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Purpose: The purpose of this study was to evaluate the associations between self-reported 

symptoms of anxiety and/or depression, nonadherent (NA) behaviors, and reasons for NA to 

medication regimens.

Methods: A population based cross-sectional study with questionnaire was performed in 

the general Swedish population. The participants were 2,802 prescription drug users aged 

18–84 years. The questionnaire covered use of prescription drugs, symptoms of anxiety and/or 

depression, based on the Hospital Anxiety and Depression Scale (HADS), various NA behavior 

types, intentional and unintentional, and various reasons for NA.

Results: Symptoms of anxiety and depression, independently and in combination, were associ-

ated with unintentional and intentional NA, with a stronger association with intentional NA. 

Regarding the reasons given for NA, for example anxiety, independently or in combination 

with depression, was associated with a fear of developing adverse drug reactions (ADRs). 

Depression, independently or in combination with anxiety, on the other hand, was associated 

with the actual development of ADRs.

Conclusion: A cross-sectional design such as this does not allow assessment of causality 

derived from the results. However, the results indicate that patients experiencing symptoms of 

psychological distress are at increased risk of NA, especially intentional NA, and could there-

fore benefit from extra attention from the health care professional. Patients with symptoms of 

anxiety and/or depression should be identified and monitored for the development and/or fear 

of ADRs, in order to improve adherence to medication regimens.
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Introduction
Nonadherence (NA) to medication regimens is the dilemma of every health care 

professional. Up to 50%–60% of all patients show poor medication adherence and 

NA is considered the most common reason for treatment failure.1,2 NA can be either 

unintentional (eg, forgetting to take the medication) or intentional (a more active 

decision that can involve changing the dosage or not taking the drug at all).3,4 Health 

care professionals worldwide are asking why patients do not take the drugs as prescribed, 

despite the perception that the treatment is offered in consensus with the patient. In fact, 

the importance of establishing an agreement between the patient and the health care 

professional concerning the treatment (ie, concordance), has been increasingly discussed 

during the last decades and is presumed to be one of the keys to improved adherence.5
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Despite a great deal of effort being expended to find out 

why patients are nonadherent, this complex phenomenon is 

still not fully understood. In order to improve adherence, it is 

necessary to understand the reasons behind NA. Previous stud-

ies have shown that adherence is affected by sociodemographic 

(eg, age and sex) and socioeconomic factors, the patient’s 

attitude towards drugs, their relationship with the health care 

professional, patient characteristics, the prescribing of compli-

cated dosage regimens, and the development of adverse drug 

reactions (ADRs).1,2,4,6–8 Moreover, psychological distress, 

such as anxiety and depression, which affect cognitive func-

tion and health behavior, also influence adherence.9 Anxiety 

and depression are associated with increased morbidity and 

mortality from somatic diseases and poor medication adher-

ence is considered one of the causes for this.9 Psychological 

distress is frequently seen in primary care,10 often appearing 

concomitantly with somatic disease; one in three patients who 

consult a health care professional for somatic health problems 

also suffer from anxiety and/or depression.11 However, many 

who experience symptoms of psychological distress do not 

fulfill the criteria for psychiatric disease and their problems 

will in many cases remain unnoticed.12–14

The purpose of this study was to evaluate the associations 

between self-reported symptoms of anxiety and/or depres-

sion, NA behaviors, and reasons for NA to medication 

regimens.

Material and methods
Participants
A random sample of the Swedish population, aged 18–84 years 

(n = 7,985), received a postal questionnaire and two remind-

ers during 2004–2005. The data were collected by Statistics 

Sweden (SCB, a Swedish government agency), which is 

responsible for the population register in Sweden. SCB linked 

the returned questionnaires with relevant sociodemographic 

information (age, sex) and deleted the personal identification 

numbers to ensure anonymity. The questionnaire response 

rate was 61.1% (n = 4,875; n = 4,709 remained after deleting 

data from participants with missing values), and was greater 

among women (65.2%, n = 2,549) than among men (56.8%, 

n = 2,160). Of the participants, 59.5% (n = 2,802) reported 

prescription drug use during the two weeks before receiving 

the questionnaire; further analyses in this paper concern only 

these participants (Table 1).

Questionnaire
Assessment of drug use and adherence
The questionnaire assessing drug use and adherence was 

based on the Swedish Survey of Living Conditions15 and on 

general knowledge of the field.16 Participants who reported 

use of at least one prescription drug from a list of alternatives 

(antihypertensives, diuretics, antidiabetics, asthma treat-

ment, analgesics, antidepressants, anxiolytics, hypnotics, 

antibiotics, dermatological drugs and contraceptives) were 

classified as users. The participants were asked to select 

the types of NA behavior (Table 2) and the reasons for this 

behavior (Table 3) as appropriate from the supplied lists of 

alternatives. Each participant could choose as many options 

as were relevant. Users who reported one or more types of 

NA behavior were classified as nonadherent. Nonadherent 

behavior was classified as unintentional (forgetting to take 

the drug) or intentional (the rest of the alternatives).

Assessment of anxiety and depression
Symptoms of anxiety and depression were assessed using 

the Hospital Anxiety and Depression Scale (HADS),17 

Table 1 Number of participants in the study population, including prescription drug usersa and nonadherentb prescription drug users, 
by sex and age

Age 
(years)

Men Women

Number  
in study  
population

Number of users  
(% of total)

Number of  
nonadherent  
users (% of users)

Number in study 
population

Number  
of users  
(% of total)

Number of  
nonadherent  
users (% of users)

18–34 452 107 (23.7) 78 (72.9) 610 369 (60.5) 287 (77.8)
35–44 363 128 (35.3) 105 (82.0) 466 264 (56.7) 212 (80.3)
45–54 388 173 (44.6) 121 (69.9) 442 264 (59.7) 201 (76.1)
55–64 456 287 (62.9) 201 (70.0) 472 352 (74.6) 226 (64.2)
65–74 319 235 (73.7) 128 (54.5) 337 272 (80.7) 138 (50.7)
75–84 182 154 (84.6) 76 (49.4) 222 197 (88.7) 87 (44.2)
Total 2,160 1,084 (50.2) 709 (65.4) 2,549 1,718 (67.4) 1,151 (67.0)

Notes: aDrug users were defined as participants who reported use of one or more prescription drug during the two weeks before receiving the questionnaire; bnonadherent 
drug users were defined as participants who responded positively to any of the nonadherent behaviors in the questionnaire (forgot to take the medication, filled prescription 
but did not use medication, changed dosage on own accord, discontinued a medical treatment, did not fill prescription).
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a self-report questionnaire (that has been validated in 

primary care as well as in the general population),18 

screening for anxiety and depression symptoms during 

the previous week. In this study, a cut-off level of $8 was 

used (ie, at least 8 of the possible 21) to achieve optimal 

balance between sensitivity and specificity.18 Participants 

were divided into groups according to the presence of 

symptoms of anxiety, depression, or both, or the absence 

of these symptoms.

Statistics
The Statistical Analysis System (SAS®9.2, Cary, NC, USA) 

was used to perform logistic regression analyses (The 

LOGISTIC Procedure) to evaluate the associations between 

Table 2 Percentages of prescription drug users with or without symptoms of anxiety and/or depression who reported various types 
of nonadherent behavior

Nonadherent 
behaviora

Men n = 702 Women n = 1,138 All n = 1,840

Anx 
n = 76

Depr 
n = 34

Both 
n = 68

None 
n = 524

Anx 
n = 159

Depr 
n = 49

Both 
n = 121

None 
n = 809

Anx 
n = 235

Depr 
n = 83

Both 
n = 189

None 
n = 1,333

Any nonadherence  
(unintentional  
or intentional)

81.7 64.2 81.9 62.2 75.4 83.1 79.1 63.7 77.3 74.1 80.1 63.1

Unintentional  
nonadherence  
(forgot to take  
the medication)

64.5 49.1 73.5 48.3 57.3 64.4 57.5 46.2 59.5 57.1 63.1 47.1

Any intentional  
nonadherence  
(see below)

58.1 47.2 60.2 38.0 57.3 67.8 64.7 43.6 57.6 58.0 63.1 41.4

Changed dosage  
on own accord

33.3 22.6 38.6 18.5 25.6 32.2 29.4 13.4 28.0 27.7 32.6 15.4

Discontinued a  
medical treatment

33.3 18.9 26.5 17.3 31.3 37.3 29.4 21.7 31.9 28.6 28.4 19.9

Filled a prescription 
but did not take  
the medication

30.1 22.6 20.5 17.6 35.6 35.6 31.4 23.9 33.9 29.5 27.5 21.4

Did not have a  
prescription filled

22.6 28.3 31.3 15.3 29.4 33.9 39.9 19.3 27.3 31.2 36.9 17.7

Notes: Missing values, men n = 7, women n = 13. aSeveral choices could be made by the same participant. 
Abbreviations: Anx, anxiety; Depr, depression.

Table 3 Percentages of prescription drug users with or without symptoms of anxiety and/or depression who gave various reasonsa 
for nonadherence

Reasons for 
nonadherence

Men n = 702 Women n = 1,138 All n = 1,840

Anx 
n = 76

Depr 
n = 34

Both 
n = 68

None 
n = 524

Anx 
n = 159

Depr 
n = 49

Both 
n = 121

None 
n = 809

Anx 
n = 235

Depr 
n = 83

Both 
n = 189

None 
n = 1,333

Did not need  
the medication

17.2 11.3 13.3 12.2 16.6 15.3 15.0 16.6 16.8 13.4 14.4 14.9

Recovered 19.4 13.2 10.8 13.8 17.1 17.0 13.1 13.0 17.8 15.2 12.3 13.3
Developed  
unpleasant  
adverse drug  
reactions

5.4 3.8 14.5 4.8 10.9 15.3 20.3 9.4 9.2 9.8 18.2 7.5

Had a fear of  
potential adverse  
drug reactions

16.1 9.4 8.4 4.0 17.5 8.5 16.7 7.0 17.1 8.9 14.0 5.8

Treatment was  
not effective

14.0 3.8 16.9 5.9 9.0 11.9 19.0 6.9 10.5 8.0 18.2 6.5

Wanted to save  
money

5.4 5.7 8.4 2.4 7.1 6.8 8.5 1.8 6.6 6.3 8.5 2.0

Notes: Missing values men n = 7, women n = 13. aSeveral choices could be made by the same participant. 
Abbreviations: Anx, anxiety; Depr, depression.
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symptoms of anxiety and/or depression, self-reported NA, 

and the reasons for NA. Odds ratios (OR) with 95% confi-

dence intervals (CI) were obtained.

Ethics
The study complied with ethical research requirements, as 

approved by the SCB Ethics Committee, in concordance with 

Swedish legislation before 2008.19

Results
Table 1 provides an overview of the study population by sex 

and age. In total, 50.2% of the men (n = 1,084) and 67.4% of 

the women (n = 1,718) reported use of at least one prescrip-

tion drug during the previous two weeks; in total 66.4% (men; 

n = 709, 65.4%, women; n = 1,151, 67.0%) of the users were 

classified as nonadherent (either unintentional or intentional). 

The decrease in NA by age was statistically significant for 

men and for women (chi-square: P , 0.0001, 5 df for men 

as well as women).

A summary of the percentage of participants with or 

without symptoms of anxiety and/or depression who reported 

any of the NA behavior types is presented in Table 2, while 

the reasons for the NA are presented in Table 3. When the 

different types of NA behavior were analyzed using logistic 

regression (Table 4), symptoms of anxiety and/or depression 

were associated with unintentional and, to a greater extent, 

intentional NA. The associations between the reasons for NA 

and the symptoms of anxiety and/or depression were also 

analyzed using logistic regression (Table 5). For example, 

symptoms of depression, independently or in combination 

with anxiety, were associated with the development of ADRs, 

and symptoms of anxiety, independently or in combination 

with depression, were associated with a fear of developing 

ADRs. As can be seen, the associations between symptoms of 

anxiety and/or depression and NA varied somewhat between 

men and women.

Discussion
Nonadherence and its causes
We found associations between symptoms of anxiety and/or 

depression and NA. These associations occurred with both 

intentional and unintentional NA, with a stronger average 

association for intentional NA. This suggests that patients 

are likely to make an active decision to be nonadherent when 

they are experiencing symptoms of anxiety and/or depression. 

There seem to be a lack of studies examining specific inten-

tional and unintentional types of NA behavior. However, 

most previous studies have found psychological distress to be 

associated with poor adherence in general.9,20 Various reasons 

for this association have been suggested. For example, reduced 

energy and feelings of hopelessness could create more negative 

expectations of treatment outcomes.9 Also, decreased levels 

of cognitive function and lack of social support have been 

found to be associated with mood disorders and these could 

affect medication adherence.9 In addition, while psychologi-

cal distress results in increased healthcare contact,9,20 it is also 

likely to result in the prescription of more medications, and 

hence more opportunities to be nonadherent. However, while 

depression has been found to be a risk factor for NA, the results 

are somewhat conflicting in studies investigating anxiety and 

comorbidity.9,20 The explanation for this is unclear, but it is 

possibly due to the heterogeneity of anxiety symptoms.9 To be 

anxious about one’s health and worry about physical diseases 

can improve adherence while, on the other hand, a fear of 

unwanted effects from the drug can lead to poor adherence.

Table 4 Logistic regression analyses associating symptoms of 
anxiety and/or depression with various types of nonadherent 
behavior

Men Women All

ORa 95% CI ORa 95% CI ORb 95% CI

Any nonadherence (unintentional or intentional)
Anxiety 2.44 1.45–4.09 1.37 1.00–1.88 1.61 1.23–2.10
Depression 1.43 0.84–2.43 2.37 1.30–4.34 1.81 1.22–2.69
Both 2.08 1.28–3.37 2.01 1.39–2.89 2.03 1.52–2.71

Unintentional nonadherence (forgot to take the 
medication)

Anxiety 1.56 1.02–2.38 1.25 0.94–1.66 1.33 1.06–1.69
Depression 1.10 0.67–1.80 1.92 1.16–3.18 1.45 1.02–2.06
Both 2.22 1.45–3.41 1.46 1.07–1.97 1.67 1.31–2.14

Any intentional nonadherence (see below)
Anxiety 2.02 1.32–3.09 1.49 1.12–1.98 1.62 1.27–2.05
Depression 2.32 1.40–3.86 2.96 1.74–5.03 2.60 1.80–3.74
Both 1.80 1.19–2.72 2.22 1.62–3.05 2.06 1.60–2.64

Changed dosage of own accord
Anxiety 2.30 1.47–3.60 1.80 1.27–2.56 1.94 1.48–2.55
Depression 2.19 1.26–3.81 2.61 1.48–4.61 2.36 1.59–3.50
Both 2.02 1.30–3.15 2.55 1.80–3.61 2.32 1.76–3.04

Discontinued a medical treatment
Anxiety 2.60 1.65–4.10 1.71 1.26–2.32 1.92 1.49–2.48
Depression 2.61 1.48–4.60 2.31 1.37–3.91 2.41 1.64–3.53
Both 1.52 0.94–2.45 1.60 1.14–2.22 1.58 1.20–2.07

Filled a prescription but did not take the medication
Anxiety 1.48 0.92–2.38 1.30 0.95–1.76 1.33 1.03–1.73
Depression 1.58 0.88–2.84 2.22 1.33–3.69 1.92 1.32–2.82
Both 1.08 0.65–1.77 1.54 1.12–2.12 1.39 1.06–1.81

Did not have a prescription filled
Anxiety 1.45 0.88–2.39 1.43 1.03–1.97 1.43 1.09–1.88
Depression 2.73 1.53–4.89 2.38 1.38–4.09 2.55 1.72.3.80
Both 1.87 1.17–2.99 2.22 1.59–3.08 2.10 1.60–2.74

Notes: aControlling for age; bcontrolling for age and sex. 
Abbreviations: OR, odds ratio; CI, confidence interval.
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There appear also to be a lack of studies examining the 

correlations between the reasons for NA and anxiety and/

or depression symptoms. The presence or fear of ADRs 

emerged as an important factor for NA in our study: anxiety 

and comorbid anxiety and depression symptoms were asso-

ciated with a fear of developing ADRs and depression and 

comorbid anxiety and depression symptoms were associated 

with the actual development of ADRs. The associations 

between anxiety and comorbid anxiety and depression 

symptoms and NA based on a fear of developing ADRs, 

were possibly associated with anxiety-related increased 

concerns about the medication. The possible increased use of 

medications associated with greater health care utilization by 

patients with psychological distress9,20 could mean that these 

patients have a previous history of ADRs that could increase 

the expectation that more would develop.

The reason behind the association of the development of 

ADRs with depression or comorbid anxiety and depression 

is a bit unclear; however, one could speculate that depres-

sion might be more likely to lead to sensitivity to drugs, 

and thus development of ADRs, than anxiety. Also, one 

has to consider the timing of the depression; the depression 

symptoms might have developed as a result of the ADRs. 

Moreover, again, increased health care utilization could lead 

to increased consumption of drugs, including psychotropic 

drugs, and, subsequently, more ADRs.

Men and women have different health behaviors21 and 

also different attitudes toward drugs22,23 and have in previous 

studies been found to have different NA behaviors and dif-

ferent reasons for NA.1,2,4 As regards men and women with 

anxiety and/or depression, knowledge about the effects of 

sex on adherence is lacking. However, in a review on anxiety 

disorders, the majority of the available studies did not find 

sex differences between adherent and nonadherent patients.20 

Although our study was not specifically designed to inves-

tigate the effects of sex, we found some interesting differ-

ences that deserve some comments. For example, concerning 

unintentional NA, an association was found with depression 

among women but not among men. The reverse case was 

found in patients suffering from anxiety. Thus, depression 

did not seem to affect men’s ability to remember medica-

tion and, in contrast, anxiety did not affect women’s ability. 

Amongst reasons for NA, perceived recovery from disease 

and ineffective treatment were associated with depression 

in women only. However, speculation on these outcomes 

is not appropriate. Instead, we hope the results can serve as 

inspiration for future research in this complicated field.

Implications for health care professionals
This study evaluates the association between two very 

common, yet not readily apparent, problems in health care 

professional’s everyday reality: psychological distress and 

NA. While patients with symptoms of anxiety and/or depres-

sion often visit their health care professional, the majority of 

these visits are for somatic symptoms.11 As a consequence, 

the psychological distress may not be revealed.12–14 This study 

indicates that patients experiencing symptoms of psychologi-

cal distress are at increased risk of NA and would thus benefit 

from extra attention. It is important, therefore, 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.9 Consequently, health 

care professionals are advised to be conscious of the connec-

tion between psychological distress and NA. When patients 

obtain relief from their psychological distress, improvement 

in medication adherence is possible.

Table 5 Logistic regression analyses associating symptoms 
of anxiety and/or depression with various reasons for 
nonadherence

Men Women All

ORa 95% CI ORa 95% CI ORb 95% CI

Did not need the medication
Anxiety 1.19 0.67–2.11 0.95 0.66–1.37 1.01 0.74–1.37
Depression 1.41 0.68–2.92 0.86 0.43–1.75 1.06 0.64–1.75
Both 1.05 0.59–1.86 0.72 0.47–1.10 0.81 0.57–1.14

Recovered
Anxiety 1.10 0.63–1.90 1.24 0.85–1.82 1.18 0.87–1.61
Depression 1.46 0.74–2.87 2.32 1.27–4.26 1.87 1.19–2.93
Both 0.63 0.33–1.17 0.95 0.61–1.48 0.82 0.57–1.17

Developed unpleasant adverse drug reactions
Anxiety 1.70 0.72–4.02 1.12 0.71–1.77 1.21 0.81–1.81
Depression 3.03 1.33–6.89 2.35 1.23–4.48 2.60 1.57–4.31
Both 2.73 1.35–5.53 2.21 1.47–3.31 2.32 1.63–3.29

Had a fear of potential adverse drug reactions
Anxiety 3.07 1.55–6.08 2.44 1.60–3.72 2.60 1.81–3.72
Depression 2.40 0.96–6.03 1.08 0.42–2.77 1.55 0.81–2.98
Both 1.96 0.93–4.16 2.91 1.90–4.45 2.67 1.85–3.85

Treatment was not effective
Anxiety 1.83 0.93–3.60 1.03 0.61–1.75 1.26 0.83–1.90
Depression 1.58 0.64–3.90 2.48 1.20–5.10 2.07 1.18–3.62
Both 2.33 1.25–4.35 2.72 1.77–4.18 2.60 1.83–3.70

Wanted to save money
Anxiety 1.88 0.71–5.01 2.14 1.04–4.43 2.04 1.14–3.64
Depression 1.45 0.32–6.52 3.45 1.13–10.49 2.41 0.99–5.86
Both 3.38 1.45–7.73 4.10 2.12–7.95 3.79 2.26–6.33

Notes: aControlling for age; bcontrolling for age and sex. 
Abbreviations: OR, odds ratio; CI, confidence interval.
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By identifying the causes of NA in patients with anxiety 

and/or depression, health care professionals should be able to 

develop strategies to improve adherence. Patients experienc-

ing symptoms of anxiety and/or depression could benefit from 

a detailed discussion about potential or perceived ADRs. It is 

essential to explain not only the benefits of the treatment but 

also any negative aspects such as the potential development 

of ADRs in order for the patients to retain trust in their health 

care professional. If they are left to subsequently discover the 

potential for or development of ADRs by themselves, without 

having been warned, mistrust of the health care professional 

could result in NA. In order to improve adherence to medica-

tion regimens, the decision concerning drug treatment should 

be based on an agreement between the patient and the health 

care professional, ie, concordance5 and a fear of ADRs should 

be taken seriously.

Strengths and weaknesses
The main strength of this study was the large sample size; 

all prescription drug users from a large random sample of 

the general Swedish population were included. The inclusion 

of questions on both the types and the underlying causes of 

NA behavior are another strength.

Some limitations of this work have to be considered. 

First, a cross-sectional design such as this does not allow 

assessment of causality derived from the results. Second, 

participation in the study was voluntary and there may have 

been selection biases. For example, non-responders were 

more likely to be men than women. One of the inclusion cri-

teria was current prescription drug use, which also increased 

the proportion of women. It is also possible that people with 

current anxiety or depression symptoms would be less likely 

to respond, further biasing participant selection. Third, we 

did not control for confounding variables other than sex and 

age. Fourth, the HADS cut-off of $8 used in the survey could 

have resulted in some false–positive cases. Nonetheless, we 

wanted to include all participants with at least mild symp-

toms and, moreover, the cut-off of 8 has been found to be the 

optimal threshold in other studies.18 Fifth, the assessment of 

adherence as well as anxiety and depression was based on 

self-reporting, which can be subject to bias. However, self-

assessment performs well in screening procedures and has 

high accordance with other measurements.18,24

Conclusion
A cross-sectional design such as this does not allow assess-

ment of causality derived from the results. However, the 

results indicate that patients experiencing symptoms of 

psychological distress are at increased risk of NA, especially 

intentional NA, and could therefore benefit from extra atten-

tion from the health care professionals. Patients with symp-

toms of anxiety and/or depression should be identified and 

monitored for the development and/or fear of ADRs, in order 

to improve adherence to medication regimens. Hopefully, this 

study can provide ideas for future studies in this field.
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