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Abstract 

Background: Antibiotics have central role in modern healthcare and since their 

discovery in the past century; their use expanded widely and rapidly across the world. 

The bigger the volume of antibiotics used in society, the higher is the risk of developing 

resistance against them and consequently the loss of their effectiveness and rising 

costs. Norwegian Health Ministry declared in June 2015 “the National Strategy against 

Antibiotic Resistance 2015–2020” which did not only set ambitious goal to reduce 

antibiotics use by 30.0% in 2020 as compared to 2012, but also laid out the practical 

steps to achieve this goal. 

Objective: The primary aim of this study was to assess the level of knowledge about 

antibiotics among Norwegian pharmacy customers in one pharmacy in Harstad. 

Secondary aim was to investigate which factors are associated with this knowledge 

level.  

 Methods: A paper-based survey among randomly selected pharmacy customers was 

conducted in one pharmacy in Harstad in autumn 2017. To be eligible to participate, 

subjects had to be mastering Norwegian language and at least 18 years old. 

Associations and correlations between knowledge and contributing factors were 

assessed using Chi-square test for independence, Fisher’s Exact Probability Test and 

Spearman Rank Order Correlation. 

Results: The response rate was 53.7% (n=300/559). Almost half (48.3%) had high level 

of knowledge about antibiotics (medium level: 42.7%, low level: 9.0%). Over 90.0% 

knew that antibiotics kill bacteria, that bacteria can become resistant against antibiotics 

and that unnecessary use of antibiotics can render them less effective. Further, 74.3% 

knew antibiotics are ineffective against common colds or flu and 72.7% were aware 
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that they do not kill viruses. Age, employment status, income, health-care background 

and education were associated with the level of knowledge about antibiotics.  

Conclusion: Participants had good knowledge about antibiotics and resistance. Even 

with these positive findings, there is still a room for improvement in the areas of total 

knowledge in certain population groups. As the last step before patients start taking 

their medicines, pharmacists are in a great position to share their medical knowledge 

of correct use of antibiotics, such as emphasizing the importance of adherence and 

positive attitudes towards medicines. Further on, pharmacists should assist other 

health care professionals and policy-makers in their efforts to stop the spread of 

bacterial resistance in the society.  
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Sammendrag 

Bakgrunn: Antibiotika har sentral rolle i moderne helsetjenester og siden deres 

oppdagelse den første halvdelen av det 20. århundret, deres bruk utvidet seg raskt og 

bredt over hele verden. Jo større er volumet av antibiotika som brukes i samfunnet, jo 

høyere er risikoen for å utvikle resistens og dermed tap av effektivitet og stigende 

kostnader. Helse- og omsorgs-departementet la i juni 2015 frem "Nasjonal strategi mot 

antibiotika resistens 2015 - 2020" som ikke bare satte ambisiøst mål for å redusere 

antibiotika forbruk med 30.0% i 2020 sammenlignet med 2012, men også lagt fram de 

praktiske skrittene for å nå dette målet. 

Hensikt: Hovedformålet med denne studien var å undersøke kunnskapsnivået om 

antibiotika blant norske apotekkunder i ett apotek i Harstad. Sekundært formål var å 

undersøke hvilke faktorer som er assosiert med dette kunnskapsnivået. 

Metoder: En papirbasert spørreundersøkelse blant tilfeldig utvalgte apotekkunder ble 

gjennomført i ett apotek i Harstad høsten 2017. For å delta i studien, måtte subjektene 

beherske norsk og å være minst 18 år. Sammenhenger og korrelasjoner mellom 

kunnskap og medvirkende faktorer ble analysert ved hjelp av Chi-square test for 

uavhengighet, Fishers eksakte test og Spearman Rank Order Correlation. 

Resultater: Svarprosent var 53.7% (n=300/559). Nesten halvparten (48.3%) hadde høyt 

kunnskapsnivå om antibiotika (middels nivå: 43.7%, lavt nivå: 9.0%). Over 90.0% 

visste at antibiotika dreper bakterier, at bakterier kan bli resistente mot antibiotika og 

at unødvendig bruk av antibiotika kan gjøre dem mindre effektive. Videre visste 74.3% 

at antibiotika ikke virker mot forkjølelse eller influensa og 72.7% var klar over at 

antibiotika ikke dreper virus . Det ble funnet sammenheng mellom alder, jobb, inntekt, 

helsefaglig bakgrunn og utdanning på den ene side og kunnskapsnivået om 

antibiotika og resistensen på den andre. 
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Konklusjon: Deltakerne hadde godt kunnskap om antibiotika og resistens. Til tross 

for disse positive funnene, er det et behov fortsatt for forbedring i befolknings totale 

kunnskap om antibiotika i enkelte befolkningsgrupper. Som det siste skrittet før 

pasientene begynner å ta antibiotika, er farmasøyter i en god posisjon for å dele 

medisinsk kunnskap om korrekt bruk av antibiotika, for eksempel å understreke 

viktigheten av etterlevelse og positive holdninger til medisiner. Videre bør 

farmasøyter bistå andre helsepersonell og politikere i deres innsats for å stoppe 

spredningen av bakteriell resistens i samfunnet. 
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1. Introduction 

1.1. Antibiotics 

It was estimated by WHO in 2016 that more than 700,000 people die around the globe 

each year due to resistant infections [1]. Every year in the United States alone, at least 

two million people get infected by bacteria which are resistant to antibiotics and as a 

direct result 23,000 people are killed annually due to these resistant infections [2]. On 

the European level, it was found out in 2009 that resistant bacteria are responsible for 

25,100 deaths each year in addition to costing the EU around 1.5 billion euros annually 

due to loss of productivity and healthcare expenses [3]. In order to deal with this 

challenging problem, newer antibiotics should be continuously discovered and 

developed. Simultaneously, the existing antibiotics should be used more rationally. A 

recent example for this rational use is the measure taken by the Norwegian 

government to reduce the validity of antibiotic prescriptions from one year to ten days 

[4]. The rationale behind this decision, is that antibiotics are meant to be prescribed for 

acute infections and if the therapy was not initiated within these ten days, the patient 

would have to consult the prescriber again. This decision which came in effect in 

January 2018, would likely contribute to cut down total consumption of AB in Norway. 

Infectious diseases have been believed for thousands of years to be caused by angry 

gods and evil spirits against which there was not much to do but to pray and 

recommend magical spells or a combination of both. Tuberculosis, leprosy, syphilis, 

plague and cholera are just few examples of bacterial diseases that claimed the lives of 

millions of humans throughout history before the beginning of the “age of antibiotics” 

before which, simple wounds, minor surgical operations or giving birth could have 

had life-threatening consequences. The National Strategy against Antibiotic Resistance 

(2015–2020) developed by the Norwegian government recognizes that “There is broad 
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international agreement that antibiotic resistance represents a danger to both human 

and animal health. However, knowledge of this beyond the healthcare and food 

production sectors is poor” [5]. Considering this poor knowledge, this study is a part 

of a larger project aiming at learning about the Norwegian population’s knowledge 

about antibiotic and bacterial resistance as well as contributing factors to this 

knowledge. 

The race for discovering newer antibiotics did not yield much in the past decades as 

several pharmaceutical companies consider developing new antibiotics to be an 

unattractive investment opportunity and due to challenging regulatory requirements 

[6]. Until 2015, it took the world around 30 years to discover a new class of antibiotics 

as the last one was introduced in 1987 [1]. Parallelly, we should take care of the 

antibiotics available today and optimize their use by avoiding the development of 

resistance against them. This can be achieved by establishing surveillance systems in 

virtually every country to monitor global AMR, by intensifying the efforts to prevent 

and control infections and finally by raising public awareness about the threat posed 

by resistant bacteria.  Educating the public and informing them about the hazards of 

resistant infections and how it is related to the over-use of antibiotics should be 

focused upon. People’s attitudes towards the use of antibiotics, their adherence and 

understanding of health information can therefore play a pivotal role in the fight 

against bacterial resistance. It can be reasoned that if people are well aware of the 

consequences of over-using antibiotics, they would not for instance use left-overs from 

another family member or buy antibiotics over the internet without doctors’ 

recommendation. This study is therefore conducted in order to assess the Norwegian 

pharmacy customers’ level of knowledge about antibiotics and the contributing factors 

e.g. attitudes towards medicines in general and antibiotics in particular.  

Norway has a relatively good knowledge about the use of antibiotics among 

population thanks to abundant data from prescription registry, sales statistics and 



3 

 

health surveys. Nevertheless, we know little about the Norwegian population’s 

knowledge about antibiotics which is the purpose of this study 

In the following pages, a brief history of antibiotics and their global as well as national 

usage will be summed up, afterwards it will be represented more in depth, some of 

the challenges related to antibiotics use and adherence as well as public knowledge 

and attitudes towards them. 
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1.2. The story of antibiotics 

Antibiotics can be broadly defined as a group of substances that can either kill or stop 

the growth of bacteria. The word antibiotic can trace its origins from French 

antibiotique, coined in 1889 by the French mycologist Jean Paul Vuillemin from anti- 

and biotique, from ancient Greek “anti” meaning “against” and “bios” meaning "life") 

[7]. A more proper definition of antibiotics that takes into consideration the modern 

use of the word would be a type of medicine that is used to treat or to prevent bacterial 

infections. Antibiotics can, in this sense, also be called antibacterials which clearly 

distinguishes them from other antimicrobial agents i.e. antivirals that are used against 

viral infections and antifungals that kill or suppress the growth of fungi. Bactericidal 

is a term referring to those antibiotics that kill or destroy the bacteria whereas 

bacteriostatic refers to those antibiotics which stop or suppress the growth but not 

directly killing them and leave this to natural defense mechanisms in the host’s body.  

The first antibiotic to be used against systemic bacterial infections in humans was 

Prontosil (sulfamidochrysoidine) which was discovered in 1932 by a group of 

researchers in Bayer laboratories in Germany [8]. The synthesis of this compound and 

its proven efficacy has turned a new page in the history of humanity by taking the war 

against bacterial infections to a whole new level. The second big breakthrough was 

made by the Scottish microbiologist Sir Alexander Fleming (1881–1955) when he 

accidentally discovered penicillin in 1928 and revolutionized the way science deals 

with bacterial infections. He was one of three scientists awarded The Nobel Prize in 

Physiology or Medicine in 1945 "for the discovery of penicillin and its curative effect 

in various infectious diseases" [9] . It was not before 1940s when Penicillin was a reality 

and commercially available in mass production thanks to the unprecedented work of 

Howard Florey, Ernst Chain, and Norman Heatley who managed to purify Penicillin 

G. 
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We should not forget to mention at this point two of the greatest founding fathers of 

modern microbiology; the first is the French microbiologist Louis Pasteur (1822–1895) 

whose genius led him to great discoveries in fields of fermentation, vaccination and 

process of stopping bacterial growth in milk named after him i.e. Pasteurization as 

well was his distinguished work to prove the Germ Theory. The second is the German 

physician and microbiologist Robert Koch (1843–1910) whose notable work with 

anthrax was pioneering as he was the first to establish the relation between a specific 

microorganism and a specific disease supporting the germ theory of disease and 

refuting once and for all the spontaneous generation theory. 

1.3. Antibiotics utilization 

1.3.1. Brief classification of antibiotics 

Since their first discovery in the 1920s1, antibiotics had ever since increased in number 

and in area of activity. Today there are over 100 antibiotics but most of them can be 

grouped in a number of few classes based mainly on their chemical structures [10] for 

example: Beta-lactams, Tetracyclines, Aminoglycosides, Macrolides, Clindamycin, 

Sulphonamides, Antileprotics, Quinolones, Metronidazole and Tinidazole. 

Furthermore, antibiotics can be classified in many other ways according to different 

criteria i.e. molecular structure, mode of action, route of administration, spectrum of 

activity etc. Figure 1 below summarizes some of these classification systems [11] 

 

                                                 

1 Penicillin was discovered in 1928 and purified in 1942, afterwards it became commercially available.  
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Figure 1. Common classification systems of antibiotics. 

 

1.3.2. Antibiotics and common infections 

Antibiotics are used either prophylactically or curatively. In the former circumstance 

antibiotics are used in order to prevent the occurrence or protect against bacterial 

infections while in the latter, antibiotics are given with the intention of treating an 

already existent infection (can also be referred to as preventive use versus therapeutic 

use). The border line between these two practices can sometimes be less distinct as 

clinicians might find it justifiable enough to initiate antibacterial therapy beforehand 

in cases of suspected infections and without waiting for laboratory results which 

confirm the existence of such infections. Prophylactic treatments with antibiotics are 
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common practices especially pre-and post-operatively which greatly reduce the risks 

of serious infections in hospitals and in clinics. In addition, prophylactic treatments 

are typically given to patients with recurrent urinary tract infections, rheumatic fever, 

in some dental procedures, recurrent cellulitis, as well as infective endocarditis [12]. 

Therapeutic treatments on the other hand, are given for a limited period of time and 

with a clear purpose of eliminating a particular pathogen from patient’s body. This is 

not always the case because there are several common infectious diseases that are 

either self-limited or caused by non-bacterial pathogens. Mayo clinic lists some  

common viral infections that do not benefit from antibiotic treatment such as cold, flu 

(influenza), bronchitis, most coughs, most sore throats, some ear infections, some sinus 

infections and stomach flu (viral gastroenteritis) [13]. It is worth noting here that not 

all infections result in diseases and consequently not all diseases caused by bacteria 

require antibiotic treatments. Accordingly, antibiotics are reasonably used 

therapeutically to treat quite a lot of bacterial infections, some of them are listed below 

[14].  

• Escherichia coli and Salmonella cause food poisoning. 

• Escherichia coli causes UTIs. 

• Helicobacter pylori cause gastritis and ulcers. 

• Neisseria gonorrhoeae cause the sexually transmitted disease gonorrhea.   

• Neisseria meningitidis causes meningitis. 

• Staphylococcus aureus causes a variety of infections in the body, including boils, 

cellulitis, abscesses, wound infections, toxic shock syndrome, pneumonia, and 

food poisoning. 

• Streptococcal bacteria cause a variety of infections in the body, including 

pneumonia, meningitis, ear infections, and strep throat (Streptococcal 

pharyngitis).  
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1.3.3. Shorter courses of antibiotics 

As mentioned earlier, antibiotic treatments have many scopes (therapeutic as opposed 

to prophylactic) and have many consequences on various levels i.e. on the bacteria, on 

the host’s body as well as on the environment as a whole. To explain this multilevel 

effect further, too low doses can lead to bacterial resistance (bacterial level), too high 

doses might lead to greater risks of side effects and drug interaction (host’s level) and 

finally arbitrary use of antibiotics in agriculture sectors to endorse animal growth has 

very dangerous consequences on the environment when consumed by human or other 

animals in the food chain circles (environmental level) [15]. These three levels should 

be taken into consideration when antibiotics are used to treat or to prevent infections. 

A general rule of thumb for pharmacological approaches to treatment is “a medication 

should be used at the lowest dose and for the shortest duration that is likely to achieve 

the desired outcome” [16]. By applying the same principle to antibiotic therapies, one 

can easily assume that antibiotic doses as well as duration of treatment must not be 

too high or too long. The minimum effective dose of a particular antibiotic is defined 

by manufacturers and implemented by physicians [17] yet, appropriate duration of 

treatment proved to more difficult to be determined [18]. 

Historically, patients have been routinely and strongly encouraged not to stop taking 

their antibiotics before the end of the course [19] but how long is long enough has been 

debated extensively in the last decade by scientific community [20]. The problem of 

duration of treatment is two-sided as when an antibiotic is given over a relatively long 

period of time, it is preventing the survival of few individual bacterial agents with 

mutant resistance genes. On the other side, when it is stopped as soon as bacteria are 

too weak or too few that they no more pose a threat to the host’s body, the rest of the 

job is left to be carried out by the host’s natural defense mechanisms and this reduces 

the overall use of antibiotics. Recent durations of antibiotic courses tend to be shorter 
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than what was previously recommended as shown by WHO recent release [21] where 

it is stating that new studies demonstrate that shorter durations of antibiotic 

treatments have similar effect to longer ones both on cure and symptoms. 

Consequently, shorter courses are preferable as they are expected to be completed 

accurately, have fewer side effects and most probably less expensive [21]. 

In a study published in 2012 by Altamimi S et al., it was concluded that three to six 

days of oral antibiotics for children with streptococcal throat infection is a safe 

treatment with a comparable effect to the standard duration of 10 days of penicillin 

[22]. Similarly, several results were concluded for various bacterial infections as 

demonstrated in the table below [21]: 

 

Table 1. Equivalent short and long courses against infections.  

Disease Treatment duration (days) 

Short long 

Community-acquired pneumonia 3-5 7-10 

Nosocomial pneumonia ≤8 10-15 

Pyelonephritis 5-7 10-14 

Intraabdominal infection 4 10 

Acute exacerbation of chronic bronchitis and COPD ≤5 ≥7 

Acute bacterial sinusitis 5 10 

Cellulitis 5-6 10 

Chronic osteomyelitis 42 84 
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1.3.4. Global use of antibiotics 

Between 2000 and 2010, the total global consumption of antibiotics increased by 36.0% 

(from 54 083 964 813 standard units to 73 620 748 816 standard units2) [24]. In addition 

it is further recognized that in many countries, antibiotics can easily be obtained 

without proper prescriptions or for incorrect diagnoses and for wrong duration of 

treatment as well as inappropriate dose [25], [26]. The antibiotic resistance crisis has 

been attributed to the overuse and misuse of these medications, as well as a lack of 

new antibiotics development by the pharmaceutical industry due to reduced economic 

incentives and regulatory barriers [6]. A systematic review of non-prescription 

antimicrobial use worldwide [27], showed that there is a large difference between 

countries with respect to antibiotics use without prescription. The percentage ranged 

from 3.0% in northern European countries (Sweden, Denmark, Netherlands, Austria, 

Belgium, Ireland and UK) and up to 100.0% in some African countries (Sudan and 

Nigeria). Within Europe itself, the variation of obtaining antimicrobials without 

prescriptions was fairly noticeable between north and south where it reached 44.0% in 

Turkey, 30.0% in Poland, Lithuania and Romania  and 19.0% in Spain, Malta, Italy and 

Greece [27]. 

When it comes to other European countries that are not EU members as well as newly 

independent states, there are no reliable data on antibiotics use in these countries. 

Nevertheless, in 2014 and for the first time it was published a cross-national database 

study where validated data on antibiotic use in seven newly independent states 

(Armenia, Azerbaijan, Belarus, Georgia, Kyrgyzstan, Moldova, Tajikistan), five 

                                                 

2   Standard Unit which is used in some statistics (such as by IMS Health), is defined as the smallest dose 

of a product, equivalent to one tablet or capsule for an oral dosage form, one teaspoon (i.e. 5 ml) for a 

syrup and one ampoule or vial for an injectable product [23]. 
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southern and eastern European countries (Bosnia and Herzegovina, Croatia, 

Montenegro, Serbia, Turkey), and Kosovo, have been collected and analyzed in 

accordance with the WHO ATC/DDD method. The study identified great difference 

in antibiotic use with Turkey using most antibiotics (42.3 DDD/1000 inhabitants per 

day) and Armenia the least (15.3 DDD/1000 inhabitants per day). It was noticed that 

Serbia and Montenegro used the long-acting macrolide Azithromycin, whereas Co-

Amoxiclav was most used in Georgia and Turkey and it was observed high parenteral 

antibiotic use in all newly independent states [28]. 

1.3.5.  Antibiotics use in Norway 

During 2012, almost 30 per cent of women and about 20 per cent of men aged 0-79 

years were dispensed at least one antibiotic prescription at a Norwegian pharmacy 

[29]. The department of pharmacoepidemiology at the Norwegian Institute of Public 

Health issues a statistical presentation of the drug consumption in Norway based on 

total sales data from the wholesalers. The total use of antibiotics (ATC group J: Anti-

infectives for systemic use) between 2012 and 2016 has decreased from 21 DDD per 

1000 inhabitants per day in 2012 and down to 18 DDD per 1000 inhabitants per day in 

2016. A closer examination of the sales data reveals that Beta-lactams are the most used 

antibiotics in Norway with a percentage of 42.4% of total use. 

Phenoxymethylpenicillin, Pivmecillinam, Amoxicillin and Dicloxacillin were the most 

used antibiotics within this group (3.45, 1.62, 1.26 and 0.71 DDD/1000 inhabitants/day 

respectively). Other antibiotics with significant use in Norway are Methenamine 

Hippurate, Doxycycline, Lymecycline, Erythromycin, Ciprofloxacin and 

Sulfamethoxazole/Trimethoprim with DDD/1000/day values of 3.87, 1.77, 0.94, 0.60, 

0.49 and 0.44 correspondingly [30]. 

The Norwegian Prescription Database (NorPD) provides a lot of information about the 

trends of antibiotics use and patients’ demographic characteristics. They can show for 
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example that number of users of antibiotics per 1000 inhabitants fluctuated over time 

with a record high level of 252 users/1000 in 2011 and steadily decreased since then to 

reach a record low level of 212 in 2016. During the past 10 years and 5 years, the 

number went down by 13.0% and 16.0% respectively as shown in Figure 2. 

 

Figure 2. Antibiotics users/1000 inhabitants/year during 2006-2016 in Norway [31]. 

 

Besides, when comparing the number of users per 1000 inhabitants in 2006 and 2016 

across the different Norwegian counties, there was a general trend of reduced 

antibiotics use and Troms county succeeded to have the lowest number in a 10-year 

period while Østfold has the highest antibiotics users per 1000 inhabitants during the 

same period. The reduction percentage was 11.0% and 10.0% in Troms and Østfold 

respectively in the same period as shown in Figure 3. 
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Figure 3. Number of antibiotics users per 1000 inhabitants divided by Norwegian 

counties [31]. 

 

Age-wise distribution per 1000 inhabitants revealed a general pattern of reduction in 

antibiotic use over the past 10 years which was common as well in previous charts. It 

is observed that the number is high both in the first years of life (0-4 years) and towards 

the advanced age but hits a record high between 85-89 and a record low between 40-

49 as illustrated in Figure 4: 
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Figure 4. Age-wise distribution of antibiotics users/1000 inhabitants in Norway by age 

[31]. 

When examining the trends in specific antibiotics utilization, it is can be observed that 

the same declining pattern persists across the different groups of antibiotics except for 

ciprofloxacin where the consumption increased by 8.0% in the period between 2012 

and 2016 as illustrated in this table [32]. 

Table 2. Changes in important antibiotics use between 2012 and 2016 in Norway.  

DDD/1000 inhabitants/day Change 

(%) 

ATC level name (DDD value) 2012 2013 2014 2015 2016 -  10.0% 

Anti-bacterials for systemic use 20.93 19.92 19.27 18.75 18.75 -  23.0% 

Doxycycline (0.1 g) 2.31 1.98 1.93 1.90 1.77 -  13.0% 

Amoxicillin (1 g) 1.45 1.40 1.41 1.33 1.26 -  9.0% 

Pivmecillinam (0.6 g) 1.78 1.83 1.80 1.68 1.62 -  15.0% 

Phenoxymethylpenicillin (2 g) 4.07 3.85 3.60 3.61 3.45 -  38.0% 

Azithromycin (0.3 g) 0.47 0.41 0.35 0.33 0.29 -  32.0% 

Ciprofloxacin (1 g O/0.5 g P) 0.72 0.69 0.63 0.56 0.49     8.0% 

Methenamine (Hippurate 2 g) 3.57 3.67 3.65 3.76 3.87 -  10.0% 
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The general pattern of antibiotics utilization in Norway indicates that thanks to 

successful cooperation between policy makers and health care professionals as well as 

information providing bodies in Norwegian research centers, it can be concluded that 

Norway managed to cut down the use of antibiotics in the last 10 years on different 

levels i.e. geographically, age-wise, sex-wise and DDD-wise. However, we still lack 

information about the actual use of antibiotics by patients, their knowledge, their 

attitudes as well as their adherence to antibiotic regimens prescribed by doctors 

(patient-perspective). 

1.4. Challenges with antibiotics use 

The practice of using antibiotics against bacterial infections did not go, like any other 

success story, without facing challenges along the way. Scientists were aware, from 

the early days, of the fact that they are in front of two major obstacles. The first was 

how to find or design a drug that kills bacterial cells without killing or harming the 

host cells, the other problem was how to avoid the development of bacterial resistance 

against these drugs. These two obstacles will be briefly shed light upon here. 

1.4.1. Side effects and toxicity 

Drugs in general and antibiotics in particular, are made to be as toxic as possible to the 

infecting organism and as safe as possible to the human cells-that is, they must have 

selective toxicity [31]. Side effects of antibiotics can range from hearing loss and renal 

damage (aminoglycosides), jaundice (macrolides), photosensitivity and kidney failure 

(sulphonamides), to anaphylactic shock that might lead to death as in the case of 

penicillin hypersensitivity. Fortunately, most of these side effects are rarely observed 

and can be minimized with proper use of antibiotics within therapeutic ranges and 

recommended doses. There are some side effects that are more or less independent of 

the type of antibiotic i.e. common to most antibiotics like gastrointestinal upset, fungal 
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super-infections, allergic reactions and diarrhea. On the other hand, there are specific 

side effects and adverse reactions more connected to individual antibiotics as listed in 

Table 3. 

Table 3. List of common antibiotics, uses and side effects [31]. 

Antibiotic family Common use Side effects 

Penicillins e.g. 

Penicillin  

Amoxicillin. 

Wide range of susceptible 

bacteria i.e. syphilis, 

streptococcal infections.  

Gastrointestinal upset and 

diarrhea, hypersensitivity 

and anaphylaxis. 

Tetracyclines e.g. 

Tetracycline 

Doxycycline. 

Syphilis, chlamydia, acne, 

typhus and anthrax. 

Tooth discoloration in 

children under 8 years, 

photosensitivity, diarrhea 

and vomiting. 

Macrolides e.g. 

Erythromicin 

Clarithromycin 

Azithromycin. 

Staphylococcal and 

streptococcal infections. 

Nausea, diarrhea and 

jaundice. 

Quinolones e.g. 

Ciprofloxacin 

Moxifloxacin. 

 

UTIs, respiratory tract 

infections and gonorrhea. 

Associated with 

potentially permanent 

side effects that can occur 

together, involving the 

tendons, muscles, joints, 

nerves, and CNS [32]. 

1.4.2.  Antibiotic resistance worldwide 

Antibiotic resistance is the ability of microorganisms to resist the action of drugs 

intended to kill or stop their growth. This happens not only in bacteria but also in 

virus, fungi and protozoal organisms which might suggest that resistance is a 

universal phenomenon and as some studies even show that resistant organisms have 

existed long before their exposure to antibiotics [33]. Whether antibiotic resistance is a 

natural process that happens all the time or it’s a cut off event developed by bacteria 

in response to exposure to antibiotic has been extensively debated by scientific 

community. A combination of both is most probably the best explanation for 
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emergence of resistance and the misuse/overuse of antibiotic might accelerate its 

spread. Resistance to antibiotics can in this regard be divided in two categories [34]: 

Intrinsic resistance: A natural innate ability of bacteria to resist or to tolerate the action 

of antibiotics due to several natural characteristics of a particular species e.g. lack of 

affinity of the drug for the bacterial target, inaccessibility of the drug into the bacterial 

cell, extrusion of the drug by chromosomally encoded active exporters or innate 

production of enzymes that inactivate the drug 

Acquired resistance: occurs when a particular microorganism obtains the ability to 

resist the activity of a particular antimicrobial agent to which it was previously 

susceptible which might result from; the mutation of genes involved in normal 

physiological processes and cellular structures, acquisition of foreign resistance genes 

or a combination of these two mechanisms.    

Newer antibiotics have been gradually discovered and synthesized for almost a 

century now, however bacteria have shown no sign of defeat and to the contrary kept 

up with the development of new resistances to almost every new antibiotic. It is even 

predicted that bacteria will eventually develop resistance against all antibiotics [35]. It 

seems like this is a natural endless process of attack and counter-attack and by 

following few principles of antibiotic proper use, we can hope to delay or even stop if 

not reverse this evolution of resistance. 

In a recent news release by the WHO [36] data from 77 countries showed that antibiotic 

resistance is making gonorrhea much harder and sometimes impossible to treat. 

Taking into consideration that gonorrhea infects around 78 million people every year, 

it is quite clear how dangerous it is and how challenging it is to try to control the use 

of antibiotics as well as how eminent and urgent is the need to develop new ones. In 

2015, the world health organization (WHO) has published a study named “Antibiotic 

resistance: Multi-country public awareness survey” [37]. The study showed that 
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antibiotic use is widespread (65.0% of respondents across the 12 countries included in 

the survey reported having taken antibiotics in the past six months). It was a striking 

finding that 25.0% of respondents across the 12 countries included in the survey think 

it is acceptable to use antibiotics that were given to a friend or family member, as long 

as they were used to treat the same illness. Furthermore, it was revealed that 32.0% of 

respondents think that they should stop taking antibiotics when they feel better, not 

when they have taken all of them as directed. The majority also incorrectly believed 

that viruses such as colds and flu (64.0%) can be treated with antibiotics.  

The scope of the problem of antimicrobial resistance (AMR) has catastrophic 

consequences on the global economy as shown in a report issued in 2016 by the World 

Bank. This study shows that if the AMR problem left untreated, it could result in a 

financial crisis by 2050 which is comparable to, or even worse than the financial crisis 

that hit the world in 2008-2009. The world bank predicts two possible scenarios where 

annual global gross domestic product (GDP) would fall after 2030 by $1 trillion 

annually in the optimistic scenario and by $3.4 trillion in worst case scenario [38]. 

In neighboring Sweden, two similar studies were conducted in 2006 and 2016 aiming 

at updating the knowledge level, attitudes to antibiotic use and resistance of the 

Swedish population, as well as identifying the population groups that are in need of 

improving knowledge or attitudes [39]. The study found that men, younger and more 

educated people were more knowledgeable as measured by the study questionnaire, 

but males had a less restrictive attitude towards antibiotics. Respondents with high 

levels of knowledge on antibiotics were more likely to have appropriate restrictive 

attitudes to antibiotics. It was concluded that knowledge on antibiotic use and 

resistance is maintained high and has improved in Sweden compared to 2006. People 

with lower education and elderly are especially in need of improved knowledge about 

antibiotic use and resistance. 
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Both local and international policies aimed at controlling the use of antibiotics can 

greatly influence the resistance development, public awareness as well as cooperation 

of health professionals are of paramount importance in reducing the impact of 

resistance. World health organization has developed strategy to combat this alarming 

increase and spread of antibiotic resistance [40]: 

• Only use antibiotics when prescribed by a certified health professional. 

• Never demand antibiotics if your health worker says you don’t need them. 

• Always follow your health worker’s advice when using antibiotics. 

• Never share or use leftover antibiotics. 

• Prevent infections by regularly washing hands, preparing food hygienically, 

avoiding close contact with sick people, practicing safer sex, and keeping 

vaccinations up to date. 

Similarly, British national formulary lists guidelines for medical practitioners before 

initiating antibiotic therapy [41]: 

• Viral infections should not be treated with antibiotics 

• Samples should be taken for culture and sensitivity testing. Blind antibacterial 

prescribing usually leads to difficulty in establishing the diagnosis. 

• Narrow spectrum antibacterials are preferred to broad spectrum ones unless 

there is a clear clinical indication (life threatening sepsis) 

• The dose of antibiotics varies according to age, weight, hepatic/renal functions 

and severity of infection. Standard dosage may result in failure of treatment 

and inadequate dose may increase the likelihood of antibacterial resistance. 

• Duration of treatment depends on the nature of infection and the response to 

treatment. Courses should not be unduly prolonged because they encourage 

resistance, side effects and they are costly. 
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In May 2015, The World Health Assembly adopted a global action plan on 

antimicrobial resistance and launched what it called the Global Antimicrobial 

Resistance Surveillance System (GLASS) in order to support a standardized approach 

to the collection, analysis and sharing of data on antimicrobial resistance on global 

level in order to inform decision-making, drive local, national and regional action, and 

provide the evidence base for action and advocacy [42]. The GLASS is linked to three 

regional antimicrobial resistance surveillance networks: 

• Central Asian and Eastern European Surveillance of Antimicrobial Resistance 

(CAESAR)  

• Latin American Surveillance Network of Antimicrobial Resistance (ReLAVRA)  

• European Antimicrobial Resistance Surveillance System (EARS-Net) 

1.4.3. Antibiotics resistance in Norway 

Globalization had lead in the recent decades to an overwhelming increase in the 

movement of people who carried with them their ideas, their cultures, their resources 

and undoubtedly their infectious diseases. In 2016, it was registered 2500 cases of  

Methicillin-resistant Staphylococcus aureus (MRSA) infections among Norwegians who 

have travelled abroad, that is 14.0% higher than what was registered the year before 

[43]. It is worth mentioning here that Norway is still having a very successful resistance 

control records. The percentage of MRSA isolated in blood cultures with Staphylococcus 

aureus has exceeded 80% in Latin America, 41.0-80.0% in India, 20.0% in most other 

European countries [44]. To the contrary, the percentage here in Norway is just below 

1.0% which makes it, together with Iceland the countries with the lowest MRSA 

incidence in the whole world [45]. 

The development of resistant bacteria is increasing internationally as well as locally in 

Norway and consequently, close observation and surveillance of antimicrobial 

resistance are indeed essential tools to control the existing infections and to prevent 
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future spreading. The monitoring of antibiotic resistance in Norway is accomplished 

by three different surveillance entities [45]: 

• Norwegian Surveillance System for Communicable Diseases 

(Meldingssystemet for smittsomme sykdommer - MSIS) which is responsible 

for monitoring methicillin-resistant Staphylococcus aureus (MRSA), Penicillin 

resistant pneumococci, Vancomycin resistant enterococci as well as other 

microbes with special resistance patterns. 

• Norwegian Surveillance System for antimicrobial drug resistance (Norsk 

overvåkingssystem for antibiotikaresistens hos mikrober NORM), a national 

health registry started in 2000 and its main aim is to collect and process data on 

bacterial and fungal isolates resistance to antibiotics and antimycotics in order 

to study the occurrence and development of resistance to such agents and 

monitor changes over time. 

• Norwegian Surveillance System for antimicrobial drug resistance - Veterinary 

Medicine (Overvåkningsprogrammet for antibiotikaresistens og 

antibiotikaforbruk knyttet til dyr og mat NORM-VET) whose main purpose is 

to monitors the occurrence of antibiotic resistance among bacteria from animals, 

their food and dietary products in Norway. 

1.5.     Attitudes towards antibiotics 

The Beliefs about Medicines Questionnaire (BMQ) is a commonly used tool to assess 

and measure people’s beliefs about medicines in general and about illnesses. It has 

been used successfully in different languages and in a number of countries e.g. 

Australia, Canada, Czech Republic, Denmark, Egypt, Estonia, France, Germany, Iran, 

Ireland, Japan and Italy [46]. The questionnaire was validated with good results: 

internal consistency, re-tested on other data sets and tested for its psychometric 
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capacities [47]. The BMQ was designed in 1999 by Robert Horne et al., who divided it 

into two separate questionnaires [47]: 

1. The BMQ-Specific which comprises two 5-item factors assessing beliefs aimed at 

evaluating the beliefs held by patients about prescribed medicines for personal use 

and for a particular illness. This section includes two scales; the first assess personal 

beliefs about the necessity of prescribed medication (specific necessity) and the second 

assesses concerns about taking medicines and the long-term toxicity as well as the 

potential adverse consequences of taking it (specific concerns). 

2. The BMQ-General assesses beliefs held by patients about medications in general. It 

exists in 2 forms i.e. 8- and 12-item versions. 

The BMQ-G8 which was the original version and it comprises two 4-item scales; the 

general-overuse scale addresses views about the way in which medicines are used by 

doctors and assesses personal beliefs about the extent to which doctors place too much 

emphasis and trust in medicines. The general-harm scale assesses beliefs about the 

intrinsic properties of medicines and the degree to which they are perceived as 

essentially harmful. Finally, the BMQ-G12 comprises a further 4 item general benefit 

scale assessing more positive views of the beneficial effects of medicines 

The two sections of the BMQ (General and Specific sections) can be used in 

combination or separately and all items are rated on a 5-point Likert scale (Strongly 

agree to Strongly disagree) [47]. 
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Table 4. Beliefs about medicines questionnaires. 

The BMQ-Specific The BMQ-General 

Specific 

necessity 

Specific 

concerns 

The original BMQ-G8 The new BMQ-

G12 

  General- 

overuse 

General-

harm 

General- 

 benefit 

Sample questions 

My health at 

present 

depends on 

my medicines. 

My 

medicine 

disrupts 

my life. 

Doctors use too 

many medicines. 

Most 

medicines 

are 

addictive. 

In most cases, 

the benefits of 

medicines 

outweigh the 

risks. 

Without my 

medicine, I 

would be very 

ill. 

My 

medicine is 

mystery to 

me. 

People who take 

medicines should 

stop their treatment 

for a while every 

now and again. 

All 

medicines 

are poisons. 

Medicines help 

many people to 

live better lives. 

 

The factors affecting therapeutic compliance among patients were studied in a 

research published in 2008 by Jing Jin et al. [48]. The study categorized these factors 

into; patient-centered factors, therapy-related factors, healthcare system factors, social 

and economic factors, and disease factors. Patient’s beliefs, motivation and negative 

attitude towards therapy were included under psychological factors which are a sub-

category of patient-centered factors. The study found that patients’ beliefs about the 

causes and meaning of illness, and motivation to follow the therapy were strongly 

related to their compliance with healthcare. Furthermore, the researchers noticed an 

association between patients’ negative attitude towards therapy (e.g. depression, 

anxiety, fears or anger about the illness) and their compliance. It was therefore 

concluded that negative attitude towards therapy should be viewed as a strong 

predictor of poor compliance [48]. 

In 2003, Jodi Vanden Eng et al. [49] published a study which found that participants 

who were not aware of adverse effects of antibiotic use were 2.5 times more likely to 
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agree with the statement, “When I have a cold, I should take antibiotics to prevent 

getting a more serious illness”. It was also found that participants agreeing with the 

statement, “When I have a cold, antibiotics help me to get better more quickly,” were 

1.5 times more likely to have recently taken an antibiotic. 

Beliefs about medicines predict adherence more strongly than sociodemographic or 

clinical factors [50]. Beliefs about medicines; e.g. beliefs that antibiotics make a person 

recover faster or prevent worsening of illness, inappropriately drive antibiotic use for 

other reasons [51].  

1.6. Adherence to medications 

Adherence to medications is very important for achieving the therapeutic goal of 

prescribed medicines and it is defined by WHO as “the extent to which a person’s 

behavior - taking medication, following a diet, and/or executing lifestyle changes, 

corresponds with agreed recommendations from a health care provider”[52]. The 

failure to adhere to regimens established by prescribers is called non-adherence and 

this can be categorized in three different types [53] : 

1. Primary non-adherence (non-fulfillment) in which the prescriber writes a 

prescription, but patients never fill it or initiate the treatment. 

2. Non-persistence in which patient stops taking the medicines after initiating the 

treatment and before the whole regimen is fully completed, this in turn can be 

either intentional or non- intentional. Non-intentional non-adherence might be 

caused by problems of accessing prescriptions, cost, competing demands or 

miscommunication between the patients and his prescriber. On the other hand, 

intentional non-adherence is a result of wrong believes or negative attitudes 

towards medications. 
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3. Non-conformity which refers to cases in which medicines are not used as 

directed by the prescriber i.e. taking medicine at incorrect intervals or in 

incorrect doses or even skipping doses or taking more doses than prescribed. 

In the USA, The Centers for Disease Control and Prevention (CDC) estimates that non-

adherence causes between 30.0-50.0% of chronic disease treatment failures and 125.000 

deaths per year in this country alone [54]. The same source further explains how 

widely spread is the problem of not taking medicines as prescribed; 20.0 to 30.0 percent 

of new prescriptions are never filled at the pharmacy, medication is not taken as 

prescribed 50.0% of the time. Most of the patients who are prescribed chronic 

medication, take less medication than prescribed or stop the medication altogether 

after six months. Additionally, only 51 percent of patients taking medications for high 

blood pressure continue taking their medication during their long-term treatment [54]. 

There might be differences in adherence behaviors as well as contributing factors 

between chronic and acute patients and we should therefore be cautious when 

extending the above-mentioned results to antibiotics. 

A Norwegian study reviewed the literature in PubMed database in 2012 and found 

out that the proportion of patients with high adherence varied between 31.0% and 

80.0% in the different studies and depending on the type of medicine. Antidiabetic 

drugs scored between  31.0% and 80.0% , antiepileptic drugs had  corresponding 

figures between 61.0 – 74.0%, for anti-hypertensives it was 23.0 – 73.0%, for statins  

25.0 – 44.0%, and in case of antibiotics, the proportion of patients with high adherence 

was found to fluctuate between 41.0 – 70.0% [55]. 

Several other studies showed that patients’ non-adherence to AB was relatively 

common and is associated with failed clinical consequences. In 2015, S. Eells et al., 

found that patient adherence to oral antibiotics for skin and soft tissue infections was 

low (57.0%) [56]. Another study published in 2013 about adherence to antibiotics in 
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ambulatory respiratory infections, concluded that outpatients with respiratory 

infections treated with antibiotics showed poor adherence outcomes and that self-

reported adherence was remarkably higher than that observed with the use of MEMS3 

and failed to predict true patient adherence [57]. A number of independent factors 

were found to be associated with antibiotics non-adherence i.e. difficulty in buying the 

antibiotic, duration of treatment, difficulty with ingestion and satisfaction with the 

information given by physician according to M. Fernandes et al., who also concluded 

that non-adherence to antibiotics is common between patients visiting community 

pharmacies [58].   

There is a number of adherence screening tools used to measure adherence to 

medications i.e. the Morisky medication adherence scale (MMAS), Brief Medication 

Questionnaire, Hill-Bone Compliance Scale, Medication Adherence Questionnaire 

(MAQ), The Self-Efficacy for Appropriate Medication Use Scale (SEAMS) and 

Medication Adherence Report Scale (MARS) and Reported Adherence to Medication 

(RAM) [59]. 

1.7. It takes two to tango: Public knowledge about 

antibiotics and AMR  

Drafting national laws and policies as well as making global strategies to reduce 

consumption of antibiotics are very important tools and useful ways to combat AMR. 

Nevertheless, it is the public sense of responsibility and over-all awareness of the 

hazards among the general population that is of pivotal significance in the fight against 

development of resistance. Many people heard of the word resistance before, but they 

                                                 

3 Medication Event Monitoring System (MEMS), which records every opening of the patient's bottle of 

tablets. 
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are not sure if there is something to do about it or if they can play an active role in this 

process. A study showed high levels of familiarity (more than two thirds of 

respondents) with three AMR-related terms; antibiotic resistance, drug resistance and 

antibiotic-resistant bacteria, but 57.0% agreed with the statement: “There is not much 

people like me can do to stop antibiotic resistance” [37]. 

 People’s understanding of the consequences of proper and / or improper use of AB is 

a key part in this struggle and their cooperation with policy makers and health 

personnel might save the lives of thousands if not millions of their children and the 

generations to come. If people begin to take responsibility, they would probably not 

insist on having antibiotic prescribed for influenza infections. Norway has one of the 

lowest consumption of antibiotics per capita in the world as well as in Europe [60]. 

Nevertheless, the Norwegian government issued in 2015 National Strategy against 

Antibiotic Resistance (2015–2020) where it is stated that [5]: The main goal of this 

strategy is to reduce the total use of antibiotics and to assure responsible use of 

antibiotics in all sectors, to increase the body of scientific knowledge, and to be an 

international mobilizer against antibiotic resistance. The responsibility should be 

adequately shared by policy makers, health professionals as well patients themselves. 

The ambitious goals set by the ministry of health by the year 2020 are: 

• Antibiotic use in the total inhabitants will be reduced by 30 percent, measured 

in DDD/1000 inhabitants/day, as compared with 2012.  

• Norway will be one of the three European countries that use the least antibiotics 

in humans, measured in DDD/1000 inhabitants/day.  

• Prescription of antibiotics will be reduced from an average today of 450 

prescriptions per 1000 inhabitants per year to 250 prescriptions per 1000 

inhabitants per year.  

• Prescription of antibiotics for respiratory infections will be reduced by 20 

percent, measured in DDD/1000 inhabitants/day, compared to 2012.  
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• Studies will be carried out on the burden of disease as a consequence of 

antibiotic resistance, as a consequence of possibly too little antibiotic use, and 

the effect of infection control measures 

The release of this national strategy was followed in 2016 by the publication of Action 

Plan Against Antibiotic Resistance in Health Services [61] where a set of 20 concrete 

measures were developed in order to rapidly and effectively achieve the target of a 

reduction in antibiotic use among the population by 30 percent by the end of 2020. 

According to the plan, low level of knowledge in the population about negative 

consequences of antibiotic overuse is one of the obstacles to reducing antibiotic 

consumption.  

1.7.1. Eurobarometer 

The emergence of resistance to antibiotics is a natural phenomenon that could be 

accelerated or worsened by lack of knowledge about the biological principles that 

govern the resistance and its spread i.e. antibiotics misuse and over-prescribing. The 

European Union has been aware of this problem for decades and in response, the 

European commission and its Directorate-General for Health and Food Safety has 

requested to conduct a survey about levels of public use of and knowledge about 

antibiotics. The first of these surveys was carried out in late 2009 and published in 2010 

under the name Special Eurobarometer 338. The second survey data were collected in 

May-June 2013 and the results were published in November 2013 as Special 

Eurobarometer 407. The latest of these surveys was conducted in 28-member states of 

the European Union in the period between 9-18 April 2016 and the results were made 

public in June 2016 after interviewing around 27,969 European citizens and residents 

from different socio-demographic backgrounds. This third report was issued under 

the title Special Eurobarometer 445 and had these five objectives to achieve [62]: 
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• Identify the use of antibiotics among the EU public: whether they have taken 

antibiotics in the last year, how they obtained them, and for what reason they 

took them.  

• Measure the levels of public knowledge about the nature and effectiveness of 

antibiotics and the risks associated with their unnecessary use.  

• Determine the impact of the information Europeans have received, as well as 

their knowledge and attitudes. 

• Obtain perceptions of the most appropriate policy response to antibiotic 

resistance.  

• Assess knowledge of and attitudes towards the use of antibiotics in agriculture 

and the environment. 

The special Eurobarometer 445 has come up with a number of interesting findings such 

as one out of three Europeans has taken oral antibiotics in the past 12 months (almost 

34.0%, slightly less than results in the previous survey of 2013 where the percentage 

was 35.0%). The proportion of population who used AB differs from one country to 

another; Sweden and The Netherlands had the lowest usage by 18.0% and 20.0% 

respectively. Further to the south, Spain and Malta had the highest consumption 

where almost half of the population reported taking antibiotics in the last year (47.0% 

in Spain and 48.0% in Malta). The general knowledge about antibiotics in the public4 

did not change between the years 2013 and 2016 where for example only 24.0% of 

Europeans answered correctly to four questions about antibiotics and 84.0% knew that 

unnecessary use of antibiotics renders them ineffective. Alarmingly, just under half 

(43.0%) of Europeans responded that antibiotics are ineffective against viruses, and 

                                                 

4 Knowledge level was measured using a set of four questions: 1) Antibiotics kill viruses, 2) Antibiotics 

are effective against colds and flu, 3) Unnecessary use of antibiotics makes them become ineffective, 4) 

Taking antibiotics often has side-effects, such as diarrhea. 
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56.0% were aware that Cold and influenza cannot be cured by antibiotics. It was 

reported that doctors are considered by 84.0% as the most reliable source of 

information and only one third of the respondents received information about right 

use of antibiotics. It was also noticed that Europeans support action on all levels to 

tackle antibiotic resistance with 35.0% favoring action on global/European level , 28.0% 

believed that action should be taken on national/regional level and 19.0% preferring 

individual/within family level of action [62]. One of the undesirable observations in 

2016 report, was the increase of percentage of antibiotics obtained without prescription 

from 5.0% in 2009 and 2013 to 7.0% in 2016. The European countries with high rates of 

antibiotic use without prescription are: Romania (20.0%) , Greece (16.0%), Cyprus 

(10.0%), Hungary (8.0%), Spain (8.0%) and Estonia (6.0%). [63] Most of these non-

prescribed antibiotics are obtained by over-the-counter selling in pharmacies (OTC) 

which is contrary to the EU recommendations that all antibiotics in the Member States 

must be dispensed according to prescription. 

In November 2016, the European commission published another report called Flash 

Eurobarometer 444 which aimed at tracking progress on public use of and knowledge 

about antibiotics in 16 countries in various regions outside the EU. The survey was 

conducted among 15,555 respondents from a wide range of countries across the globe 

e.g. Albania, Brazil, Canada, India, Japan, Morocco, Thailand and Turkey. It was found 

out that at least three in ten respondents in each country have taken antibiotics in the 

last year (81.0% in India, 75.0% in Thailand/Brazil, 33.0% in Georgia and 31.0% in 

Kosovo). Regarding public knowledge about antibiotics, it was observed that 

participants from Canada, Serbia, Ukraine and Brazil have the highest levels of 
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knowledge5, whereas those from India, Albania, Morocco and Thailand have the 

lowest. Nevertheless, only a minority in each country knew that antibiotics do not kill 

viruses [64]. 

1.7.2. Gaps in current knowledge of the general public in Norway 

Although Norway was not included in the above-mentioned WHO study named 

Antibiotic resistance: Multi-country public awareness survey [37], it can be assumed 

that the level of knowledge would be comparable to other higher income countries in 

the study (the study included six higher income and six lower income, according to 

World Bank classifications). Norway was not included either in European reports 

(Eurobarometer) but they are very useful for comparing our results with the 

WHO/European ones and finding room for improvement. It is becoming more obvious 

that Norway needs more studies similar to those published by WHO, that published 

last year in Sweden or Eurobarometer in order to clearly understand the level of 

knowledge of Norwegian population in comparison to international and regional 

levels. This study will try to measure the level of knowledge about antibiotics among 

pharmacy customers as an indication of the level of knowledge among the Norwegian 

population and seeking to identify key factors that influence this knowledge as well 

as the relation between the level of knowledge on one side and the use of antibiotics 

on the other.  

  

                                                 

5 Similar to special Eurobarometer 445, knowledge level was measured using the same set of four 

questions. 
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2. The purpose of the study 

The study objective is to investigate the level of knowledge about antibiotics among 

the Norwegian population (represented by pharmacy customers), and to examine 

whether there is an association between the level of knowledge and the 

sociodemographic factors as well as drug utilization factors e.g. previous use of 

antibiotics, attitudes towards antibiotics, beliefs about medicines, adherence to 

medication and health literacy. 

The research seeks to find answers to the following questions; 

• What is the level of knowledge about antibiotics among the pharmacy 

customers in Harstad/surroundings? 

• Which factors are associated with the level of knowledge about antibiotics and 

to what extent? 

My hypothesis is that some sociodemographic factors are associated with the level of 

knowledge which is also influenced by attitudes towards antibiotics/medicines, 

adherence to medications and health literacy of the study population. Previous studies 

in Norway have measured the level of knowledge about AB in the public and found it 

to be associated with some of the factors hypothesized above [65], [66], [67]. 
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3. Materials and methods 

3.1. Study design 

The researcher utilized in this study a previously created paper-based semi-structured 

questionnaire which included validated instruments 6 in Norwegian language in order 

to collect data from pharmacy customers (Appendix 8.6). A written consent form was 

a pre-condition to participate in the study (Appendix 8.4). The study is a part of a larger 

project named the “National study of public knowledge about medicines – with focus 

on antibiotics and analgesics”. The project comprises other two studies i.e. anonymous 

internet-based survey without follow-up and the third study where the data from 

these studies will be linked to NorPD to assess prescriptions dispensed the last three 

years and patients’ actual use of medications and antibiotics. 

3.2. Study population and data collection 

 The study recruited participants from pharmacy customers in the north Norwegian 

city of Harstad, Troms county during a three and half months’ period from 01.09.2017 

to 15.12.2017. The pharmacy is located in one of the biggest shopping centers in the 

region and visited therefore by a wide range of customers from different backgrounds, 

various age groups, and of both sexes. The use of incentive to stimulate participation 

in the survey was deemed unnecessary as recruiting process went smoothly and 

response rate was fairly constant along the recruiting period. The study included 

                                                 

6 BMQ, RAM and SBSQ are all internationally validated instruments [68], [69], [70].The questionnaire 

form itself was piloted in an earlier similar study carried out at UIO in 2016 [67]. 
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participants who were 18 years old or above, and who were able to give a signed 

informed consent (Appendix 8.4). Since the consent form is in Norwegian, the study 

subjects had to speak and write Norwegian. Those who fell within recruiting criteria 

(were speaking Norwegian, agreed to sign consent form and were at least 18 years old) 

were asked to accompany an authorized pharmacist into a discrete area (information 

room). There they were given an oral presentation of the study and handed a written 

information sheet about the purpose of the study, the reason why they were asked to 

participate, pros and cons of taking part in the study, how their personal sensitive 

information are dealt with and finally were informed that the study is basically 

voluntary in nature and s/he can at any time withdraw from the research (Appendix 

8.1). A written informed consent was obtained from each study participant, an 

additional consent form was obtained from participants where they expressed their 

approval of accessing their prescription registry and obtaining information about them 

and their prescription medicines in the last three years (Appendix 8.5). 

 Whenever desired, the participant could take the questionnaire form in order to 

complete it at home and so to be returned to the pharmacy within one week. This 

second take-away option proved to be very unsuccessful as most of the forms were 

either never returned to the pharmacy or were returned with a large number of 

incomplete answers as well as missing signed consent forms and thus were excluded 

from the study but not from response rate calculations that took into consideration all 

recruiting attempts. 

3.3. Questionnaire form 

The questionnaire consisted of five main sections which are further described in 

section 3.4: 
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1. Health and the use of medicines/antibiotics: the participants are asked about their 

current health status, whether they suffer from any chronic diseases and about the 

use of chronic medications. Furthermore, they are asked about the consumption of 

antibiotics in the last 12 months, if the answer is positive, then they are asked to 

report how they obtained the last antibiotic course and what was the medical 

reason for taking antibiotic as well as other questions related to the previous use of 

antibiotics. 

2. Medicinal knowledge: contains a set of 20 questions concerning general 

knowledge about antibiotics and resistance. 

3. Attitudes: comprises two validated questionnaires; Beliefs about Medicine 

Questionnaire (BMQ) and reported adherence to medication scale (RAM). The 

section is divided in three subsections; attitudes towards the use of antibiotics, 

viewpoints about medicines in general and final section about reported adherence 

to medications. 

4. Health literacy and need for information: includes three validated questions to 

assess the participant’s health literacy using SBSQ scale. Further on, it questions 

the participants need for information about medicine use (both prescription and 

non-prescription drugs), and finally, the source form which s/he obtains the needed 

information (family, physician, pharmacist, pamphlets, etc.). 

5. Personal information: comprises questions related to lifestyle and 

sociodemographic data (smoking, physical fitness, age, sex, marital status, 

educational level, employment situation and income).  

3.4. Variables  

The main purpose (measure) of the study is to assess the level of knowledge about 

antibiotics and resistance among the Norwegian population (represented by 
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pharmacy customers). The self-reported measures are described in detail underneath. 

The level of knowledge is categorized as low, medium and high level. 

Table 5. Overview of measures and variables in this study. 

Variables 

Main measure Level of knowledge – Antibiotics. 

Secondary measures Health status and medicines use. 

Knowledge about antibiotics. 

Beliefs about Medicines, attitudes and adherence. 

Health literacy and Information needs. 

Lifestyle and Socio-demographic factors. 

 

3.4.1.  Health status and the use of medicines 

In total, 13 questions assessed the participants’ health status and previous use of 

antibiotics (Table 6). In the first question, they were provided with this statement (I 

think I have good health) and were asked to mark the level of agreement on Likert 

scale as strongly agree, agree, unsure, disagree or strongly disagree. The second 

question was about whether they suffer from a chronic illness (they had an option here 

where they could decline to state). Here they were asked to name the chronic disease 

in case they had any. Thirdly, they were asked whether they use any chronic 

medications and were provided with three options; Yes, No or Sometimes. If the 

answer was yes, they were asked to write down the name(s) of these medicines 

whether they were prescriptions-only or OTC.  

Regarding antibiotics, the following ten questions were about the previous use of AB 

in the last 12 months (yes, no or I do not remember), the way of obtaining their last AB 

course and other AB-related questions e.g. following the prescribers’ instructions and 

whether they keep AB at home that they are not using at the moment. 
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Table 6. Health status and the use of medicines (Section 1). 

 

Questions Possible answers 

1-How much do you agree with the following 

statement I think I have good health? 

*Strongly agree *Agree *Unsure 

*Disagree *Strongly disagree. 

2-Do you have any chronic illnesses? With 

chronic illness we mean a disease that develops 

slowly, it is long-lasting or recurrent. If the 

answer is yes, which? 

*Yes  

*No  

*Decline to state. 

3-Are you using any chronic medications? If the 

answer is yes, write down all your regular 

medications, both prescription only medicines 

and OTC. 

*Yes 

*No 

*Sometimes. 

4-Did you use antibiotics during the last 12 

months? 

*Yes *No *I don’t remember. 

5-If yes, how did you obtain the last antibiotic 

course? 

*Prescription from doctor/ 

dentist * Received it directly 

without prescription from a 

doctor/ dentist/ emergency 

room/ hospital* Had left over 

from earlier courses* Obtained 

it from someone else* Do not 

remember* Bought via the 

internet* Bought it from abroad 

* Obtained it from other sources 

(which?). 

6-What was the reason for which you got your 

last antibiotic course? You can choose several 

answers. 

*Lung infection *Bronchitis 

*Sinusitis *Influenza *Common 

cold *Sore throat *Cough *Fever 

*Headache *Diarrhea *Urinary 

tract infection *Skin/wound 

infection *Preventive against 

infection *I do not remember 

*Other, specify……. 

7-If you remember the name of antibiotic you 

used, write it down here: 

Open-answer (textual) 

8- Last time you used antibiotic, did you follow 

the doctor’s instructions regarding dosage and 

duration of treatment? 

*Yes 

 *No  

*I do not remember. 
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Questions Possible answers 

9-Have you ever used antibiotics without 

doctor’s recommendation? 

*Yes, after I bought it from 

abroad *Yes, after I bought it via 

the internet *Yes, after I 

obtained it from friends or 

family * Yes, after I used what 

was left over from previous 

prescribed courses *No.      

If the answer yes, what was the 

reason….           

10- Do you keep antibiotics at home and you are 

not using right now? 

*Yes *No  

*I do not know. 

11- Have you ever asked your doctor to give you 

antibiotic even though the doctor believed it was 

unnecessary? 

*Yes, and received antibiotic for 

myself *Yes and received 

antibiotic for my child *Yes, but 

I did not receive *No. 

12- In case you have children, did any or some of 

them use antibiotics in the last 12 months? 

*Yes *No 

*Do not remember/know  

*I do not have children. 

13- Last time you gave your children antibiotics; 

did you follow the doctor’s instructions 

regarding dosage and duration of treatment? 

*Yes *No  

*Do not remember/know  

*I do not have children. 

    

3.4.2. Knowledge about antibiotics 

This section describes the 20 statements which assessed the knowledge about 

antibiotics and resistance in the study sample. Four of these statements were 

previously used in Eurobarometer [62], similar set of statements was used in earlier 

studies at the UIO [67], UIB [66] and UIT [65]. Participants were provided by 20 

statements and were asked to choose between three possible answers; True, False or I 

do not know. The first 10 questions focused upon the knowledge about antibiotics, 

whether their use can be unnecessary, their side effects and finally whether they can 

interact with food or with other medicines used concurrently. The last 10 questions 

were assessing the knowledge about resistance and its impact on the society, whether 
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something can be done to fight the emerging resistance and whether antibiotic overuse 

for veterinary purposes can render them less effective for human use (Table 7).  

Table 7. Knowledge about antibiotics (Section 2). 

Question Reference 

answer 

1-Antibiotics kill viruses. False 

2-Antibiotics kill bacteria. True 

3-Antibiotics help against common cold and influenza. False 

4-A person can recover from bacterial infection without using 

antibiotics. 

True 

5-Antibiotics can also kill good bacteria we normally have on the skin 

and in the stomach / intestines. 

True 

6-Antibiotics often cause side effects like diarrhea. True 

7-One of the side effects of AB treatment is vaginal yeast infection. True 

8-Antibiotics can influence the effect of other medicines. True 

9-Other medicines can influence the effect of antibiotics. True 

10-Antibiotics can be administered together with all kinds of food. False 

11-Bacteria can become resistant against antibiotics. True 

12-Viruses can become resistant against antibiotics. False 

13-Humans can become resistant against antibiotics. False 

14-A person can be “carrier” of resistant bacteria, i.e. has resistant 

bacteria in his body without being sick. 

True 

15-Infections with resistant bacteria are increasing in Norway. True 

16-Resistant bacteria are a problem in Norwegian hospitals. True 

17-Unnecessary use of antibiotics can render them less effective. True 

18-If a person feels well after taking only half of an antibiotic course 

prescribed by a doctor, s/he can discontinue the treatment. 

False 

19-Norwegian population can help preventing the antibiotic 

resistance in Norway. 

True 

20-The high incidence of antibiotic treatment for animals can lead to 

poorer effects of antibiotics when used in humans. 

True 

 

Correct answers were given 1 point while wrong, do not know and missing answers 

were given 0 point (score range: 0-20). Further on, correct answers were summed up 

and participants who scored between 0-4 points in either subgroup (antibiotics and 
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resistance) or 0-8 in total were grouped under low level of knowledge. Similar criteria 

were used to medium level (5-7 in either subgroup or 9-14 in total) and to high level of 

knowledge (8-10 in either subgroup or 15-20 in total). These cut-off points were chosen 

so that almost 1/2 of all responses falls into the low subcategory and the rest is equally 

divided between the medium and the high subcategories (low: 0-4, medium: 5-7, high: 

8-10) or (low: 0-8, medium: 9-14, high: 15-20) as illustrated in the figure below.  

Some previous studies used a similar 3-category system (low, medium and high) [67] 

or 2-cateogry system (low and high) [65] and some considered population to have 

adequate knowledge when 75.0% or more gave the correct answer to the statements 

[71]. 

 

Figure 5. Quantification and grouping of level of knowledge. 

In order to investigate if the choice of these cutoff points could have overestimated or 

underestimated the results of associations between level of knowledge and 

contributing factors, another set of cutoff points was chosen based on the average         

+/-1 SD = medium level group and the others the extreme groups. The alternative SD-

Low

•0-8 correct answers in total

•0-4 correct answers i either subgroup

Medium

•9-14 correct answers in total

•5-7 correct answers in either subgroup

High

•15-20 correct answers in total

•8-10 correct answers in either subgroup
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based subgroups are then (low:0-9, medium:10-17, and high:18-20). Additionally, the 

knowledge score was tested as continuous variable and the results of all three methods 

are illustrated in Appendix 8.9. 

3.4.3. Beliefs about medicines, attitudes and adherence 

The purpose of this section is to describe how the attitudes towards antibiotics and 

what beliefs are held by the public about and medications in general, as well as 

adherence to their use were assessed. The first eight statements were intended to 

examine the attitudes held by participants towards the use of antibiotics; both for 

themselves and for their children under 12 years old (if they had any). They are asked 

to express their level of agreement on Likert scale as strongly agree, agree, unsure, 

disagree or strongly disagree, see Table 8. Under data analysis of this section, the 

answers were collapsed into three categories, agree (including both strongly agree and 

agree), neutral (including both unsure and missing) and disagree (including both 

disagree and strongly disagree). 

 The next 12 statements were designed to examine the beliefs about medicines (BMQ-

General) [47] and ranged from four statements concerning general overuse, four 

statements about general harm and another four statements about general benefit 

(Table 9). The last four statements were developed to measure the participants 

reported adherence to medications (RAM) [47] to regimens recommended by doctors 

with regards to chronic medications (Table 10).  
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Table 8. Attitudes towards use of antibiotics (Section 3, subsection 1). 

Questions 

1- I want to use antibiotics only if it is necessary. 

2- I want to use antibiotics if I get well more quickly. 

3- The doctor should give me an antibiotic when I think I need it. 

4- The doctor should not give me an antibiotic when s/he thinks I do not need it. 

5-  I want to give antibiotics to my children only if it is necessary. 

6- I want to give antibiotics to my children if this makes them get shorter period of 

sickness. 

7- The doctor should give my children antibiotic when I think they need it. 

8- The doctor should not give my children antibiotic when s/he thinks they do not 

need it. 
*The questions could be answered by one of the following five responses: Strongly agree, agree, unsure, 

disagree or strongly disagree. 

 

Table 9. Beliefs about medicines (Section 3, subsection 2). 

General benefit * General harm**  General overuse***  

Without medicines, 

doctors would have less 

chances to treat people. 

Persons using chronic 

medications should take 

a break from treatment 

every now and then.  

Doctors prescribe too 

many medicines. 

Medicines make a lot of 

people live a better life. 

Most medicines are 

addictive. 

Natural remedies are safer 

than medicines. 

Medicines make a lot of 

people live longer. 

Medicines do more harm 

than good. 

Doctors rely too much on 

medicines. 

In most cases, the benefits 

of medicines outweigh 

their risks. 

All medicines are 

poisons. 

If the doctors had more 

time for their patients, they 

would have prescribed 

fewer medicines. 
*Score range (4-20) where higher scores indicate stronger beliefs that medicines are useful.  

**Higher scores indicate stronger beliefs that medicines are harmful.  

*** Higher scores indicate stronger beliefs that medicines are overused. 

To measure the BMQ, the level of agreement is quantified by assigning 1 to 5 points to 

each answer where 5= strongly agree, 4 = agree, 3= unsure, 2= disagree and 1= strongly 

disagree. The total points are summed up and every participant is given a number of 

points ranging from 4 (minimum) to 20 (maximum) in each group. In accordance with 
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earlier UIO study [67], the total score was further collapsed into three subcategories: 

weak (4-9), medium (10-15) and strong beliefs (16-20). 

Table 10. Adherence (Section 3, subsection 3). 

Questions 

13-Sometimes I forget to take my medicine(s). 

14-Sometimes I am changing the dose of my medicines(s) to meet my own needs. 

15-Some people forget to take their medicines, how often does this happen with 

you with your medicine(s). 

16- Some people I talked to said that they skipped a dose of their medicines or 

changed it in order to meet their own needs. How often do you do this with your 

medicine(s)? 
*Questions no. 13 and 14 had five possible responses: strongly agree, agree, unsure, disagree or strongly 

disagree. 

* Questions no. 15 and 16 had five possible responses: never, rarely, sometimes, often or very often. 

 

The adherence level is measured using 4-item reported adherence to medication scale 

(RAM). Two questions are measuring the deliberate dose-changing i.e. active non-

adherence and two questions are measuring the indeliberate tendency to forget to take 

medicines as required i.e. passive non-adherence [72]. Answers to these items are rated 

on a 5-point scale and points obtained by each respondent are summed up with total 

medication adherence score ranging from 4 (non-adherent) to 20 (very adherent) [72]. 

For statistical analyses, those who scored 16 or more were labelled adherent and those 

whose score was under 16 were labelled nonadherent. This dichotomization is not 

uncontroversial as some are questioning the borderline beyond which non-adherence 

becomes clinically significant and whether this should be taken into consideration 

while labelling patients’ behavior as adherent or non-adherent. The above cut-off 

points are therefore acknowledged to be problematic as they should naturally vary 

from one patient to another and from one treatment to the other [72]. 

The scale of answers of the last two questions were inversed to prevent response bias 

and thus had to be transformed in SPSS in order to be able to calculate the total score 
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of adherence for all the four items. Those who responded never obtained the highest 

score (5= very adherent) and those who answered very often received the lowest score 

(1= non-adherent) as shown below. 

Table 11. Points used to calculate RAM score [72]. 

Please indicate how much 

you agree or disagree with 

the statements: 

Strongly 

agree 

Agree Unsure Disagree Strongly 

disagree 

Sometimes I forget to take 

my medicine (s). 

     

Sometimes I change the 

dose of my medicine (s) to 

meet my own needs. 

     

Please choose what suits 

you best: 

Never Rarely Sometimes Often Very 

often 

Some people forget to take 

their medicines. How often 

does this happen to you 

with your medicine (s)? 

     

Some people I talked to said 

that they skipped a dose of 

their medicines or changed 

it in order to meet their own 

needs. How often do you 

do this with your 

medicine(s)? 

     

* Scores ranged from 4 to 20, with higher scores indicating greater adherence while in this cited study, 

higher scores indicating greater non-adherence [72]. 

 

3.4.4. Health literacy and the need for information 

This section describes how the Norwegian pharmacy customers’ need for information 

and their ability to understand health-related information (health literacy) was 

1

  

2 3 4 5 

1 2 3 4 5 

5 4

  

3 2 1 

5 4 3 2 1 
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measured by means of six questions. The first three questions were concerned with 

health literacy and the degree of understanding of written information (Set of Brief 

Screening Questions (SBSQ) scale [73]. In accordance with previous studies, answers 

were ranged from 0 to 4 where 0 indicates the lowest literacy level and 4 the highest 

level. The sum of these scores are further categorized into low health literacy (0-5), 

medium (6-9) and high (10-12) [74]. The second set of questions focused upon the need 

for information about chronic medications, OTCs as well as the source from which this 

information is obtained Table 12. 

 

Table 12. Health literacy and the need for information (Section 4). 

 Questions Possible answers 

Health 

literacy 

1- How often do you need help to 

understand written medical information 

from doctor/hospital? 

*Always*Often 

*Sometimes 

*Rarely *Never. 

2- How confident are you when you fill 

out medical forms by yourself? 

*Extremely*Quite a bit 

* Somewhat*A little bit 

*Not at all.  

3- How often do you experience 

problems in understanding information 

about your health status because of 

difficulty in comprehending written 

information? 

*Always*Often*Sometimes 

* Rarely *Never. 

Need for 

information 

4- As you see it, do you have sufficient 

knowledge about your chronic 

medications? 

*Yes*No*Partially* 

I don’t use chronic 

medications. 

5-As you see it, do you have sufficient 

knowledge about your OTC 

medications? 

*Yes*No*Partially* 

I don’t use chronic 

medications. 

6- If you need information about 

medicines, where do you get this 

information from? (several answers are 

possible). 

*Family/friends 

*Doctor 

*Pharmacist/Pharmacy 
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 Questions Possible answers 

*Felleskatalogen7/Package 

inserts  

*Official internet websites 

(i.e. helsenorge.no, 

relis.no) 

*Non-official internet 

websites (i.e. blogs, 

Wikipedia)  

*Other, specify….  

 

3.4.5. Lifestyle and Socio-demographic factors 

This last section of the questionnaire included three lifestyles questions about 

smoking/using “snus”8 and physical activity, followed by eleven demographic 

questions e.g. age, income, job and education. The purpose of this section was to gather 

information about socio-demographic factors and to investigate to what extent they 

affect level of knowledge about medicines (antibiotics). The questions and the possible 

answers are illustrated in Table 13. 

Table 13. Lifestyle and Socio-demographic factors (Section 5). 

 Questions Possible answers 

Lifestyle 1- Do you smoke? *Yes*No*Sometimes. 

2- Are you using “snus”? *Yes*No*Sometimes. 

3- How much do you agree with 

the following statement; I am in a 

good physical shape? 

* Strongly agree * agree * unsure 

*disagree *strongly disagree. 

Personal 

information 

1- Age Free answers possible. 

2- Sex *Male*Female. 

3- Mother tongue Free answers possible. 

                                                 

7 Felleskatalogen is the Norwegian Pharmaceutical Products Compendium 
8 Snus is a type tobacco product, consumed in Scandinavian countries by placing it in the mouth 

between the gums and upper lips. 
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 Questions Possible answers 

4- Civil status *Married/Cohabitating partner 

*In a relation*Single*Other. 

5-Highest education completed. *Primary school  

*Secondary school 

*College/University ≤ 3 years 

*College/University > 3 years  

* I do not know. 

6- Number of children under 12 

years. 

Free answers possible. 

7- Age of the children. Free answers possible. 

8- County of residence. Free answers possible. 

9- Do you have health care 

background? 

*Yes*No* I do not know. 

10-Employment (in the last 

month). 

*Employed *Staying-at-home 

*Pensioner *Unemployed 

*Student * Not working  

*Decline to state. 

11-Household total income 

(NOK9). 

*≤399 000  

*400-799 000  

*800-1 500 000  

*>1 500 000  

*Decline to state income. 

3.5. Data handling and statistical analyses 

Descriptive statistics were utilized to summarize the study population’s 

sociodemographic features, percentages, frequencies, standard deviations and means.  

Comparative statistics were performed by IBM’s Statistical Package for the Social 

Sciences (SPSS) version 25, tables and figures were created both in SPSS and Microsoft 

Excel version 2016. Cross-tabulations, statistical tests and their interpretations are 

based on SPSS survival manual [75].  

                                                 

9 NOK is Norway’s national currency (Norwegian krone), 1 Euro ≈ 9,7 NOK as per 19.02.2018. 
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Chi-square test for independence was used to explore the relationship between 

categorical variables and a p-value of 0.05 was considered statistically significant. One 

of the assumptions of Chi-square test is that the lowest expected frequency in any cell 

should be 5 or more. Fisher’s Exact Probability Test was used instead in case this 

assumption was violated (whenever expected frequency in any cell was less than 5). 

BMQ scores were not normally distributed as negative skewness values of BMQ-

General benefit indicate clustering of the scores at right-hand side of the graph towards 

stronger beliefs. Similarly, positive skewness values of BMQ general harm as well as 

general overuse indicate clustering at the left side i.e. weaker beliefs. As many of the 

parametric statistical tests assume normally distributed scores, it was decided not to 

use parametric statistics (e.g. Pearson correlation, analysis of variance) and as an 

alternative to use non-parametric tests (e.g. Spearman’s rho) [75]. Alternatively, BMQ-

General scores were analyzed as continuous variables without grouping into weak, 

medium and strong beliefs subgroups. The results of both methods are shown in the 

respective findings section. 

Total medication adherence scores were not normally distributed where negative 

skewness indicated clustering of the scores at right-hand side of the graph towards 

good medication adherence behavior. Therefore, non-parametric test e.g. Spearman’s 

Rank Order Correlation test was used to explore the relationship between reported 

adherence to medications score and BMQ-General score on one side and level of 

knowledge about antibiotics on the other. Using Spearman Rank Order Correlation, a 

correlation was considered weak when correlation coefficient (rho) was between 0.10-

0.29, moderate: 0.30-0.49 and strong: 0.50-1.00. A correlation was considered 

significant at the 0.01 level. 

Chi-square test and Fisher’s Exact test (when cell expected count was less than 5) were 

used to explore the association between: 
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• Sociodemographic factors and previous use of antibiotics. 

• Sociodemographic factors and level of knowledge about antibiotics. 

• Health status, chronic medications use and level of knowledge about 

antibiotics. 

• Attitudes towards use of antibiotics and level of knowledge about antibiotics. 

• Categoric BMQ-General score and level of knowledge about antibiotics. 

Spearman Rank Order Correlation (rho) was used to investigate the correlation 

between (continuous): 

• Total level of knowledge about antibiotics and BMQ-General scores.  

• Total level of knowledge about antibiotics and (RAM) score. 

• Total level of knowledge about antibiotics and health literacy score.  

Knowledge about antibiotics score was analyzed both as continuous and as categoric 

variable using two sets of cut-off points (see method section 3.4.2).   

3.6. Ethical aspects and data management 

Participants were asked to sign a consent form after having read information about the 

study, and after having time to decide whether to participate.  At the same time, 

participants were asked to provide a separate consent to link data from the 

questionnaires to NorPD.  The research project was considered not to be falling under 

the Health Research law by the Regional Committees for Medical and Health Research 

Ethics (REC) (Appendix 8.7). The NSD - Norwegian Centre for Research Data and The 

Norwegian Data Protection Authority (Datatilsynet) have granted us license to process 

personal data (Appendix 8.8). 

All data were handled and stored anonymously. Personal information on the signed 

consent forms were transferred to a secure database which contained the name of the 
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participant, the personal identity number and the study number assigned to the 

participant at the pharmacy. A file containing a tracking code which links the study 

number and personal identity number was also stored securely at the University of 

Oslo. All data from the questionnaires were transferred to a large secure database at 

the University of Oslo. These questionnaires contained only a unique study number of 

each participant. The administrative costs of the research were covered by Pharma-

Safe, School of Pharmacy, University of Oslo. 
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4. Findings 

The findings section is divided into seven main parts. The first is a descriptive analysis 

of the study population, followed by a presentation of self-reported health condition 

and use of chronic medication. The third part deals with the study population’s 

previous use of antibiotics in the last twelve months. The fourth part is investigation 

the relationship between sociodemographic variables and previous use of antibiotics. 

The fifth part is the main focus of the study and is investigating the level of knowledge 

about antibiotics in the study population and its relation to the sociodemographic 

factors and other health conditions. The sixth part is exploring the participants’ 

attitudes towards using antibiotics, medicines in general as well as reported adherence 

to medications and their association with knowledge about antibiotics. The last part’s 

main emphasis is upon health literacy and need for information as well sources of 

medical information and examining the contributing factors and whether they 

influence the level of knowledge. 

4.1.  Study population 

The overall response rate was 53.7% (300 out of 559)10. As shown in Table 14, 

examination of the sex of participants revealed that 54.3% (n=163) of the subjects were 

women whereas 44.7% were men (n=134). The participants’ age ranged from 18 to 91 

years (mean: 50.7, SD: 17.2). The vast majority of subjects (96.0%) came from the north 

                                                 

10 The potential subjects were also asked to sign a separate consent form for accessing their prescription 

registry in order to link data from the study with their actual use of medication. Only 277 out of 559 

potential subjects did sign this consent form which represent a response rate of 49.6%. 
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of Norway (south Troms and north Nordland areas). Most of the participants selected 

Norwegian as their mother tongue (88.0%). Around three quarters (76.0%) were either 

married, in a cohabitating partnership or in a relation. Less than half (44.5%) had 

completed some form of higher education, three quarters (76.0%) did not have children 

under the age of 12. Almost one third (29.7%) had a health-care background and just 

more than half (53.3%) were employed.  

Table 14. A summary of sociodemographic data of participants (n= 300). 

Variables Values Frequency n (%) 

Age group (years) 
  

 
18-40 96 (32.0)  
41-60 98 (32.7)  
61+ 103 (34.3) 

Sex 
  

 
Male 134 (44.7)  
Female 163 (54.3) 

County of residence 
  

 
Troms 267 (89.0)  
Nordland 21 (7.0)  
Other 3 (1.0) 

Mother tongue 
  

 
Norwegian 264 (88.0)  
Other languages 18 (6.0)  
Missing 18 (6.0) 

Civil status 
  

 
Married/Cohabitating partner 205 (68.3)  
In a relation 25 (8.3)  
Single 66 (22.0) 

Highest education completed 
  

 
Primary school 20 (6.7)  
Secondary school 140 (46.7)  
College/University ≤ 3 years   49 (16.3)  
College/University > 3 years      85 (28.3) 

Children under 12 (years) 
  

 
Yes 72 (24.0)  
No 228 (76.0) 

Health care background 
  

 
Yes 89 (29.7) 
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Variables Values Frequency n (%)  
No 191 (63.7)  
I do not know/Missing 20 (6.7) 

Employment 
  

 
Working 160 (53.3)  
Not working** 134 (44.7) 

Household total income (NOK) 
  

 
≤ 399 000 45 (15.0)  
Between 400-799 000 125 (41.7)  
Between 800- 1 500 000 72 (24.0)  
>1 500 000 8 (2.7)  
Decline to state/Missing 50 (16.7) 

Tobacco use 
  

 
Smoking 54 (18.0)  
Not smoking 243 (81.0)  
Using “snus” 42 (14.0)  
Not using “snus” 249 (83.0) 

I am in a good physical shape 
  

 
Strongly agree 35 (11.7)  
Agree 149 (49.7)  
Unsure 61 (20.0)  
Disagree 47 (15.7)  
Strongly disagree 5 (1.7) 

*Numbers sometimes do not add up due to missing answers. Missing values under 4.0% are not shown. 

Data were missing for: age: 3 (1.0%), cigarette smoking: 3 (1.0%), “snus” use: 9 (3.0%), sex: 3 (1.0%), civil 

status: 3 (1.0%), education: 5 (1.7%), residence county: 9 (3.0%), employment: 6 (2.0%), income: 5 (1.7%). 

** Not working included: staying-at-home, pensioner, unemployed, student, not working, decline to 

state. 

***Smoking and using “snus” include both those who responded yes and sometimes. 
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4.2. Own health and chronic medications use 

The majority considered themselves to be having good health (72.0%, n=216)). 

However, just over half of them stated they suffered from a chronic illness and the 

majority (66.1%) said that they used chronic medications11. 

Table 15. Self-reported health and use of chronic medications. 

Variable Values Number (%) 

I think I have good health.   

 Strongly agree 79 (26.6) 

 Agree 137 (46.1) 

 Unsure 43 (14.5) 

 Disagree 34 (11.4) 

 Strongly disagree 4 (1.3) 

Do you have any chronic illnesses?  

 Yes 158 (52.8) 

 No 138 (46.2) 

Are you using any chronic medications? 12  

 Yes 197 (66.1) 

 No 94 (31.5) 

 Sometimes 7 (2.3) 
*Numbers sometimes don’t add up du to missing values. 

4.3. Previous use of antibiotics 

Approximately one-third (32.0%) of the participants stated that they used an antibiotic 

in the last 12 months. For this group, using a prescription was the most cited method 

(96.9%) for obtaining antibiotic course. The most frequent reason13 for using antibiotics 

                                                 

11 As with all self-reported data, a variation exists between medical definitions and people’s perceptions 

e.g. many participants reported using chronic medications but did not consider themselves to be having 

chronic illnesses, see discussion section 5.2. 
12 Under chronic medications, participants were asked to write down both prescription only medicines 

(POM) as well as over the counter medicines (OTC). 
13 Multiple answers were allowed in this question 
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was urinary tract infection (11.7%). A significant number of the participants (17.0%) 

chose a reason other than those listed in the questionnaire e.g. dental procedures, ear 

infection, gingivitis, pre- or post-operative and gastric infections, see Figure 7.  

 

Figure 6. Most cited reasons for taking last antibiotic course. 
*Multiple answers were allowed 

When asked if they remembered the name of the last antibiotic they used, (30.3%, n=91) 

could recall its name with Phenoxymethylpenicillin as the most reported AB (31 

subjects ≈ 34.0%). Pivmecillinam, Doxycycline, Erythromycin and Amoxicillin were 

also among the most recalled names of antibiotics. Almost one quarter (23.0%, n=21) 

reported using antibiotics but they could not remember its name. Some medicines 

were mistakenly reported as antibiotics by study participants e.g. Voltaren® 

(Diclofenac), Rinexin® (Phenylpropanolamine) and Circadin® (Melatonin) and were 

consequently excluded from the count of antibiotics. 
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Figure 7. Most reported antibiotics used by study subjects (n=91). 

 

When it comes to adherence, the majority (82.3%) stated that the had followed the 

doctor’s instructions regarding dosage and duration and 89.7% said they had never 

used antibiotic without doctor’s recommendations. Most of the respondents (82.0%) 

did not keep antibiotics at home that they are currently using. The vast majority 

(92.0%) reported that they had never asked their physician to give them antibiotics 

even though s/he believed it was unnecessary. Other features of antibiotic usage are 

illustrated in Table 16.  
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Table 16. Characteristics of antibiotics usage during the past 12 months. 

Variable 

 

Values Total number (%)* 

Did you use antibiotics in the last 12 months?  

 Yes 96 (32.0) 

 No 197 (65.7) 

 Don’t remember 5 (1.7) 

How did you obtain the last antibiotic course?  

 Prescription 93 (31.0) 

 Directly from doctor** 25 (8.0) 

 Other sources 6 (2.0) 

Last time you used antibiotic, did you follow the doctor’s instructions? 

 Yes 

No 

Don’t remember/missing 

247 (82.3) 

13 (4.3) 

40 (13.3) 

Have you ever used antibiotics without doctor’s recommendation? 

 No 

Yes 

269 (89.7) 

26 (8.6) 

Do you have antibiotics at home and you are not using right now? 

 No 

Yes 

Don’t know 

246 (82.0) 

36 (12.0) 

11 (3.7) 

Have you ever asked your doctor to give you antibiotic even though the doctor 

believed it was unnecessary? 

 No 

Yes 

276 (92.0) 

18 (6.1) 

If you have children, did any or some of them use antibiotics in the last 12 months? 

 Yes 

No/don’t remember/ don’t 

have children/missing 

36 (12.0) 

264 (88.0) 

Last time you gave your children antibiotics; did you follow the doctor’s 

instructions? 

 Yes 126 (42.0) 

 No/don’t remember/don’t 

have children/missing 

174 (58.0) 

*Sometimes the total numbers don’t add up to 300 because subjects could choose more than one option 

or due to missing answers. 

**Compared with other European countries, emergency wards are relatively uncommon in Norway. 
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4.4. Sociodemographic factors and use of 

antibiotics 

Women in our sample were more likely to use antibiotics than men (37.7% and 26.3% 

respectively, p-value using Fisher’s Exact Test = 0,05). Education level, health-care 

background, employment status or age were not significantly associated with 

antibiotic use during the previous 12 months, see Appendix 8.9. 

4.5.  Knowledge about antibiotics 

4.5.1. Correct answers 

One tenth of the participants answered the first ten questions correctly, only 5.3% gave 

correct answers to all the resistance questions and only 2.0% were able to answer all 

the 20 questions correctly. The vast majority (over 90.0%) knew that antibiotics kill 

bacteria, that bacteria can become resistant against antibiotics and that unnecessary 

use of AB can render them ineffective. It was also observed that almost three quarters 

(72.7%) knew that AB do not kill viruses and a similar percentage (74.3%) were aware 

that AB don not help against common colds and influenza. On the other end of the 

score scale, only 11.3% knew that humans cannot become resistant against antibiotics 

and almost two thirds did not know that antibiotics can be affected when administered 

together with certain type of food. Almost 6 out of 10 participants thought that viruses 

can develop resistance against antibiotics. More than half of the subjects (55.0%) agreed 

that treating animals with antibiotics can render them less effective when used in 

humans. These and other findings are summarized in Figure 9. 
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Figure 8. Percentage of correct answers to knowledge on antibiotics questions. 
* Red columns: below 40.0%, Blue: 41.0–79.0%, Green: 80.0% or above (= adequate population level of 

knowledge). 

* The figure shows correct answers only. Wrong answers, missing answers and I don’t know answers 

were excluded from the count. 
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Every correct answer was given one point and the total score for each participant was 

summed up and the mean was 13.7 correct answers out of 20 questions (SD: 3.9) as 

shown in the Figure 10.  

 

Figure 9.  Distribution of correct answer to antibiotics knowledge questions (n= 300). 

Descriptive analysis of the knowledge score obtained by study participants shown in 

Table 17. It can be noted that the minimum score was zero while the maximum was 

twenty (as we had a set of twenty questions). Negative skewed value (-1.0) indicates 

clustering of the scores at the higher end i.e. right-hand side of the graph towards 

higher knowledge scores. Positive kurtosis value (+1.5) indicates that the distribution 

is rather peaked (clustered in the center), with long thin tails. In other words, the 

participants revealed quite good knowledge level i.e. almost half of them answered 

correctly to 15 questions out of 20 (48.3% gave correct answers to 75.0% of the 

questions).    
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Table 17. Descriptive analysis of total knowledge score in the study sample (n=300). 

 N Min Max Mean SD Skewness Kurtosis 

Total knowledge score 300.0 0.0 20.0 13.7 3.9 -1.0 1.5 

 

4.5.2. Grouping the levels of knowledge (low, medium, high) 

With regards to level of general knowledge about antibiotics, less than half (40.7%) 

were found to have high level of knowledge. Similarly, less than half (45.0%) had high 

level of knowledge about resistance and almost half (48.3%) were having high level of 

total knowledge when both sets of questions were combined. Within each group, the 

proportion of participants who had medium level of knowledge was very similar 

(44.3%, 42.7% and 43.3% respectively). In addition, grouping was done based on 

standard deviation, but no huge difference was found between the two analysis 

methods (see Appendix 8.10). 

 

Figure 10.  Level of knowledge about antibiotics, resistance and total knowledge. 
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4.5.3. Sociodemographic factors and knowledge level 

A closer analysis of sociodemographic factors and their effect on the level of 

knowledge is summarized below in Table 18. It can be observed a significant 

association (p-value ≤ 0.05) between total level of knowledge and: age, employment 

status, income, health-care background and education. It seems however that sex, 

mother-tongue, county of residence, civil status, smoking, using “snus”, having a good 

health or physical shape did not affect the level of knowledge in our study. Using SD-

based cutoff points, a significant association was observed between knowledge level 

and all the above-mentioned variables. Analyzing the level of knowledge as 

continuous variable, none of the above-mentioned associations could be observed 

except for healthcare background and education level. For further details, see 

Appendix 8.9. 

Table 18. Sociodemographic factors and level of knowledge about antibiotics. 

Sociodemographic factors 

  

  

  

  

  

Total level of knowledge of antibiotics and 

resistance* 

  

Low  Medium  High  P-value** 

n (%) n (%) n (%)   

Age group (years)       0.02 

  18 - 40 8 (8.3) 44 (45.8) 44 (45.8) 
 

  41 - 60 3 (3.1) 37 (37.8) 58 (59.2) 
 

  61+ 15 (14.6) 46 (44.7) 42 (40.8) 
 

Sex        0.09 

  Male 17 (12.7) 56 (41.8) 61 (45.5) 
 

  Female 9 (5.5) 71 (43.6) 83 (50.9) 
 

Employment status       ≤ 0.01 

  Working 9 (5.6) 61 (38.1) 90 (56.3) 
 

  Not working 16 (11.9) 64 (47.8) 54 (40.3) 
 

Mother-tongue        0,17 

  Norwegian 20 (7.6) 113 (42.8) 131 (59.6) 
 

  Non-Norwegian 3 (16.7) 8 (44.4) 7 (38.9) 
 

Household total income (NOK)       ≤ 0.01 
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Sociodemographic factors 

  

  

  

  

  

Total level of knowledge of antibiotics and 

resistance* 

  

Low  Medium  High  P-value** 

n (%) n (%) n (%)   

  Under 399 000 2 (4.4) 24 (53.3) 19 (42.2) 
 

  400-799 000 13 (10.4) 55 (44.0) 57 (45.6) 
 

  800 - 1 500 000 2 (2.8) 22 (30.6) 48 (66.7) 
 

  Over 1 500 000 1 (12.5) 2 (25.0) 5 (62.5) 
 

County of residence        0.68 

  Nordland 1 (4.8) 10 (47.6) 10 (47.6) 
 

  Troms 24 (9.0) 114 (42.7) 129 (48.3) 
 

Health-care background       ≤ 0.01  
Yes 2 (2.2) 22 (24.7) 65 (73.0) 

 

  No 22 (11.5) 95 (49.7) 74 (38.7) 
 

Civil status        0.73 

  Married (or cohabit. partner) 17 (8.3) 86 (42.0) 102 (49.8) 
 

  In a relation 1 (4.0) 13 (52.0) 11 (44.0) 
 

  Single 8 (12.1) 27 (40.9) 31 (47.0) 
 

Highest education completed    ≤ 0.01 

  Primary school 4 (20.0) 12 (60.0) 4 (20.0) 
 

  Secondary school 16 (11.4) 76 (54.3) 48 (34.3) 
 

  College/univ.≤3 years 1 (2.0) 17 (34.7) 31 (63.3) 
 

  College/univ.>3 years 3 (3.5) 22 (25.9) 60 (70.6) 
 

Smoking       0.28 

  Smoker 1 (2.9) 14 (41.2) 19 (55.9) 
 

  Non-smoker 22 (9.1) 102 (42.0) 119 (49.0) 
 

  Sometimes 3 (15.0) 11 (55.0) 6 (30.0) 
 

Using “snus”        0.48  
Yes 1 (3.2) 14 (45.2) 16 (51.6) 

 

  No 22 (8.8) 103 (41.4) 124 (49.8) 
 

 
Sometimes 1 (9.1) 7 (63.6) 3 (27.3) 

 

Do you have good health?       0.71  
Yes 21 (9.7) 93 (43.1) 102 (47.2) 

 

  No/ do not know 6 (7.4) 33 (44.7) 42 (51.9) 
 

Are you in good physical shape       0.60 

  Yes 17 (9.2) 82 (44.6) 85 (46.2) 
 

 
No/ do not know 9 (8.0) 45 (39.8) 59 (52.2) 

 

*Low knowledge level (0-8), medium (9-14) and high (15-20) points.  

**Pearson chi-test assuming minimum cell frequency ≥ 5, otherwise Fisher’s Exact Test was used. 
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4.5.4. Health status, medication use and knowledge level 

No significant difference was found in level of knowledge between those who had 

chronic disease and those who did not. However, it was noted that there is an 

association between following doctor’s instructions and the level of knowledge; more 

than half of those who followed the instruction were having high level of knowledge 

while it was only one third in case of those who did not follow doctor’s 

recommendations. The concurrent use of chronic medications, the previous use of 

antibiotics during the past year, taking antibiotics without doctor’s recommendation 

or having antibiotics at home all seemed to be not affecting the level of knowledge of 

our study subjects as shown below. 

 

Table 19. Health status, chronic medications use and total level of knowledge about 

antibiotics. 

Variable 

 

Total level of knowledge of antibiotics and resistance* 

    Low  Medium  High  P-value** 

    n (%) n (%) n (%)   

Do you have chronic diseases?      0.33 

  Yes 15 (9.5) 62 (39.2) 81 (51.3)   

  No 12 (8.7) 65 (47.1) 61 (44.2)   

Do you take chronic medications?     0.41 

  Yes 19 (9.6) 86 (43.7) 92 (46.7)   

  No 6 (6.4) 40 (42.6) 48 (51.1)   

Antibiotics used during the past year.    0.47 

  Yes 5 (5.2) 42 (43.8) 49 (51.0)   

  No 22 (11.2) 81 (41.1) 94 (47.7)   

Following doctor’s instructions.  ≤ 0.01 

 Yes 12 (4.9) 109 (44.1) 126 (51.0)  

 No 3 (23.1) 6 (46.2) 4 (30.8)  

Ever took antibiotics without doctor's advice.   0.82 

  No 25 (9.3) 114 (42.4) 130 (48.3)   

  Yes 0 (0.0) 12 (46.2) 14 (53.8)   
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Variable 

 

Total level of knowledge of antibiotics and resistance* 

Antibiotics at home not used.     0.12 

  Yes 0 (0) 13 (36) 23 (64)   

  No 25 (10) 105 (43) 116 (47)   
*Low knowledge level (0-8), medium (9-14 and high (15-20) points.  

** Pearson chi-square test assuming minimum expected cell frequency ≥ 5 and significant p-value ≤ 0.05, 

otherwise Fisher’s Exact Probability Test was used instead. 

4.6. Attitudes 

4.6.1. Attitudes towards use of antibiotics 

Almost all our study subjects (over 97.0%) agreed or strongly agreed that they wanted 

to use antibiotics only if it was necessary for themselves or for their children. A very 

high percentage (88.7%) trusted the doctor’s decision if s/he chose not to prescribe 

them antibiotics when s/he thinks they don’t need them, and an equivalent percentage 

(86.8) agreed with the same statement about their children14. Less than half wanted to 

take AB if it would make them get well sooner and almost one third wanted the same 

for their children. More than two thirds (70.3%) entrusted the doctors’ decision and 

disagreed with the statement “The doctor should give me an antibiotic when I think I 

need it”. A slightly higher percentage (79.0%) expressed the same disagreement when 

it came to their children. 

                                                 

14 These two statements contained double negation and caused therefore a lot of confusion and 

uncertainty among many respondents during data gathering, see discussion section 5.2. 
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Figure 11. Attitudes towards use of antibiotics. 

 

 

Figure 12. Attitudes towards use of antibiotics in children. 
*Including only participants who had children under 12 years old (n=106) 
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4.6.2. Attitudes towards antibiotics and knowledge level 

As shown in Table 20, the level of knowledge about antibiotics was only significantly 

associated with the two statements about physician’s prescription of antibiotics. 

Altogether, it seemed that the higher the knowledge about antibiotics, the less is the 

desire to use them and the more is the trust in doctors’ decisions. Only two 

respondents disagreed with the statement that they would use antibiotics only it was 

necessary and therefore it was not plausible to find an association between this attitude 

and level of knowledge about antibiotics due to the extremely low frequency of 

disagreement (lack of power).  

Table 20. Attitudes towards use of antibiotics and level of knowledge (n=300). 

Question/statement Level of knowledge 
 

P-value**  
Low Medium High 

  

I want to use antibiotics only if it is necessary.  0.10  
Agree*  25 (8.6) 126 (43.2) 141 (48.3)  

 

 
Neutral  1 (16.7) 1 (16.7) 4 (66.7)  

 

 
Disagree  1 (50.0) 1 (50.0) 0 (0.0)  

 

I want to use antibiotics if I get well more quickly.  0.42  
Agree  16 (11.7) 59 (43.1) 62 (45.3)  

 

 
Neutral  7 (9.7) 30 (41.7) 35 (48.6)  

 

 
Disagree  4 (4.4) 39 (42.9) 48 (52.7)  

 

The doctor should give me antibiotic when I think I need it. ≤ 0.01  
Agree  7 (14.3) 20 (40.8) 22 (44.9)  

 

 
Neutral  9 (22.5) 17 (42.5) 14 (35.0)  

 

 
Disagree  11 (5.2) 91 (43.1) 109 (51.7)  

 

Doctor should not give me antibiotic when s/he thinks I don’t need it. ≤ 0.01  
Agree  18 (6.8) 115 (43.2) 133 (50.0)  

 

 
Neutral  3 (21.4) 5 (35.7) 6 (42.9)  

 

 
Disagree  6 (30.0) 8 (40.0) 6 (30.0)  

 

*Agree = strongly agree/agree, neutral = unsure/missing, disagree = disagree/ strongly disagree 

** Pearson chi-square test assuming minimum expected cell frequency ≥ 5 and significant p-value ≤ 0.05, 

otherwise Fisher’s Exact Probability Test was used instead. 
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A similar analysis was performed to assess the relation between level of knowledge 

and attitudes towards antibiotics use in children under 12 (n=106). The only association 

found (p-value=0.03) was between the knowledge level about antibiotics and 

statement number eight “The doctor should not give my children antibiotic when s/he 

thinks they do not need it”. More than half (52.2%) of those who agreed with this 

statement had high level of knowledge about antibiotics, (results not shown). 

4.6.3. Attitudes towards medicines in general 

BMQ general scores of each study participant were summed up separately for each 

subgroup (general benefit, general harm and general overuse). The median, mean, 

standard deviation and the number of participants is shown in Table 21.  

Table 21. Sum of BMQ-General score among study participants.  

BMQ-General Score* Median Mean Standard deviation N 

Benefit 17.0 16.4 2.1 295 

Harm 10.0 10.0 2.7 297 

Overuse 12.0 12.5 2.4 296 
*Score range= 4-20, midpoint=12.0 

The study participants’ scores and percentages for each BMQ-General subgroup are 

illustrated in Figures 14,15 and 16 in Appendix 8.11. 

4.6.4. BMQ score and knowledge level of antibiotics (continuous) 

BMQ-General scores were analyzed as continuous variable, see Table 22 and the 

following scatterplot figures that illustrate the results of correlation analysis between 

the total knowledge about antibiotics and their total BMQ score for each subgroup. A 

moderate positive correlation with statistical significance was found between total 

knowledge and BMQ-General benefit score, in other words, higher levels of 

knowledge are associated with stronger beliefs that medicines are intrinsically 

beneficial.  
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A moderate negative correlation with statistical significance was also observed 

between the total knowledge about antibiotics and BMQ-General harm i.e. higher 

levels of knowledge were inversely associated with stronger beliefs that medicines are 

harmful in essence.  

A weak negative correlation without statistical significance was noted between the 

knowledge about antibiotics and BMQ-General overuse score, that is to say, higher 

levels of knowledge about antibiotics were negatively associated with stronger beliefs 

that medicines are overused by doctors.  

Table 22. Correlation between BMQ-General scores and total level of knowledge. 

 Total knowledge 

score 

BMQ-General 

benefit score 

BMQ-General 

harm score 

BMQ-General 

overuse score 

Correlation 

Coefficient* 

1.00 0.36 -0.35 -0.08 

Signific. 

(2-tailed)** 

  ≤ 0.01 ≤ 0.01 0.18 

N 300 295 297 296 

Range 

(min-max) 

0-20 9-20 4-18 5-19 

*Using Spearman Rank Order Correlation (rho)", weak rho:0.10-0.29, moderate rho:0.30-0.49, strong 

rho:0.50-1.00.     

** Correlation is significant at the 0.01 level (2-tailed)  
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Figure 13. Scatterplot of BMQ-General benefit score against Total knowledge about 

AB score 
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Figure 14. Scatterplot of BMQ-General harm score against Total knowledge about AB 

score 

 

Figure 15. Scatterplot of BMQ-General overuse score against Total knowledge about 

AB score 
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4.6.5. BMQ scores and knowledge level (categorical) 

Alternatively, BMQ total score was divided into three subgroups15. Scores between 4-

9 were labelled as weak, 10-15 as medium while those who scored between 16-20 

points were labelled as having strong beliefs about medicines within the respective 

groups; general-benefit, general harm and general overuse. The majority (69.7%) had 

strong beliefs that medicines are beneficial, only 3.7% had strong belief that medicines 

are harmful and 13.0% had strong beliefs that medicines are overused. 

BMQ-General scores in each subgroup were found to be associated with the level of 

knowledge about antibiotics. The majority of those who had strong beliefs that 

medicines are useful (81.7%), had higher level of knowledge about antibiotics i.e. the 

stronger the beliefs that medicines are beneficial, the higher the knowledge level. The 

opposite was observed with BMQ-General harm and BMQ-General overuse score i.e. 

the stronger the beliefs that medicines are harmful or overused, the lower the level of 

knowledge, see Appendix 8.12. 

4.7. Reported adherence to medication (RAM) 

In total 256 out of 300 respondents answered the questions about chronic medication 

adherence and their RAM score had a mean value of 15.7 and SD:2.7. As shown in 

Figure 16, more than half of the subjects exhibited adherent behavior (56.7% scored 

≥16), fifteen study participants obtained maximal adherence score of 20 (5.9%) and 

only one study participant had the lowest possible score of four (non-adherent 

behavior). 

                                                 

15 Continuous analysis is preferred to use as BMQ developer has not suggested or tested cut-off points. 
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Figure 16. Distribution of medication adherence score and percentage. 
*Green columns indicate adherence ≥ 16, blue columns indicate non-adherence. 

 

4.7.1. Reported adherence to medications and knowledge level 

It was not observed any correlation between RAM score and knowledge about AB 

score in the study sample (rho< 0.10) as shown in Table 23. 

Table 23. Correlation between RAM scores and total level of knowledge. 

 Total knowledge score Total RAM score 

Correlation Coefficient* 
 

-0.02 

Significance (2-tailed)**   0,74 

N 300 256 

Range (min-max) 0-20 4-20 
*Using Spearman Rank Order Correlation (rho)", weak rho:0.10-0.29, moderate rho:0.30-0.49, strong 

rho:0.50-1.00.     

** Correlation is significant at the 0.01 level (2-tailed)  
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4.8. Health literacy and need for information 

4.8.1. Health literacy (SBSQ) 

The sum of the answers to the three health literacy questions yielded a health literacy 

score with mean value of 7.9 (SD: 2.4, range: 0-12, n= 291). In other words, the majority 

of study participants (59.1%) had medium health literacy (between 6-9) and almost one 

quarter had high health literacy (between 10-12). The results of SBSQ health literacy 

scale are summarized in Table 24, see Appendix 8.12 for percentage of participants’ 

health literacy score (low, medium and high). 

Table 24. Distribution of answers to health literacy questions. 

Questions Categories Frequency 

(%) 

How often do you need help to understand written 

medical information from doctor/hospital? 

Always 11 (3.7) 

Often 19 (6.3) 

Sometimes 94 (31.3) 

Rarely 101 (33.7) 

Never 75 (25.0) 

How confident are you when you fill out medical 

forms by yourself? 

Not at all 58 (19.3) 

A little bit 102 (34.0) 

Somewhat 68 (22.7) 

Quite a bit 40 (13.3) 

Extremely 28 (9.3) 

How often do you experience problems in 

understanding information about your health status 

because of difficulty in comprehending written 

information? 

Always 10 (3.3) 

Often 17 (5.7) 

Sometimes 84 (28.0) 

Rarely 108 (36.0) 

Never 76 (25.3) 
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A moderate positive correlation with statistical significance was observed between the 

total knowledge about antibiotics and health literacy score (rho =+0.38, p ≤0.01, n =291), 

in other words: adequate health literacy among study participants is associated with 

higher levels of knowledge about antibiotics as illustrated in Table 25 and Figure 17. 

Table 25. Correlation between Health literacy and total level of knowledge.  

 Mean SD N Spearman’s rho P-value 

Total knowledge score 13.7 3.9 300   

Total health literacy score 7.9 2.4 291 0.38 ≤ 0.01 
*Using Spearman Rank Order Correlation (rho), weak rho:0.10-0.29, moderate rho:0.30-0.49, strong 

rho:0.50-1.00.    

** Correlation is significant at the 0.01 level (2-tailed). 

 

 

Figure 17. Scatterplot of Total SBSQ score against total knowledge score 
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4.8.2. Need for information 

Almost half of the study participants stated that they had sufficient knowledge about 

their chronic medications and a similar proportion stated the same about their OTC 

medications. Only 6.3% said that they lack sufficient information about their chronic 

medications and almost an equal percent stated the same about their OTC medications. 

For more details, see Appendix 8.14.  

4.8.3. Source of information 

Three quarters of the participants (n=300) reported that they saw doctors as the best 

source of information about medicines, their second-best option was pharmacists or 

pharmacies (69.7%). 

 

Figure 18. Source of information about medicines as reported by participants. 
* Felleskatalogen is the Norwegian Pharmaceutical Product Compendium. 

* The percentages do not add up to 100% since several answers were allowed. 
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5. Discussion 

5.1. Principal findings 

This is one of the first studies in Norway to explore the level of knowledge about 

antibiotic in a relatively small Norwegian town. A summary of the major findings is 

presented below. 

1. Study population possessed relatively good knowledge about antibiotics (mean 

score of correct answers = 6.8 out of 10 questions), a similar good knowledge 

about microbial resistance was observed (mean score of correct answers = 6.9 

out of 10 questions). When the total score was collapsed into high, medium and 

low levels of knowledge, less than half (40.7%) were found to have high level 

of knowledge about AB, similarly, less than half (45.0%) had high level of 

knowledge about resistance and almost a half (48.3%) were having high level of 

total knowledge when both sets of questions were combined. The vast majority 

(over 90.0%) knew that antibiotics kill bacteria, that bacteria can become 

resistant against antibiotics and that unnecessary use of AB can render them 

ineffective. Almost three quarters (72.7%) were aware that AB do not kill viruses 

and a similar percentage (74.3%) knew that AB do not help against common 

colds or influenza. 

2. Sociodemographic factors such as age, employment status, income, health-care 

background and education had a significant effect on the total level of 

knowledge about antibiotics. On the other hand, sex, mother-tongue, county of 

residence, civil status, and life style factors as smoking, using “snus” or having 

a good health or physical shape did not seem to influence the level of 

knowledge of our study participants. 
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3. There was an association between following doctor’s instructions and the level 

of knowledge. The concurrent use of chronic medications, the previous use of 

antibiotics during the past year, taking antibiotics without doctor’s 

recommendation or having antibiotics at home all seemed to be not affecting 

the level of knowledge of our study subjects. 

4. The higher the level of knowledge about antibiotics, the stronger the beliefs that 

that medicines are intrinsically beneficial. Inversely, the higher the level of 

knowledge about antibiotics, the weaker the beliefs that medicines are harmful 

in essence or that medicines are overused by doctors. 

5. No correlation was observed between RAM score and knowledge about AB 

score in the study sample. 

6. Adequate health literacy among study participants was associated with higher 

levels of knowledge about antibiotics. 

5.2. Data collection discussion 

The study used semi-structured questionnaire that was earlier used in in similar 

studies at the School of Pharmacy, University of Oslo. The questionnaire included 

some previously validated instruments e.g. BMQ, RAM and SBSQ. The questionnaire 

contained different types of questions i.e. contingency questions, open ended 

questions, closed ended questions; scaled questions and multiple-choice questions, see 

Appendix 8.6 and method section 3.3. Questionnaire-based surveys are well 

recognized quantitative research instrument in social sciences that serves to gather 

large amount of primary data over reasonably short time, at  rather low cost and these 

data are relatively easy to code and analyze in statistics programs like SPSS [23]. 

Questionnaires are rigid tools though and do not allow the study participants to freely 

express their ideas in depth or describe personal experiences which they believe might 

be relevant to the topic. In addition, questionnaires have other drawbacks e.g. 
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differences between what is meant to be measured and subjects’ interpretation of the 

questions [76]. 

Those who seemed to be over 18 years old were approached randomly at the pharmacy 

and were asked if they had time to answer the survey questions. Under data gathering, 

no information was collected about those who refused to participate in the research 

apart from that lack of time was the most given reason for not participating. Whenever 

desired, the participant could take the questionnaire form in order to complete it at 

home and so to be returned to the pharmacy within one week. This second take-away 

option proved to be very unsuccessful as most of the forms were either never returned 

to the pharmacy or were returned with a large number of incomplete answers as well 

as missing signed consent form and thus were excluded from the study but not from 

the response rate calculation. In total, 559 people were approached but only 300 

respondents took part in our study with response rate of 53.7%. There is no well-

defined limit for acceptable and unacceptable response rate as it depends on a wide 

range of factors, a study in 2008 found out that the average response rate for studies 

that utilized data collected from individuals was 52.7% [77]. 

Although the questionnaire was meant to be self-explanatory and was previously 

piloted, some terms and/or certain question types were difficult to understand by some 

and had to be explained by the attendant pharmacist in very neutral terms in order to 

avoid interviewer’s bias. Here are some of the most common poorly understood or 

misunderstood terms/questions in our survey which should be taken into 

consideration if the questionnaire is to be used in the future in similar studies. 

It was observed that some respondents stated that they do not have any chronic 

diseases. However, in the following question about the use of chronic medications, 

they said they are using “simvastatin” or “metoprolol”. They justified this by saying: 

“high cholesterol or high blood pressure are not chronic diseases because they are not 
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causing any symptoms like pain or fever”. To the contrary, some respondents reported 

multivitamins, birth control pills and dietary supplement here under chronic 

medications. It is understandable that people’s perception of chronic diseases or 

chronic medications differs from their definitions by health-care professionals and this 

should be taken into consideration under data analysis and interpretation.  

Regarding the most cited reasons for taking antibiotics, a significant percentage 

(17.0%, n=51) did not choose any of the listed reasons and selected “others” where they 

freely entered the most fitting reason. The list should be thoroughly edited to include 

more options (e.g. dental procedure, pre or post-operative, ear infections etc.) or to be 

completely replaced by open-ended question without list options.  

When asked about the name of their last used antibiotic, some respondents wrote 

“penicillin” which an umbrella term used to cover different meanings. This word 

could be associated with all antibiotics in colloquial Norwegian, or more specifically 

penicillin V (Phenoxymethylpenicillin) which is very common AB in Norway or less 

likely used by respondents to mean penicillins as subgroup of beta- lactams antibiotics. 

Due to this uncertainty, it was decided to place it in a separate group during analysis 

of the most cited reasons for taking antibiotics. 

List of optional answers to questions number 12 and 13 could have be more specific as 

many respondents commented on the fourth option (I don’t have children) and would 

have preferred rephrasing to (I don’t have children under 12) to avoid uncertainty 

about which answers suits them best and to be sure about what exactly they are asked 

about. 

Several respondents found the word “antibiotic” difficult to grasp. A possible 

explanation could be that antibiotics are colloquially referred to as “penicillins” in 

Norway. Some participants never heard word antibiotic before while others 

considered antibiotic and penicillin to be synonyms. The same was observed with the 
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terms “infection” and “inflammation “as many used them interchangeably and had to 

be informed about the causal relation between infection and inflammation (infeksjon 

versus betennelse in Norwegian). This led some to mistakenly report diclofenac as 

antibiotic assuming that anti-inflammatory and anti-infectious medicines are 

synonyms.  The same difficulty with noted with questions including the words 

“bacteria” and “virus” and the difference between the two had to be clarified. 

Under data collection, there was a recent media coverage both in Norway [78] and 

abroad [79] about persons who are taking antibiotic and whether they should stop 

taking it as soon as they feel better or else they should complete the whole course up 

to the last prescribed dose (see section 1.3.3). Many respondents were therefore 

uncertain when they were asked “If a person feels well after taking only half of an 

antibiotic course prescribed by a doctor, s/he can discontinue the treatment”. It was 

decided at the end to consider this statement as false while calculating the knowledge 

score according to the current guidelines of both WHO [40] and Norwegian Antibiotic 

Centre for Primary Care (ASP) [80]. They both recommend to “Always follow your 

health worker’s advice when using antibiotics”. 

In the attitudes towards antibiotics section, the fourth and the eighth questions 

contained a double negation and caused therefore a lot of confusion and uncertainty 

among many respondents during data gathering (The doctor should not give me an 

antibiotic when s/he thinks I do not need it.) and (The doctor should not give me an 

antibiotic when s/he thinks my children do not need it.). Double negated type of 

questions are not recommended in surveys neither are the double-barreled questions 

or the leading questions [76]. 
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5.3. Data analysis discussion 

Total score of knowledge about antibiotics was analyzed as continuous variable as well 

as after collapsing it into three categorical variables i.e. low, medium and high level of 

knowledge. In addition to the cutoff points presented in this study, another set of 

cutoff points was chosen based on the average+/- 1 SD = medium level group and the 

others the extreme groups. Only healthcare background and level of education were 

associated with the level of knowledge using all three different methods of analysis. 

The results of these alternative analyses are illustrated in Appendix 8.9. 

Regarding the participants’ general attitudes towards their chronic medications, it was 

noticed that the mean score for BMQ-General benefit is located higher on the scale 

(16.4 of 20) which suggests that participants had stronger beliefs that medicines are 

generally regarded as useful and actually 93.0% of them scored above the midpoint of 

the score range (=12). The mean score for BMQ-General harm is located, however, 

further down the scale (10.0 of 20) which suggests participants did not hold strong 

beliefs that medicines are harmful in nature and indeed 74.0% of them scored below 

the midpoint of the score range (=12). The BMQ-General overuse had a mean score of 

12.5 which is quite close to the midpoint score of 12. This observation can suggest that 

study participants held a balanced attitude towards the way medicines are used by 

doctors (balanced belief about overuse of medicines). 

A weak negative correlation was noted between the knowledge about antibiotics and 

BMQ-General overuse score, that is to say, higher levels of knowledge about 

antibiotics were negatively associated with stronger beliefs that medicines are 

overused by doctors. This correlation was not statistically significant, something 

which does not indicate the strength of correlation but rather the level of confidence 

we should have in the results obtained as it is strongly influenced by the size of the 

sample [75]. 
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Approximately one-third (32.0%) of the study participants used antibiotics during the 

previous year. Women were more likely than men to use antibiotics (37.7% women 

versus 26.3% men). The vast majority (96.9%) used a prescription to obtain their 

antibiotic treatments. Phenoxymethylpenicillin, Pivmecillinam, Doxycycline, 

Erythromycin and Amoxicillin were the most used antibiotics, something which 

coincide with national data extracted from (NorPD) [81] where 

Phenoxymethylpenicillin, Pivmecillinam, Amoxicillin and Dicloxacillin were the most 

used antibiotics in 2016. The majority (82.3%) followed their doctor’s instructions 

regarding dosage and duration and 89.7% said they had never used antibiotic without 

doctor’s recommendations. 

5.4. Discussion of study population 

Our study recruited 300 participants which represent almost 1.2% the of residents in 

Harstad city where the study took place. Women were slightly over-represented in our 

study (54.3%) when compared to Harstad city where women represent 49.9% or with 

all of Norway where women represent 49.6 % of the whole population [82]. This could 

be partially explained by the fact that women use on average more medicines than 

men and would therefore visit pharmacies more often [83], and partially due to the 

settings of modern pharmacies with strong focus on cosmetics and beauty products 

that naturally attract more women to the pharmacy. The average age of study subjects 

was 50.7 which is higher than the Norwegian population average age which stood in 

2017 at 39.9 years [84]. This again can be explained not only because older people use 

more medicines on average and therefore would probably represent higher proportion 

of pharmacy customers, but also retired people have relatively more free time than 

employed ones and were therefore more likely to agree to participate in the survey.  
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The proportion of highly educated participants in our study was higher than the 

general population; 44.6% of our subjects had higher education compared to 33.0% in 

general population, 46.7% stated that they completed secondary school which is higher 

than general population (40.0%). This could be possibly explained by the hypothesis 

that the highly educated people would probably be more conscious about topics like 

antibiotics and bacterial resistance and would therefore be more likely to participate 

in surveys like ours. The ratio of health-care professionals in our study (29.7%) was 

significantly higher than otherwise in society (21.0%) which could have been likewise 

caused by their consciousness of the importance of the survey topic and thus were 

more interested in participating. Altogether, differences mentioned above could have 

influenced the results and therefore limit our ability to extrapolate the findings to the 

general population. 

5.5. Strengths 

The self-administered questionnaire used in this study to collect primary data directly 

from the patients’ perspective was an advantage because the questionnaire was 

structured and standardized and therefore less susceptible to investigator’s bias or 

subjective interpretation [76]. The gathered questionnaires were also easy instrument 

for data extraction and analysis as well as comparison with previous studies. Strong 

assurance of anonymity -an issue raised by many respondents during data collection 

has contributed to high response rate as well the credibility of self-reported sensitive 

information. Participants were also informed both orally and in writing about the 

voluntary nature of the study and that they reserve the right to withdraw from the 

research and have all their data deleted at any time. 

Our study had explored for the first time the level of knowledge about antibiotic in a 

relatively small Norwegian town; Harstad as similar studies were few and conducted 

in larger cities or county capitals e.g. Tromsø, Bergen, Oslo and Skien etc. [65] 
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Conducting the survey face-to-face has contributed to the acceptable response rate and 

confidence in the quality of data collected as participants did not have the chance or 

google the answers or ask someone else for help apart from the investigator while 

filling out the questionnaire.  

5.6. Weaknesses 

Structured questionnaires do not allow the adaptation to the context of a certain 

participant i.e. not adequately participant-centered and a number of disadvantages are 

associated with this method as well as all other patient-reported data [23]. 

• Recall bias: which was minimized by limiting the reported past use of 

antibiotics to the last 12 months or specifying the adherence questions to the 

currently used chronic medications.  

• Reporting bias: (selective revealing or suppression of information) and 

therefore subjects were assured that their answers are dealt with confidentially 

and their personally sensitive information would be de-identified before they 

are analyzed in the current research or in future studies. They were also 

informed that all the study materials would be destroyed at the end of the 

research project in 2019.  

• Nonresponse bias which arises when there is a significant difference between 

data collected from respondents and no-respondents. All recruiting attempts of 

participants were therefore recorded, and the final response rate was reported 

as part of the data gathering. 

• Acquiescence bias which can arise due to participants’ tendency to agree with 

all the questions or to indicate a positive social behavior (social desirability bias) 

[23]. This was observed when subjects were asked to report their source of 

information about medicines and more than two thirds chose pharmacy or 
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pharmacist. This percentage could possibly have been different (probably 

lower) if they were asked the same question in another context. Very few 

participants verbally informed the investigator that they had used antibiotics 

without doctors’ advice or they kept antibiotics at home they are not using at 

the moment but refused however to report this on paper because they believed 

consciously or unconsciously that it was socially undesirable behavior.   

• Hawthorne effect which the alteration of behavior by the subjects of a study due 

to their awareness of being observed [23]. Something which has been taken into 

consideration under data collection and therefore participants were assured 

about the confidentiality of their responses. 

  

Several participants considered the questionnaire to be too long or too difficult 

although completing time was estimated to be between 15-20 minutes and was written 

in layman language. It took some participants much longer time to complete the 

questionnaire than was anticipated. Re-formatting of the questionnaire and the choice 

of clear words as well as simpler more exact rephrasing could have assisted 

participants in understanding what precisely they are asked about and eventually 

better quality of the data collected , see Discussion section 5.2. 

Several differences in sociodemographic characteristics of our population compared 

to the Norway’s general population could have influenced the results of our study as 

detailed in section 5.4. 

Performing the study among pharmacy customers could limit our ability to make 

generalizations that are transferable to the whole Norwegian society, the same 

limitation could stem from the fact that our study was performed in a restricted 

geographical setting in the northern Norwegian city of Harstad. 
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5.7. Discussion of findings in relation to other 

studies 

5.7.1. Comparing our findings to similar Norwegian studies 

Three studies ( master theses) were published last year at the University of Oslo-UIO 

(Telemark) [67],  University of Bergen-UIB (Hordaland) [66] and University of Tromsø-

UIT (Tromsø, Bergen and Skien) [65]. Comparing their results with ours revealed both 

similarities and differences. All four studies recruited participants from pharmacy 

customers; 316 from Hordaland, 250 from Telemark, 878 from UIT’s study (259 from 

Tromsø, 303 from Skien 316 from Bergen) and finally 300 from Harstad. The response 

rate was highest in UIO’s study (62.4%) and lowest in UIB’s study (22.2%).  Our sex 

distribution was the most even of all fours studies (54.3% women and 44.7% men) and 

our average age was lower than in UIO’s. Both employment and health-care 

background percentages in our study were higher than in the other three. Percentage 

of the participants who had completed higher education was highest in Hordaland’s 

study (63.9%) and lowest  in Telemark’s (42.4%) while UIT’s and ours stood in between 

(56.0% and 44.6% respectively). In all four studies, almost one third stated that they 

used an antibiotic during the last year. The vast majority of participants obtained their 

antibiotic using a medical prescription (UIB: 93.0%, UIO: 81.1%, Harstad: 96.9%). 

Phenoxymethylpenicillin (Apocillin®) and Pivmecillinam (Selexid®) were found to be 

the most used antibiotics in all studies (N/A in UIT’s study). 
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Table 26. Sociodemographic differences between UIB’s, UIO’s, UIT’s and our studies. 

Variable UIB 

(Hordaland) 

UIO 

(Telemark) 

UIT 

(Tromsø/Skien 

/Bergen) 

 

Our study 

(Harstad) 

Number of 

participants 

316 250 878 

Tromsø: 259 

Skien: 303 

Bergen: 316 

300 

Response 

rate 

22.2% 62.4% 34.0%. 53.7% 

Average age 

(years) 

N/A 54.1 N/A 50.7 

Sex 70.4% women 70.2% women 68.4% women 54.3% women 

29.6% men 29.8% men 31.6% men 44.7% men 

Healthcare 

background 

24.0% 27.2% 26.5% 29.7% 

Employment 49.3%  48.7% 33.7% 53.3% 

Higher 

education 

63.9% 42.4% 56.0% 44.6% 

Antibiotics 

use last year 

31.4% 31.5% 30.0% 32.0% 

Prescription 

antibiotic 

93.0% 81.1% N/A 96.9% 

Top sited 

reasons for 

using 

antibiotics 

UTI 

Lung infection 

Sinusitis 

UTI 

Lung infection 

Bronchitis 

N/A UTI 

Lung infection 

Sinusitis 

Top sited 

antibiotics 

Penicillin G 

Pivmecillinam 

Erythromycin 

Penicillin G 

Pivmecillinam, 

Doxycycline 

Erythromycin 

Trimethoprim 

N/A Penicillin G 

Pivmecillinam 

Doxycycline 

Erythromycin 

Amoxicillin 

 

Attitudes towards antibiotic use in studies of UIB, UIO and ours, were quite similar; 

the vast majority said they wanted to use antibiotics only if it was necessary (99.7%, 

96.4% and 97.0% respectively), the majority trusted the doctor’s decision if s/he chose 
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not to prescribe them antibiotics (92.7%, 85.1% and 88.7% respectively). A minority in 

all three studies expressed their wish to use antibiotic if this made them recover more 

quickly (39.9%, 34.4%, 45.7% respectively). Similar attitudes were observed in all four 

studies regarding following prescribers’ instructions while taking antibiotics, 

refraining from using AB without doctor’s recommendations or asking their physician 

to give them antibiotic despite that s/he believed it was unnecessary. 

The average score of knowledge was very similar in all four studies but was highest in 

Harstad and lowest in UIO’s. Women were significantly more knowledgeable than 

men in all four studies and people in the middle age group had the largest proportion 

of high knowledge level. It can be observed in all four studies that higher education 

was associated with high level of knowledge and being employed was also a factor 

associated with higher level of knowledge in UIB, UIO and in our study (UIT’s was 

N/A). 

Table 27. Factors associated with higher levels of knowledge in UIB’s, UIO’s, UIT’s 

and our studies. 

Variable UIB 

(Hordaland) 

UIO 

(Telemark) 

UIT 

(Tromsø/Skien 

/Bergen) 

 

Our study 

(Harstad) 

Average 

score of 

knowledge 

15.6 14.7 15.6 15.7* 

Sex Average score 

of knowledge 

in 

women = 15.7 

men = 15.3  

40.1% of 

women and 

21.1% of men 

had high level 

of knowledge. 

Average score of 

knowledge in 

women = 16.0 

men = 14.6 

50.9% of 

women and 

45.5% of men 

had high level 

of knowledge. 

Age Average score 

was highest in 

the middle age 

group  

(30-59 years). 

Largest 

proportion 

with high 

knowledge 

was in the 

Average score 

was highest in 

the middle age 

group  

(30-59 years). 

Largest 

proportion 

with high 

knowledge 

was in the 
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middle age 

group (41-60 

years) (46,1%, 

n= 47). 

middle age 

group (41-60 

years) (59.2%, 

n= 58). 

Education Average 

knowledge 

score was 

higher in those 

with higher 

education (15.9 

versus 15.1). 

Largest 

proportion 

with high 

knowledge 

was in those 

who had 

university 

(55.2%, n=104). 

Average 

knowledge score 

was higher in 

those with higher 

education (17.1). 

Largest 

proportion 

with high 

knowledge 

was in those 

with 

university 

(70.6%, n=85). 

Work Average 

knowledge 

score was 

higher in those 

working (16.2 

versus 15.1). 

Largest 

proportion 

with high 

knowledge 

was in those 

working 

(45.6%, n=147). 

N/A Largest 

proportion 

with high 

knowledge 

was in 

working 

(56.3%, n=160). 
*Our average score was 13,65 correct answers out of 20 questions which is equivalent to 15.7 as the other 

two studies had 23 questions each. 

 

An association between the level of knowledge about antibiotics and BMQ-General 

benefit was found to be positive in all studies i.e. the higher the level of knowledge 

about antibiotics, the stronger the beliefs that that medicines are intrinsically 

beneficial. A positive correlation was found between RAM score and level of 

knowledge about antibiotics in UIO’s study, but no such correlation was observed in 

UIB nor in our study. Surprisingly, RAM score was negatively associated in UIT’s 

study i.e. the higher the knowledge about antibiotics, the lower the score of adherence 

to medication. Other difference and similarities are detailed in Table 28. 
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Table 28. Association between level of knowledge about antibiotics and BMQ-General 

scores and RAM scores in UIB’s, UIO’s, UIT’s and our studies. 

Level of 

knowledge 

UIB 

(Hordaland) 

UIO 

(Telemark) 

UIT 

(Tromsø/Skien 

/Bergen) 

 

Our study 

(Harstad) 

BMQ - benefit 

BMQ - harm 

BMQ - overuse 

Positive  

No assoc. 

No assoc. 

Positive 

Negative 

No assoc. 

Positive 

No assoc. 

Negative 

Positive  

Negative 

Negative 

RAM score No assoc. Positive Negative No assoc. 

 

5.7.2. Comparing our findings to Eurobarometer findings 

A brief comparison of the findings of Special Eurobarometer 445 and our findings 

revealed that the percentage of Norwegians (32.0%) who used antibiotics during the 

last year is very similar to European average (34.0%) but this percentage is way above 

what would be expected when compared to other north European countries (Sweden 

18.0%, the Netherlands 20.0%, Germany 23.0% and Denmark 23.0%). Our sample is 

not representative though of Norwegian population as a whole where only 20.0% used 

antibiotic prescription during 2017 [85]. In both studies, women were more likely than 

men to use antibiotics but, the percentage of Norwegian men who took antibiotics last 

year were less than their European counterparts (26.3%, 31.0% respectively). Almost 

all our study subjects (96.9%) used a prescription to obtain their last antibiotic course 

while the European percentage stood at 73.0%. When this was added to the percentage 

of those who said they received their antibiotics directly from a medical practitioner 

(20.0%), the final percentage (93.0%) which is still lower than the Norwegian one. A 

direct comparison with our study was not plausible because some of our participants 

received the first few doses of the prescribed antibiotic directly from their medical 

practitioner and bought the rest of the course from the pharmacy using a medical 

prescription (several possible answers were allowed in our survey).  Respiratory tract 
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infections were the most cited reason for taking antibiotics in Europe while in our 

study it was exceeded by urinary tract infections. Other sociodemographic factors such 

as education level, health-care background, employment status or age did not seem to 

have an effect on antibiotic use during the previous 12 months in our study, but they 

did in the European one. It was also concluded in the European study that the use of 

antibiotics appears to decrease as knowledge increases but such observation was not 

present in our study sample. 

Both studies show similar high level of awareness that one should not stop taking 

antibiotic course when s/he starts feeling better (more than 80.0% answered correctly). 

Almost three quarters in our study were aware that antibiotics are ineffective against 

viruses and that they cannot help against colds and flu, only 43.0% and 56.0% 

European respectively responded correctly to these two questions [62]. 92.0% in our 

study and 84.0% in the European study agreed that unnecessary use of antibiotics 

makes them become ineffective. Norwegian respondents in our study who knew that 

antibiotics often cause diarrhea as a side-effect, were significantly higher than other 

Europeans (70.7% and 66.0% respectively). 

Both studies showed that most participants consider doctors as most trust-worthy 

source of information about antibiotics and other medicines. Their second-best option 

was the pharmacy but Norwegian in our sample who chose this source were almost 

as double as the Europeans (69.7% versus 37.0%).  
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Table 29. Comparing the study results with Special Eurobarometer 445 (2016). 

Question/statement European study Our study 

Have you taken antibiotics during the last 

year? 

34.0% 32.0%  

 

Taking antibiotic last year (sex 

distribution). 

31.0% men  

37.0% women 

26.3% men  

37.7% women 

Did you use a prescription for obtaining 

your last antibiotic course 

73.0% 96.9% 

Most commonly cited reasons for taking 

antibiotics. 

Bronchitis 

Flu  

Sore throat 

UTI 

Lung infections  

Sinusitis 

You know that you should only stop 

taking antibiotics after taking all the 

prescribed course as directed. 

 82.0% 

 

82.7% 

Antibiotics are ineffective against viruses. 43.0% 

 

72.7% 

Antibiotics are ineffective against colds 

and flu. 

56.0% 74.3% 

Unnecessary use of antibiotics makes 

them become ineffective. 

84.0% 92.0% 

Taking antibiotics often has side-effects, 

such as diarrhea. 

66.0% 70.7% 

Most trust-worthy source of information 

on antibiotics/medicines. 

84.0% doctor 

37.0% pharmacy 

74.7% doctor 

67.9% pharmacy 

5.8. Unanswered questions and future research 

Our study had on average more highly educated respondents and more health-care 

professionals than in general population which could have caused over-estimation of 

the levels of knowledge, more positive attitudes towards medications or better 

adherence scores. 

Women in our study used on average more antibiotics than men, but we do not know 

if women are more susceptible to infections or they are more conscious about their 

health conditions and seek therefore medical assessment more often. Perhaps 
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something can be done about this, to study for example the reasons and mechanisms 

that lead to them getting infections more frequently and try to implement more 

preventive approach than curative one.  

Population groups that might be in need for more information as identified in our 

study are; both younger participants (18-40 years) and older ones (61+) who were less 

knowledgeable about antibiotics than middle-aged participants (41-60). Likewise, 

unemployed participants (pensioners, students, recipients of social benefits etc.), 

people with low income and lower level of education had lower scores of knowledge 

and therefore should be targeted while planning information campaigns.  

Only 11.3% of our study sample knew that humans cannot become resistant against 

antibiotics and 28.3% were aware that antibiotics can be affected when administered 

together with certain type of food. Just 39.0% knew that viruses cannot become 

resistant against antibiotics and (55.0%) knew that treating animals with antibiotics 

can render them less effective when used in humans. These four questions with lowest 

percentage of correct answers in our sample could also be taken into consideration 

when information campaigns are being organized. 

Compared to Eurobarometer results, Norwegians in all three studies16 mentioned 

above have chosen pharmacy as their second-best source of information about 

medicines; 69.7% in Harstad, 71.5% in Telemark and 54.4% in Hordaland, evidently 

much higher than the European study (37.0%). This could indicate that pharmacists in 

Norway are much more appreciated source of information than their European 

counterparts. The evidence is inconclusive though as all three Norwegian studies were 

                                                 

16 In UIT’s study, the source of medical information was not available. 
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performed, contrary to the European study, between pharmacy customers which 

might have caused overestimation of the findings. 

The low number of study participants (300) and their geographical restriction to north 

Norwegian city of Harstad make it challenging to draw conclusions from this study 

and make generalizations about all the Norwegian population (compare n=300 versus 

n=5,300,000 as per January 2018). It would be rather exciting to repeat the study with 

much larger number and over a wider geographical area and see if the results match 

with what was found in this study. It would also be very interesting to repeat the study 

every five or ten years and observe the development and the pattern of changes in 

knowledge level about antibiotics among the Norwegian population. These future 

researches would definitely help both scientists and politicians to construct a clearer 

picture of antibiotics from patients’ perspective and investigating factors that 

contribute to their level of knowledge, attitudes, adherence and need for information. 

Performing the study among pharmacy customers could limit our ability to make 

generalizations that are transferable to the whole Norwegian society and therefore 

future researches should probably widen the base of recruiting potential respondents. 

Using a semi-structured questionnaire form had many advantages and some 

disadvantages as mentioned earlier therefore it would be thought-provoking to repeat 

the study using a more qualitative approach e.g. patient-kept diaries or patients 

interviews that allow the investigator to go in depth while examining the different 

aspects of knowledge level held by participants as well as their attitudes and 

adherence characteristics.  

This study constitutes a part of a larger project made up of multi-center studies at the 

universities of Oslo, Bergen and Tromsø, which aims at investigating public 

knowledge about medicines with focus on analgesics and antibiotics. The project has 

both internet-based surveys and face-to-face questionnaires and the data collected 
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from these researches will be linked to the Norwegian prescription database (NorPD) 

in order to assess the actual medicines dispensed during the previous three years. A 

separate consent form was collected from participants under data collection in order 

to enable future researchers to perform this data-linkage study. The results of the study 

could be used to propose measures on national level to achieve a more rational use of 

antibiotics in Norway by targeting certain population groups with information 

campaigns. 

  



99 

 

6. Conclusions and implications for 

practice 

Our population possessed relatively good knowledge about antibiotics; almost a half 

(48.3%) exhibited high level of total knowledge and answered correctly to 75.0% of the 

knowledge questions. Age, employment status, income, health-care background and 

education had a significant effect on the total level of knowledge about antibiotics. 

Positive beliefs about medicines in general were predictors of good knowledge as well 

as adequate health literacy which was positively associated with higher levels of 

knowledge about antibiotics. The study identified several population groups whose 

knowledge level about AB could be improved as well as several topics that should be 

shed lights upon. The Norwegian Institute of Public Health estimates that it will be 

possible to reduce the use of antibiotics by 4.0-6.0% if public health campaigns fully 

succeed [61]. 

Improving the public beliefs about medicines could improve the level of knowledge 

about antibiotics and positively influence consumption patterns. It was demonstrated 

in our study the high level of trust the Norwegian patients place in pharmacists when 

it comes to trustworthy source of information about medicines. Norwegian 

pharmacists can therefore play vital role in providing credible information to improve 

the public knowledge about medicines. 

The results of this study will be made available to policy makers and healthcare 

professionals and hopefully will contribute to form a more comprehensive 

understanding of the roles played by antibiotics end-users in the process of AMR and 

its spreading. Findings are expected to assist in achieving the common goal of 

reducing antibiotic use and reducing the prevalence of resistant bacteria in Norway. 
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8. Appendices 
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8.2. Flyer (Norwegian) 
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8.3. The booth from the Pharmacy where the study 

took place   
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8.4. Consent form for participation in the study 
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8.5. Data-linkage consent form 
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8.6. Questionnaire form (Norwegian)  
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8.7. REC’s decision (Norwegian) 
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8.8. License to process personal data 
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8.9. Sociodemographic factors and previous use of 

antibiotics 

Table 30. Sociodemographic factors and previous use of antibiotics. 

Sociodemographic factor Did you use antibiotic during last 

year? 

P-

Value* 

Yes No 
 

Sex     0.05 

  Male 35 (26.3) 97 (72.9) 
 

 
Female 61 (37.7) 97 (59.9) 

 

Education 
  

0.94 

  Primary school 6 (30.0) 14 (70.0) 
 

 
Secondary school 44 (31.9) 91 (65.9) 

 

 
College/University ≤3 years 16 (32.7) 32 (65.3) 

 

 
College/University >3 years 28 (32.9) 56 (65.9) 

 

Health-care background 
  

0.11 

  Yes 29 (32.6) 60 (67.4) 
 

 
No 58 (30.7) 127 (67.2) 

 

Employment 
  

0.89 

  Working 50 (31.3) 107 (66.9) 
 

 
Not Working 45 (34.1) 85 (64.4) 

 

Age (years) 
  

0.18 

  18-40 37 (38.5) 56 (58.3) 
 

 
41 - 60 28 (28.6) 68 (69.4) 

 

 
61+ 31 (30.7) 70 (69.3) 

 

*Using Fisher’s exact test. 
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8.10. Alternative analyses of level of knowledge 

Table 31. Analyses of level of knowledge using different methods. 

Sociodemographic factors Total level of knowledge of antibiotics   

    Low  Med. High  P-value 

* ** *** 

    n (%) n (%) n (%)       

Age group        0,02 0,04 0,56 

  18 - 40 8 (8) 44 (46) 44 (46)       

  41 - 60 3 (3) 37 (38) 58 (59)       

  61+ 15 (15) 46 (45) 42 (41)       

Sex       0,09 0,07 0,61 

  Male 17 (13) 56 (42) 61 (46)       

  Female 9 (6) 71 (44) 83 (51)       

Employment status       ≤ 0.01 0,02 0,48 

  Working 9 (6) 61 (38) 90 (56)       

  Not working 16 (12) 64 (48) 54 (40)       

Mother- tongue        0,19 0,11 0,12 

  Norwegian 20 (8) 113 (43) 131(50)       

  Non-Norwegian 3 (17) 8 (44) 7 (39)       

Household total income 

(NOK) 

      ≤ 0.01 0,03 0,21 

  Under 399 000 2 (4) 24 (53) 19 (42)       

  400-799 000 13 (10) 55 (44) 57 (46)       

  800 - 1 500 000 2 (3) 22 (31) 48 (67)       

  Over 1 500 000 1 (13) 2 (25) 5 (63)       

County of residence        0,68 0,04 ≤ 0.01 

  Nordland 1 (5) 10 (48) 10 (48)       

  Troms 24 (9) 114 (43) 129(48)       

Health-care background       ≤ 0.01 ≤ 0.01 ≤ 0.01  
Yes 2 (2) 22 (25) 65 (73) 

 
    

  No 22 (12) 95 (50) 74 (39)       

Civil status        0,72 0,09 0,36 

  Married/dom. partner 17 (8) 86 (42) 102(50)       
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Sociodemographic factors Total level of knowledge of antibiotics   

    Low  Med. High  P-value 

* ** *** 

  In a relation 1 (4) 13 (52) 11 (44)       

  Single 8 (12) 27 (41) 31 (47)       

Highest education completed      ≤ 0.01 ≤ 0.01 ≤ 0.01 

  Primary school 4 (20) 12 (60) 4 (20)       

  Secondary school 16 (11) 76 (54) 48 (34)       

  College/univ. ≤ 3 years 1 (2) 17 (35) 31 (63)       

  College/univ. > 3 years 3 (4) 22 (26) 60 (71)       

Smoking        0,31 0,54 0,95 

  Smoker 1 (3) 14 (41) 19 (56) 
 

    

  Non-smoker 22 (9) 102 (42) 119(49)       

  Sometimes 3 (15) 11 (55) 6 (30)       

Using “snus”        0,48 0,79 0,93  
Yes 1 (3) 14 (45) 16 (52) 

 
    

  No 22 (9) 103 (41) 124(50)        
Sometimes 1 (9) 7 (64) 3 (27) 

 
    

Good Health        0,71 0,97 0,77  
Yes 21 (10) 93 (43) 102(47) 

 
    

  No/I do not know 6 (7) 33 (41) 42 (52)       

Good physical shape       0,60 0,81 0,86 

  Yes 17 (9) 82 (45) 85 (46)        
No/I do not know 9 (8) 45 (40) 59 (52) 

 
    

*P-values with these cutoff points (low:0-8, medium:9-14, high:15-20) 

**P-values with SD-based cutoff points (low:0-9, medium:10-17, high:18-20) 

***P-values with knowledge score as continuous variable 

Bold cells indicate significant association (p-value ≤ 0.05) 
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8.11. Scores and percentages for each BMQ-General 

subgroup 

 

 

Figure 19. Distribution of BMQ benefit score (n=295) 
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Figure 20. Distribution of BMQ harm score (n=297) 

 

 

Figure 21. Distribution of BMQ overuse score (n=296) 
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8.12. BMQ scores and knowledge level (categorical) 

 

Figure 22. BMQ-General benefit, harm and overuse and score percentages. 

Table 32. Categoric BMQ-General score and level of knowledge. 

 
Weak  

n (%) 

  Medium    

n (%) 

 Strong    

n (%) 

         

 

P-value* 

Knowledge level BMQ-General benefit  ≤ 0.01 

Low  0 (0.0) 12 (46.2) 14 (53.8)  
 

Medium 0 (0.0) 48 (37.8) 79 (62.2)  
 

High 1 (0.7) 25 (17.6) 116 (81.7)  
 

 BMQ-General harm  ≤ 0.01 

Low 8 (29.6) 17 (63.0) 2 (7.4)  
 

Medium 37 (29.1) 85 (66.9) 5 (3.9)  
 

High 83 (58.0) 56 (39.2) 4 (2.8)  
 

 BMQ-General overuse  ≤ 0.01 

Low 3 (11.1) 22 (81.5) 2 (7.4)  
 

Medium 4 (3.2) 101 (80.8) 20 (16.0)  
 

High 26 (18.1) 101 (70.1) 17 (11.8)  
 

* Pearson chi-square test assuming minimum expected cell frequency ≥ 5 and significant p-value ≤ 0.05, 

otherwise Fisher’s Exact Probability Test was used instead. 
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8.13. Percentage of participants’ health literacy 

score  

 

Figure 23. Percentage of participants’ health literacy score (low, medium and high). 
SBSQ low health literacy (0-5), medium (6-9) and high (10-12) 
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8.14. Need for information 

 

Figure 24. Participants’ knowledge about their chronic medications (n=300). 

 

Figure 25. Participants’ knowledge about their OTC medications (n=297). 
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