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Abstract 

Background

Non-adherence to medication may result in poor health outcomes and death. Several studies have 

shown that older patients with polypharmacy do not adhere to their medication after discharge 

from hospital. No studies have yet investigated the opinions and beliefs of these patients.

Objective 

To describe older patients’ with polypharmacy beliefs, satisfaction with information received 

about their medication and their self-reported adherence after hospital discharge. Association 

between patients’ self-reported adherence and their beliefs about medicines as well as the infor-

mation about their medication they were given, will be analyzed. 

Methods

Descriptive study in outpatients aged 60 and above, recently discharged from hospital and using 

at least five or more drugs for the treatment of a chronic disease. Beliefs about medication, sat-

isfaction with information given about their drugs and self-reported adherence were assessed by 

questionnaires after patients were discharged from hospital. 

Results

Older patients with polypharmacy discharged from hospital had strong beliefs about the neces-

sity of using their medication. They were less concerned about the potential risks of medication 

use. They had fewer negative beliefs about their medicines being addictive, but had more nega-

tive beliefs about doctors overusing medicines. All patients were satisfied with the information 

they received about their drugs. Associations between self-reported adherence and the necessity, 

overuse and action and usage sub-scales, were statistically significant. 

Conclusion

Healthcare workers should be well aware of the importance of patients’ beliefs about medicine in 

predicting adherence. Emphasizing the importance that correctly using their medication is essen-

tial to their health and reducing negative beliefs about drugs being overused by doctors, increases 

the adherence to medication of older patients with polypharmacy after hospital discharge.
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Introduction 

Incorrect adherence to medication may reduce its effectiveness and cause poor health outcomes 

and/or death1,2,3. Since older patients often use several drugs to control their chronic diseases 

and non-adherence is related to both age and the number of medications taken, in these patients 

there is also a substantial risk of  non-adherence to the correct use of medication3,4. Discharge 

from hospital may also lead to an increase in the risk of non-adherence, largely because several 

changes to the patient’s drug regimen may have been introduced during the hospital stay and in-

adequate transfer of information at discharge. Once at home, the patient may therefore not know 

which drugs have been stopped and which drugs must be used4,5. Studies have demonstrated that 

30% of those aged over 65 do not take their medication as prescribed after being discharged from 

hospital6.

Several studies have shown that patients’ beliefs about medication are a predictor of drug taking 

behavior7-9. In a number of studies of patients with diseases like cardiovascular disease10, inflam-

matory bowel disease11 and diabetes mellitus type 212 the association between patients’ beliefs 

about medicines and their self-reported adherence has been investigated. Patients’ motivation to 

start and continue taking medication is influenced by how they judge their own need for treat-

ment relative to their concern about potential risks of using their medication13. Adherence be-

havior is shown to be more closely related to specific beliefs than to general beliefs14. In addition, 

general beliefs (such as beliefs about general harm and overuse) describe a more general feeling 

that a patient should stop taking their medication immediately and that doctors prescribe too 

many medicines. The information patients receive about their medication is also an important pre-

dictor of adherence behavior15. Patients need adequate information if they are to make decisions 

about medication. Studies show that patients lack sufficient knowledge about the medication they 

have been prescribed when they are discharged from hospital16-18 and that they want to have more 

information about the purpose and duration of their treatment as well as information about any 

possible side effects19.

Many studies have mentioned that older patients do not adhere to their medication regimen when 

they are discharged from hospital3,20. However, no studies have investigated the opinions and be-

liefs of the patients in the months after discharge. Patients’ opinions and beliefs are important 

determinants of adherence behavior. In this study we aimed to assess older patients’ beliefs about 

their medication, satisfaction with the information they had received about their medication and 

self-reported adherence over the period after hospital discharge. The association between pa-

tients’ self-reported adherence, beliefs about medicines and the information received about their 

medicines will be analyzed. 
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Methods 

Participants and procedure 

The study was conducted between February 2008 and March 2010 as part of a larger study de-

signed to investigate the effects of a clinical medication review in elderly outpatients with poly-

pharmacy on the occurrence of drug-related problems after hospital discharge21. The study was 

performed by community pharmacies located in Amsterdam, Amstelveen and Hoofddorp. The 

patients were aged 60 and above, had been recently discharged from hospital to their homes, 

used at least five or more drugs prescribed for chronic illnesses and were able to understand and 

write Dutch. Patients who were cognitively impaired, discharged to a nursing home, discharged 

from a psychiatric or oncology department or not able to understand Dutch were excluded from 

the study. 

After being discharged from hospital all patients were asked to complete a questionnaire including 

questions about their beliefs in medication use, satisfaction with information about their medi-

cines and self-reported adherence, as well as questions about the following background variables: 

age, gender, country of birth, education, employment, number of drugs used. Patients were asked 

to fill out the questionnaire and return it to the researcher. If a patient needed any help with the 

questionnaire, pharmacy technicians were asked to provide it. The exercise was repeated after 

one year. Participants not returning the questionnaire received a postal reminder. 

Measures 

The questionnaire included general questions about the patient’s sex, age, level of education and 

origin as well as questions about the chronic disease suffered by the patients and the number 

of drugs the patient used each day. Patients’ beliefs about their medicines were assessed using 

the beliefs about medicine questionnaire (BMQ), which is a validated scale14. The BMQ was de-

veloped in order to measure the beliefs of patients (suffering from a range of diseases) about 

medicines and comprises two item scales, namely the BMQ-specific and the BMQ-general14. The 

BMQ-specific consists of two item scales: five items assessing patients’ beliefs about the neces-

sity of prescribed medication for maintaining their health and five items assessing their concerns 

about the harmful long term effects of taking their medications. The BMQ-general consists of two 

item scales: four items assessing patients’ beliefs about the harm of taking medication and the 

belief that those who take medicines should stop their treatment and four items assessing the be-

lief that doctors over-prescribe medicines because they place too much trust in them. The patient 

indicates the degree to which they agree with each statement on a five-point Likert scale, ranging 

from 1 = strongly disagree to 5 = strongly agree. Scores from each scale are added up. The total 

scale scores range from 5 to 25 for the BMQ necessity and concerns scales. Higher scores on the 

specific necessity scale indicate stronger personal beliefs about the use of medication to maintain 
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health, both now and in the future. Higher scores on the specific concern scale indicate stronger 

concerns about the negative effect of medication use. Scores from the BMQ harm and overuse 

scale range from four to 20. Higher scores on the general harm scale indicate more negative views 

about medication being addictive and poisonous. Higher scores on the general overuse scale indi-

cate negative beliefs that doctors overuse medication14. 

Patients satisfaction with medicines information was assessed using the satisfaction with informa-

tion about medicine (SIMS) questionnaire, which is a validated instrument22. The SIMS consists of 

two sub-scales: action and usage (9 items) and potential problems with medication (8 items). If 

patients indicate that too much, too little or no information was provided (none received), a score 

of 0 is given. If patients indicate that the amount of information was about right or no information 

was needed (none needed) a score of one is given. Higher scores indicate higher satisfaction. 

Patients’ self-reported adherence was assessed using the medication adherence report scale 

(MARS) questionnaire. The MARS questionnaire was developed and validated for use among pa-

tients with psychiatric disorders23. It consists of five statements concerning self-reported adher-

ence: forgetfulness, altering the dosage, stopping taking medication, missing a dose and taking 

less than instructed. The statements have response categories on a five-point Likert scale, where 

1 = always, 2 = often, 3 = sometimes, 4 = rarely and 5 = never. Scores from each statement were 

added up. Total scores range from five to 25. Higher scores indicate higher adherence. Answers to 

the MARS questionnaire measure of adherence were skewed with most of the patients having a 

median score of 24. Patients were therefore categorized in dichotomized groups. Scores between 

five and 24 are considered sub-optimal adherence and scores above 24 are considered adherent. 

The same techniques have been used in other studies15,24. 

Statistical methods 

The patients’ baseline characteristics were presented. Differences between responders and 

non-responders’ background variables were compared. Mean, standard deviation and median 

were calculated for the BMQ and SIMS sub-scales. The SIMS sub-scales action and usage respec-

tively containing nine and eight items were made comparable. The scores on both sub-scales were 

made comparable on a 10-point scale. 

A paired sample t-test was performed in order to compare the BMQ and SIMS sub-scales. A logis-

tic regression analysis was performed, using total scores on the MARS as the dichotomous out-

come variable. Associations between the BMQ and SIMS sub-scales, as continuous variables and 

self-reported adherence, as a dichotomous dependent variable, were analyzed. For each BMQ and 

SIMS sub-part, each background variable - (such as, age, gender, number of drugs used each day, 

educational level (low, middle or high) and chronic disease) - was tested on being a possible con-

founder or effect modifier. Each background variable that caused a change in the B coefficient of 

approximately 10% (compared to the first logistic regression) was considered to be a confounder 
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and therefore added to the model. Background variables that were considered to be possible ef-

fect modifiers were also added to the logistic regression model and, if significant (p< 0.05), added 

to the final logistic regression model.

Table 1. Background characteristics of older patients discharged from hospital (n= 245).

Gender n (%)

Men 114 (46.5%) 

Women 131 (53.5%) 

Mean Age (Median and Range) 75 (60-94%) 

Number of drugs prescribed 

per patient (Median and Range) 8 (5-24%) 

Education 

Low educated 81 (33.1%) 

Middle educated 113 (46.1%) 

High educated 36 (14.7%) 

Missing 15 (6.1%) 

Birth country 

Netherlands 219 (89.4%) 

Suriname 6 (2.4%) 

Netherlands Antilles 2 (0.8%) 

Turkey 1 (0.4%) 

Morocco 2 (0.8%) 

Other 9 (3.7%) 

Missing 6 (2.4%) 

Chronic diseases*

Heart failure 93 (38.1%) 

Hypertension 95 (38.8%) 

Angina pectoris 63 (25.7%) 

Diabetes Type 2 51 (20.8%) 

Atrial fibrillation 67 (19.7%) 

*) Patients can have more than one chronic disease 
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Results

In total, 245 of the 340 questionnaires issued were returned (72.1%). Reasons for not returning 

the questionnaire were that it was too time consuming, the patient was hospitalized, the patient 

forgot to complete of return the questionnaire, the patient was too tired or the patient lost the 

questionnaire. There were no differences in background variables between patients who did and 

patients who did not return the questionnaire. Patients were on average 75.6 years old, about half 

of them were female and they were predominantly of Dutch origin (89.4%). Patients used an aver-

age of 8.6 medicines each day (median 8, range 5-24). Only 15% of patients were highly educated. 

Most patients suffered from heart failure (38.1%) or hypertension (38.8%). 

In total, 226 of the 245 patients who returned the questionnaire had also completed the MARS 

questionnaire. There were no differences in background variables between patients who complet-

ed the MARS questionnaire and those who did not complete the MARS questionnaire. The mean 

score on the MARS was 23.83 ± 1.81 in the study population. Over half of the patients discharged 

from hospital (51.8%) reported being adherent, having a total score of 25. The sums were skewed 

towards high values on the MARS questionnaire, which indicates that patients discharged from 

hospital reported high adherence scores.

Table 2. Descriptive values of the BMQ and SIMS scales [mean, median, range, (SD)] (n = 245).

BMQ Mean SD Median P

BMQ Specific –Necessities (n = 225) 19.52 3.6 20.0 (5-25) 0.001*

BMQ Specific – Concerns (n = 223) 13.23 4.2 13.0 (5-25)  

BMQ General – Overuse (n = 230) 11.51 2.8 12.0 (4-20) 0.001*

BMQ General – Harm  (n = 226) 9.91 2.9 10.0 (4-20)  

SIMS action and usage (n = 212) 7.98 2.4 8.8 (0-10) 0.733

SIMS problems with medication (n = 212) 7.97 2.5 8.7 (0-10)  

*) p < .001 comparison between the BMQ and SIMS sub-scales.
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Table 3. A logistic regression model, association between the BMQ, SIMS scales and self-reported adherence.

 OR  

95% CI P

BMQ Specific –Necessities 1.088 [1.003-1.179]* 0.042

BMQ Specific – Concerns 0.949 [0.890-1.012] 0.110

BMQ General – Overuse 0.898 [0.807-0.999]** 0.048

BMQ General – Harm 0.937 [0.850-1.034] 0.065

SIMS action and usage 1.206 [1.053 -1.382]*** 0.007

SIMS problems with medication 1.029 [0.995 -1.063] 0.090

*) adjusted for age, sex, number of drugs used each day
**) adjusted for age, sex, education (low, middle or high)
***) adjusted for sex and age

Descriptive values of the questionnaires 

The descriptive values of the BMQ scales are presented in Table 2. The overall necessity scores 

were significantly different from the concerns scores. The patients had a high score on the ne-

cessity scale and a low score on the concern scale. This indicates that patients had strong beliefs 

about the necessity of their medication, but fewer concerns about the risks of using their drugs. 

The overall harm scores were significantly different from the scores on the overuse scale. Patients 

scored higher on the overuse scale than they did on the harm scale, which indicates that patients 

had fewer negative beliefs about medicines being addictive, but had more negative beliefs about 

doctors overusing medicines. Table 2 shows that all patients were satisfied with the information 

they received about the potential problems their medicines could cause and with the information 

they received about how the medicines work and how they should be taken.

Logistic regression analyses 

The results of the logistic regression model are shown in Table 3. The model shows that the as-

sociation between patients’ beliefs that prescribed medication is necessary for maintaining their 

health and a high self-reported adherence is statistically significant (OR = 1.088, CI = 1.003-1.179), 

after age, sex and number of drugs used each day have been adjusted for. The scores of the BMQ 

sub-part show that the association between overuse and a low self-reported adherence was sta-

tistically significant (OR = 0.898, CI = 0.807 - 0.999), after the confounding effects of educational 

level had been adjusted for. General harm was associated with self-reported adherence, but the 

association was not statistically significant. The scores on the SIMS action scale show that the 

association between usage and self-reported adherence was statistically significant (OR = 1.206, 

CI = 1.053 - 1.382).
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Discussion 

The results of the present study show that older patients with polypharmacy who were discharged 

from hospital had strong beliefs about the necessity of using their medication and that they were 

less concerned about the potential risks of using their medication. They had fewer negative beliefs 

about their medicines being addictive, but had more negative beliefs about doctors overusing 

medicines. All patients were satisfied with the information they received about their drugs. The 

associations between self-reported adherence and the necessity, overuse and action and usage 

sub-scales, were statistically significant. 

Our study shows that the vast majority of older patients with polypharmacy discharged from hos-

pital had strong beliefs about the necessity of using their medication and were less concerned 

about the possible side effects of using their medication. Similar results have also been found in 

other studies among patients with multiple chronic illnesses8,12. We found that high self-reported 

adherence was related to high necessity for treatment. This suggests that if patients at discharge 

from hospital understand that their medication is necessary for maintaining good health, they are 

more likely to adhere to their medication regimen. Other studies have also shown that necessity is 

important for predicting adherence behavior8,9,14,25-27. Concerns about the potential negative side 

effects of using medication were not significantly associated with self-reported adherence. The 

studies conducted by Schuz et al. have also shown that concern only played a minor role in pre-

dicting self-reported adherence9. However, in a study of patients treated for HIV, concerns predict-

ed non-adherence28. Apparently, patients with HIV who use drugs with serious side effects, have 

more concerns about their treatment than older patients using drugs for other chronic diseases 

with less serious side effects. Older patients with polypharmacy discharged from hospital had 

strong beliefs that medicines were overused and fewer negative beliefs that their medicines are 

addictive. Similar average scores for overuse of medicines and beliefs that medicines are addictive 

among patients with different illnesses, were shown in a previous study7. 

We found that general overuse was a predictor of self-reported adherence. This suggest that pa-

tients are convinced that doctors prescribe too many medications and they are therefore more 

likely to be sub-optimally adherent. Schuz et al., who studied the relationship between beliefs and 

adherence behavior among older patients with multiple illnesses, also found that beliefs about 

general overuse are associated with adherence9. 

We did not find a significant association between general harm (negative views about medication 

being addictive and poisonous) and adherence, although results were in the expected direction. 

Mardby et al. also reported that general harm led to a lower probability of adherence among 

patients29. However, Schuz et al. did not find any association between general harm and self-re-

ported adherence9. This may be explained by the use of a different questionnaire to measure 

self-reported adherence. 
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The results of our study also show that older patients with polypharmacy discharged from hospital 

were generally satisfied with the information they received about how their medicines work and 

how they should be taken as well as information about potential side-effects of their medication. 

However, other studies have shown that patients often were not satisfied with the information 

about possible problems with drugs, such as the side-effects of drug use15,30,31. Differences in com-

municating information concerning drug-related problems to patients may play a role. In addition, 

differences may also be the result of how patients were selected for the studies. Patients in our 

study were recently discharged from hospital and new drugs may have been added to their reg-

imen. Patients may have been provided in advance with information about how to use the new 

medication and information about any potential side-effects by hospital staff or by the community 

pharmacist. Our study has a number of limitations. All data were collected using questionnaires. 

It is possible that patients are more likely to report favorable answers when self-reporting25. This 

may have led to an overestimation of adherence behavior and a higher score on the MARS ques-

tionnaire. A study conducted by Gray et al. shows that 30% of older patients were not compli-

ant after hospital discharge6. The difference between this study and ours is that they did not use 

self-report measurements of adherence to assess adherence. The patients included in our study 

are older patients, with several chronic diseases for which they used at least five drugs. We sur-

mise that these patients are generally aware of the risks that not taking their medicines pose to 

their health and that their medication use is therefore highly adherent. This is in line with the high 

necessity and low concern scores for this specific patient group. 

Adherence was measured using self-report methods. Assessing the actual drug use by using more 

objective methods (such as pill counts or pharmacy reports) probably would have been more accu-

rate. In this respect, assessment of medication use by self-report has been shown to overestimate 

compliance by 30%23. However, self-report methods are a more efficient and cost-effective way 

of predicting adherence. Moreover, these methods were considered to be more convenient for 

older patients with polypharmacy who had recently been discharged from hospital. The results of 

the MARS questionnaire show a skewed data distribution. Other studies have also shown skewed 

data distributions on MARS questionnaires. These studies all used dichotomization for the com-

parison of adherent or non-adherent patients. The cut-off point of the MARS questionnaire varied 

from 20 to 25, a clear cut-off point has not been defined. Further research is needed to identify a 

meaningful cut-off point for this questionnaire8,23. Although we intended to include patients from 

all origins, most patients in our study were Dutch. According to the Central Statistics Office in The 

Netherlands, about 40% of patients living in urban areas are not of Dutch origin32. Therefore, our 

results are only to a limited extent representative for older patients with polypharmacy living in 

the Amsterdam region. However, the high response rate of 70% means that as such the results 

are very reliable. Another strength of our study is the use of different questionnaires, such as 

the BMQ, MARS and SIMS. To our knowledge, this method has not yet been employed by other 

researchers examining this specific patient group.
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Conclusion 

Healthcare workers should be well aware of the importance of patients’ beliefs about medicines 

in predicting adherence. The findings in this study show that older patients with polypharma-

cy are motivated to take their medication if they believe their medicines are of essential impor-

tance to their health. Both by emphasizing this importance and by reducing negative beliefs about 

drugs being overused by doctors they can increase medication adherence of this particular patient 

group.
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