting the electronically 

monitored adherence data, the question arose about how much adherence is enough to ensure 

adequate therapeutic concentrations of the AB. Along with patient-related factors (such as renal 

function), the medicine’s pharmacodynamic properties and the dosing regimen must be considered. 

Anti-infective agents can be categorised into time-dependent killing or concentration-dependent 

killing. [23] In medicines that show a time-dependent killing (e.g. beta-lactams), the serum 

concentration must exceed the minimal inhibitory concentration (MIC) for the duration of the dosing 

interval. Thus, timing and taking adherence are crucial, especially in medicines with a short half-life. 

On the other hand, in medicines that show a concentration-dependent killing, the peak serum 

concentration is essential for therapeutic efficacy. Thus, taking adherence might be more important 
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than timing adherence, especially in medicines with a long half-life. [23] Therefore, the interpretation 

of a single missed dose must be performed in light of a particular medicine's pharmacodynamic 

properties and not with an arbitrary cut-off value. [24]   

Whom to target with a future antibiotic adherence service? 

Three elements are needed to answer this question. Resources and time, which are scant in daily 

pharmacy practice; adherence to oral ABs, which was high in our validation study (mean [SD]: 88.5 % 

± 24.3), and adherence barriers, which were mentioned by 64% of the participants. Thus, a future 

antibiotic adherence service must target those patients filling an AB prescription who will benefit most 

from an intervention. Based on our experience with BIOTICA, we recommend targeting patients who 

indicate at least two medication adherence barriers (that is, with a score of 8). This represents an 

optimal cut-off point for initiating medication adherence interventions. However, it might also be 

clinically interesting to target AB agents with a high potential for resistance. [25] According to the 

newly introduced WHO AWARE classification, medicines with a high potential for resistance belong to 

the "watch" and "reserve" group. They include, among others, macrolides, quinolone, 4th and 5th 

generation cephalosporin, and fosfomycin. [25] According to our validation study, 30% of the patients 

would have qualified for an intervention using the BIOTICA score, but only 14% would qualify for an 

intervention targeting AB agents from the "watch" and "reserve" group. This is in line with the very 

low prescription of "watch" and "reserve" ABs in Switzerland. [26] Thus, according to our study, the 

target population for intervention would decrease by 50% when targeting AB agents with high 

resistance potential. This strategy might be welcome when it comes to proving how effective 

(wirksam), appropriate (zweckmässig), and economically viable (wirtschaftlich) a new antibiotic 

pharmacy service might be.   

What are possible interventions? 

Once healthcare providers identify barriers, tailored interventions can be initiated to overcome these 

barriers. In order to tailor medication adherence interventions to the underlying influences on 
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behaviour change, we categorised barriers into the TDF. [27] Thus, a direct linkage between a specific 

patient barrier and the corresponding interventions is possible and could represent the continuity of 

the project. This approach was also used for the two questionnaires IMAB-Q and RACE. [15, 16] 

However, the benefit of the questionnaires in optimising medication adherence is still to be 

demonstrated. Two pharmacy-led interventions were identified in Project A2 that could successfully 

reduce the magnitude of non-adherence to oral ABs. [28] First by dispensing the exact number of pills, 

and second with a pharmacist-led education intervention. [29, 30] Besides, in chronic conditions, 

multifaceted interventions – including educational sessions, simplification of treatment regimens, 

communication between patients and their healthcare providers, follow-up, and monitoring – seemed 

to be successful in increasing medication adherence. [31] However, their effectiveness in patients 

taking oral ABs is yet to be demonstrated. As an example, the province of Newfoundland and Labrador, 

Canada, has already implemented an "antibiotic adherence programme". This programme contains an 

initial counselling session with, among other topics, the optional identification and discussion of 

adherence barriers. The programme contains a follow-up consultation where pharmacists address 

medication adherence, adverse-effects, questions and concerns. The service uptake was high, with 187 

of 189 community pharmacies submitting claims data for 82,749 initial consultations and 50,601 

follow-up consultations within 15 months in this province. [32] However, and to our knowledge, the 

service’s effect on adherence was not yet published. Thus, there are a lot of promising ideas on how 

to improve medication adherence to oral ABs. However, the most appropriate interventions with 

respect to patients’ individual needs, are yet to be identified.  

Target groups for pharmacy-based chlamydia screening 

Project B1 demonstrated that risk groups for chlamydia infections exist in Switzerland similar to 

realities in other countries, including undocumented women undergoing TOP, HIV-positive MSM, 

offenders, and undocumented immigrants. Discussion topics are (i) generalisation of the findings and 

(ii) gap in the Swiss body of literature.  
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Bally et al. [33] found a chlamydia prevalence of 5.9% among young sexually active women attending 

sexual health network centres in two Swiss cantons (VD, VS). A generalisation of these findings means 

that pharmacy customers seeking sexual health-related services might equally be at risk for chlamydia 

infections. The latest national survey called "sex in Switzerland" supports this assumption by reporting 

that 41% of people aged 25-34 years are at risk for STIs other than HIV. [34] Australian colleagues 

identified, in particular,  EC users as an eligible target group for EC-mediated access to pharmacy-based 

chlamydia testing because they fulfilled at least two risk factors (such as young age and inconsistent 

barrier contraception use). [35] Moreover, a high chlamydia prevalence rate up to 7.4% in EC users 

<24 years attending a family planning clinic was observed. [36] Thus, Project B1 identified a gap in the 

Swiss body of literature regarding chlamydia prevalence in EC users. Moreover, we found some 

imprecisions in the current Swiss chlamydia testing guidelines. Authors recommend chlamydia testing 

in women undergoing TOP without mentioning EC users. [37] Even though EC users do not undergo 

TOP, they might have been exposed to a similar risk, making further investigations necessary. 

STI counselling during EC consultations in Swiss community pharmacies 

Project B2 showed that interviewed pharmacists feel responsible for counselling on STIs during EC 

consultations. They particularly emphasise the topic among EC users most at risk for chlamydia 

infections (e.g. young age, no contraception applied or condom use, and repetitive EC use). In 

comparison, project B3 demonstrated that only 56% of visited pharmacists addressed the risk of 

getting an STI, mainly by promoting condom use for protection (76%). Thus, discussion topics are (i) 

comparison of our findings to those in related studies, (ii) additional findings since publication, and (iii) 

pharmacists’ views on STI counselling. 

Only a few studies have assessed pharmacists’ involvement in STI counselling during EC consultations. 

Results ranged between 41% of Scottish pharmacists recommending STI testing to 8% of Australian 

pharmacists providing information about safe sexual behaviour. [38, 39] Thus, we reached higher rates 

in addressing STIs in Switzerland, but the information provided by visited pharmacists was very 
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heterogeneous. Moreover, each study assessed STI counselling differently, which makes a comparison 

difficult. For example, 41% of Scottish pharmacists recommended STI testing and advised on where to 

access it, whereas only four pharmacists recommended condom use for STI prevention. [38] Our 

investigation found the opposite in that 76% of pharmacists promoted condom use for STI protection, 

and only one pharmacist recommended STI testing. This difference might be explained by the fact that 

UK pharmacists’ are actively involved in the national chlamydia screening programme by offering a 

test and treat service, which might have prompted them to recommend testing more frequently to EC 

users than their Swiss peers. Moreover, only few Swiss pharmacists mentioned particular infections, 

such as chlamydia or gonorrhoea. However, those who did mainly mentioned HIV, which is far less 

prevalent among EC users than chlamydia, indicating a lack of pharmacist’s STI knowledge. Identified 

shortcomings could be addressed during continuous professional education to improve pharmacist’s 

STI counselling skills and harmonise and tailor provided information on STIs to EC users’ particular 

needs.  

This conclusion is in line with the latest findings of a research group from Lausanne interviewing 30 EC 

users about their experiences with pharmacy-mediated access to EC between April and August 

2019.  [40] Aspects of improvement included, amongst other topics, harmonising the information 

provided during EC consultations, and reducing discomfort and judgment. [40] We hypothesise that 

some STI-related questions might lead to discomfort and a feeling of being judged. Therefore, 

providing standardised non-judgmental information is critical to improve professional counselling.  

Project B2 showed that pharmacists emphasise STI counselling in EC users fulfilling risk factors for 

chlamydia infections (i.e. young age, no use or failure of barrier contraception, new sexual partner). 

However, testing is rarely recommended. Interviewed pharmacists suggested that a list of common STI 

symptoms on the official EC protocol would enrich their counselling and facilitate testing 

recommendations. Chlamydia testing based on symptoms would be in line with the current Swiss 

chlamydia testing recommendations. However, it does not account for the fact that chlamydia 

infections are frequently asymptomatic. [37] Whether an amendment of the Swiss EC protocol by 
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common STI symptoms would increase appropriate testing recommendations during EC consultations 

and whether this recommendation would limit the spread of chlamydia infections among EC users is 

yet to be demonstrated.  

Limitations of this thesis 

The limitations of the individual projects were discussed thoroughly for each study.  Overall limitations 

of this thesis are: 

 The sample sizes of the included studies were relatively small, with 69 community pharmacies 

in the simulated patient study and 61 participants in the BIOTICA construct validation study. 

Small sample sizes limit the generalisability of the findings, that is, to all pharmacies and 

patients, and the psychometric properties of the questionnaire.  

 Observational studies, such as simulated patient studies or validation studies, are at risk of 

selection bias. In fact, the community pharmacies enrolled in the simulated-patient studies 

were engaged in continuous professional education by voluntarily allowing simulated-patient 

visits to monitor their services' quality. This selection of highly engaged pharmacies might have 

resulted in overestimated findings. Further, motivated and well-informed patients might have 

been more likely to participate in the BIOTICA validation study. Notwithstanding, we claim by 

extrapolation that even more medication adherence barriers and lower adherence rates would 

have been found in a less selective sample. Thus, even if local pharmacies failed to recruit a 

diverse sample of participants, our findings can be extrapolated to the general population. 

 All studies were conducted in German-speaking Switzerland. Nevertheless, our findings might 

be applicable for French- or Italian-speaking regions of Switzerland and even other countries 

because non-adherence is a universal behaviour, and BIOTICA is a screening tool meant to 

detect individuals in primary care.  
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 All research projects were designed, performed, and analysed by one researcher. Thus, an 

observer bias leading to favourable research results cannot be excluded. However, 

standardised checklists for the simulated patient study and medication adherence metrics to 

analyse adherence data were designed to overcome this bias and ensure accurate data 

analysis. 

 Literature searches were conducted in medical databases such as PubMed or EMBASE. Grey 

literature was disregarded. Thus, we might have missed some studies reporting on chlamydia 

testing activities in Switzerland or on medication adherence barriers to oral AB treatment. 

However, we doubt that the inclusion of the grey literature in our search strategies would have 

notably changed our findings, as grey literature results are often anecdotal and/or of poor 

scientific quality.  

Conclusion 

This thesis identified two new opportunities for pharmaceutical care services in patients with 

infectious diseases: a) a pharmacist-led antibiotic adherence service to optimise intake and ultimately 

fight antimicrobial resistance and b) a pharmacy-based chlamydia screening service linked to EC 

delivery. This thesis adds findings to existing evidence on medication adherence taxonomy, medication 

adherence barriers to oral AB treatments, chlamydia prevalence in Switzerland, and pharmacist-led EC 

counselling. Further, this thesis validated a self-report questionnaire (BIOTICA) assessing medication 

adherence barriers to oral ABs that can be used in daily practice and research.  

The following conclusions can be drawn: 

Medication adherence 

 It was possible to translate the English-language ABC taxonomy into French and German without 

questioning the original meaning of the terms and definitions. A standardised adherence 
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taxonomy across three languages will contribute to harmonise medication adherence research and 

facilitate the comparison of future medication adherence studies.  

 Based on international investigations, there is a need to improve medication adherence to oral 

antibiotics and to design effective adherence interventions in order to impede poor clinical 

outcomes, the risk of antibiotic resistance and increased healthcare costs.   

 Medication adherence barriers to oral AB treatment exist in individuals initiating an oral AB 

treatment in an outpatient setting. The newly developed BIOTICA questionnaire is a reliable and 

valid tool to assess medication adherence barriers in patients taking oral ABs at the point of 

medication dispense. It can be used as a screening tool to pre-emptively identify patients at risk 

for non-adherence in research and practice. In an interventional study, BIOTICA represents a 

suitable instrument to tailor adherence interventions to patients’ adherence barriers.  

Chlamydia screening 

 Several risk groups for chlamydia infections exist in Switzerland, similar to realities in other high-

income countries. The identified risk groups are difficult to reach for a pharmacy-based screening 

service due to individuals' unique situation. Further research is needed to identify eligible target 

groups for pharmacy-based chlamydia testing in Switzerland, with a focus on EC user.  

 Pharmacists complied well with the Swiss official EC protocol and correctly solved an imaginary EC 

case. There is still room for improvement in the quantity and quality of the information provided 

on the risk of getting an STI. Pharmacists’ STI counselling skills could be improved during 

continuous professional education in order to harmonise and tailor the information provided on 

STIs to EC users needs. 

 Amending the Swiss EC protocol by specific STI related symptoms – as suggested by interviewed 

pharmacists – could indeed enrich STI counselling during EC consultations, shift the focus to 
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chlamydia infections, and increase appropriate testing recommendations. However, the 

effectiveness of such an amendment is yet to be demonstrated.  
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Outlook 

According to the conclusions and findings of this thesis, recommendations for future research are: 

Medication adherence 

 To disseminate the French and German translations of the ABC taxonomy among local clinicians, 

researchers, and teaching bodies to ensure implementation of the new taxonomy into the local 

medical literature, clinical practice, teaching and research activities. Only if key opinion leaders, 

clinicians and researchers use a harmonised taxonomy, its ultimate goal of increasing 

comparability between medication adherence research can be reached. 

 To use the newly developed 12-item BIOTICA questionnaire to identify adherence barriers in 

patients taking oral ABs. In a future step, BIOTICA can be refined by matching appropriate 

adherence interventions to corresponding barriers and test it in a pilot intervention study.  

 To evaluate whether a pharmacist-led antibiotic adherence intervention can improve adherence 

to oral ABs (appropriateness), treatment outcomes (effectiveness),  and ultimately being cost-

effective (economically viable). If positive results can be shown, a pharmacist-led medication 

adherence service might qualify for remuneration by health insurance.  

 The antibiotic adherence service could be expanded to other infectious diseases such as hepatitis 

C, not least because hepatitis C agents are expensive and high adherence is needed for viral 

eradication.  

Chlamydia screening 

 Future studies should determine the prevalence of sexually transmitted infections among EC users,  

with emphasis on chlamydia infections.  

 Once an eligible target group for pharmacy-based chlamydia screening is identified, this service 

could be planned and refined based on the five core elements published by Gudka et al. [41]  
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 More screening opportunities for patients suffering from infectious diseases could be evaluated. 

For example, patients under opioid substitution therapy (OST) might be eligible for hepatitis C 

screening, as demonstrated by a study conducted among Scottish pharmacies. [42] 

 

To sum up, this thesis provides evidence for opportunities to expand pharmaceutical care services in 

patients with infectious diseases. In the future, this thesis's findings and conclusions can be used to 

outline and develop interventions in this regard. Ultimately, when services such as an antibiotic 

adherence service or a chlamydia screening service are implemented in daily practice, pharmacists will 

be able to expand their impact on improving public health and healthcare effectiveness in patients 

suffering from infectious diseases.  
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