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Abstract  

Background: The lack of adherence to drug therapy is a major problem; it can contribute to 

significant deterioration of disease and increased health-care costs. Improving medication 

adherence is a big challenge; there is no simple solution to the problem. It is thus essential to 

improve our knowledge of non-adherence (NA) and its causes. 

Aims: The aims of the thesis were to study the influence of gender and psychological distress 

on self-reported, intentional and unintentional non-adherent behaviour, and to investigate the 

reasons for NA. 

Methods: A population-based study that included a postal questionnaire was carried out in a 

cross-section of the general Swedish population (n=7,985, aged 18-84 years). The response 

rate was 61.1% (n=4,875) and current prescription drug use was reported by 2,802 

participants. The questionnaire covered use of prescription drugs, NA to the drug regimens, 

reasons for NA, economic status, attitudes to drugs, and the presence of somatic or mental 

problems, and also included the Hospital Anxiety and Depression Scale questionnaire. 

Results: The results showed differences in various self-reported non-adherent behaviour 

patterns and reasons for NA between the genders. In most cases, these remained after 

controlling for confounders such as socioeconomic factors and attitudes to drugs that are 

known to differ between women and men. Associations were also found between symptoms 

of anxiety and/or depression and the presence of intentional or unintentional non-adherent 

behaviour (with a stronger average association for intentional NA), and between 

anxiety/depression and some of the reasons given for NA, e.g. adverse drug reactions (ADRs). 

Conclusions: Although it was not possible to confirm causal relationships, this thesis 

emphasises the effects of gender and psychological distress on NA. In summary, both gender 

and anxiety and/or depression influenced non-adherent behaviour and the reasons given for 

NA. For instance, ADRs seemed to influence the decision not to take the drug as prescribed, 

especially among women and participants under psychological distress. It is suggested that a 

deep understanding of the causes of NA and of the impact of gender and psychological 

distress on the outcomes would help those aiming to improve adherence to prescribed 

medication.  

Keywords: medication adherence, reasons, attitudes, gender, anxiety symptoms, depression 

symptoms 
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Svensk sammanfattning (Summary in Swedish) 

 

Bakgrund: Bristande följsamhet till ordinerad läkemedelsbehandling är en vanlig anledning 

till att läkemedelsbehandlingar misslyckas. Att förbättra följsamheten är dock en stor 

utmaning och det finns ännu ingen enkel lösning på problemet. Det är därför viktigt att 

generera ökad kunskap om bristande följsamhet samt om orsakerna som leder till bristande 

följsamhet.  

Syften: Att studera hur kön och psykisk ohälsa påverkar såväl bristande följsamhet till 

ordinerad läkemedelsbehandling som orsakerna till bristande följsamhet.  

Metod: En populationsbaserad tvärsnittsstudie med postenkät utfördes i den svenska 

befolkningen (n=7985, i åldern18-84 år). Svarsfrekvensen var 61,1% (n=4875) och 2802 av 

deltagarna rapporterade användning av receptläkemedel. Frågeformuläret omfattade 

användning av receptläkemedel, följsamhet till ordinerad läkemedelsbehandling, orsaker till 

bristande följsamhet samt frågor om ekonomiska problem, attityder till läkemedel, psykiska 

och somatiska problem och dessutom ingick HADS, ett validerat frågeformulär för mätning 

av symtom på ångest och depression. 

Resultat: Skillnader mellan män och kvinnor kunde påvisas vad gäller såväl olika icke-

följsamma beteenden som orsaker till bristande följsamhet; även efter kontroll av störfaktorer 

som t.ex. socioekonomiska faktorer och attityder till läkemedel återstod dessa skillnader i de 

flesta fall. Kvinnor rapporterade i genomsnitt fler avsiktliga beteenden och angav 

biverkningar som orsak oftare än män. Vidare fanns ett samband mellan psykisk ohälsa och 

icke-följsamma beteenden, såväl avsiktliga som oavsiktliga beteenden, med ett genomsnittligt 

starkare samband för avsiktliga beteenden. Även för några av orsakerna till bristande 

följsamhet, t.ex. läkemedelsbiverkningar, kunde ett samband med psykisk ohälsa påvisas. 

Slutsatser: Även om det i denna avhandling inte var möjligt att bekräfta orsakssamband så 

belyses hur kön och psykisk ohälsa påverkar bristande följsamhet till läkemedelsbehandling. 

Sammanfattningsvis så förefaller kön samt psykisk ohälsa påverka såväl icke-följsamma 

beteenden som orsakerna till bristande följsamhet. Till exempel tycktes 

läkemedelsbiverkningar vara av stor betydelse för att inte ta läkemedlet enligt ordination, 

speciellt kvinnor och personer med psykisk ohälsa rapporterade detta som orsak till bristande 

följsamhet. För att möjliggöra en förbättrad följsamhet till ordinerad behandling krävs 

följaktligen en bred kunskap om orsakerna till bristande följsamhet, och även en förståelse för 

hur kön och psykisk ohälsa kan påverka behandlingsresultaten. 
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Abbreviations 

 

ADR  Adverse drug reaction 

CI  95% Confidence Interval 

DRP  Drug-Related Problem 

HADS  Hospital Anxiety and Depression Scale 

NA  Non-adherence 

OR  Odds Ratio 

SAS  Statistical Analysis System 

SCB  Statistiska centralbyrån (Statistics Sweden) 

Users  Users of prescription drugs 

 

 

 

Notes:  

Drugs and medicines/medications are used synonymously (Swedish: läkemedel and medicin). 

Gender refers to the social and/or cultural behaviour of men and women and not only to their 

biological characteristics [1].  

Anxiety and/or depression are used synonymously with “symptoms of anxiety and/or 

depression”. 
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Definitions of key concepts; compliance, adherence and concordance 

 

Several expressions are used to describe a patient’s ability or willingness to follow medication 

regimens: compliance, adherence, and concordance. While related, these terms have 

somewhat different meanings. Compliance, the oldest and historically the most frequently 

used expression, is defined as “the extent to which a person’s behaviour – in terms of taking 

medication, following a diet, or executing lifestyle changes – coincides with medical or health 

advice” [2]. However, the term compliance has been criticized because it focuses on the 

patient following the physician’s order, assuming that all medical advice and drugs given to 

the patient are good for the patient, and without taking into consideration whether the patient 

agrees [3, 4]. The development of new concepts has largely been driven by this negative 

connotation. The concepts of adherence and later concordance were developed to demonstrate 

that the drug is taken as a result of an agreement between caregiver and patient [5, 6].  

 

Adherence, now the most frequently used expression, is defined as “the extent to which a 

person’s behaviour – taking medication, following a diet, and/or executing lifestyle changes – 

corresponds with agreed recommendations from a health-care provider” [7]. In this context, 

the patient has the flexibility to decide whether to adhere to the physician’s recommendations; 

thus, non-adherence (NA) is not associated with blaming the patient [8, 9]. Concordance, 

which is the most recently developed expression, gives the patient even more influence; it is 

assumed that treatment is the result of a negotiation between equals [8, 10]. However, this 

concept does seem to contain some assumptions that are not necessarily completely accurate, 

such as, for example, that the patient always wants to be the one who makes decisions about 

their treatment [11, 12] The expression adherence is used in this thesis, since it is currently 

the most widely used expression. 
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1 Preamble 

 

When I was working in the field of clinical medication reviews a few years ago, I noticed that 

poor adherence to prescribed medication was considerably more common than I had 

previously thought. I was particularly interested in the underlying causes leading to NA. I am, 

of course, not the first to reflect on how patients follow prescriptions; it is said that 

Hippocrates
*
 advised physicians to be aware that patients sometimes lied about taking the 

treatments prescribed for them. Hippocrates' admonitions have more recently been 

supplemented by R.B. Haynes, who reminds us that “Increasing the effectiveness of 

adherence interventions might have a far greater impact on the health of the population than 

any improvement in specific medical treatments” [13]; i.e., it does not matter if new drugs 

with enhanced efficacy are developed if these are not taken correctly. However, since at least 

5% of all prescription drug users (referred to as users in this thesis) are exposed to adverse 

drug reactions (ADRs) [14-19] and approximately 10-20% of all hospital admissions are 

medication-related (this figure is even higher in the elderly) [19-27], one can understand that 

the prescribing of medicines is not always rational and that people may sometimes hesitate to 

take their medication. Thus, while adherence itself may not be the main target of current 

health-care systems, it should be seen as a tool for increasing health, i.e. adherence to sound 

medical advice is something to strive for.  

 

 

 

 

 

 

 

 

 

 

 

 

 

*
Greek physician, “father of medicine”, (c.460 –c. 370). 
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2 Background 

 

Drug-related problems 

Drugs that are used in the diagnosis, treatment, or prevention of disease [28] basically have a 

positive purpose: they are designed for our good, to make us healthier and possibly to save 

our lives. As new, even more effective drugs are developed, drug usage in society increases 

[29]. However, in line with increased drug usage, problems caused by drugs are continually 

being discovered. These are called Drug-Related Problems (DRPs), a broad term defined as 

“events or circumstances involving drug therapy that actually or potentially interfere with 

desired health outcomes” [30]. DRPs can include anything from ADRs, drug interactions, 

over- or under-dosage, and improper drug selection to drugs not being used by patients in the 

way they are prescribed, i.e. NA [18, 31-34]. DRPs are common and can contribute to 

significant deterioration in disease, death and increased health-care costs [18, 26, 27, 35-38].  

 

Non-adherence  

The lack of adherence to drug therapy is a major problem worldwide; irrespective of the 

disease, global adherence to prescribed regimens is on average only 50 percent [6, 7, 39, 40]. 

The New York Times (June 02, 1998) proclaimed NA to be the world’s “other” drug problem, 

based on the consequences in terms of reduced health and increased mortality for the 

individual and increased costs for society [6, 7, 39, 41]. During the 1950s, researchers began 

to consider the issue of adherence seriously [42]. There were not many scientific articles 

written on adherence before the 1970s, but interest increased considerably after Sackett et 

al.[43] and Haynes et al.[44] published on the topic in the mid 1970s. Since then, awareness 

of this widespread public health problem has increased. Improving adherence has been shown 

to save money for society and provide health benefits for individuals by improving treatment 

outcomes [7, 39, 45-49]. However, improving medication adherence is a major challenge and 

there is no simple solution to the problem. Over the years, several intervention studies have 

been carried out in the form of, for example, counselling, patient self-monitoring and 

telephone follow-up, but these have rarely resulted in the desired outcome [9, 13, 40, 50-56]. 

Although some interventions have been useful, no single intervention strategy has been 

effective for all patients or under all conditions, with most interventions appearing to have an 

effect foremost on short-term adherence [13, 50, 55]. It therefore seems timely to investigate 

this complex issue in some depth in order to seek more reliable methods of improvement.  
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NA can be either unintentional (e.g. forgetting to take the drug, or being given unclear 

instructions) or intentional (i.e. actively deciding not to follow a medication regimen; e.g. 

changing the dosage or the dosage timing, or not taking the drug at all) [57-59]. However, NA 

is not always based on rational decision making [4]; it is a health behaviour that is affected by 

many factors [7, 58]. Despite a great deal of effort being spent on finding out why patients are 

non-adherent, the reasons for NA are still not fully understood. Studies have found that many 

parameters can be involved, including socioeconomic factors such as educational level, 

income, cost of the medication and lack of social support [6, 7, 60, 61]; patient-related factors 

such as a negative attitude to drugs and negative treatment beliefs [6, 60, 62-71]; therapy-

related factors such as a complicated dosage regimen and the presence of ADRs [4, 6, 7, 48, 

60, 72-75], disagreement with the need for the medication [66, 72] and a poor relationship 

with the prescriber [9, 60-62, 71-73, 75, 76]; and health-care system factors such as lack of 

accessibility to fill the prescription [6, 7, 61]. Sociodemographic factors (e.g. age and sex) 

also appear to influence adherence [6, 7, 63]. Although increased severity of the illness seems 

to be associated with better adherence [77], adherence in general appears not to be disease-

specific; perceived health status seems to influence adherence more than actual disease 

severity [60]. Nonetheless, in psychological disorders, especially depression, adherence is 

frequently poorer [78, 79]. 

  

Gender and non-adherence 

Gender is an influential factor in health-related behaviour [80]. Men and women differ in their 

health beliefs, health behaviour and drug utilization [80-87], and in their attitudes to drugs 

[72, 88, 89]. It seems likely, therefore, that gender will also affect medication-taking 

behaviour. According to the literature, poor adherence appears to be associated more with 

women than with men [90-93], although differing results and a lack of a statistical association 

have also been shown [40, 60, 94-97].
 
It is well-known that, on a population basis, women 

and men differ in factors such as educational level, income and disease patterns [80, 98-101], 

variables that have been found to affect health behaviour [80, 100]. These differences could 

thus explain some, or all, of the gender differences found in non-adherent behaviour, i.e. 

gender cannot be separated from, for example, social and economic factors [102]. 

Consequently, in some circumstances, when numerous factors are considered, the effects of 

gender may even be marginal. However, publications with a gender perspective on NA are 

scarce.  
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Psychological distress and non-adherence  

Over recent decades, several studies have found psychological distress (i.e. anxiety and/or 

depression) to be highly prevalent in the general population. The lifetime prevalence of 

psychological distress is around 10-30%; it is more common in women than men, and appears 

at all ages [103-118]. Anxiety and depression often appear in combination [103, 106, 109, 

112, 115, 116, 119] and are also associated with somatic disease; many patients who consult a 

health-care professional for somatic health problems also suffer from anxiety and/or 

depression [118, 120-124]. Psychological distress is associated with a decrease in health 

status and quality of life as well as with increased morbidity and mortality from somatic 

diseases [78, 118, 123, 125-131]. The reasons for this are not well understood, but indirect 

effects (e.g. behavioural changes such as an unhealthy lifestyle and poor medication 

adherence) are considered important [78, 132].  

 

It is known that psychological distress can affect medication-taking behaviour [39, 71, 78, 79, 

133, 134]. The connection between depression and poor adherence is well established; a meta-

analysis has demonstrated a consistent, significant relationship between depression and NA 

[78]. Various reasons for this have been suggested. Reduced cognitive function, energy and 

motivation connected with mood disorders affect both the willingness and the ability to follow 

recommendations [78]. Also, lack of social support due to social isolation could affect 

adherence to medication regimens [78]. Further, psychological distress leads to low self-

efficacy and feelings of hopelessness and pessimism, which could create more negative 

expectations of treatment outcomes [78, 135]. However, in contrast to depression, when 

anxiety or comorbid anxiety and depression are considered, the results are somewhat 

conflicting [78, 133]. The explanation for this is unclear, but may be related to the 

heterogeneity of anxiety symptoms [78, 133]. Anxiety can range from panic disorders (which 

seem not to affect adherence) to generalised anxiety disorder (which can lead to either poor 

adherence as a result of fear of unwanted effects from the drug or improved adherence as a 

result of anxiety about health and physical disease) [78, 133]. In addition, while psychological 

distress results in increased health-care contact, especially if there are somatic symptoms, it 

also results in prescription of more medications [78, 133, 136-138], hence offering more 

opportunities to be non-adherent. It can be seen that more detailed knowledge of how anxiety 

and/or depression affect non-adherent behaviour and the reasons for NA would be useful in 

devising interventions for improving adherence.  
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3 Aims  

 

The overall aim of the thesis was to study the influences of gender and psychological distress 

on self-reported, intentional and unintentional non-adherent behaviour, and the reasons for 

NA, and thus to increase understanding of this complex issue in order to increase the potential 

for improving adherence to medication regimens. 

 

The specific aims were: 

Paper I  To study gender differences in various self-reported, non-adherent behaviour 

patterns and in various self-reported reasons for NA to prescribed medication. 

Paper II To study associations between symptoms of anxiety and/or depression, as 

recorded by the Hospital Anxiety and Depression Scale (HADS), self-reported 

non-adherent behaviour patterns, and self-reported reasons for NA to prescribed 

medication. 
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4 Methods 

 

Study design, data collection and participants 

The thesis is based on a cross-sectional study performed during 2004-2005 in the general 

Swedish population. A postal questionnaire was sent to a random sample of the population 

(n=7,985, aged 18-84 years) drawn from the national population register. The data collection 

was managed by SCB (Statistics Sweden) who linked the returning questionnaires with 

sociodemographic information and education background data from the National Education 

Data Base. The response rate was 61.1% (n=4,875; 4,709 remained after deleting data from 

participants with missing values); see Flowchart 1. The response rate was higher among 

women than among men and increased with the participants' age, up to about 80 years. 

Response rates were also higher in participants with higher incomes (66.9% vs low income 

52.6%) and participants born in Sweden (63.6% vs born in other countries 45.1%)[139]. 2,802 

participants reported current prescription drug use and further analyses were based only on 

these participants. Descriptive statistics of users can be found in Tables 1 and 2. 

 

Flowchart 1 Study population 
 

n=4,875 (61.1%)  

   responded to the questionnaire 

166 excluded because of  

 missing values 

n=4,709 
                                           

                                                     Women                                                                                                     Men 

 

              2,549 (65.2%)                             2,160 (56.8%)  

 

 

              1,718 usersa                                                                                  1,084 usersa 

      (67.4% of participants)                                                                  (50.2% of participants) 

                  
  

 

     1,151 non-adherentb usersa                                                         709 non-adherentb usersa 
            (67.0% of usersa)                                 (65.4% of usersa) 
 

                       

Notes: 
a
Users were defined as participants who reported use of one or more prescription drugs during the two 

weeks before receiving the questionnaire. 
b
Non-adherent users were defined as participants who responded positively to any of the non-adherent 

behaviour patterns in the questionnaire (forgot to take the medication, filled the prescription but did 

not use the medication, changed the dosage, discontinued a medical treatment, did not fill the 

prescription).  
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Table 1 Participants in the study population, users and non-adherent users, by gender and age  

 Women Men  

Age 

(years) 

Total 

number of  

participants  

Number of 

users (% of 

total)  

Number of 

non-adherent 

users (% of 

users) 

Total 

number of  

participants  

Number of 

users (% of 

total)  

Number of 

non-adherent 

users (% of 

users) 

18-34 610 369 (60.5) 287 (77.8) 452 107 (23.7) 78 (72.9) 

35-44 466 264 (56.7) 212 (80.3) 363 128 (35.3) 105 (82.0) 

45-54 442 264 (59.7) 201 (76.1) 388 173 (44.6) 121 (69.9) 

55-64 472 352 (74.6) 226 (64.2) 456 287 (62.9) 201 (70.0) 

65-74 337 272 (80.7) 138 (50.7) 319 235 (73.7) 128 (54.5) 

75-84 222 197 (88.7) 87 (44.2) 182 154 (84.6) 76 (49.4) 

Total  2,549 1,718 (67.4) 1,151 (67.0) 2,160 1,084 (50.2)   709 (65.4) 

 
 

 

Table 2 Descriptive statistics showing percentages of users according to marital status, level 

of education, presence of economic problems, attitude to drugs, and type of medical problem.  
 Women (n=1,718) Men (n=1,084) p  Totals (n=2,802) 

Marital status: 

Married/cohabiting 

 

48.7 

 

58.5 

 

<0.001 

 

52.5 

Single 28.3 23.7  26.5 

Divorced/widowed 23.0 17.8  21.0 

Level of education: 

9 years or less 

 

21.1 

 

27.7 

  

23.6 

10-12 years 46.8 45.6 <0.001 46.3 

University 32.1 26.7  30.1 

Economic problems: 

No 

 

73.5 

 

81.3 

 

<0.001 

 

76.5 

Yes 26.5 18.7  23.5 

Attitude to drugs: 

Positive 

 

58.0 

 

56.5 

 

 

 

57.4 

Negative 40.1 42.2  40.9 

Drugs thought dangerous 1.9 1.3  1.7 

Type of medical problem: 

Vision disorder 

 

22.8 

 

20.1 

  

21.7 

Hearing disorder 12.1 23.3 <0.001 16.4 

Hypertension 23.1 28.9 <0.001 25.3 

Heart disorder 6.6 17.5 <0.001 10.8 

Obstructive lung disorder 11.1 12.6  11.7 

Diabetes 5.3 11.4 <0.001 7.7 

Cancer 6.1 5.8  6.0 

Gastrointestinal disorder 29.9 21.8 <0.001 26.8 

Rheumatism 6.2 4.6  5.6 

Musculoskeletal pain 67.9 58.8 <0.001 64.4 

Headache 26.6 14.9 <0.001 22.0 

Anxiety 29.5 22.5 <0.001 26.8 

Sleeping problems 41.9 32.9 <0.001 38.4 

Depression 17.6 14.3 <0.05 16.3 
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Questionnaire 

The questionnaire contained questions on the participant's use of prescription drugs (i), NA to 

the drug regimens (ii), and the reasons for NA (iii). It also contained questions on economic 

status (iv), attitudes to drugs (v), and somatic and mental problems (vi), and included the 

HADS [140] as well (vii). 

 

Use of prescription drugs (i) (Papers I and II) 

The respondents were asked to report any use of prescription drugs during the two weeks 

prior to receiving the questionnaire.  

 

NA to the drug regimen (ii) (Papers I and II) 

The questions on various non-adherent behaviour patterns were worded: “Have you ever…a) 

forgotten to take your medication? b) filled the prescription but not taken the medication? c)  

changed the dosage of your own accord? d) discontinued your medical treatment? e) not had a 

prescription filled?” The participants were allowed multiple choices and those indicating that 

any kind of NA had occurred were classified as non-adherent. Forgetting was classified as 

unintentional NA and the rest were classified as intentional NA.  

 

Reasons for NA (iii) (Papers I and II) 

The question on the reasons for NA was worded: “What was the reason for not following your 

prescription?” followed by alternatives where several choices could be made: “I did not need 

the medication”, “I recovered”, “I developed unpleasant adverse drug reactions”, “I had a fear 

of potential adverse drug reactions”, “the treatment was not effective”, “I wanted to save 

money”.  

 

Economic status (iv) (Paper I)  

The participants were asked if, during the last 12 months, they had experienced any economic 

problems in paying food, rent, bills etc.  

 

Attitude to drugs (v) (Paper I) 

The participants were asked if they considered drugs as something positive, as something 

negative or as dangerous. These questions have been used in an earlier survey [88]. 
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Somatic and mental problems (vi) (Paper I) 

Participants were asked about current medical complaints (affecting vision or hearing, high 

blood pressure, heart problems, obstructive lung problems, or diabetes) or chronic disorders 

occurring over the last three months (gastrointestinal problems, musculoskeletal pain, 

headache, anxiety, or depression). 

 

HADS (vii) (Paper II) 

Symptoms of anxiety and/or depression the week previous to the questionnaire were assessed 

using the HADS [140]. The HADS was first developed for medical out-patient clinics, but has 

been validated as also working well in the general population [141, 142]. The questionnaire 

contains 14 items, 7 on anxiety and 7 on depression, that are valid for screening for anxiety 

and depression independently. The score ranges between 0 and 21 for each subscale (0-3 for 

each question). The inventors of the scale (Zigmond and Snaith [140]) initially used three cut-

off points to identify subgroups according to symptom severity: a score 8-10 indicated mild 

symptoms, 11-14 moderate symptoms and ≥ 15 severe symptoms. In this thesis, a cut-off 

level of ≥ 8 was used to achieve optimal balance between sensitivity and specificity [141]. 

Participants were divided into groups according to the presence of symptoms of anxiety 

(HADS_A ≥ 8), depression (HADS_D ≥ 8), both (HADS_A and HADS_D ≥ 8), or the 

absence of these symptoms (HADS < 8). Inclusion in the trial required answers to ≥ 5 of the 7 

items in each subscale (there were 2782 eligible participants; 20 were excluded). 

 

Statistical analyses 

All statistical analyses were performed using the Statistical Analysis System (SAS®9.2, Cary, 

NC, USA). In all, 11 outcomes were analysed (non-adherent behaviour patterns and reasons 

for NA).  

 

The relationships between gender and non-adherent behaviour patterns and between gender 

and reasons for NA (Paper I; women vs men; men as reference group) were analysed using 

logistic regression analyses (The LOGISTIC Procedure). Odds ratios (OR) with 95% 

confidence intervals (CI) were obtained. Information on age, education, economic problems, 

attitude to drugs, and somatic and mental problems resulted in five sets of variables 

potentially confounding the differences between female and male users: age, socioeconomic 

variables, attitudes to drugs, somatic problems and mental problems. The sets of variables in 

the multivariate analyses were added in consecutive order. Step one controlled for age, step 
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two for socioeconomic variables, step three for attitude to drugs, step four for somatic 

problems and step five for mental problems. The chi-square test (the FREQ Procedure) was 

used for the categorical analyses comparing female and male users in different age groups. An 

ANOVA test (the NPAR1WAY Procedure) was used to compare statistical differences 

between mean values. The significance level was set at p=0.05.  

 

Logistic regression analyses (the LOGISTIC Procedure) were also used to evaluate the 

associations between symptoms of anxiety and/or depression and non-adherent behaviour 

patterns and between anxiety/depression and reasons for NA (Paper II; anxiety and/or 

depression vs no anxiety or depression; no anxiety or depression as reference group). Age and 

sex were controlled for as potential confounders. As in Paper I, OR and CI were obtained.  

 

Ethics 

This thesis complies with ethical research requirements, as approved by the SCB Ethics 

Committee, in concordance with Swedish legislation before 2008 [143]. Participation in these 

studies was voluntary and information about the objectives was sent with the questionnaire. 

Filling and returning the questionnaire was regarded as the participants giving their consent to 

participate in the study.  The participants were anonymous and unidentifiable by the 

researchers. 
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5 Results  

 

Paper I - Gender and non-adherence  

The prevalence of NA, presented as the sum of intentional and unintentional NA, can be 

found in Flowchart 1 and Table 1. In total, 66.4% of users (n=1,860), comprising 67.0% 

(n=1,151) of female users and 65.4% (n=709) of male users, reported NA; there were no 

overall statistically significant gender differences. However, different gender-related patterns 

appeared with respect to intentional and unintentional NA and various non-adherent 

behaviour patterns. On average, women reported more intentional non-adherent behaviour 

patterns than men (1.34 vs 1.19; p < 0.01). Descriptive statistics for the non-adherent 

behaviour patterns as a percentage of the total number of users, by gender and age, are 

provided in Table 3 along with the results of logistic regression analyses (women vs men; 

men as reference group). Overall controlling for potential confounders did not affect the odds 

ratios comparing women with men for the non-adherent behaviour patterns included in the 

study to any great extent. When the five sets of potential confounders were controlled for, the 

gender differences remained. Forgetting to take medication, i.e. unintentional NA, was the 

most commonly reported NA for both women (49%) and men (51.8%); however, men 

reported this more often than women (OR=0.81; CI 0.67-0.97). The descriptive statistics 

showed that this gender difference was most marked among users aged 55-64 years (p<0.01). 

In addition, more female than male users reported filling a prescription but not taking the drug 

(women 26.2%, men 19.3%; OR=1.25; CI 1.01-1.55). This gender difference was greatest 

among those aged 45-54 years (p<0.01). Changing the dosage, on the other hand, was more 

frequently reported by male users (women 16.9%, men 21.4%; OR=0.62, CI 0.50-0.78), 

especially in the youngest age group (p<0.01).  Logistic regression analysis found no 

statistically significant differences between the genders in discontinuing a medical treatment 

(women 23.8%, men 19.5%) or not filling a prescription (women 22.9%, men 17.9%). 

 

Descriptive statistics for the prevalence of specific reasons for NA as a percentage of the total 

number of non-adherent users, by gender and age, are provided in Table 4 along with the 

results of logistic regression analyses (women vs men; men as reference group). Some gender 

patterns emerged; in most cases the differences remained after controlling for the potential 

confounders. For male users, the most commonly reported reason for NA was that they had 

recovered; men reported this more often than women (women 13.7%, men 14.3%; OR=0.72; 
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CI 0.56-0.93). For female users, the most commonly reported reason for NA was that they did 

not need the medication (women 16.4%, men 12.8%); however, this difference was not 

statistically significant in the logistic regression analysis. There was a statistically significant 

difference between women and men with respect to the development of ADRs (women 

10.8%, men 5.4%; OR=2.14; CI 1.51-3.04); this gender difference was most marked among 

users aged 45-54 years (p<0.001). As mentioned, the ORs for the respective reasons for NA 

mostly remained similar when potential confounders were added stepwise to the model, with 

one exception. The gender difference concerning the fear of potential ADRs (women 9.2%, 

men 5.6%) was statistically significant in the logistics regression analyses when controlling 

for age only (OR=1.59; CI 1.17-2.17) but not after controlling for the other potential 

confounders (OR=1.40; CI 1.00-1.98).  
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Table 3 Number of non-adherent users reporting specific non-adherent behaviour patterns as a percentage of the total number of users, by gender 

and age, and logistic regression analysis results for women vs men, controlling for potential confounders.
 

 

 Unintentional NA Intentional NA 

Forgot to take 

medication 

Filled prescription but did not 

use the medication  

Changed the dosage Discontinued medical 

treatment 

Did not fill prescription 

Age (years) Women 

 

Men 

 

p Women 

 

Men 

 

p Women 

 

Men 

 

p Women 

 

Men 

 

p Women 

 

Men 

 

p 

18-34 61.8  57.9  31.2 29.1  19.2 31.8 <0.01 32.8 32.7  32.0 29.9  

35-44 59.5  60.9  33.7 31.2  25.4 35.2 <0.05 28.4 36.7 <0.01
 

36.7 32.8  

45-54 54.6 57.8  33.3 21.4 < 0.01 15.5 23.1 <0.05
 

29.9 20.2 <0.05
 

29.9 23.7  

55-64 45.2 57.8 <0.01 26.1 18.8 <0.05 19.6 19.5  23.3 20.2  17.6 17.4  

65-74 33.1 40.8  15.8 11.1  11.0 16.2  13.2 8.9  8.1 8.5  

75-84 32.0 38.3  12.2 13.6  6.1 12.3 <0.05
 

8.1 9.7  7.6 5.8  

Total 49.0  51.8  26.2 19.3 <0.001 16.9 21.4 <0.001
 

23.8 19.5 <0.01
 

22.9 17.9 <0.01
 

Logistic regression analysis controlling for age  

OR (CI) 0.79 (0.67-0.92) 1.35 (1.12-1.64) 0.67 (0.55-0.82) 1.12 (0.93-1.36) 1.14 (0.94-1.40) 

Logistic regression analysis controlling for age + socioeconomic factors  

OR (CI) 0.75 (0.63-0.89) 1.36 (1.11-1.67) 0.65 (0.53-0.80) 1.12 (0.91-1.37) 1.08 (0.87-1.33) 

Logistic regression analysis controlling for age + socioeconomic factors + attitude to drugs  

OR (CI) 0.76 (0.64-0.90) 1.36 (1.10-1.66) 0.64 (0.52-0.79) 1.10 (0.90-1.36) 1.09 (0.88-1.35) 

Logistic regression analysis controlling for age + socioeconomic factors + attitude to drugs + somatic problems  

OR (CI) 0.81 (0.68-0.97) 1.24 (1.00-1.54) 0.63 (0.50-0.78) 1.03 (0.83-1.28) 1.06 (0.84-1.32) 

Logistic regression analysis controlling for age + socioeconomic factors + attitude to drugs + somatic problems + mental problems  

OR (CI) 0.81 (0.67-0.97) 1.25 (1.01-1.55) 0.62 (0.50-0.78) 1.03 (0.83-1.28) 1.05 (0.84-1.31) 

 

Notes: NA = non-adherence; OR = odds ratio; CI = 95% confidence interval.
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Table 4 Number of non-adherent users reporting specific intentional reasons for non-adherence as a percentage of the total number of non-

adherent users by gender and age, and logistic regression analysis results for women vs men, controlling for potential confounders.
 

 Did not need the 

medication 

Recovered Developed unpleasant 

ADRs 

Fear of potential ADRs Treatment was not 

effective 

Wanted to save 

money
a 

Age     

 

Women 

 

Men 

 

p 

 

Women 

 

Men 

 

Women 

 

Men 

 

p Women 

 

Men 

 

p Women 

 

Men 

 

p Women 

 

Men 

18-34 26.0 21.5  23.3 28.0 12.2 5.6 <0.05
 

9.2 8.4  10.3 17.8 <0.05
 

6.0 10.3 

35-44 24.2 28.1  20.5 27.3 13.6 7.8  13.3 10.2  14.4 10.9  6.1 5.5 

45-54 18.2 17.3  13.6 16.8 15.9 4.1 <0.001 12.1 6.9  8.3 8.7  2.3 2.9 

55-64 13.1 9.4  10.8 12.9 10.2 5.2 <0.05
 

8.0 5.9  6.8 4.5  2.6 2.8 

65-74 7.0 6.8  5.2 6.8 6.6 5.5  8.5 2.6 <0.01 6.6 3.8  0.4 1.7 

75-84 4.1 4.6  3.6 5.2 4.1 5.2  3.1 2.6  1.5 5.8  1.0 0.0 

Total  16.4 12.8 <0.05 13.7 14.3 10.8 5.4 <0.001
 

9.2 5.6 <0.001
 

8.3 7.3  3.3 3.2 

Logistic regression analysis controlling for age  

OR(CI) 1.10 (0.87-1.38) 0.76 (0.60-0.95) 1.98 (1.46-2.69) 1.59 (1.17-2.17) 0.97 (0.74-1.34) 0.77 (0.50-1.21) 

Logistic regression analysis controlling for age + socioeconomic factors  

OR(CI) 1.10(0.87-1.40)  0.74 (0.58-0.94) 2.08 (1.50-2.89) 1.57 (1.14-2.17) 1.05 (0.77-1.43) 0.74 (0.47-1.16) 

Logistic regression analysis controlling for age + socioeconomic factors + attitude to drugs  

OR(CI) 1.11 (0.87-1.41) 0.74(0.59-0.94) 2.19 (1.57-3.05) 1.57 (1.13-2.17) 1.04 (0.76-1.43) 0.72 (0.46-1.13) 

Logistic regression analysis controlling for age + socioeconomic factors + attitude to drugs + somatic problems  

OR(CI) 1.10 (0.85-1.41) 0.72 (0.56-0.92) 2.15 (1.51-3.04) 1.40 (1.00-1.97) 0.89 (0.65-1.24) 0.68 (0.42-1.10) 

Logistic regression analysis controlling for age + socioeconomic factors + attitude to drugs + somatic problems + mental problems  

OR(CI) 1.12 (0.87-1.44) 0.72(0.56-0.93) 2.14 (1.51-3.04) 1.40 (1.00-1.98) 0.89 (0.64-1.24) 0.70 (0.43-1.13) 

 

Notes: 
a
Age was not controlled for because of the small number of observations. 

NA = non-adherence; ADR = adverse drug reaction; OR = odds ratio; CI = 95% confidence interval.
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Paper II - Symptoms of anxiety and/or depression and non-adherence  

 

The prevalences of anxiety, depression and both anxiety and depression among eligible users 

(n=2,782) can be found in Table 5. In total 11.0% (n=305) of the users reported symptoms of 

anxiety alone, 3.9% (n=108) reported symptoms of depression alone and 8.4% (n=234) 

reported symptoms of both anxiety and depression. Descriptive statistics of users with or 

without symptoms of anxiety and/or depression who reported various types of non-adherent 

behaviour are also presented in Table 5. As can be seen, the percentage of users who reported 

NA was higher for those with anxiety and/or depression than for those with no anxiety or 

depression. For example 77.3% of users with anxiety, 74.1% of users with depression and 

80.1% of users with both anxiety and depression reported NA, compared with 63.1% of users 

with neither anxiety nor depression. 

 

Table 5 Prevalence of symptoms of anxiety and/or depression in eligible users (20 missing 

values), and percentages of users with and without anxiety and/or depression who reported 

various types of non-adherent behaviour. 

Non-adherent behavior
 

All users, n=2,782 

Anxiety 

n=305  

Depression 

n=108  

Both 

n=234  

None 

n=2,135 

NA (unintentional or intentional)  77.3 74.1 80.1 63.1 

Unintentional NA (Forgot to take medication) 59.5 57.1 63.1 47.1 

Any intentional NA (see below) 57.6 58.0 63.1 41.4 

Changed the dosage 28.0 27.7 32.6 15.4 

Discontinued a medical treatment 31.9 28.6 28.4 19.9 

Filled a prescription but did not use the medication 33.9 29.5 27.5 21.4 

Did not fill prescription  27.3 31.2 36.9 17.7 

Notes: NA = non-adherence. 

 

The associations between symptoms of anxiety and/or depression and non-adherent behaviour 

patterns were analysed using logistic regression analysis (anxiety and/or depression vs no 

anxiety or depression; no anxiety or depression as reference group). Results of the logistic 

regression analyses are given in Table 6. Age and sex, as potential confounders, were 

controlled for. Symptoms of anxiety and depression, both independently and in combination, 

were associated with NA, especially intentional NA; i.e. psychological distress may result in a 

greater likelihood of NA. Thus, anxiety and/or depression were associated with unintentional 

NA [anxiety OR 1.33 (CI 1.06-1.69); depression OR 1.45 (CI 1.02-2.06); both OR 1.67 (CI 
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1.31-2.14)] and were also, to a greater extent, associated with intentional NA [anxiety OR 

1.62 (CI 1.27-2.05); depression OR 2.60 (CI 1.80-3.74); both OR 2.06 (CI 1.60-2.64)]. 

 

Table 6 Results of logistic regression analysis for anxiety and/or depression vs no anxiety or 

depression associating symptoms of anxiety and/or depression with non-adherent behaviour, 

while controlling for age and sex.  

 Unintentional 

NA 

(Forgot to 

take 

medication) 

Any 

intentional 

NA 

Changed 

the dosage 

Discontinued 

medical 

treatment 

Filled a 

prescription 

but did not 

use the 

medication 

Did not fill 

prescription  

 OR (CI) OR (CI) OR (CI) OR (CI) OR (CI) OR (CI) 

 Anxiety  1.33 (1.06-

1.69) 

1.62 (1.27-

2.05) 

1.94 (1.48-

2.55) 

1.92 (1.49-

2.48) 

1.33 (1.03-

1.73) 

1.43 (1.09-

1.88) 

Depression  1.45 (1.02-

2.06) 

2.60 (1.80-

3.74) 

2.36 (1.59-

3.50) 

2.41 (1.64-

3.53) 

1.92 (1.32-

2.82) 

2.55 (1.72-

3.80) 

 Both 1.67 (1.31-

2.14) 

2.06 (1.60-

2.64) 

2.32 (1.76-

3.04) 

1.58 (1.20-

2.07) 

1.39 (1.06-

1.81) 

2.10 (1.60-

2.74) 

Notes: NA = non-adherence; OR = odds ratio; CI = 95% confidence interval. 

 

The prevalences of anxiety, depression and both anxiety and depression among eligible users 

who reported any NA (n=1,840) can be found in Table 7. In total, 12.8% (n=235) of the non-

adherent users reported symptoms of anxiety, 4.5% (n=83) reported symptoms of depression 

and 10.3% (n=189) reported symptoms of both anxiety and depression. Descriptive statistics 

of non-adherent users with or without symptoms of anxiety and/or depression who reported 

various reasons for NA are also presented in Table 7. For example, 9.2%, 9.8% and 18.2% of 

non-adherent users with anxiety, depression and both anxiety and depression, respectively, 

reported the development of ADRs as the reason for NA, in comparison with 7.5% of non-

adherent users with neither anxiety nor depression. Similarly, 17.1%, 8.9% and 14.0%, 

respectively, reported the fear of ADRs as the reason for NA, compared with 5.8% of those 

with neither anxiety nor depression. 
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Table 7 Prevalence of symptoms of anxiety and/or depression in eligible non-adherent users 

(20 missing values), and percentages of non-adherent users with or without symptoms of 

anxiety and/or depression who reported various reasons for NA.  

Reasons for NA
 

All non-adherent users, n= 1,840 

Anxiety 

n=235  

Depression 

n=83  

Both 

n=189  

None 

n=1,333 

Did not need the medication 16.8 13.4 14.4 14.9 

Recovered  17.8 15.2 12.3 13.3 

Developed unpleasant ADRs 9.2 9.8 18.2 7.5 

Had a fear of potential ADRs 17.1 8.9 14.0 5.8 

Treatment was not effective 10.5 8.0 18.2 6.5 

Wanted to save money 6.6 6.3 8.5 2.0 

Notes: NA = non-adherence; ADR = adverse drug reaction. 

 

The associations between symptoms of anxiety and/or depression and the reasons for NA 

were analysed using logistic regression analysis (anxiety and/or depression vs no anxiety or 

depression; no anxiety or depression as reference group), see Table 8. Age and sex, as 

potential confounders, were controlled for. For instance, development of or fear of developing 

ADRs seemed to be important reasons for not taking the drug as prescribed among non-

adherent users with psychological distress. Symptoms of depression, independently or in 

combination with anxiety, were associated with the development of ADRs [depression OR 

2.60 (CI 1.57-4.31); both OR 2.32 (CI 1.63-3.29)]. On the other hand, symptoms of anxiety, 

independently or in combination with depression, were associated with a fear of developing 

ADRs [anxiety OR 2.60 (CI 1.81-3.72); both OR 2.67 (CI 1.85-3.85)]. 

 

 

Table 8 Results of logistic regression analysis for anxiety and/or depression vs no anxiety or 

depression, associating symptoms of anxiety and/or depression with various reasons for NA, 

controlling for age and sex. 

 Did not need 

the 

medication 

Recovered Developed 

unpleasant 

ADRs 

Fear of 

potential 

ADRs 

Treatment 

was not 

effective 

Wanted to 

save money 

 OR (CI) OR (CI) OR (CI) OR (CI) OR (CI) OR (CI) 

Anxiety  1.01 (0.74-

1.37) 

1.18 (0.87-

1.61) 

1.21 (0.81-

1.81) 

2.60 (1.81-

3.72) 

1.26 (0.83-

1.90) 

2.04(1.14-

3.64) 

Depression 1.06 (0.64-

1.75) 

1.87 (1.19-

2.93) 

2.60 (1.57-

4.31) 

1.55 (0.81-

2.98) 

2.07 (1.18-

3.62) 

2.41(0.99-

5.86) 

 Both 0.81 (0.57-

1.14) 

0.82 (0.57-

1.17) 

2.32 (1.63-

3.29) 

2.67 (1.85-

3.85) 

2.60 (1.83-

3.70) 

3.79(2.26-

6.33) 

Notes: NA = non-adherence; OR = odds ratio; CI = 95% confidence interval. 
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6 Discussion 

 

Main findings 

This thesis provides an overview of patterns of adherence to prescribed medication at a 

population level, while exploring the influence of gender and psychological distress on self-

reported, non-adherent behaviour patterns and the reasons for NA. Gender differences were 

found in the prevalence of some self-reported, non-adherent behaviour patterns and reasons 

for NA. Most of these gender differences remained after controlling for confounders known to 

differ between women and men, such as socioeconomic factors and attitudes to drugs. The 

only reason for NA where the gender difference did not remain after controlling for these 

confounders was fear of developing ADRs. Further, associations were found between the 

presence of symptoms of anxiety and/or depression and intentional or unintentional non-

adherent behaviour patterns, with a stronger average association for intentional NA. Similarly, 

associations were found between the presence of anxiety and/or depression and some reasons 

for NA, for instance ADRs. 

 

Strengths and limitations of the thesis 

The main strength of this thesis is the population-based design, and the inclusion of a large 

number of respondents. A random sample, which included users of any prescription drug, was 

taken from the general population in Sweden. Most previous studies on adherence have 

restricted participants to specific clinical populations, with a specific condition and/or 

receiving a single treatment. This means that there has been a lack of population-based 

adherence studies. However, this thesis takes into consideration all the medications used by a 

wide range of participants with many different disorders. Also, since it is population-based, it 

is possible to reach conclusions about the entire population. In addition, the questionnaire 

included questions on both the types and the underlying causes of non-adherent behaviour. 

Moreover, Paper I controlled for variables that could affect the influence of gender on 

adherence. Finally, anxiety and depression were investigated both independently and in 

combination as three separate groups in Paper II, and the validated HADS questionnaire was 

used [140].  

 

However, it is important to emphasise that a cross-sectional design does not allow assessment 

of causality to be derived from the results. Also, participation in the studies was voluntary and 
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there may have been selection biases. For example, non-responders were more likely to be 

men than women and certain groups, such as those born in a country other than Sweden, were 

under-represented among respondents. One of the inclusion criteria was current prescription 

drug use, which also increased the proportion of women. It is also possible that people with 

current anxiety and/or depression symptoms would be less likely to respond [69], further 

biasing participant selection. Previous research suggests that survey respondents are more 

likely to be healthier than non-respondents [144]. 

 

It is difficult to estimate the rate of NA because of its complexity and the problems of 

measuring it accurately [40, 145]. Many studies are not comparable since different definitions 

and different measurements have been used.
 
The assessment of adherence in this thesis was 

based on self-reporting. Subjective measures such as this can be subject to recall bias and 

have been suggested to overestimate the rate of satisfactory adherence [6, 49, 145]. Also, 

women and men appear to have different reporting behaviour: women seem to be more prone 

to report medical complaints [80]. However, several self-reporting tools perform well in 

screening procedures and have shown high reliability and high accordance with other 

measurements [49, 146-148]. Questionnaires are also relatively simple and economical to use, 

and are also practical for larger population-based samples. Furthermore, self-reporting allows 

for the possibility of discovering subjectively perceived reasons for not being adherent. 

Nevertheless, the specific adherence questionnaire used in this thesis has the disadvantage of 

not being validated; it was constructed based on a literature review, a qualitative pilot study 

performed in 1992-94 and general knowledge of the field [146]. At the time, no validated 

questionnaire had been published. In the 2004/05 study, the same questions were used in 

order to facilitate comparisons.  

 

Unfortunately, the questions in the questionnaire on adherence (“have you ever...”) were not 

directly linked with the questions on prescription drug use (asked two weeks prior to 

receiving the questionnaire), medical complaints (current or chronic problems) or symptoms 

of anxiety and/or depression assessed using HADS (in the previous week). It may also be 

pertinent that the reason for NA “I had practical problems” was excluded from the analyses 

because too few participants answered this way. Moreover, asking whether some event “had 

ever happened” may not truly measure long-term NA in the participants. Further, as is the 

case with all postal surveys, it was not possible to control whether it was the target person 

who answered the questionnaire. 
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The assessment of symptoms of anxiety and depression was also based on self-reporting.  In 

addition to the discussion above, it should also be taken into consideration that responding to 

these issues may be uncomfortable and that this can affect the responder’s willingness to 

answer truthfully. However, HADS is a brief, widely accepted questionnaire that screens for 

anxiety and depression symptoms rather than diagnosed disorders [141, 142]. While the cut-

off level of 8 may have resulted in some false-positive cases, the reasoning was to include all 

participants with at least mild symptoms. Moreover, the cut-off of 8 has been found to be an 

optimal threshold in other studies [141].  

 

The lack of controls for confounders other than age and sex in Paper II must be considered a 

weakness, since socioeconomic factors such as education and income have been found to 

affect both the presence of anxiety and depression and health behaviour in general [80, 98, 

111]. However, the assumption that potential confounders would not change the associations 

between psychological distress and NA was based on the finding that psychological distress is 

such an important factor in health behaviour [78]. Moreover, it should be noted that the 

assessment of anxiety and depression differed between Paper I and Paper II; the question in 

Paper I concerned problems during the last three months while HADS (in Paper II) concerned 

symptoms from the last week. 

 

The statistical methods used in the thesis were considered carefully. One problem was that 

numerous statistical tests were performed in Paper I. In all, 11 outcomes were analysed and 

many variables were included in the multivariate analyses. This meant that some of the 

statistically significant findings could have occurred by chance rather than as a result of a true 

relationship. However, this problem of mass-significance is not crucial, since the aim was 

primarily to test and adjust for confounders in analysing differences in NA between women 

and men.  

 

Lastly, the data used in the thesis were based on a study performed in 2004/05, and the results 

might be different in studies performed today, since awareness and media discussions of drug-

related problems seem to have increased in the last ten years. However, this was considered 

not to be a major problem since attitudes and behaviours have been found to be very 

consistent over time [149, 150]. 
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Non-adherence – the everyday reality 

This thesis evaluates a very common, yet not readily apparent, problem in the health-care 

professional’s everyday reality: NA to medication regimens. NA contributes to significant 

deterioration of disease, the incidence of death and increased health-care costs [6, 20, 39, 41, 

46], and should always be considered when evaluating a patient with a poor treatment 

outcome [54]. An understanding of the role of gender and psychological distress is valuable 

when aiming to improve adherence, since both gender and anxiety/depression appear to 

influence NA itself and the reasons for NA. It is important to watch for early indications of 

psychological distress in order to identify possible future NA. A negative spiral could 

plausibly be initiated if the psychological distress is not discovered. Poor physical health can 

cause poor mental health, which can result in NA, and NA can result in even poorer physical 

health, and even worse mental health, and so on [78]. However, many who experience 

symptoms of psychological distress do not fulfil the criteria for psychiatric diseases and their 

problems will in many cases remain unnoticed [151-155]. Consequently, to be able to manage 

the main risk factors for NA, health care professionals are advised to be conscious of 

symptoms of anxiety and depression.  

 

Paying attention to intentional non-adherence 

It is currently common to direct methods of improving adherence mainly towards improving 

forgetfulness, e.g. via the use of memory aids. While these methods are necessary, since 

forgetfulness, as in this thesis, has repeatedly been found to be a common reason for NA [39, 

60, 156-158], particularly among men [157], it is important to take intentional NA into 

consideration when trying to improve adherence. Women in this thesis reported on average 

more intentional non-adherent behaviour patterns than men, and a stronger average 

association was found for intentional NA than for unintentional NA among users with 

psychological distress. This suggests both that women especially are conscious in their drug-

taking behaviour, and that patients experiencing symptoms of anxiety and/or depression are 

likely to make an active decision to be non-adherent. However, men reported intentionally 

changing the dosage more often than women. Changing the dosage from that prescribed could 

be seen as risky health behaviour and men appear to be more likely than women to engage in 

risky health behaviour [81]. Further, some authors discuss the fact that forgetting can 

sometimes be a more conscious process than it seems, i.e. patients may want to repress the 

fact that they have a disease and the medication reminds them of it. Thus, unintentional NA 
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could be more intentional than it seems [70, 157], which emphasises the importance of 

exploring, and taking into consideration, the causes of NA. 

 

Adverse drug reactions as a cause of non-adherence  

The findings presented here indicate that ADRs are relatively high on the list of reasons for 

NA and consequently require more attention from health-care professionals, particularly when 

the patient is a woman or has psychological distress. Any aspect of treatment involving safety, 

including the presence of ADRs, has been found to reduce adherence [4, 6, 48, 63, 72-74, 77], 

i.e. one DRP, ADR, can result in another, NA. Some previous studies found, like our study, 

that ADRs were the reason for NA particularly amongst women [72, 159]. Female gender is, 

in fact, a risk factor for developing ADRs [16, 18, 160, 161]. The reasons for the higher risk 

of developing ADRs in women has been discussed; women could be more sensitive than men 

to drugs because of pharmacokinetic differences [162, 163], or because they are given wrong 

doses or unsuitable drugs more often, hence developing more ADRs. This only emphasises 

the necessity for finding the optimal treatment. Moreover, women tend to judge ADRs, 

including the teratogenic risks, seriously which will probably affect adherence [164, 165]. 

Women also tend to be more negative than men about drugs [72, 88, 89], and one could 

speculate that ADRs and teratogenic risks cause a negative attitude that by extension could 

result in NA. In previous studies, a positive attitude to treatment has been found to lead to a 

greater likelihood for adherence to the medication regimen [61, 63, 65]; thus, a negative 

attitude to drugs should be viewed as a strong predictor of NA [60, 62, 64-67, 72]. Also, 

women may be more likely to recall minor health problems, to connect them with their 

medical treatment, and to report them [80]. Further, most studies, including ours, have also 

found women to consume drugs to a greater extent than do men [15, 80, 83, 85], which could 

result in a previous history of ADRs that could increase the expectation that more would 

develop.  

 

Similarly, in patients with psychological distress, the increased use of health care could lead 

to increased consumption of drugs [78, 84, 118, 133, 136-138], especially among women 

[85], and subsequently could lead to more ADRs, which could also increase the expectation 

that more ADRs would develop. Notably, anxiety and comorbid anxiety and depression 

symptoms were associated with a fear of ADRs, while depression and comorbid anxiety and 

depression symptoms were associated with the actual development of ADRs. While the 

association between anxiety and fear of ADRs is relatively easy to understand, the association 
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between depression and the development of ADRs is less clear. However, it could be 

speculated that depression might be more likely than anxiety to lead to a physical sensitivity 

to drugs, and thus development of ADRs. Also, the timing of the depression is important; the 

depressive symptoms might have developed as a result of the ADRs.  

 

The causes of non-adherence – a key to improvement 

It is important to bear in mind the individual and often interacting causes of NA if the 

situation is to be improved. The failure of many interventions to improve adherence may be 

linked with a failure to take these causes into consideration. In order to improve adherence, it 

is necessary to have a broad understanding of health-related behaviour patterns and to 

accurately identify the causes of NA. In this thesis, ADRs appear to play an important role in 

preventing adherence, especially among women and those in psychological distress. Thus, a 

detailed discussion between physician and patient about potential or perceived ADRs is 

important; it is essential to clearly explain the benefits of the treatment with respect to the 

potential or actual ADRs.
 
Most patients want information about their medical treatment [4] 

and good communication by the prescriber has been linked with improved adherence [60, 62, 

72, 166, 167]. If the patients are left to discover the ADRs for themselves, subsequent mistrust 

in the health-care professional could result in NA [168, 169]. It is crucial to have an open, 

nonautocratic climate [170]; the patient needs to be listened to and the decision concerning 

drug treatment should be based on an agreement between the patient and the health-care 

professional [171]. For the patient to have the motivation to take the drug, the benefits of the 

treatment have to outweigh the barriers, i.e. potential ADRs [58, 63, 77, 172]. It is, of course, 

also essential that the treatment and dosage are suitable for the patient so as to avoid 

unnecessary ADRs.  

 

Studies like this, which explore the causes for NA, are crucial to a deeper understanding of 

NA and subsequent improvements. However, each patient may require a unique intervention. 

Health-care professionals need a broad understanding of the huge field of research in this 

area, and at the same time need to be able to assess each individual patient's needs. For 

instance, some patients need more information about the treatment, some need social support, 

some need reminders and others find the ADRs prohibitive, necessitating a serious discussion 

about ADRs. Consequently, while it may not be possible to create a single method to improve 

adherence, it is possible to create one effective method per patient. 
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7 Conclusions 

 

Although the study design precluded the confirmation of causal relationships, this thesis 

highlights the effects of gender and psychological distress on NA. In summary, gender and 

anxiety and/or depression influence both non-adherent behaviour and the reasons for this 

behaviour. There were gender differences in the prevalence of various self-reported non-

adherent behaviour patterns and the prevalence of some of the reasons for NA. These gender 

differences remained in most cases after controlling for confounders known to differ between 

women and men, such as socioeconomic factors and attitudes to drugs. Associations were also 

found between the presence of symptoms of anxiety and/or depression and the presence of 

intentional or unintentional non-adherent behaviour, with a stronger average association for 

intentional NA, and between anxiety/depression and some of the reasons for NA. For 

instance, ADRs seemed to be associated with not taking the drug as prescribed, especially 

among women and participants reporting psychological distress. Consequently, it is necessary 

to have a wide knowledge of all the causes of NA, and an understanding of the impact of 

gender and psychological distress on the outcomes, if adherence is to be improved.  
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